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   GENERAL DATA
Customer: QUU

Project: 611A-KRC-140627-0006630
S. O. No:
P. O. No:

Calc. Date:
Model No: 485G060CSHPS2T10007RLG2

Tag No: Grit Dredger                                 
   PRODUCT DESCRIPTION

               Product Type: Pak-Lok Instrument Valve: Needle Valves, Stainless Steel
               Sensor Size:  Sensor Size 2 Valve Material: Needle Valves, Stainless Steel
         Wetted Material:  316 Stainless Steel Line Size: 6-in. (150 mm)

Transmitter Conn.:  Remote-Mount NPT Connections Pipe Sch.: 40
Mounting Conn. Material: 316 Stainless Steel Pipe Orientation: Horizontal

Mounting Type: Compression/Threaded Connection

   INPUT DATA
Fluid Type: Gas Wall: 7.112 mm

Fluid Name: AIR
Pipe I.D. (Span): 154.051 mm

Body I.D.: 154.051 mm Base Pressure: 101.325 kPa-a
Duct Width: mm Base Temperature: 15.00 C

Pressure at Flow: 50.000 kPa-g
Temperature at Flow: 25.00 C

Absolute Viscosity: 0.01846 cP Base Density: 1.2254 kg/m3
Isentropic Exponent: 1.402 Atmospheric Pressure: 101.325 kPa-a

Compressibility at Flow: 0.9994

Density at Flow: 1.7689 kg/m3 [Primary Dimension]:

Flow Rates
Minimum: 0.10 m3/sec
Normal: 0.25 m3/sec
Maximum: 0.30 m3/sec
Full Scale: 0.35 m3/sec

   CALCULATED DATA (Calculation Performed at Normal Conditions. )
DP at Min Flow: 0.092 kPa Flow Coefficient: 0.5251

DP at Normal Flow: 0.577 kPa
DP at Max Flow: 0.831 kPa Rod Reynolds Number (Minimum): 13840

DP at Full Scale Flow: 1.131 kPa Rod Reynolds Number (Normal): 34601

Resonant Frequency: 1027 Hz Gas Expansion Factor: 0.9997

Wake Frequency: 100 Hz Permanent Pressure Loss:
Blockage: 0.22  at Normal Flow: 0.13 kPa

 at Maximum Flow: 0.18 kPa
Velocity at Max Flow: 16.09 m/sec

   GUIDELINES
Primary Element Min Limit: 0.09 m3/sec Recommended Min Rod Reynolds Number: 12500

Structural Limit (Flow): 6.36 m3/sec Recommended Min DP: 0.025 kPa
Structural Limit (DP): 373.0 kPa

Max. Allow. Pressure@Temp.: 9625.1 kPa-g 50 C Max. Allow. Temp.: 316 C
Design Pressure/Temperature: 50.00 kPa-g 50.00 C

   WARNINGS

   NOTES

This report is provided according to the terms and conditions of the Instrument Toolkit(TM) End-Use Customer License Agreement.
Version: 3.0 (Build187C) Printed On: 1-Jul-2014

  ROSEMOUNT INC.

485 - Annubar Primary Element

CALCULATION DATA SHEET
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GENERAL DATA

Project: 611A-KRC-140627-0006630
Tag No: FIT40105/FIT40202_FTA_A

Flowmeter/Transmitter:
Performance Class or Compensation Method: Standard Accuracy
Primary Element:
Flow Conditioner: Not Applicable
Assumptions:

This report is provided according to the terms and conditions of the Instrument Toolkit(TM) End-Use Customer License Agreement.
Version: 3.0 (Build187C) Printed On: 1-Jul-14

Straight Pipe Run Requirements

 DP Flowmeter 1

3051CD Differential Pressure Transmitter

485 Annubar Primary Element

Flow Disturbance Upstream: Single 90 Degree Bend

This graph is calculated by the applicable standard or manufacturer.
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   GENERAL DATA
Customer: QUU

Project: 611A-KRC-140627-0006630
S. O. No:
P. O. No:

Calc. Date:
Model No: 485G180ZCHPS2T10007RLG2

Tag No: FIT40105/FIT40202                            
   PRODUCT DESCRIPTION

               Product Type: Pak-Lok Instrument Valve: Needle Valves, Stainless Steel
               Sensor Size:  Sensor Size 2 Valve Material: Needle Valves, Stainless Steel
         Wetted Material:  316 Stainless Steel Line Size: 18-in. (450 mm)

Transmitter Conn.:  Remote-Mount NPT Connections Pipe Sch.: 40
Mounting Conn. Material: Carbon Steel (A105) Pipe Orientation: Horizontal

Mounting Type: Compression/Threaded Connection

   INPUT DATA
Fluid Type: Gas Wall: 14.275 mm

Fluid Name: AIR
Pipe I.D. (Span): 428.650 mm

Body I.D.: 428.650 mm Base Pressure: 101.325 kPa-a
Duct Width: mm Base Temperature: 15.00 C

Pressure at Flow: 50.000 kPa-g
Temperature at Flow: 25.00 C

Absolute Viscosity: 0.01846 cP Base Density: 1.2254 kg/m3
Isentropic Exponent: 1.402 Atmospheric Pressure: 101.325 kPa-a

Compressibility at Flow: 0.9994

Density at Flow: 1.7689 kg/m3 [Primary Dimension]:

Flow Rates
Minimum: 0.70 m3/sec
Normal: 1.61 m3/sec
Maximum: 2.00 m3/sec
Full Scale: 2.10 m3/sec

   CALCULATED DATA (Calculation Performed at Normal Conditions. )
DP at Min Flow: 0.058 kPa Flow Coefficient: 0.6015

DP at Normal Flow: 0.304 kPa
DP at Max Flow: 0.470 kPa Rod Reynolds Number (Minimum): 12514

DP at Full Scale Flow: 0.518 kPa Rod Reynolds Number (Normal): 28782

Resonant Frequency: 191 Hz Gas Expansion Factor: 0.9998

Wake Frequency: 83 Hz Permanent Pressure Loss:
Blockage: 0.08  at Normal Flow: 0.02 kPa

 at Maximum Flow: 0.04 kPa
Velocity at Max Flow: 13.86 m/sec

   GUIDELINES
Primary Element Min Limit: 0.70 m3/sec Recommended Min Rod Reynolds Number: 12500

Structural Limit (Flow): 21.94 m3/sec Recommended Min DP: 0.025 kPa
Structural Limit (DP): 56.5 kPa

Max. Allow. Pressure@Temp.: 9625.1 kPa-g 50 C Max. Allow. Temp.: 316 C
Design Pressure/Temperature: 50.00 kPa-g 50.00 C

   WARNINGS

   NOTES

This report is provided according to the terms and conditions of the Instrument Toolkit(TM) End-Use Customer License Agreement.
Version: 3.0 (Build187C) Printed On: 1-Jul-2014

  ROSEMOUNT INC.

485 - Annubar Primary Element

CALCULATION DATA SHEET
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GENERAL DATA

Project: 611A-KRC-140627-0006630
Tag No: FIT40102/FIT40205_FTA_A

Flowmeter/Transmitter:
Performance Class or Compensation Method: Standard Accuracy
Primary Element:
Flow Conditioner: Not Applicable
Assumptions:

This report is provided according to the terms and conditions of the Instrument Toolkit(TM) End-Use Customer License Agreement.
Version: 3.0 (Build187C) Printed On: 1-Jul-14

Straight Pipe Run Requirements

 DP Flowmeter 1

3051CD Differential Pressure Transmitter

485 Annubar Primary Element

Flow Disturbance Upstream: Single 90 Degree Bend

This graph is calculated by the applicable standard or manufacturer.
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   GENERAL DATA
Customer: QUU

Project: 611A-KRC-140627-0006630
S. O. No:
P. O. No:

Calc. Date:
Model No: 485G180ZCHPS2T10007RLG2

Tag No: FIT40102/FIT40205                            
   PRODUCT DESCRIPTION

               Product Type: Pak-Lok Instrument Valve: Needle Valves, Stainless Steel
               Sensor Size:  Sensor Size 2 Valve Material: Needle Valves, Stainless Steel
         Wetted Material:  316 Stainless Steel Line Size: 18-in. (450 mm)

Transmitter Conn.:  Remote-Mount NPT Connections Pipe Sch.: 40
Mounting Conn. Material: Carbon Steel (A105) Pipe Orientation: Horizontal

Mounting Type: Compression/Threaded Connection

   INPUT DATA
Fluid Type: Gas Wall: 14.275 mm

Fluid Name: AIR
Pipe I.D. (Span): 428.650 mm

Body I.D.: 428.650 mm Base Pressure: 101.325 kPa-a
Duct Width: mm Base Temperature: 15.00 C

Pressure at Flow: 50.000 kPa-g
Temperature at Flow: 25.00 C

Absolute Viscosity: 0.01846 cP Base Density: 1.2254 kg/m3
Isentropic Exponent: 1.402 Atmospheric Pressure: 101.325 kPa-a

Compressibility at Flow: 0.9994

Density at Flow: 1.7689 kg/m3 [Primary Dimension]:

Flow Rates
Minimum: 0.50 m3/sec ←*See Warnings

Normal: 2.00 m3/sec
Maximum: 2.50 m3/sec
Full Scale: 2.78 m3/sec

   CALCULATED DATA (Calculation Performed at Normal Conditions. )
DP at Min Flow: 0.029 kPa Flow Coefficient: 0.6015

DP at Normal Flow: 0.470 kPa
DP at Max Flow: 0.734 kPa Rod Reynolds Number (Minimum): 8939

DP at Full Scale Flow: 0.908 kPa Rod Reynolds Number (Normal): 35754

Resonant Frequency: 191 Hz Gas Expansion Factor: 0.9996

Wake Frequency: 103 Hz Permanent Pressure Loss:
Blockage: 0.08  at Normal Flow: 0.04 kPa

 at Maximum Flow: 0.06 kPa
Velocity at Max Flow: 17.32 m/sec

   GUIDELINES
Primary Element Min Limit: 0.70 m3/sec Recommended Min Rod Reynolds Number: 12500

Structural Limit (Flow): 21.94 m3/sec Recommended Min DP: 0.025 kPa
Structural Limit (DP): 56.5 kPa

Max. Allow. Pressure@Temp.: 9625.1 kPa-g 50 C Max. Allow. Temp.: 316 C
Design Pressure/Temperature: 50.00 kPa-g 50.00 C

   WARNINGS

* Flowrate is below recommended minimum value of 0.69922 m3/sec.

   NOTES

This report is provided according to the terms and conditions of the Instrument Toolkit(TM) End-Use Customer License Agreement.
Version: 3.0 (Build187C) Printed On: 1-Jul-2014

  ROSEMOUNT INC.

485 - Annubar Primary Element

CALCULATION DATA SHEET

Warning : Rod Reynolds number at minimum flowrate is less than recommended for best measurement accuracy
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GENERAL DATA

Project: 611A-KRC-140627-0006630
Tag No: Grit Dredger_FTA_A

Flowmeter/Transmitter:
Performance Class or Compensation Method: Standard Accuracy
Primary Element:
Flow Conditioner: Not Applicable
Assumptions:

This report is provided according to the terms and conditions of the Instrument Toolkit(TM) End-Use Customer License Agreement.
Version: 3.0 (Build187C) Printed On: 1-Jul-14

Straight Pipe Run Requirements

 DP Flowmeter 1

3051CD Differential Pressure Transmitter

485 Annubar Primary Element

Flow Disturbance Upstream: Single 90 Degree Bend

This graph is calculated by the applicable standard or manufacturer.
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FLOW CHARACTERISTICS OF CAM-CENTRIC® RECTANGULAR PORTED PLUG VALVES 7-22-97

SS-1394

PLUG POSITION (DEGREES FROM CLOSED POSITION )
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THE ABOVE GRAPH IS BASED ON INDEPENDENT LABORATORY TEST DATA.

VALVE AND MANUFACTURING CORP.

DATE

DRWG. NO.

AL ATIC®

Revised 4-13-98
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7-17-97

SS-1395

THE FOLLOWING FORMULA CAN BE USED TO DETERMINE THE PRESSURE DROP
ACROSS THE VALVE WHEN PLUG POSITION AND RATE OF FLOW ARE KNOWN.

P =  Sg Q(      )
2

WHERE: P =  Pressure drop across valve (psi)
Q =  Rate of flow (gpm)

Cv =  Value from the above chart
Sg =  Specific gravity of fluid (water = 1)

V
A
L
V
E

S
I
Z
E

Cv VALUES OF CAM-CENTRIC RECTANGULAR PORTED
PLUG VALVES AT VARIOUS PLUG POSITIONS

10O 20O 30O 40O 50O 60O 70O 80O FULL
OPEN

3

4

6

8

10

12

10 16 26 50 83 112 180 280 320

18 28 47 89 147 199 322 498 570

38 59 100 187 309 419 678 1048 1200

65 102 170 323 534 723 1170 1808 2070

103 160 268 510 838 1130 1840 2840 3250

150 233 392 740 1220 1660 2680 4150 4750

Cv = THE NUMBER OF U.S. GALLONS / MINUTE OF 60O WATER THAT WILL FLOW THRU
         THE VALVE WITH A 1 PSI PRESSURE DROP ACROSS THE VALVE.

*

Cv

Cv VALUES OF CAM-CENTRIC® RECTANGULAR PORTED PLUG VALVES AT VARIOUS PLUG POSITIONS

THE ABOVE CHART WAS COMPILED FROM INDEPENDENT LABORATORY TEST DATA.

VALVE AND MANUFACTURING CORP.

DATE

DRWG. NO.

AL ATIC®

Revised 5-15-03

2 1/2 8 12 20 37 62 84 135 210 240

2 5 7 12 23 38 52 85 131 150

1 2 3 6 9 13 21 32 37

5 30 47 79 150 247 335 541 839 960

1

14 194 300 510 960 1580 2150 3470 5370 6150

16 250 400 665 1250 2070 2810 4540 7030 8050

18 325 500 840 1590 2620 3565 5755 8910 10200

20 400 620 1040 1960 3240 4400 7100 11000 12600

24 570 890 1500 2820 4650 6320 10200 15800 18100

30 890 1390 2340 4410 7270 9900 16000 24700 28300

36 1280 2000 3360 6340 10450 14200 23000 35500 40700
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HEAD LOSS CHART FOR CAM-CENTRIC® PLUG VALVES

Revised 7-22-10
HEAD LOSS IN FEET OF WATER
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VALVE AND MANUFACTURING CORP.

DATE

DRWG. NO.

4-3-98

SS-1478AL ATIC®
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CLIENT:- REV:

INITIALS: DATE: INITIALS: RPEQ No:

P1 S. W 5/08/2013

A M.S 21/07/2014 M.S

REV

REV

1
2
3
4
5
6
7
8
9

10
11
12
13 V
14 Hz
15
16
17
18
19
20 Hz
21 /hr
22 V
23 Vendor to advise kW
24 Vendor to advise rpm
25
26 From 50% to 100% of rated motor speed
27 From 0 to 50% of rated motor speed

28

29

30
31
32 kW

33

34 A
35
36
37
38
39 As per Australian standards
40 As per Australian standards
41
42

43

44 YES/NO
45 V
46 A
47 Internally Derived Motor Heater Supply Vendor to advise No

External AC Auxiliary Supply - Voltage Vendor to advise N/A

External AC Auxiliary Supply - Current Vendor to advise N/A

VVVF drive suitable for master / slave operation of dual 
drive systems

Not Required No 

External AC Auxiliary Supply Vendor to advise Not Required

Yes

Adjustable Voltage Boost For Starting Required Yes

Overload Capability 110% FLA for 30 Secs 110% FLC

High Frequency Noise Immunity Conforming

EMI immunity Conforming

Motor Cable Length Typically 50m 500mm

VSD 
ELECTRICAL 

REQUIREMENTS

VSD Rating Vendor to advise 235 kW

Type Variable Voltage Variable Frequency Flux 
Vector Type

CSI 6 pulse WM

Thyristor Type Utilised Vendor to advise Infineon

dv/dt Vendor to advise Factrory set

VSD Rated Current Vendor to advise 400amp

Inverter Type Vendor to advise PWM

Control and I/O Voltage 24V DC supplied external from VSD

6 Unlimited

Motor Rated Voltage 415 415

Critical Frequency Skipping at Three Adjustable 
Frequencies

Required Included

Motor Cable Type PVC/PVC PVC

Maximum Speed Limit Adjustable 0-80% internal control

Minimum Speed Limit Adjustable 0

Acceleration and deceleration times independently 
adjustable by way of variable ramp rates and times

Required Included

Duty/Service Factor Continuous Continuous

Speed Control Range Vendor to advise 0-600

MOTOR 
ELECTRICAL 

REQUIREMENTS

System Earthing Solid Solid

VSD Application Refer SLD Blower operation and Control

Output Power Factor Vendor to advise 0.96

Motor Rated Output 235

Motor Max Speed 45000

Motor Derating Vendor to advise Motor rated to 115% Full Load

Number of Starts / hour (Min)

SYSTEM SUPPLY
Nominal Voltage 415 415

Nominal Frequency 50 50Hz

Phases 3 3

Vendor to advise AT300

Place of Manufacture Vendor to advise Germany/Korea

As Built Documentation Required Included

Special Tools and Accessories Vendor to advise None

Delivery Required Included

Warranty Under Declared Defects Period Vendor to advise 24 months from delivery, 12 operation

Blower Manual

Manufacturer Vendor to advise Aerzen Turbo

Date Of Manufacture Vendor to advise 2014

DESCRIPTION PURCHASERS REQUIREMENTS VENDOR OFFER

GENERAL

Design Vendor to advise Integrated CST 3 Phase 6 Pulse Rectifier

Documentation Vendor to advise

Assembly Vendor to advise Korea

Factory Acceptance Testing Required Included

Model

EQUIPMENT TAG NO.: SERVICE DESCRIPTION: P&ID DRAWING NO.:

_TAG_NO _PID_NO

PLANT LOCATION &ID:- 21/07/2014 T.F 21/07/2014 For Review

ST032 - GIBSON ISLAND 

DATA SHEET NO.:

879540-82-DS-0002
TITLE:

ELECTRICAL EQUIPMENT DATA SHEET

VARIABLE SPEED DRIVE

QUEENSLAND URBAN UTILITIES DESIGN: DESIGN CHECKED: APPROVED:
DESCRIPTION:

PROJECT: GIBSON ISLAND BLOWER REPLACEMENT
DATE: INITIALS: DATE:

Preliminary Issue
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REV

REVDESCRIPTION PURCHASERS REQUIREMENTS VENDOR OFFER

GENERAL

Design Vendor to advise Integrated CST 3 Phase 6 Pulse Rectifier

EQUIPMENT TAG NO.: SERVICE DESCRIPTION: P&ID DRAWING NO.:

_TAG_NO _PID_NO

48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79 No
80

81

82

83

84

85
86

87

88
89
90

91

92

93

94

95

96
97
98
99

100
101
102
103
104
105
106
107 Colour External Vendor to advise Blue

ENCLOSURE

Type Free Standing Interated inside blower enclosure

IP Rating IP42 Min. IP42 Blower Enclosure

Forced Air Cooling Through Filters Required Yes

Water Inlet Temperature N/A N/A

Gland Plate Removable 5mm Marine Grade Aluminium Required Included

Air Inlet Temperature - Maximum Vendor to advise 45oC

Water Flow N/A N/A

Maximum kW Waste Heat - Rated: Vendor to advise 15kW

Air Cooling Flow Vendor to advise ~20m3/min

Water Cooling Not acceptable No

Maximum kW Waste Heat - Ducted: Vendor to advise 7kW

Vendor to advise Soft Copy & Hard Copy

Galvanic Isolation Between Remote and Internal Circuits 
to 1kV

Required Included

Serial Interface Vendor to advise Modbus TCP/IP

24V DC Power External Supply
External 24V DC supply for diagnostics 
and communications is required.  Specify 
power load requirements of VSD

Not required

DC Reactor Vendor to advise Included

REMOTE 
CONTROL 

INTERFACES 
WITH PLC

Digital Inputs Minimum 8 off - volt free contacts 4 x Dry Contacts

Digital Outputs Minimum 3 off - 2A 240V AC with no 
common connections

4 x Dry Contacts

FILTERING

Individually Programable Analogue Outputs Minimum 2 off - 4 - 20mA 2 x 4-20mA

Thermistor Input Vendor to advise None

Individually Programable Analogue Inputs Minimum 4 off - 4 -20mA 2 x 4-20mA

Analogue Inputs RTD Vendor to advise N/A

Method of Retaining Backup Control Parameters Applying 
to VSD

Vendor to Provide THiD <5%

Line Filtering To meet specified performance 
requirements

Inclued in Passive Harmonic Filter

Output Filtering To meet specified performance 
requirements

Included in Passive Harmonic Filter

Braking Resistors Vendor to advise
Active Front End Vendor to advise No

Harmonic Filtering Vendor to advise Passive Harmonic Filters

Harmonic Data

Start and Run Signals Required Yes

Dynamic Braking Vendor to advise No

Alarm Relay With N.O & N.C. Contact Required Yes

One additional Configurable Relay Required Yes

Required Yes

High and Low Speed Setting Required Yes

Torque Boost Required Yes

Current Limiting Required Yes
LOCAL 

CONTROL ON 
VSD PANEL

Start / Stop Required Yes

Frequency Adjustment Required Yes

Earth Fault Required Yes

Inter Phase Failure Required Yes

MOTOR 
PROTECTION - 

VSD TO 
PROVIDE 
MOTOR 

PROTECTION

Acceleration Time Setting Required Yes

Deceleration Time Setting Required Yes

Motor Phase Failure Required Yes

Electronic Thermal Overload

Short Circuit Required Yes

Stall Required Yes

Overloads Required Yes

Thermal Overload Required Yes

Over Current Required Yes

Short Circuits Required Yes

Earth Fault Required Yes

VSD 
PROTECTION

Excessive Internal Temperature Required Yes

Voltage Transients Required Yes

Over / Under Voltage Required Yes

MINIMUM 
INDICATION

On Required Yes

Start/ Stop Required Yes

Unit Mounted Display and Keyboard Required Yes

Fault Log Required Yes

Running Required Yes

Healthy /Fault Required Yes
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REV

REVDESCRIPTION PURCHASERS REQUIREMENTS VENDOR OFFER

GENERAL

Design Vendor to advise Integrated CST 3 Phase 6 Pulse Rectifier

EQUIPMENT TAG NO.: SERVICE DESCRIPTION: P&ID DRAWING NO.:

_TAG_NO _PID_NO

108
109
110
111
112
113
114
115
116
117
118
119
120
121

122

NOTES:

Depth Vendor to advise VFD inside blower enclosure

Mass Vendor to advise VFD inside blower enclosure
DIMENSIONS

Height Vendor to advise VFD inside blower enclosure

Width Vendor to advise VFD inside blower enclosure

Size of Water Cooled Unit if Proposed Option Provided 
Based on Dedicated or Common to MCC

N/A N/A

HEAT DISSIPATION 
From Heat Sinks Vendor to advise Alluminium Alloy heat sink

From Total Panel (Includes Heat Sinks) Vendor to advise additional Turbo fan cooling

Air filters Vendor to advise Included on blower enclosure

N/A N/A

Water N/A No

Cooling Air Flow Vendor to advise ~20m3/min

Water Inlet Temperature N/A N/A

COOLING DESIGN

Air Forced Vendor to advise Forced Air

Air Natural Vendor to advise No

Air Inlet Temperature Vendor to advise <45oC

Cooling Water Flow
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CLIENT:- REV:

INITIALS: DATE: INITIALS: RPEQ No:

P1 S. W 5/08/2013

A M.S 21/07/2014 M.S

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18 4 No. or Vendor to advise
19
20 4 No. or Vendor to advise
21
22  ̊C

23  ̊C

24  ̊C

3

Discharge Air Temperature (45 ̊C max inlet temp, ave duty 99oC

OPERATING 
CONDITIONS

Ambient Air Temperature Max. 45 ̊C, Min -5 ̊C negative 10 to +45 oC

Discharge Air Temperature (45 ̊C max inlet temp, max duty 103oC

Vendor to advise

Vendor to advise

SYSTEM 
REQUIREMENTS

Type (rotary Lobe, Centrifugal) Vendor to advise Centrifugal

Total No. of Blowers required 4

Air Flow Control Method (blower speed, IGV) Vendor to advise Blower Speed via Torque

Operating Protocol Continuous

No. of Duty Blowers 3 No. or Vendor to advise

1 (Siingle Stage)No. of Stages Single Stage
Continious

IndoorsIndoors
No. of Standby Blowers Required 1

Total No. of Blowers required 4

1

Date Of Manufacture Vendor to advise 2014

Vendor to advise AT300-0.8T

Place of Manufacture Vendor to advise Korea/Germany

As Built Documentation Required Included  

Delivery Required DDP Gibson Island Brisbane

Warranty Under Declared Defects Period Vendor to advise 24 Months from Delivery, 12 Operation

Location

DESCRIPTION PURCHASERS REQUIREMENTS VENDOR OFFER

GENERAL

Design Vendor to advise High Speed Turbo Blower

Documentation Vendor to advise

Assembly Vendor to advise Korea 

Factory Acceptance Testing Required Included (Korea)

Model

Special Tools and Accessories Vendor to advise None

Refer Invent Technical Design submission

Manufacturer Vendor to advise Aerzen Turbo

EQUIPMENT TAG NO.: SERVICE DESCRIPTION: P&ID DRAWING NO.:

_TAG_NO _PID_NO

PLANT LOCATION &ID:- 21/07/2014 T.F 21/07/2014 For Review

ST032 - GIBSON ISLAND 

DATA SHEET NO.:

879540-82-DS-0001
TITLE:

ELECTRICAL EQUIPMENT DATA SHEET

BIOREACTOR BLOWERS

QUEENSLAND URBAN UTILITIES DESIGN: DESIGN CHECKED: APPROVED:
DESCRIPTION:

PROJECT: GIBSON ISLAND BLOWER REPLACEMENT
DATE: INITIALS: DATE:

Preliminary Issue
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DESCRIPTION PURCHASERS REQUIREMENTS VENDOR OFFER

GENERAL

Design Vendor to advise High Speed Turbo Blower

EQUIPMENT TAG NO.: SERVICE DESCRIPTION: P&ID DRAWING NO.:

_TAG_NO _PID_NO

25 Nm3/hr
26 kPa
27
28 Nm3/hr

29 kW

30 % eff
31 % eff
32 % eff
33 kW
34 rpm
35 Hz
36 kPa

37 dB(A) @ 
1m

38 Nm3/hr
39 kPa
40
41 Nm3/hr

42 kW

43 % eff
44 % eff
45 % eff
46 kW
47 rpm
48 Hz
49 kPa

50 dB(A) @ 
1m

51 Nm3/hr
52 kPa
53
54 Nm3/hr

55 kW

56 % eff
57 % eff
58 % eff
59 kW
60 rpm
61 Hz
62 kPa

63 dB(A) @ 
1m

64
65
66
67 kW
68 rpm
69
70
71
72
73 kW
74
75
76
77
78
79
80
81
82

CCW

IP21

Vendor to advise
Vendor to advise

Vendor to advise

Surge Controller Provided Required Included

Surge Control Type Vendor to advise P2, Flow & Torque Monitoring, 

Discharge Silencer Required Included 400NB

Pressure Relief Valve Required Included BOV design

Starting / Operation Mode

MAXIMUM DUTY 
(Based on 20oC 
inlet temperature)

Total Required Flow Rate (System) 30 000 30,000

Pressure Vendor to advise 52kPa

Total Electrical Power Consumption / Blower (Excl. VSD) Vendor to advise

Motor Frequency Vendor to advise

Blower Shaft Power Vendor to advise

Proprietary Information

Maximum sound pressure level at 1 m from the blower 
enclosure measured in accordance with AS1217.5 or 
AS1217.7 (dBA) during any normal operating condition

81

Additional Loss Allowance Vendor to advise 0.5kPa

443

Blower Speed

ACCESSORIES

Intake Filter Required Included

Intake Silencer Required Included

Filter Restriction Indication Required Included on HMI LCP

VSD VFD

VENTILATION 
FAN MOTOR

Motor Power Rating 7.5kW

Electrical Enclosure Protection (IP Rating) Vendor to advise IP21

BLOWER MOTOR

Starting / Operation Mode DOL VFD

Vendor to advise Germany / Korea

Motor Power Rating 235kW

Enclosure Class Vendor to advise Class H

Nominal Speed
Direction of Rotation (viewed from non-drive end)
Electrical Enclosure Protection (IP Rating)

Vendor to advise
Vendor to advise

428

Additional Loss Allowance Vendor to advise 0.5kPa

Blower Shaft Power Vendor to advise 99.5 kW

Blower Speed Vendor to advise 25700

0-45000 rpm

Vendor to advise Proprietary Information

Total Efficiency (Excl. VSD) Vendor to advise 69.1% (includes VFD)

Total Electrical Power Consumption / Blower (Excl. VSD) Vendor to advise 108kW  (Includes VFD) 

Motor Efficiency Vendor to advise Proprietary Information

Maximum sound pressure level at 1 m from the blower 
enclosure measured in accordance with AS1217.5 or 
AS1217.7 (dBA) during any normal operating condition

Vendor to advise

Active Front End Vendor to advise
Manufacturer Vendor to advise Aerzen Turbo

Place of Manufacture

81

Motor Frequency Vendor to advise

MINIMUM DUTY 
(Based on 20oC 
inlet temperature)

Total Required Flow Rate 6 000 6,000

Pressure Vendor to advise 52kPa

Motor Frequency Vendor to advise 435

Additional Loss Allowance Vendor to advise 0.5kPa

No. of Blowers Operating Vendor to advise Using 1 Blower

Flow rate per Blower (Nm3/hr = 20oC 101.3kPa Dry) Vendor to advise 6666 Nm3/hr

Maximum sound pressure level at 1 m from the blower 
enclosure measured in accordance with AS1217.5 or 
AS1217.7 (dBA) during any normal operating condition

Vendor to advise 81

Blower Efficiency

AVERAGE DUTY 
(Based on 20oC 
inlet temperature) Blower Shaft Power Vendor to advise 109.5 kW

Blower Speed Vendor to advise 26000

Motor Efficiency Vendor to advise Proprietary Information

Blower Efficiency Vendor to advise Proprietary Information

Total Efficiency (Excl. VSD) Vendor to advise 70.5% (includes VFD)

Flow rate per Blower (Nm3/hr = 20oC 101.3kPa Dry) Vendor to advise 6666 Nm3/hr

Total Electrical Power Consumption / Blower (Excl. VSD) Vendor to advise 119kW  (Includes VFD) 

Total Required Flow Rate 20 000 20,000

Pressure 52 52kPa

No. of Blowers Operating Vendor to advise Using 3 Blowers

Vendor to advise

Vendor to advise

Vendor to advise
Vendor to advise

Motor Efficiency

26600

Blower Efficiency Proprietary Information

Total Efficiency (Excl. VSD) 70.5% (includes VFD)

122kW

Vendor to advise

132kW  (Includes VFD) 

No. of Blowers Operating Vendor to advise Using 4 Blowers

Flow rate per Blower (Nm3/hr = 20oC 101.3kPa Dry) Vendor to advise 7500 Nm3/hr

PERFORMANCE GUARANTEES AT DUTY POINTS AT NTP (20C, 101.3 Kpa, 0% RH)
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DESCRIPTION PURCHASERS REQUIREMENTS VENDOR OFFER

GENERAL

Design Vendor to advise High Speed Turbo Blower

EQUIPMENT TAG NO.: SERVICE DESCRIPTION: P&ID DRAWING NO.:

_TAG_NO _PID_NO

83
84
85
86
87
88
89
90
91
92
93
94
95 kg
96 mm
97 mm
98 mm
99 mm

100 Nm
101
102
103
104
105
106
107
108
109
110
111
112 mm
113
114
115
116
117
118 hrs
119
120
121
122 mm
123
124
125 mm
126
127
128
129
130
131
132
133
134 No. Finishing Coats 1
134

Spare Parts for two (2) years & itemised cost
General Arrangement Drawings
Sectionalised Drawings

PROTECTIVE 
COATINGS

External Coating Vendor to advise Power Coated
Surface Preparation Vendor to advise Acid Bath

Finishing Coat Vendor to advise Power Coated

Finishing Coat Colour Vendor to advise Blue

Priming Coat Vendor to advise Zinc dip

Vendor to advise

ADDITIONAL INFORMATION TO BE SUBMITTED WITH TENDER

TESTING 
REQUIREMENTS

Casing Pressure Test Required Part of Factory test

Factory Performance Test Required Included

Performance Test Proceedure Required, Vendor to advise ISO 5389

Vibration Severity Test Required, Vendor to advise N/A

CASING
Material Vendor to advise Alluminium Alloy

Thickness Vendor to advise 8 to 15 mm

IMPELLOR / 
ROTOR

Type Vendor to advise Backward Swept Turbo

Material Vendor to advise 316Ti Stainless Steel

Diameter Vendor to advise 380mm

Method of Fixing to Shaft Vendor to advise Reverse thread Lock Nut

Vendor to advise 10000 Starts

Lubrication Vendor to advise None

100 000
Vendor to advise

unlimited

N/A

Life L10
Pressure Relief System

Vendor to advise
Vendor to advise
Vendor to advise
Vendor to advise
Vendor to advise
Vendor to advise

Connection Type for Discharge Pipe Vendor to advise
Vendor to advise

Model No. Vendor to advise AT300-0.8T

Type Vendor to advise AT300-0.8T

Acoustic Enclosure c/w Ventilation Fan Required Included

Vibration Monitoring Required Not Required

Manufacturer Vendor to advise Aerzen Turbo

Flexible Discharge Connection Required Included

Discharge Pressure Gauge Required Included, Miro pressure transmitter

NOTES:

Type
Diameter 80mm

SHAFT SEAL
Type Labyrinth

Face Materials Titanium

Material Titanium

BEARINGS

Type Vendor to advise Air Foil

Make

High Speed Motor Rotor

Vendor to advise
Vendor to advise

DRIVE SHAFT
Vendor to advise
Vendor to advise
Vendor to advise

Rating
Vendor to advise Aerzen Turbo

DRIVE 
REDUCTION

Gear Belt N/A

No. Belts Vendor to advise
Ratio Range Available Vendor to advise
Lubrication Vendor to advise
Oil Quantity Vendor to advise

Vendor to advise

<400

Complete Unit Width 1600

Complete Unit Height 1600

Suction Port Location Rear of Blower Enclosure

Flanged

Vendor to advise
Connection Size for Discharge Pipe 400NB

PHYSICAL 
CHARACTERISTI

CS

Mass 1050kg

Complete Unit Length 2000

ACCESSORIES

Control Panel Dimensions Integraded into enclosure

Rotational Inertia

Discharge Pressure Switch Required Included

Start-Up Unloading Valve Required Included, BOV Diaphram valve

Discharge Non-Return Valve Required Included

Discharge Non-Return Valve Dampening Type Vendor to advise Not Required

Coupling & Drive Guards Required Not Required
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REV

REV

For Review

DATA SHEET NO.:

879540-82-DS-0001
TITLE:

ELECTRICAL EQUIPMENT DATA SHEET

BIOREACTOR BLOWERS

DESCRIPTION:

Preliminary Issue
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REV

REV

Spare Parts for two (2) years & itemised cost
General Arrangement Drawings
Sectionalised Drawings

ADDITIONAL INFORMATION TO BE SUBMITTED WITH TENDER

NOTES:
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Lend Lease Document No.: 1B0130-01-DD-001/01

JOB/QUOTE No. REVISION
PROJECT NAME 1
CUSTOMER NAME
SW/BOARD REF. DATE
DESCRIPTION 23.03.15

TYPE
CONFIGURATION

ACCESS
CABLE ENTRY
ACCESS
CABLE ENTRY

APPLICABLE STANDARDS
FORM OF SEGREGATION INCOMING FUNCTIONAL UNITS

OUTGOING FUNCTIONAL UNITS
SAFETY MEASURE
NOMINAL OPERATING VOLTAGE (U)

RATED INSULATION LEVEL (Ui / Uimp)

(kA)

(s) 1 sec

(kA)

MAIN SWITCH (DERATED VALUE) (A)

MAIN BUS (A)

NEUTRAL (A) A FULL RATED

MAIN EARTH SIZE REFER AS/NZS3439.1:2002 CL 7.4.3.1.7

AMBIENT (°C) 35°C

TEMPERATURE RISE (°C) 30°C 65°C

TYPE
LOCATION
SIZE

DEGREE OF PROTECTION (IP)

MATERIAL
FINISH
MATERIAL
FINISH
MATERIAL
FINISH

MODULE DOORS FINISH
MATERIAL
FINISH
MATERIAL
FINISH

SWITCHBOARD LIFTING METHOD
SWITCHGEAR COVERS FIXING

HINGING
LOCKS

ARC PROOF MODULE DOOR LOCKS
ARC PROOF ACB FEEDERS
INSULATED MAIN BUS

MODULE ARC PROOF BAFFLE ARRANGEMENT
MODULE LV CABLE ENTRY/CONTROL PLUGS
BUSBAR PLUG SHUTTERS
THERMAL IMAGING FITTED

TYPE
SIZE
CONFIGURATION
TYPE
SIZE
TYPE
SIZE

EARTH
JOINING METHOD
PHASE IDENTIFICATION
FUTURE EXTENSION

POWER
PROTECTION & METERING

WIRING
COLOURS
WIRING
COLOURS

ACCESS

SWITCHGEAR DOORS (MODULE/CABLE ZONE)

GLAND PLATES

TEMPERATURE RATING

BACK CONNECTEDINCOMING

BACK CONNECTED

ARC FAULT PROTECTION IN 
ACCORDANCE WITH 
AS/NZS3439.1:2002 ANNEX 
'ZC'

8mm SQUARE INSERT

POWDERCOAT X15 ELECTRICAL ORANGE

FITTED (8mm SQUARE INSERT)

BOLTED

FORM 3b

SHORT TIME

PEAK
DURATION

CONSTRUCTION / FINISH

IP54

EARTHING SYSTEM

50.0kA

SOLID

SWITCHBOARD FAULT 
RATING

AS PER AS/NZS3000:2007

1x32x6 Cu

3x120x10 Cu

NEUTRAL

NONE

1.5mm2PLC/DCS TO STARTERS

1.5mm2

POWDERCOAT METALLIC CHARCOAL

POWDERCOAT METALLIC CHARCOAL

2.0mm ZINC ANNEAL

CHROME PLATED LIFT-OFF PINTLE HINGES TYPE MM-C-920

LIFTING HOLES IN PLINTH

NOT FITTED

NON ARC PROOF

FITTED

REFER TO GENERAL ARRANGEMENT DRAWING

BUSBARS / FINISH

V90 H 240V MIN 2.5mm (50/0.25) (IN PHASE COLOURS)

GREY

GREY

AIR INSULATED NATURAL HDHC COPPER

REMOTE

AIR INSULATED NATURAL HDHC COPPER

3.0mm GALVABOND

AS PER STANDARD MODUCELL v2.2 LABELLING

AIR INSULATED TINNED HDHC COPPER

2141A  3x120x10 Cu

INTERNAL WIRING

105.0kA

MODULE CONSTRUCTION

V75 0.6/1kV STRANDED MIN 2.5mm (IN PHASE COLOURS)

INTERNAL (INCLUDING 
ESCUTCHEONS)

1B0130-01-001

MODUCELL v2.2

AIR INSULATED

CONTROL

PLINTH

2500A

TIER CONSTRUCTION
NOT FITTED

POWDERCOAT X15 ELECTRICAL ORANGE

POWDERCOAT PEARL WHITE

FRAME

2.0mm ZINC ANNEALEXTERNAL

2.0mm ZINC ANNEAL

2141A  3x120x10 Cu

3x120x10 Cu

CABLE ENTRY HOLES - 25mm

AIR INSULATED NATURAL HDHC COPPER

RATED CURRENT

DROPPERS

M10 GRADE 8.8 BOLTS INTO STAINLESS STEEL COPPERSERT

MODUCELL SELECTION WORKBOOK

FULL BUS RATING

S.C.A DESIGN

SWITCHBOARD DATA SHEET

BLOWER 415V MAIN SWITCHBOARD MBSB  

DOUBLE SIDED

GIBSON ISLAND WWTP REPLACEMENT AERATION BLOWERS

AS/NZS3439.1:2002

BOTTOM

OUTGOING

4.0mm ALUMINIUM

1B0130

SWITCHBOARD

0.5/6kV

QUEENSLAND URBAN UTILITIES

BOTTOM

415V

AS/NZS3439.1:2002 CLAUSE 7.4.2.2

NATURAL

FORM 4a

MAIN BUS
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Lend Lease Document No.: 1B0130-01-DD-001/01

JOB/QUOTE No. REVISION
PROJECT NAME 1
CUSTOMER NAME
SW/BOARD REF. DATE
DESCRIPTION 23.03.15

1B0130-01-001

MODUCELL SELECTION WORKBOOK
SWITCHBOARD DATA SHEET

BLOWER 415V MAIN SWITCHBOARD MBSB  

GIBSON ISLAND WWTP REPLACEMENT AERATION BLOWERS
1B0130

QUEENSLAND URBAN UTILITIES

HINGED PANELS/DOORS
GLAND PLATES
CONTROL WIRING
POWER WIRING

ANALOGUE CABLING
TERMINATION

MAINS INCOMING
POWER CABLE OUTGOING LOADS
CONTROL
EARTHING

MAINS INCOMING
POWER CABLE INCOMING LOADS
CONTROL
EARTHING

MAIN SWITCHBOARD DESIGNATION
MODULE LABELS

INTERNAL
EXTERNAL

WARNING LABELS
OPERATION LABELS
MAIN SWITCHBOARD RATING PLATE

INTERNAL
EXTERNAL

RATED FREQUENCY (Hz)

AUX. CIRCUIT VOLTAGE (V)

TRIP CIRCUIT VOLTAGE (V)

CLOSE CIRCUIT VOLTAGE (V)

ADDITIONAL FIELD TITLE
ADDITIONAL FIELD DA TA

SCREENED CABLE MIN 0.5mm

TERMINATED WITH BOOTLACE, 1 TERMINAL PER CONDUCTOR

DIRECT ONTO CB/TOL/CONTACTOR/CFS

ADHESIVE TAPE

W-B GRAVOPLY 10mm TEXT MIN

TERMINAL RAILS EARTHED TO EARTH BAR

TERMINALS IN CABLE ZONE

TERMINAL RAILS EARTHED TO EARTH BAR

TERMINALS FOR ALL INCOMING CONTROL CABLES IN CABLE ZONE

INCOMING TERMINATIONS
6 x 300mm2 per Phase

DIRECT ONTO BUSBARS

LABEL AFFIXING METHOD

LABELS

W-B GRAVOPLY - REFER LABELS DATASHEET 1B0130-01-DD-001/04

IDENTIFICATION

MIN 2.5mm (50/0.25) GREEN/YELLOW

EARTHED WITH MIN 4.0mm (56/0.30) GREEN/YELLOW

MIN 1.5mm (30/0.25) GREEN/YELLOW

EARTHING THROUGH FIXING HARDWARE (EXCEPT DOORS WITH EQUIPMENT FITTED 2.5mm 
G/Y MIN)

GRAFOPLAST COMPUTERISED MARKERS INSTALLED IN GRAVOPLAST SLEEVES 
ARRANGED TO READ LEFT TO RIGHT BOTTOM TO TOP

ADDITIONAL INFORMATION (FOR RATING PLATE)
50

24Vdc

240Vac

N/A

SCREW FIXED 3mm S/S SCREWS / PURPOSE DESIGNED CLIP-IN HOLDER

W-B GRAFOPLAST 3mm TEXT MIN

STANDARD MODUCELL LABELLING

W-B GRAFOPLAST 3mm TEXT MIN

Y-B GRAVOPLY 3mm TEXT MIN

W-B OUTDOOR GRADE GRAVOPLY IN ACCORDANCE WITH AS/NZS3439.1:2002

DEVICE LABELS

ONTO COPPER CONNECTIONS PROVIDED
MODULE TERMINATIONS

23/03/2015 1:44 PM Moducell Selection Workbook - Switchboard Page 2 of 2
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Invent Pacific Pty Limited 

 

DESIGN SUBMISSION 

 

Gibson Island WWTP – BLOWERS
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1.0 SCOPE OF SUPPLY 

Quantity Description Comments 

4 Aerzen Blower Model AT300-0.8T 

Complete package, Airfoil bearings, High speed PM 
motor, Inverter, LCP touch screen, inlet filter silencer, 
BOV silencer, 4.5 Generation configuration 

Discharge Flange drilled JIS/KA 10, 
Motor/inverter cooling air discharge 
via flange on blower 

Modbus TCP or Hard wire 
Communications 

4 400NB Discharge Silencer 

 

Flanges drilled JIS/KA 10,  Mild Steel 
epoxy coated 

4 400NB Flexible Connection 

 

Steel Flanges drilled JIS/KA 10, 304 
Stainless steel expansion. 

4 400NB Check Valve 

 

Cast Iron Wafer Type, 304 Stainless 
steel internals 

4 200NB Discharge Silencer 

 

200NB Victaulic Groove inlet, 
200NB pipe outlet, epoxy coated 

4 403Amp MTE Matrix D Passive Harmonic Filters C/w low power capacitance cut out, 
NEMA 3R Enclosure. Supply only,  

1 Blowers Performance Testing Aerzen Standard 

1 Shipping 

DDP (Incoterms 2000) Gibson Island QLD,  

Packed into containers for 
immediate unloading by others 

1 Commissioning 

 

Commissioning services for all 
blowers 

1.1 Site Conditions 

Site Conditions 
Environment   Enclosed Building   
Ambient Temperature 0 - 45 oC 
Elevation   100 m 
Power Supply Voltage  415  VAC 
Power Supply Frequency  50 Hz 
Power Phase  3 ph 
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1.2 Delivery Schedule 

25 August 2014 = Blower Testing 

27 August 2014 = Passive Harmonic Filter Delivery 

29 August 2014 = Blowers Shipment EXW Korea 

6 October 2014 = Blower Delivery DDP Gibson Island 

 

2.0 BLOWER PERFORMANCE FIELD 
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3.0 BLOWER PERFORMANCE DATA 

3.1 10oC Inlet Temperature 

 

3.2 20oC Inlet Temperature 

 

AT300-0.8T Blower Max Blower Min

Requested Output 100% 80% 60% 35%

Blowers Operating No. 1 1 1 1

Delivered Air Flow Sm3/hr 11,200 8,960 6,720 3,920
Discharge Pressure kPa 52.4 52.4 52.4 52.4

Inlet Condition

Temperature oC 10 10 10 10
Pressure kPa 101.3 101.3 101.3 101.3
Relative Humidity % 36 36 36 36

Air Inlet Data
Inlet Filter Losses kPa 0.15 0.15 0.15 0.15
Mass Flow kg/hr 13413 10730 8048 4694

Flow @ Inlet Condition m3/hr 10775 8620 6465 3771

System Performance

Discharge Temperature oC 60 57 56 61
Blower Motor Power kW 190 144 106 68
Blower Wire Power kW 207 156 115 73
Total System Wire Power kW 207 156 115 73

AT300-0.8T Blower Max Blower Min

Requested Output 100% 80% 60% 35%

Blowers Operating No. 1 1 1 1

Delivered Air Flow Sm3/hr 11,000 8,800 6,600 3,850
Discharge Pressure kPa 52.4 52.4 52.4 52.4

Inlet Condition

Temperature oC 20 20 20 20
Pressure kPa 101.3 101.3 101.3 101.3
Relative Humidity % 36 36 36 36

Air Inlet Data
Inlet Filter Losses kPa 0.15 0.15 0.15 0.15
Mass Flow kg/hr 13206 10565 7924 4622

Flow @ Inlet Condition m3/hr 11000 8800 6600 3850

System Performance

Discharge Temperature oC 73 70 69 73
Blower Motor Power kW 195 147 108 69
Blower Wire Power kW 211 159 118 75
Total System Wire Power kW 211 159 118 75
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3.3 30oC Inlet Temperature 

 

3.4 40oC Inlet Temperature 

 

 

 

AT300-0.8T Blower Max Blower Min

Requested Output 100% 80% 60% 35%

Blowers Operating No. 1 1 1 1

Delivered Air Flow Sm3/hr 10,800 8,640 6,480 3,780
Discharge Pressure kPa 52.4 52.4 52.4 52.4

Inlet Condition

Temperature oC 30 30 30 30
Pressure kPa 101.3 101.3 101.3 101.3
Relative Humidity % 36 36 36 36

Air Inlet Data
Inlet Filter Losses kPa 0.15 0.15 0.15 0.15
Mass Flow kg/hr 13022 10417 7813 4558

Flow @ Inlet Condition m3/hr 11245 8996 6747 3936

System Performance

Discharge Temperature oC 85 82 81 86
Blower Motor Power kW 199 150 111 70
Blower Wire Power kW 216 163 120 76
Total System Wire Power kW 216 163 120 76

AT300-0.8T Blower Max Blower Min

Requested Output 100% 80% 60% 35%

Blowers Operating No. 1 1 1 1

Delivered Air Flow Sm3/hr 10,600 8,480 6,360 3,710
Discharge Pressure kPa 52.4 52.4 52.4 52.4

Inlet Condition

Temperature oC 40 40 40 40
Pressure kPa 101.3 101.3 101.3 101.3
Relative Humidity % 36 36 36 36

Air Inlet Data
Inlet Filter Losses kPa 0.15 0.15 0.15 0.15
Mass Flow kg/hr 12872 10298 7723 4505

Flow @ Inlet Condition m3/hr 11532 9225 6919 4036

System Performance

Discharge Temperature oC 98 95 94 99
Blower Motor Power kW 205 154 113 72
Blower Wire Power kW 222 167 123 78
Total System Wire Power kW 222 167 123 78

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 41 of 986



INVENT Pacific Pty Limited 
IP12002 – Gibson Island WWTP   
Blower Design Submission 

June 23, 2014
   

Page 7 of 34 i   n   n   o   v   a   t   i   o   n       f   o   r       n   a   t   u   r   e

 

3.5 Combined Blower Performance 45oC Inlet Temperature 52kPa Discharge Pressure 

 

 

 

AT300-0.8T System Max System Max System Ave System Min

Requested Output Use 3 Blowers Use 4 Blowers P3 P4

Blowers Operating No. 3 4 3 1

Delivered Air Flow Sm3/hr 30,000 30,000 20,001 6,000
Discharge Pressure kPa 52.0 52.0 52.0 52.0

Inlet Condition

Temperature oC 45 45 45 45
Pressure kPa 101.3 101.3 101.3 101.3
Relative Humidity % 50 50 50 50

Air Inlet Data
Inlet Filter Losses kPa 0.15 0.15 0.15 0.15
Mass Flow kg/hr 37254 37260 24834 7450

Flow @ Inlet Condition m3/hr 32904 32904 21935 6581

System Performance

Discharge Temperature oC 98 94 94 94
Blower Motor Power kW 198 140 123 113
Blower Wire Power kW 215 152 133 123
Total System Wire Power kW 646 609 400 123

Notes
1. Wire Power includes turbo, Motor, VFD, Cooling system and inlet filter losses
2. Wire Power tolerance ± 5%

3. Sm3/hr is at 20oC, 101.3kPa
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3.6 Notes on Performance 

• Wire Power includes turbo, Motor, VFD, Cooling system and inlet filter losses as 

noted. 

• Wire Power tolerance ± 5%      

• Sm3/hr is at 20oC, 101.3kPa 

4.0 BLOWER COMMUNICATIONS 

4.1 Modbus TCP/IP Map 

Aerzen Turbo Modbus Memory Map   

1) Digital input status (read only)
 / PLC read            - function code 2

Adrr (bit) Name R/W Scale Remark
0 LAN selected R 0/1 Operation selection
1 LOCAL selected R 0/1
2 REMOTE selected R 0/1
3
4
5
6
7
8 WAIT status R 0/1 Status
9 READY status R 0/1
10 ERROR status R 0/1
11 UNLOAD status R 0/1
12 LOAD status R 0/1
13 WARN  status R 0/1
14
15
16 Current Mode R 0/1 Mode selection
17 Flow Mode R 0/1
18 RPM Mode R 0/1
19 Prout Mode R 0/1
20 DO Mode R 0/1
21
22
23

2) Digital output status (write only)
 / PLC single write            - function code 5

Adrr (bit) Name R/W Scale Remark
0 START W 0/1 Command
1 STOP W 0/1 Command
2 LOAD W 0/1 Command
3 UNLOAD  W 0/1 Command
4
5
6
7

3) Holding Registers (Read/Write)
 / PLC read              - function code 3
 / PLC single write     - function code 6

Adrr (word) Name R/W Scale Remark
0 Filter diff. pressure R ÷10 0 ~ 10 kPa
1 Outlet pressure R 1 0 ~ 200 kPa
2 Inlet temp. R 1 -20 ~ 100 deg C
3 Outlet temp. R 1 -20 ~ 180 deg C
4 Rotational Speed R *10 0 - 10000 (RPM*10)
5 Motor Currnet R 1 0-300 amp
6 Power R 1 0 - 300 kW
7 Flow R 1 0 - 1000 Nm3/min
8 Error code R 1 0 - 255
9 SV (Set Value) R 1 0 ~ 400
10 DO sensor value R ÷10 0 - 10.0 ppm
11 DCLink R 1 0 - 1000
12 Run time R 1 0 - 32767 Hr
13 MODBUS Set Value R/W 1 0 - 400
14 CP Parameter No. R/W 1 0 - 100
15 CP Parameter Value R/W 1 0 - 32767

i  1 1

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 43 of 986



INVENT Pacific Pty Limited 
IP12002 – Gibson Island WWTP   
Blower Design Submission 

June 23, 2014
   

Page 9 of 34 i   n   n   o   v   a   t   i   o   n       f   o   r       n   a   t   u   r   e

4.2 Hard Wire I/O list 

 

 

Type Function  Spec'
Input Analog SV(Set Value) 4~20mA

Digital Start/Stop Dry Contact (Relay Contact, Switch Contact, )

Digital Load/Unload Dry Contact (Relay Contact, Switch Contact, )

Output Analog PV(Present Value) ONE of the following options 4~20mA (1 output only)
 0 : Q (Flow rate of air [Nm3/min]) 
 1 : N ( Rotating speed of a motor [rpm])
 2 : I (motor ampere [A])
 3 : P (Discharge pressure[kPa])
 4 : DO (ppm)

Digital Ready Relay Contact Output,Contact capacity 2A
Run "
Alarm "
Error "
Power "
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5.0 DRAWINGS 

5.1 IP12002-200 - Blower GA 

5.2 IP12002-201 – Discharge Silencer 

5.3 IP12002-202 – Motor Cooling Silencer 

5.4 IP12002-203 – Blower Flexible connection 

5.5 IP12002-204 – Blower Check Valve 

5.6 IP12002-220 – Harmonic Filter General Arrangement 

5.7 IP12002-300 – Blower P & I Diagram 

5.8 IP12002-500 – Blower Control Schematic 

5.9 IP12002-550 – Blower Electrical Schematic 

5.10 IP12002-560 – Harmonic Filter Electrical Schematic 
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6.0 PRELIMINARY BLOWER MANUAL 
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Version: 20130514, Mai 14, 2013 released Revision: 002 

Originator: Hasemann 

                   

 

TURBO BLOWER 

O&M MANUAL 

 
 

Touch screen version 

 

Aerzen Turbo Co., Ltd. 
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Basic Function and parameter description of a Turbo Blower 

 

The Aerzen Turbo Blower is a high efficient machine that is conveying and 

compressing air. It’s function is characterized by a certain pressure rise and a 

certain volume flow range. It’s used to supply compressed air to waste water 

treatment plants and for other applications. 

It consist of a turbomachinery part, an electric motor, an inverter and a 

controller. All this components are arranged in a closed and noise insulated 

package. The fresh air is sucked through a filter in the package by the rotating 

impeller of the turbomachine. The impeller is driven by the high speed electric 

PM motor. The electric power has to be connected to the package and it’s 

converted and inverted by the vfd to supply the motor with AC current. The 

controller is operating the vfd and the connection to the user is done by a HMI 

or a connection to the central controlling unit via Internet. 

The compressed air leaves the package through a flange on top of the blower 

that should be connected via a flexible joint and a check valve to the user 

piping system. 

The cooling air is discharged through an elbow on top of the blower and can be 

used in a separate piping system as required.  

The blower package should always kept closed. Opening is only allowed by 

special service personal after switching of the main circuit breaker. Any 

manipulation of the parts inside, disassembly or change of the settings is only 

allowed by special educated personal. 

The blower and it’s parts should only be used for conveying air as described in 

this text and in the owners manual. The use of other gases is not allowed.  

The blower cannot convey liquids and solids and chaffing of parts is also 

impossible. This will destroy the blower and will impact persons. 

If you have any problems with the blower, please call the Aerzen Turbo Service.     
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Preface 
 

 

 

This manual contains essential information related to the installation, 

operation, and maintenance of the turbo blowers manufactured by Aerzen Turbo 

Co., Ltd.  This manual does not contain complete details of every variation in 

equipment. 

 

Carefully read this manual before installing and operating the equipment.  

Following the instructions in this manual can prevent potential dangerous 

situations during operation and maintenance. 

 

If you have any further questions or need additional technical assistance, 

please contact your nearest Aerzen Turbo Co., Ltd. representative. 

 

 

 

 

CCooppyyrriigghhtt  ©©  22001122  bbyy  AAeerrzzeenn  TTuurrbboo  CCoo..,,  LLttdd..  

 

AAllll  rriigghhttss  rreesseerrvveedd..  

  

TThhiiss  mmaannuuaall  iiss  oowwnneedd  bbyy  AAeerrzzeenn  TTuurrbboo  CCoo..,,  LLttdd..    IItt  ccoonnttaaiinnss  ccoonnffiiddeennttiiaall  aanndd  

ttrraaddee  sseeccrreett  iinnffoorrmmaattiioonn..    NNoo  ppaarrtt  ooff  tthhiiss  mmaannuuaall  mmaayy  bbee  rreepprroodduucceedd  oorr  

ttrraannssmmiitttteedd  bbyy  aannyy  mmeeaannss  wwiitthhoouutt  wwrriitttteenn  ppeerrmmiissssiioonn  ffrroomm  AAeerrzzeenn..    TThhee  

aauutthhoorriizzeedd  uusseerr  sshhoouulldd  nnoott  ddiisscclloossee  ttoo  aannyy  uunnaauutthhoorriizzeedd  uusseerr  aannyy  pprroopprriieettaarryy  oorr  

ccoonnffiiddeennttiiaall  iinnffoorrmmaattiioonn  ccoonnttaaiinneedd  hheerreeiinn..    TThhee  uussee  ooff  tthhiiss  mmaannuuaall  bbyy  

uunnaauutthhoorriizzeedd  uusseerr  mmiigghhtt  bbee  ppuunniisshhaabbllee  bbyy  llaaww..  
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1. Introduction 
 

1.1. General Articles 

 

Aerzen Turbo Co., Ltd. vouches for the quality of their products and are 

responsible for any defects in the product that occur within 24 months of 

delivery.  If the period of warranty specified is other than 24-months it may 

have priority. 

 

 

1.1.1. Warranty 

 

Aerzen Turbo Co., Ltd. will repair defective products at no cost to the owner 

within the term of the warranty.  Damage or defects resulting from improper 

handling, storage, maintenance, operation, or damage resulting from practices 

that do not follow the operations and maintenance manual will be the 

responsibility of the owner. 

 

 

1.1.2. Limitation of Liability 

 

Aerzen Turbo Co., Ltd. is responsible only for defects of the products. Aerzen 

is not responsible for the secondary loss caused from the defects of any of the 

products. 

 

 

1.1.3. Applicable Models 

 

The content of this manual is applicable to all of Aerzen Turbo Co., Ltd. 

blowers G4.5. 

 

 

1.1.4. Unacceptable Operating Practices 

 

 Starting and stopping the blower without first operating in unloaded mode 
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allowing the blower motor to cool down. 

 Stopping the blower by pushing the Emergency Stop button under normal 

operating conditions.   

 Exerting static or dynamic forces onto the blower discharge flange and 

thus also the discharge cones.   

 Operation in improperly ventilated areas.   

 Operation with pressure spikes causing the blower to go into surge mode 

and shut down without unloading and cooling the motor off.   

 Operating with unacceptable voltages, voltage fluctuations, and residual 

harmonics in the power supply.   

 Operation with incorrect and / or improper maintained air filters 

 Operation with removed sound enclosure panels (will affect or completely 

void the warranty) 

 Operation below minimum and above maximum blower speed  

 Operation with too much pressure loss on motor and / or variable speed 

drive cooling ducts 

 Operation without that the customer pipe work is properly support under 

all operating conditions 

 Operation with any other medium than air 

 Outdoor operation without proper weather protection.  

 Placing foreign objects or substances into the blower package.  Do not 

place foreign objects or substances near the blower package or suction 

piping/housing where they may be pulled into the blower suction.  

Foreign objects and substances sucked into the high-speed impeller may 

cause serious damage or injury.  Do not change or modify intake filters 

during blower operation. 

 Exceeding the maximum nameplate pressure rating of the blower. 

 Closing any installed main suction or discharge valves during operation. 

Unexpected closure of these valves may result in surge. 

 Maintaining the blower during operation. 

 

 

1.1.5. Recommended Operating Practices 

 

 Quick energizing and de-energizing of the DC link voltage upon longer 

standstill periods.  

 Operation in idle mode if the blower is being shut down more than 5 
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times a day.   

 Always switch to unload mode prior to shut down.  Suggested time 

period 10 minutes.   

 Operation with hardwired inputs and outputs. 

 Operating in Current mode is preferred. 

 

 

1.1.6. Allowable Operating Frequency of Aerzen Turbo Blower 

 

The two following operation modes are developed to protect the machine und 

the electric parts, as motors, VFD, IGBT’s (Insulated-gate bipolar Transistor) as 

well as the safe discharge of capacitors.  

 

 

1.1.6.1. Operation Mode START/STOP (LOAD/OFF) 

 

 

Blower- 

Type 

Starts Time for Restart lock 

(t2) 

AT150 3 Starts per hour 20 min* 

AT200 3 Starts per hour 20 min* 

AT300 2 Starts per hour  30 min* 

AT400 2 Starts per hour 30 min* 

<=AT100 3 Starts per hour 20 min* 

* Higher operating frequency only after consultation with Manufacturer. 

 

For control and protection the restart lock is necessary and the proposed 

times (t2) of restart lock must be observed strictly. 

The starts must be evenly spread over one hour.  

 

 

1.1.6.2. Operation Mode START/IDLE/STOP (LOAD/UNLOAD/OFF) 

 

If the Turbo Blower is started more than 12 times per day from operating mode 

START/STOP (LOAD/OFF), it’s mandatory necessary to select the operating 

mode START/IDLE/ STOP. At this in the idle phase a cool down time (t3) and 

after the STOP a restart lock of (t4) is mandatory. 

 

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 63 of 986



 

 - 10 - 

Blower  

Type 

Starts  

per day 

Cool down time (t3) Time for Restart 

lock (t4) 

AT150 12 Starts per day 120 min engine idle* 15 min* 

AT200 12 Starts per day 120 min engine idle* 15 min* 

AT300 10 Starts per day 150 min engine idle* 20 min* 

AT400 8 Starts per day 180 min engine idle* 20 min* 

<=AT100 12 Starts per day 120 min engine idle* 15 min* 

* Higher operating frequency and shorter cool down times only after 

consultation with Manufacturer. 

 

For control and protection a cool down time and a restart lock is mandatory 

and the recommended times (t2) and (t3) are to be strongly maintained. 

The starts must be evenly spread over one day. 
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1.2. Specification 

 

Figure1-1 Name Plate 

The blower nameplate is located on the left side panel of the blower package.  

The nameplate contains data specific to the blower model. 

Table 1-1 General Specification 

Item Specification Comment 

Type Turbo blower with PM motor/air bearing/VFD  

Flow Control By Speed variation  

Motor Drive Inverter drive with VFD control  

Voltage / 

Frequency 

440 V ~ 480 V, 60 Hz, 3 PHASE and  

380 V ~ 400 V, 50/60 Hz, 3 PHASE 

 

Blow Off valve Pneumatic or Solenoid  

Cooling Air-cooled or Water-cooled(above 400HP)  

Vibration Below 2 mm/s (0.08 inch/s)  

*Sound Noise 78 dB ~ 84 dB @ 1 m 

Temperature -20°C ~ +40°C (-4°F ~ +104°F)  

Humidity ~ 95 %RH  

Atmosphere ~ 101.325 kPaA (14.7 psiA )  
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1.3 Machine Description 

1.3.1. Compressor & Impeller 

Impellers are made from SUS 630 by precision die-casting using the lost-wax 

method. The impeller blades are designed using three dimensional 

computational fluid dynamics numeric analysis. 

 

1.3.2. Shaft and air foil bearing 

The main motor shaft is directly connected to the impeller.   Hydrodynamic 

air foil bearings are used to provide oil-less lubrication system for the motor 

shaft.  Hydrodynamic forces produce a pressure gradient around the shaft 

resulting in a bearing system with no mechanical contact between the shaft and 

journal bearing.  The use of air foil bearings eliminates the need for oil bearings, 

oil seals, oil filters, oil coolers, etc. 

 

1.3.3. Variable frequency driver (VFD) 

The variable frequency driver and permanent magnet motor combine to 

control the speed of impeller, which in turn controls the flow rate and/or 

discharge pressure. 

 

1.3.4. PM motor 

The PM (permanent magnet) motor rotates due to the electromagnetic 

interactions between the stator coils and the rotor, which is constructed from 

permanent magnets.  The motor can start with only 10% of the full load current.  

The PM motors can operate at speeds up to 48,000 rpm and with 95% 

efficiencies. 

 

1.3.5. Touch-LCD Display 

The colored Touch-LCD has various functions as listed below; 

- Operating data display 

- Graph of machine’s operating point 

- Operating history which has each second and every one hour. 

- The fault summary data and its error code 

- Instance graphic view of each operating value. 

- Operation mode set-up 

- On- off control 

- Communication mode set-up 
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1.3.6. Sensors 

- Sensors for the measurement of intake/discharge temperature 

- Sensor for the measurement of discharge pressure 

- Sensor for the measurement of intake differential pressure 

- Current sensor 

- Thermal switches to protect the VFD over-heating. 

 

1.3.7. Aux. Components 

- Flexible joint assemblies 

- Discharge check valves 

- Stop valve 

 

1.3.8. Option(s) 

- Harmonic filter 
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2.1. Safety 

No. Warning and Caution Labels Position Comments 

1 

 

Left Panel: 

Base of 

blower unit 

near BUS BAR 

PROTECTIVE EARTH 

Protective earth. Establish 

and maintain protective earth 

ground according to the 

operator’s manual. 

2 

 

Left Panel: 

Center of 

power box 

door 

ELECTRIC SHOCK AZARD 

Electric shock hazard. 

Electric current is still alive 

when the machine stops. 

This unit is to be serviced by 

trained personnel only. 

3 

 

3 Panels: 

Except back panel 

NOISE HAZARD 

Noise hazard. Wear 

approved ear protection in 

this area. 

4 

 

Right Panel:  

Near exit of motor 

cooling air discharge 

Air collection drum 

(twin type) 

HOT SURFACE 

Hot surface, Do not 

touch. 

TURN OFF POWER and allow 

to cool before servicing. 

5 

 

Front Panel: 

Under LCD (or TFT) 

AVOID INJURY 

Avoid injury. This unit is to 

be serviced by trained 

personnel only. 

6 

 

Front Panel: 

Under LCD (or TFT) 

READ OPERATORS MANUAL 

Read and understand operat 

manual and all other safety 

instructions before using this 

equipment. 

 

Table 2-1. Warning and Caution Labels 
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Major warning and caution labels are shown in Table 2-1 for keeping the 

safety.  The position of each label is shown in Figure 2-1 and Figure 2-2 for 

the single and twin volute blower packages respectively. 

 

Figure 2 – 1 (a) Signs on the front side 

 

 

Figure 2-1 (b) Signs on the right side 
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Figure 2-1 (c) Signs on the left side 

 

Warning 
The equipment might be damaged or performance 

issue. 

 

* Read and understand operator’s manual and all other safety instructions 

before using this equipment. 

 

* Do not modify components or structures without authorization from Aerzen 

Turbo Co., Ltd..  Abnormal operation may cause serious injury or financial 

losses.  Please consult with Aerzen technician for support and assistance. 

 

* Do not place foreign objects or substances into the blower package.  Do not 

place foreign objects or substances near the blower package or suction 

piping/housing where they may be pulled into the blower suction.  Foreign 

objects and substances sucked into the high-speed impeller may cause 

serious damage or injury.  Do not change or modify intake filters during 
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Table 2-2. Important safety regulations 

blower operation. 

 

* Do not exceed the maximum nameplate pressure rating of the blower. 

 

* Do not close the main suction or discharge valve during operation. 

Unexpected closure of these valves may result in surge. 

 

* Do not perform any maintenance during blower operation. 

 

* Electric current inside the inverter is still energized for approximately 10 

minutes after the blower is completely shut down.  Do not attempt to access 

any blower panels, including filters, for a minimum of 10 minutes after 

complete shut down. 

* Electric power for lamps and displays at the filter panel are energized 

regardless of the status of the main breaker in the blower package.  Risk of 

electric shock is present even though this breaker in the off position. 

* Do not add unauthorized circuits to the control panel. Please contact an 

Aerzen Turbo Co., Ltd. technician for support and assistance. 

 

* All grounding should be completed in accordance with international electric 

standards. Use the special type 3 grounding method (Ground impedance : 

below 10Ω for 460V class). 

 

* Working on or disassembling the inverter is dangerous. Please contact a 

Aerzen Turbo Co., Ltd. technician for support and assistance. 

 

* The blower package does not meet standards for explosion proof equipment. 

Do install or operate this blower in a classified space or a potentially 

explosive environment. 

 

* Noise levels may exceed 85 dB during operation.  Wear protective hearing 

equipment while working around the blowers. Failing to use proper protective 

hearing equipment may expose you to noise levels that are dangerous. 
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3. Storage 

  It is important to store equipment and materials in accordance with the 

manufacturers written instructions to prevent damage to equipment and 

materials prior to installation.   

 

3.1. Storage up to 120 days 

Blowers are shipped sealed in an air-tight plastic enclosure to protect the 

units from excessive dust and moisture.  If this seal is not compromised, 

special means of storage is not necessary.  If the seal is compromised, the 

products should be stored in a dust free environment where ambient 

temperature and humidity are controlled.  Supplemental ventilation may be 

necessary for the electric components if the humidity is excessive. 

 

3.2. Storage longer than 120 days 

Blowers are shipped sealed in an air-tight plastic enclosure to protect the 

units from excessive dust and moisture.  If this seal is not compromised, long 

term storage beyond 120 days can be accomplished by placing the equipment 

in a dry environment with temperatures ranging between 40 and 100 degrees F.  

If the seal is compromised or removed, the following guidelines should be 

followed:  

 

* Improper product storage may affect warranty durations. Please consult with 

your local Aerzen Turbo representatives, if you have any special storage case. 

- Store equipment in a location free from excessive dust and humidity.  Cover 

the blower package to prevent dust from migrating and settling inside the 

blower package.  

- Maintain the storage temperature as constant at possible.  Condensation due 

to ambient temperature variation may result in corrosion and/or  damage to 

electrical components. 

- Store with dehydrates such as silica gel to prevent condensation. 

- Install space heaters or 100 watt electric light bulbs to facilitate removal of 

moisture. 
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4. Installation 

4.1. Inspection of the Components 

Blowers and blower enclosures are shipped completely assembled, except 

the clamp between scroll and diffusing cone that has to be checked and 

fastened after connecting the blower to the customer piping system, to make 

sure that there are no loads on the blower. Components external to the blower 

enclosure (valves, flexible fittings, silencers, etc.) are shipped loose for 

installation by the contractor.  

 

Upon receiving a shipment the owner should inspect all the components to 

ensure no components are missing and that no components have been 

damaged during shipping. If components are missing or damaged they should 

be noted in Table 4-1 below. Please include this table along with a brief 

description of the damaged or missing component and forward it to your local 

representative or contact the Aerzen office.  

 

(* please check “√ “) 

Table 4-1. Delivery Check List 

4.2. Installation Location 

Selecting the appropriate installation environment and equipment arrangement 

is important and will save both installation and maintenance costs.  Equipment 

should be installed to provide safe and easy access for operations and 

classification Components Missing* Damaged** 

Main body 

Motor/Core Assembly, Inverter, Controller, Casing   

Intake Filter   

Blow-Off Valve   

Blower-Off Valve Silencer   

Aux. element 

Flexible Connection (suction and/or discharge)   

Discharge Silencer   

Discharge Check Valve   

Discharge Isolation Valve   

Option Harmonic & EMC Filter   
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maintenance personnel. 

 

 

4.2.1. The ideal location to install the blower is indoors and out of the weather 

where adequate lighting and space exist for operation and maintenance 

activities, In this atmosphere the blower package is not subjected to excessive 

climatic changes or dust. If the blower is installed indoors but in a dusty 

environment, the intake filter will require more frequent cleanings and changes. 

Excessive humidity, even if indoors, may also contribute to electrical and 

electronic component problems. 

 

4.2.2. The blowers should not be installed in locations where the blower or the 

suction intake of the blower will be subjected to various pollution sources such 

as smokestacks, cooling towers, high temperature exhaust gases, steam, etc. 

 

4.2.3. If the blower is installed outdoors a suitable means should be provided to 

protect the blower enclosure and the blower suction inlet from precipitation. 

 

4.2.4. The blower package should be installed where adequate ventilation is 

available to provide an adequate fresh source of air for the blower intake (if 

applicable) and the blower cooling system.  Reject heat from the blower is 

estimated at 3% of total power consumption and should be accounted for in 

any room ventilation system.  

 

4.2.5. Provide suitable working space around the blower for operations and 

maintenance activities. Activities might include inspection, repair, assembly, and 

disassembly. Table 4-2 shows recommended working spaces for each blower 

type. 

* Height is adjustable if the discharge piping system arranges to horizontal. 

Table 4-2 Recommended ample space 

Model Between machines Between wall Height 

Under AT100 < 1.5m (4.9ft) < 1m (3.3ft) < 5m (16.4ft) 

AT200 < 1.5m (4.9ft) < 1m (3.3ft) < 5m (16.4ft) 

AT300 < 2m (6.6ft) < 1m (3.3ft) < 5m (16.4ft) 

AT400 < 2m (6.6ft) < 1m (3.3ft) < 5m (16.4ft) 
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4.2.6. If the blowers are to be installed above grade or on a second floor of a 

building appropriate access ways should be provided to get spare or 

replacement parts into the facility. 

 

4.2.7. Install the blower on a flat, level, horizontal surface. The surface should 

be able to accommodate all static loads. The blowers do not impart a dynamic 

load to the installed base. Vibration from other devices should be effectively 

isolated so they do not impact the blower equipment base. Anchor bolts may be 

used to restrain blower movement due to external vibration or seismic activity.  

 

 

Figure 4-1 Foundation 

 

     

<Level Check in front view>           <Level Check in side view> 

 

Figure 4-2. Level Check 
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Figure 4-3 Anchoring 
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4.3. Preparations for Installation 

 

Before installation, the following items should be checked. 

 

Table 4-3. Check sheet for installation. 

Place :  Date of Check : 

Model : AT  Date of Delivery : 

Classification CHECK POINT Results 

Operating 

condition 

Pressure  Nominal operating pressure  

Flow rate  Nominal operating flow rate  

Drawing  Preparation of drawings with respect to piping  

usage  Fitness for the process  

Place 

space  Enough space for inspection  

suitability  Environmental suitability for installation  

maintenance  Enough space for maintenance  

Electricity 

power  Security for stabilized power source  

transformer  Enough capacity for operation  

Switching 

Board 

 Capacity of NFB(No Fuse Breaker) & power cable  

 Distance between NFB and installation place  

Piping 

discharge  Status of discharge piping  

Accessory  Status of Check valve, Flexible, silencer  

intake  Status of intake piping (if available)  

Etc 

Environmental 

Condition 

 Mechanical vibration level  

 Sound noise level  

 Amount of dust  

 Flatness of ground  

CCR 

operation 

 REMOTE/local operation  

 Application for MCP  

Picture  Pictures at the installation place  

etc  The other items  
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4.4. Transportation 

 

 

Products should be transported or moved using the following procedures. 

 

4.4.1. Ensure that there are no obstacles around the installation location. 

 

4.4.2. Lift and move the blower from underneath using either a hand palette jack 

or a forklift. Take precautions to avoid mechanical shocks while moving the 

equipment. If using the eyebolts please make sure that there are only tractive 

forces and no bending forces.  

 

 

 

Figure 4-4. Transportation 

 

 

 

 

Hand Palette Jack Fork Lift Truck Crane 

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 78 of 986



 

 - 25 - 

4.5. Piping 

4.5.1. Line up the centerline of the discharge piping with the centerline of the 

blower discharge on the enclosure as shown in Figure 4-5. Verify that the 

height shown on the drawing agrees with the actual measured height at 

installation. 

   
 

Figure 4-5. Aligning the Blower and Marking the Position 

 

4.5.2. Rotate the blower about the discharge pipe center so as to get accurate 

position of the blower feet.  Then adjust horizontal level by adjusting the 

leveling feet beneath the blower as shown in Figure 4-6. 

 

Figure 4-6. Leveling Feet 
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4.5.3. Discharge Piping & Motor cooling Piping 

 

4.5.3.1. Install discharge accessories in accordance with Figure 4-7.  

Discharge components may include expansion joint, check valve and isolation 

valve.  Verify gaskets are properly inserted at this time. 

 

 

 

Figure 4-7. Discharge Piping Example 
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Figure 4-8. BOV & Motor cooling Piping configuration Example 

 

 

 

4.5.3.2. Install the flexible joint directly to the blower discharge flange. Support 

all piping and accessories independently from the blower. The weight of piping 

and accessories should not be transmitted to the blower package. After piping 

work is finished, check gap between Scroll and Diffusing Cone (3.5 to 5mm) 

and mount clamp! Don’t start Blower without this clamp (clamp not pre-

installed)!    

 

4.5.3.3. If possible, maintain at least 3 straight pipe diameters after the 

discharge check valve. 
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4.5.3.4. Verify the flow direction is consistent with the check valve operation.  

The check valve should be installed near the machine.  

 

4.5.3.5. Install the isolation valves (stop valve) after the check valve for future 

maintenance. 

 

Figure 4-9. Isolation(Butterfly) Valve 

 

4.5.4. Piping connection 

◇ Piping connection order on vertical arrangement 

 

1) Connect the discharge silencer to the customer piping system.(① + ②) 

 

 

 

2) Connect the Silencer and Check valve.(① + ② + ③) 

①Discharge pipe 

②Discharge silencer 
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3) Connect the Check valve and Flexible joint.(① + ② + ③ + ④) 

 

 

 

①Discharge pipe 

②Discharge silencer 

③ Check valve 

Be sure that the direction of the valves 

①Discharge pipe 

②Discharge silencer 

③Check valve 

④Flexible joint 
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4)Flexible joint와 Blower 토출부를 연결한다. 

U블로어에 Flexible joint 조립 시 다음 순서에 따라 조립한다. 

 

5) Connect the flexible joint to the Aerzen high speed turbo blower discharge end. 

① First thing is to make sure the top side of flexible joint is firmly connected with the 

discharge check valve and its centerline should be aligned with blower’s discharge end 

center. 

② The gap between the bottom of flexible joint and the top discharge end of the blower is 

adjustable with the limiter. 

③ Adjust this gap within 1mm on every direction between the bottom of the flexible joint and 

gasket placed on the discharge end of the blower.  The adjustment is made by loosening 

the limiter nuts on the flexible joint or adjusting the blower level feet. 

④ After adjusting the gap properly, tight the limiter bat nut and put it on double nut to prevent 

loosening the securing nut. 

Put on the marking point to check its status. 

  ⑤ Connect the bottom side of the flexible joint to the blower’s discharge end.  

     

 

 

 

②Discharge silencer 

■ Flexible joint  

   ; To prevent over expansion, please put the Limiter bar every 120 degrees on the flexible 

joint and tight it with a six (6) mm double nut. 
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■ Make sure its connection order is as listed below; 

 

① Customer’s piping system -> ②Check valve -> ③Elbow ->④ Flexible joint ->  

⑤ Aerzen Turbo blower discharge end. 

 

 

 

Secure the top side 

of flexible joint 

■ Flexible joint connection order 

Make centerline with 

the blower 

Adjust the gap distance 

between flexible and 

discharge end. 

Tight the limiter bar 

Connect the flexible joint to the 

blower  
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①Discharge pipe 

②Discharge Silencer 

③Check Valve 

④Flexible Joint 

⑤Blower Discharge 

■ Caution 

1. Make sure the piping support system is properly installed. Every discharge piping material’s 

weights are free from the top side of the blower package including the discharge flexible joint. 

2. If you have a more than 12 PSI (1 bar) machine, please do not forget to install the anchoring 

device. 

3. A gasket is required at every flanged connection. 
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◇ Piping connection order on horizontal arrangement 

1) Connect the discharge check valve to the customer piping system. (① + ②) 

 

 

 

 

 

 

 

 

2) Connect the elbow to the discharge check valve. (① + ② + ③) 

 

 

 

 

 

 

 

3) Connect the Check valve to the Elbow.(① + ② + ③ + ④) 

 

 

 

 

 

 

①Discharge pipe ②Discharge silencer 

①Discharge pipe ②Discharge silencer ③Check valve 

①Discharge pipe ②Discharge silencer ③Check valve ④Elbow 
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4) Join the flexible joint to the elbow. ① + ② + ③ + ④) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4)Flexible joint와 Blower 토출부를 연결한다. 

②Discharge silencer 

■ Flexible joint  

   ; To prevent over expansion, please put the Limiter bar every 120 degrees on the flexible 

joint and tight it with a six (6) mm double nut. 

 

①Discharge pipe ②Discharge silencer ③Check valve ④Elbow 

⑤Flexible joint 

■ Caution to connect the discharge check valve with vertical direction. 

1) You have to check its arrow mark on the surface of valve. 

2) Additionally, Its shaft should be located to the top side. (Refer to the attached photo.) 
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5) Connect the flexible joint to the Aerzen Turbo high speed turbo blower discharge end. 

① First thing is to make sure the top side of flexible joint is firmly connected with the 

discharge check valve and its centerline should be aligned with blower’s discharge end 

center. 

② The gap between the bottom of flexible joint and the top discharge end of the blower is 

adjustable with the limiter. 

③ Adjust this gap within 1mm on every direction between the bottom of the flexible joint and 

gasket placed on the discharge end of the blower.  The adjustment is made by loosening 

the limiter nuts on the flexible joint or adjusting the blower level feet. 

④ After adjusting the gap properly, tight the limiter bat nut and put it on double nut to prevent 

loosening the securing nut. 

Put on the marking point to check its status. 

  ⑤ Connect the bottom side of the flexible joint to the blower’s discharge end.  

     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

■ Flexible joint connection order 

Make centerline with 

the blower 

Adjust the gap distance 

between flexible and 

discharge end. 

Tight the limiter bar 

Secure the top side 

of flexible joint 

Connect the flexible joint to the 

blower  
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■ Make sure its connection order is as listed below; 

 

①Discharge pipe -> ②Silencer -> ③Check valve -> ④Elbow -> ⑤Flexible joint ->  

⑥Blower Discharge 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

■ Caution 

1. Make sure the piping support system is properly installed. Every discharge piping material’s 

weights are free from the top side of the blower package including the discharge flexible joint. 

2. If you have a more than 12 PSI (1 bar) machine, please do not forget to install the anchoring 

device. 

3. A gasket is required at every flanged connection. 

①Discharge pipe ②Discharge silencer ③Check valve ④Elbow 

⑤Flexible joint 

⑥Blower Discharge 
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4.5.5. Intake Systems 

 

4.5.5.1. Verify that the fine intake filters are attached to the back of the unit. 

 

Figure 4-10. Main intake filter Assembly 

 

4.5.5.2. If external intake filtering system is selected, the filter specifications 

should be designed to remove 98% of 4 μm particles.  The differential pressure 

through the filter should never exceed 2 kPa (0.3 psi) during operation. 

 

4.5.6. Other Precautions 

 

4.5.6.1. Particle Transportation 

- Install a pressure relief valve off of the discharge piping.  

- Consider installing a surge tank if pressure fluctuations are high. 

- Construct pipelines with smooth curves for the good particle transport. 

 

4.5.6.2. Connecting in Parallel with Positive Displace Blowers 

- Do not directly connect a turbo blower with a positive displacement blower. 

- Install 5㎥ (1300 gallon) surge tank between the blower discharges. 

- Install a drain valve under the surge tank. 
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SURGE 
TANK

TURBO 
BLOWER

ROOTS 
BLOWER

 

Figure 4-11. Recommended parallel Connection with Positive Displacement 

Blowers 
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4.6. Power cable & Ground 

4.6.1. Table 4-4 shows the specification for main power and ground cable as 

determined by “KS C IEC 60364-5-52:2004”. Cables should be connected as 

shown in Figure 4-11(Please follow local regulations.) 

 

4.6.2. R/L1-S/L2-T/L3 sequence is not applicable for models of 200 HP or less. 

For models 300 hp and larger the phase should be adjusted. 

 

4.6.3. Ground cable color should be Green/Yellow.  These color cables should 

not be used for any other purpose.  Use the special type 3 grounding method 

(Ground impedance: below 10Ω above 400 V). 

 

 

rated 

(HP) 
kW 

Input voltage  = 480 V Input voltage  = 575 V 

Amp(In) cable(㎟) GND(㎟) ELCB Amp(In) cable(㎟) GND(㎟) ELCB 

25 21 27  6  6  40AT 23  6 6  30AT 

50 42 55  16  16  80AT 46  10 10  60AT 

75 63 82  25  16  150AT 69  16 16  100AT 

100 84 110  25  16  175AT 92  25 16  150AT 

150 126 164  70  35  300AT 137  50 25  200AT 

200 168 219  120  70  350AT 183  70 35  300AT 

250 210 274  120  70  400AT 229  120 70  350AT 

300 252 329  150  95  500AT 275  120 70  400AT 

400 336 439  240  120  700AT 366  150 95  600AT 

500 420 548  185 x 2 185  800AT 458  240 120  700AT 

600 504 658  240 x 2 240  1000AT 549  185 x 2 185  800AT 

★ Applicable for 600V CV cable       
 

Table 4-4. size of Power & Ground wire(Reference only) 
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Figure 4-12. Connection point of AC inlet and ground 

 

4.6.4. Insulation Resistance 

If the blower is located in high humidity conditions the insulation resistance 

should be measured.  With 1000V between main power and ground the 

resistance should be above 2000 ㏁. 
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4.7. Customer connection wiring 

This is just for case of remote operation selection which is generally called hard 

wiring control connection. 

 

         

 

Figure 4-13. Terminal Block 
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4.8. Preparations for start-up 

The following items should be checked prior to initial startup.  

Pre-startup check list 
Date   Serial no. 

Blower no.   In charge 

Division Items Details Pass or Fail Remarks 

Before 

Operating 

Motor room 

The assembly state of the temperature senser(T1, T2), △P1, △P2, P3 is OK. Y□ / N□  

Impeller rotation is OK during operation. Y□ / N□  

There is no substance on the surface and inside of the motor. Y□ / N□  

The motor cooling-arm and BOV piping are fiexed well. Y□ / N□  

The space between motor scroll and con-pipe is suitable. (3~5mm) Y□ / N□  

Motor connection is fixed well. Y□ / N□  

The assembly of bus-bar(U,V,W) on motor power supply is OK. Y□ / N□  

VFD (Inverter) room 

Floor surface of the package and inverter are fixed strongly. Y□ / N□  

The bus-bar connection between input(R, S, T) and output(U, V, W) is OK. Y□ / N□  

The circuit breaker is selected and assembled well. Y□ / N□  

The 220V transformer tab is connected well to fit on input power. Y□ / N□  

Fixed state and connection of boards (K1B, DRV3K, DRV U etc.) is OK. Y□ / N□  

Fixed state and connection of the bus-bar of DC Choke and DC Reactor are OK. Y□ / N□  

Control panel 

Fixed state of the I/O board and CPU board is OK. Y□ / N□  

Insulted state of the I/O board connector is OK. Y□ / N□  

Fixed state of the pressure sensor of I/O board is OK. Y□ / N□  

Insulted state and fixed state of the relay is OK. Y□ / N□  

Fixed state and connection of the isolator is OK. Y□ / N□  

Exterior 

The package storage is suitable. Y□ / N□  

The pipe size of discharge is suitable. Y□ / N□  

There is no obstacle in the discharging pipe. Y□ / N□  

Pipe installation of the motor cooling air discharge is OK. Y□ / N□  

Installation 

State 

Installation The package is horizontal. (front and side) Y□ / N□  

Fixing state of the flexible pipe is OK. Y□ / N□  

Space control bolt of the flexible pipe is released. Y□ / N□  

The check valve is the dual type. (attention direction) Y□ / N□  

The support beam of the discharge pipe is installed. Y□ / N□  
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Fixing state of the floor surface of the blower's level foot is OK. Y□ / N□  

Main header size is suitable when blowers are operating multiple. Y□ / N□  

direction of discharge is suitable. Y□ / N□  

Power & 

Controller 

Power supply voltage Power among each phase is OK and matched with necessary power. Y□ / N□  

Power cable loss Connection tightness and R,S,T phase connection are OK. Y□ / N□  

External controller 

loss 

All terminal connection are correct. Y□ / N□  

Using UPS Power connection is correct. Y□ / N□  

Cable size Capacity of the power cable is enough. Y□ / N□  

Using communication 

line 

All connection are OK between UTP cable and terminal. Y□ / N□  

Protocol converter Each terminal connection is OK. Y□ / N□  

Remarks 

Table 4-5. CHECK LIST for Initial Startup 
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5. Operation 
 

Aerzen Turbo blower can be controlled with any of the following methods: 

LOCAL – Using with LCD or TFT display 

REMOTE – Using with hard wiring through the customer connection terminal block 

LAN – Using with Ether-Net connection 

 

5.1. Local Operation 

 

Fig.5-1. Touch Screen Display 

 

① Model  ⑥ ERROR CODE  

② Operation Mode  ⑦ Current SV 

③ LAN/ LOCAL/ REMOTE ⑧ Operation Status 

④ YEAR / MONTH/ DAY, HH: MM: SS  ⑨ SUB MENU  

⑤ DISPLAY By CP [17] ⑩ HMI Shutdown 

 

 

Aerzen Turbo AT25-0.8S       

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 98 of 986



 

 - 45 - 

Item Explanation Item Explanation 

ΔP 
Differential pressure 

across intake filter (kPa) 
T1 Intake air temperature (℃) 

P Discharge pressure (bar) T2 Discharge air temperature (℃) 

VOLUME 

FLOWRATE 
Flow rate of air (㎥/min) SPEED Rotating speed of motor (RPM) 

RUN TIME 

ON-OFF 

Accumulated run time 

(hours) 

INPUT 

POWER 
Input power (kW) 

DClink DC voltage (V) 
ERROR 

CODE 
Information for error code 

Table 5-1. Details for the Display Screen 

 

5.1.2. Operating mode SETUP  

The Operating MODE is usually set up to 

perform the initial startup. 

Constant Current Set 

In this operating mode the electric 

current is maintained constant. This 

mode is primarily used for aeration 

process. 

 

Constant Flow Set 

In this operating mode the electric 

current is adjusted to maintain a 

constant flow rate.  This mode is 

primarily used for particle transport. 

 

POUT 

This operating mode is used to maintain 

constant blower pressure. 

 

DO control 

This operating mode is used to maintain 

constant dissolved oxygen. 

 

 

Press  at the base screen. 

 

Then you see six green sub-menus. 

 

 

 

Press  to go to Setup menu. 

 

 

 

Press  to see mode selection screen. 

AT25-0.8S                            Aerzen Turbo 

Setup                             Aerzen Turbo 
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(cf) Pressing O in the below figure will get 

you the same result. 

 

 

 

 
 

Press  to select 

(electric) current mode and verify select=0. 

 

Press  and  to go to the 

home screen. 

 

5.1.3. SETUP SV 

The following units are used for the SV (Set 

Value) according to the selected operating 

MODE. 

 

MODE INPUT unit 

CURREN

T 
% of max. current % 

FLOW Volume flow rate ㎥/min 

RPM % of max. speed % 

Pout Discharge pressure bar 

DO Dissolve oxygen ppm 

Table 5-2. Input Units for SV 

 

SV can be adjusted at any time using the 

below procedure. 

 

Press  at the base screen to bring up 

the six green sub-menus. 

 

 

 

Press  to go to Setup menu. 

 

Press  to adjust SV. 

 

(cf) Pressing O in the next figure will get 

you the same result. 

AT25-0.8S                      Aerzen Turbo 

AT25-0.8S                           Aerzen Turbo 

Setup                             Aerzen Turbo 

Mode State                      Aerzen Turbo 
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Press O in the above figure to see next 

screen. 

 

 

 

Enter a new SV using the numeric keypad.   

 

Press , , and  to go 

back to the home screen. 

 

5.1.4. SETUP Control Parameters 

 

 

(Warning) 

Change of control parameters 

(C/P) may cause serious 

damage to the machine. 

It should be done only under 

permission of trained personnel. 

 

Press  at the base screen to display 

the six green sub-menus. 

 

 

Press  to go to Setup menu. 

 

 

 

AT25-0.8S                         Aerzen Turbo 

AT25-0.8S                         Aerzen Turbo 

SV                               Aerzen Turbo 

SV                                 Aerzen Turbo AT25-0.8S                             Aerzen Turbo 
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Press  to change C/P. 

 

Two screens can be toggled by  and 

.  

 

 

Press O in the above figure to see new 

window. 

 

 

Enter new value using numeric keypad. 

Press , , and  to go to 

the home screen. 

Press  to remove the window. 

5.1.5. SETUP CLOCK 

 

The touch screen program is based on 

Windows CE.  The system clock can only 

be changed in the operating system and 

cannot be changed at the LCD screen. 

 

 

5.1.6. Graph Menu 

 

Setup                           Aerzen Turbo Control Parameter (2/2)             Aerzen Turbo 

Control Parameter                   Aerzen Turbo 

Control Parameter (1/2)             Aerzen Turbo 

Control Parameter (1/2)             Aerzen Turbo 
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Press  at the base screen to display 

the six green sub-menus. 

 

 

 

 

 

Press  to see the operating point on 

the performance curve. 

 

 

Press  or  in O to change the SV by 

incremental steps. 

 

 

 

Press  to go to the home screen. 

 

 

 

5.1.7. History #1 

Press  and  from the home 

screen to display History Data #1. 

 
 

Data are logged once a second for the past 5 

minutes and recorded in the non-volatile 

stack memory.   

 

Press  to go to the home screen. 

History DATA #1 (1 sec)              Aerzen Turbo 

AT25-0.8S                        Aerzen Turbo 

GRAPH                                Aerzen Turbo 

AT25-0.8S                             Aerzen Turbo 

GRAPH                                Aerzen Turbo 
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 key is used to transfer data into 

USB memory card. 

 

5.1.8. History #2 

Data are logged once an hour for the past 24 

hours.  Press  to go to History 

Data #2 screen. 

 

 

 

Press  to go to the home screen. 

5.1.9. Alarm 

The Event Log records every error start 

time, clearing time, and code.  

 

5.1.10. Trend  

Press  and  at the home 

screen to display the Trend screen. 

The selected item is trended in graphical 

form in one second intervals. 

 

 

State: selected item 

X-axis:   time 

Y-axis:   value range 

graph:    trend screen 

ΔP:       intake differential pressure 

T1:       intake temperature 

P:        discharge pressure 

T2:       discharge temperature 

Q:   flow rate 

S:   speed 

I:    electric current 

History DATA #1 (1 sec)               Aerzen Turbo Event Log                            Aerzen Turbo 

History DATA #2 (1 hour)             Aerzen Turbo 

Trend (1 sec)                        Aerzen Turbo 
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I/P:  input power 

R/T: Run Time 

D/L: DC Link 

 

Use the following method to select the trend 

parameter. 

 

Select item to see (ΔP ~ D/L). 

 

 

Input the maximum Y-value. 

 

Press O in the above figure. Use numeric 

keypad to input the maximum Y value for the 

selected item, and press . 

 

 

5.1.11 Setup of Control Method 

Press O at the home screen to go to the 

operating setup screen. 

 

 

 

Press  to change the current 

control location to LOCAL. 

 

 

Verify “select” value becomes  

and press . 

Press  to go to the home screen. 

 

5.1.12. Model Selection 

 

 

(warning) 

This is the part of control 

parameter area.  No change is 

recommended. 

 

AT25-0.8S                         Aerzen Turbo 

Operating Setup                   Aerzen Turbo 

Trend (1 sec)                        State 
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Press menu at the home screen to go to the 

model selection screen. 

 

 

There are 6 sub menus. Press Setup for 

model selection. 

 

 

Press O for model selection.  

 

Pop-up screen for PIN. 

Press appropriate PIN for proceed. 

 

 

 

- Model selection screen 1 -  

 
 

 

- Model selection screen 2 -  

 

- Model selection screen 3 -  

AT25-0.8S                             Aerzen Turbo 

AT25-0.8S                          Aerzen Turbo 

Turbo Blower Model                Aerzen Turbo 

Turbo Blower Model                Aerzen Turbo 
Setup                             Aerzen Turbo 
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- Model selection screen 4 -  

 

 

 

 

- Model selection screen 5 -  

 

 

Select the appropriate value, and press 

, . 

 

 

5.1.13. Error Code Table 

Press O in the next figure to display ERROR 

TABLE.  See Chapter 7 for error details. 

 

 

 

Press  to remove the ERROR TABLE. 

 

5.1.14. About C/P[17] 

 

Press O in the next figure to display items 

related to C/P[17]. 

 

AT25-0.8S                         Aerzen Turbo 

AT25-0.8S                            Aerzen Turbo 

Turbo Blower Model                Aerzen Turbo 

Turbo Blower Model                Aerzen Turbo 

Turbo Blower Model                Aerzen Turbo 
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0 : DC Link voltage (V) 

1 : Remote SV (0-100%) 

2 : differential pressure (Pa) 

3 : motor input voltage (V) 

4 : magnet temperature (°C) 

5 : Duty_ratio(%) 

6 : pwm_duty 

7 : surge discharge pressure (kPa) 

8 : limit current 

9 : maximum ppm on DO control 

 

 

5.1.15. About C/P[55] 

 

Press O in the next figure to display items 

related to C/P[55]. 

 

 

 

0 : Run Time(Hr) 

1 : Vibration(0-100%) 

2 : DO values (ppm) 

3 : Run count (times) 

 

5.1.16. HELP 

 

The HELP screen shows the contact 

information of Aerzen Turbo Co., Ltd. 

 

AT25-0.8S                         Aerzen Turbo AT25-0.8S                         Aerzen Turbo 

C/P [55]                              Aerzen Turbo 

C/P [17]                              Aerzen Turbo 
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5.1.17. START and STOP the machine. 

 

5.1.17.1. Turn on the electric power and verify the LCD displays. 

 

5.1.17.2. Make sure that the selected operating MODE is suitable for your plant. 

 

5.1.17.3. The status displays “READY” means that the system is ready for normal 

operation.  But if the status displays “wait” means that the system is still working for 

ready of operation thus, wait until status indicates “READY”. 

 

5.1.17.4. After the status display “READY”, You can touch the  button once 

means that the system start to charging the capacitor and after several second the 

machine shall start to rotate.  

 

5.1.17.5. Check the machine’s status which is any abnormal sound or vibration. 

 

5.1.17.6. The blower will perform unloading operations at 10,000~15,000 rpm. At the 

moment, the machine exhausted the compressed air to atmosphere through the blow off 

valve (BOV). 

 

5.1.17.7. After get the stable operation around 1 minute, the system is ready to put the 

load, therefore you can touch the  button in the case of LOCAL operation mode.  

When in the REMOTE or LAN control mode the “LOAD” and “UNLOAD” commands are 

follow through the SCADA system. 

 

5.1.17.8. After the blower has been loaded the speed and power are increased to meet 

the Pre-set SV.  After the machine ramps-up to SV amount (determined at startup) the 

BOV will be closed automatically.  Check the system status and record the operating 

status for your future reference. 

 

5.1.17.9. See Section 5.1.3. to modify the SV. 

 

5.1.17.10. If you want to stop the machine, simply touch the  sign on the screen 

to stop the blower.  The blower will immediately open the BOV valve and ramp-down 

the speed until preset amount which is the 10,000~15,000. 

The blower will keep running for an additional 3~5 minutes to cool-down the system. 

 

5.1.17.11. After complete shut down the blower should not be restarted until the DC link 

voltage drops below 70V.  This takes approximately 2~10 minutes. 

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 109 of 986



 

 

5.2. Remote Operation 

 

Aerzen Turbo Co., Ltd. blowers can be operated remotely with a relay CONTACT and 

analog signals. 

 

5.2.1. Signals 

 

Remote control is achieved through terminal block (TB4) located in the control Panel.  

Figure 5-3 shows the inputs and outputs available at TB4. 

 

Signal Contact Comment 

READY #10, #11 “ON” when READY (2A) 

RUN #12, #13 “ON” when RUN  (2A) 

LOAD #14, #15 “ON” during load operation  (2A) 

ALRAM #16, #17 “ON” when ALARM takes place  (2A) 

ERROR #18, #19 “ON” when ERROR takes place  (2A) 

POWER #17, #18 “ON” when control power is “ON” (2A) 

START/STOP #20, #21 
INPUT, RELAY 

open (ON), close (OFF) 

SV (set value) #24, #25 
INPUT, Set mode of operation 

4~20mA input 

PV (present value) #26, #27 
OUTPUT, present flow/current/rpm 

4~20mA output 

Load/Unload #28. #29 Open (Unload), Close(Load) 

 

Table 5-3 Customer connection point descriptions 

 

5.2.1.1. Remote Ready 

If the operational mode is set to "REMOTE" at the LCD panel and there are no error 

signals at the blower, then the Remote Ready relay contact will be “CLOSED”.  If there 

is an error or fault in the blower or the blower has a “STOP” status, the Remote Ready 

relay will be “OPEN”. 

 

5.2.1.2. Unload 

Unload signal is "ON" if the blower is in operation. 

 

5.2.1.3. START/STOP 
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The relay status is "CLOSED (ON)" for run and "OPEN (OFF)" for stop. 

 

5.2.1.4. SV (set-point value) 

An analog input signal from MCP or equivalent unit which is 4~20mA can be control 

the operating amount of air volume or % of amperage. 

 

5.2.1.5. PV (present value) 

An Analog output signal from the blower (4~20mA) is available to use the SCADA 

system as present value of the machine which is flow, current, pressure, or DO. 

 

5.2.1.6. ALARM 

Whenever the blower’s operating condition reaches to warning level, then the coil 

energize and throw the signal to the circuit. 

 

5.2.1.7. ERROR 

The relay status is closed (ON) when an error occurs and the unit will shut down the 

machine. 

 

5.2.1.8. POWER 

The relay status is “OPEN” when power is disconnected and “CLOSED” when power 

is connected. 

 

5.2.1.9. LOAD 

The relay status is “OPEN” during unload operations and “CLOSED” during load 

operations. 

 

5.2.2. Procedures for remote control 

The signal for "Start" can be enabled only if the signal for "Remote Ready" is ON.  

The blower normally stops if the start signal is OFF, and emergency stops if an error 

occurs.  When the blower stops, signals for "Remote Ready" and "Normal Operation" 

are all OFF.  Restart is possible after the unit has been stopped for at least 20. 
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Figure 5-4. Procedures for Remote Control 

5.2.2.1. Set operating mode to "REMOTE" using the LCD display on the blower front 

panel. 

 

5.2.2.2. Verify that the signal for "Remote Ready" is ON (relay “CLOSED”). 

 

5.2.2.3. Turn on the blower by making the signal for “Operational Start” ON. (See 

chapter 4) 

 

5.2.2.4. Verify that the signal for "Normal Operation" is ON (relay CLOSED). 

 

5.2.2.5. Shut down the blower by making the signal for "Operation start" OFF. 

 

5.2.2.6. More than 2 minutes may be necessary before restarting the blower after it has 

been shut down.  The required time delay varies from model to model.  During this 

time all signals are OFF (relays “OPEN). 
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5.3. LAN Operation 

Aerzen Turbo Co., Ltd. blower equipped COMMUNICATION module which is capable to 

communicate with plant PLC or SCADA system. 

 

5.3.1. MODBUS Communication protocol 

MODBUS protocol that is commonly used as universal MODBUS protocol supports 

traditional and recently developed RS232/RS485/RS422 device also supports Ethernet 

devices. Therefore, most industrial devices (PLC, DCS, HMI, instrumentation, etc.) 

using MODBUS communications as standard and is the situation. Our equipment also 

RS422 (4 wire) or RS485 (2 wire) using the MODBUS RTU protocol and also to use the 

Ethernet link to support the MODBUS TCP protocol. 

 

5.3.2. Communication module set-up 

 Run “ezConfig.exe”, and click the “PROBE” button.  If there is no problem with the 

network you will see a dialog box named “ezConfig – exTCP” displaying “LOCAL IP 

ADDRESS” at the top.  If you do not receive this dialog box the procedure failed and 

you will need to repair the LAN problem and rerun the file. 

 

 

Figure 5-6. ezConfig.exe 

 

 

5.3.2.1 Input communication data into the dialog box.  Make sure do not write the same 

address into the clients and the server column. 

 

LOCAL IP ADDRESS IP address of the client (blower) 
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SUBNET MASK Subnet address of host computer 

GATEWAY Gateway  of host computer 

NAME SERVER Inactive dialog box (0.0.0.0) 

NAT IP ADDRESS Inactive dialog box (0.0.0.0) 

PEER IP ADDRESS IP address of host computer 

BAUD RATE 19200 

PARITY NONE 

MUX TYPE Inactive dialog box, COD(2) 

LOCAL PORT Inactive dialog box (0) 

WATER MARK Inactive dialog box (1) 

PASSWORD Inactive dialog box 

DATA BITS 8 

FLOW CTRL NONE 

TIME OUT 50 

PEER PORT Connection key number(10000 ~ 10007) 

(connect client NO. 1 ~ NO. 8, each) 

Table 5-4. Communication Data 

 

 

Figure 5-7. Connection of LAN Cable to Our Blower
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6. Preventative Maintenance 

6.1. Matters which should be always reminded 

6.1.1. Check regularly to ensure cooling fans are operating normally. 

 

6.1.2. Do not disassemble or reassemble blowers without permission from Aerzen 

Turbo technicians.  Repair costs as a result of unauthorized assembly or disassembly 

will not be covered under warranty. 

 

6.1.3. If abnormal operation is observed shut the blower down and contact the Aerzen 

Turbo technician for assistance.  In the event of a blower failure and automatic shut 

down, record the three digits Error Code and contact a Aerzen Turbo technician prior to 

restarting the blower. 

 

6.2. Maintenance Schedule 

Maintenance schedule may differ depending on blower room condition. Under the 

severely dirty condition, make sure the maintenance schedule. 

 

6.2.1. Inverter 

 

No. Part name 
Period of 

inspection 
Check point 

Recommended  

Replacement period 

1 CON./INV. Drive board Once a year Damage for heat 3 years 

2 CON./INV. IGBT Once a year Resistance, function 1 decade 

3 Diode (SCR) Once a year Resistance, function 1 decade 

4 Cooling fan Twice a year Cleaning Blade 2 years 

5 DC reactor Once a year Measure L value 1 decade 

6 Motor control board Once a year Inspect the function 5 years 

7 Soft starter board Once a year Inspect the function 5 years 

8 Power capacitor 3 times a year Inspect the capacity 5 years 

9 Film capacitor 3 times a year Inspect the capacity 5 years 

10 
Control power 

transformer 
Once a year 

Measure the output 

current 
10 years 
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6.2.2. Motor 

 

No. Part name Check point 
Recommended 

overhaul cycle 
Remark 

1 
Motor 

Overhaul 

insulation resistance Once a year 

 

Since 2 years after 

operation 

Stator re-winding 3 to 5 years 

Determine after the 

inspection for the 

insulation resistance 

and withstanding 

voltage 

Impellor and airo cleaning 3 to 5 years   

Rust removal on the frame, 

re-plating 
3 to 5 years   

Thrust bearing 3 to 5 years 
Determine after the 

disassemble 

Radial bearing 3 to 5 years 
Determine after the 

disassemble 

 

※ Major overhaul for Motor is recommended between 3 to 5 years. 

 

6.2.3. Control panel 

 

No. Part name 
Period of 

inspection 
Check point 

Recommended 

replacement cycle 

1 I/O Board Once a year IO testing and correction 5  years  

2 VT Board Once a year IO testing 5  years 

3 TEMP. Sensor Once a year Testing and correction 1 decade 

4 Pressure Sensor Once a year Testing and correction 1 decade 

5 CPU Board Once a year Operation test 5 years 

6 Communication card Once a year Operation test 5 years 

7 Signal isolator Once a year IO testing 1 decade 

8 Touch Display unit Once a year Operation test 1 decade 

9 LCD Display unit Once a year Operation test 5 years 

10 Control panel Once a year Operation test 1 decade 
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6.2.4. Filter replacement 

 

No. Part name 
Period of 

inspection 
Check point 

Recommended 

replacement cycle 

1 Filter for compressor 
Once a 

month 

Depending on the 

condition 

In case if severely dirty 

/3 to 6 months 

2 Check valve Once a year Depending of leakage 
In case if leakage 

occured/3 years 
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7. Error Code 
 

7.1. Fail before operation 

NO. FAULT CAUSE INSPECTION/MAINTENANCE 

1 Pressure sensor 

DP1 > 5 kPa 

DP2 > 5 kPa 

P2 > 70 kPa 

Change sensor / controller 

2 Temp sensor T1 > 100 ℃ or T2 > 150 ℃ Change sensor / controller 

4 DCL DCL  > 700V Check VFD, change controller 

16 VFD VFD error Check VFD, change controller 

17 Fan VFD fault Fan VFD error Check Fan VFD, change controller 

32 VFD cooling Temp switch “ON” of VFD Check VFD, controller 

64 speed RPM > 10000 Change VFD driver, CPU 

 

 

 

 

7.2. Warning during operation 

NO. WARNING CAUSE INSPECTION/MAINTENANCE C/P 

101 Filter blockage DP1 > CP value 
Clean/change filter 

Check controller and CP value 
28 

102 high T2 T2 > CP value 
Check temp sensor, controller, operating 

condition 
29 

103 high T1 T1 > CP value 
Check temp sensor, controller, operating 

condition 
30 

104 high P2 P2 > CP value * 0.98 Check operating condition 9 

105 High speed Speed  > CP value * 0.98 Check operating condition 14 

106 Surge flow < surge flow + CP Check operating condition, CP value 18 

110 
High magnet 

temp. 
Magnet temp > 280℃ Check motor, CP value 

75 

83 

111 High duty Duty > 90% Check motor voltage, CP value 83 

113 High VFD temp VFD temp > cp[11]*0.95 Check ambient & VFD temperature 11 

114 Low SV SV > 10% Check SV value and corresponding wiring  

126 
High motor 

temp 
Motor temperature > 180 °C Check motor cooling  
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7.3. Fail during operation 

NO. FAULT CAUSE INSPECTION/MAINTENANCE C/P 
tripping 

pattern 

201 Filter blockage Δp at filter > CP Value 
Clean/change filter 

Check controller and CP value 
8 

Idling 

stop 

202 P2 Limit P2 > CP Value Check operating condition 9 stop  

204 Current Limit Current > CP Value 
Check operating condition, CP 

value 
15 

Idling 

stop 

205 Low DC Link DCL < CP Value Check VFD, controller, CP value 12 stop 

206 High DC Link DCL > CP Value Check VFD, controller, CP value 13 stop  

207 Over speed RPM > CP Value 
Check operating condition, out of 

synchronization, CP value 
14 stop 

210 Inverter problem Error signal from inverter Check inverter  stop 

211 Inverter Overheat Overheat of heat sink 
Check job site, fan motion, 

operating condition 
 stop 

214 Start 
Fail on DCL rise within 

time 

Check charging status, controller, 

wiring 
 stop 

215 Start 
Below 10000 rpm after 

start 
Check motor, VFD, CP value 1 stop 

216 Start No movement Check motor, VFD  stop 

220 Cooling Fan 
No action of cooling fan or 

MC 
Check MC2, wiring  stop 

221 Motor Speed < 9000 rpm Check motor and CP value 1 stop 

222 T1 Limit T1 > CP Value 

Check job site, operating 

condition, controller, T1 sensor, 

and CP value 

10 
Idling 

stop 

223 BOV Not closed Check job site and CP value 44, 45  

224 surge Surge 
Check job site, operating 

condition, and CP value 

64 

~67 
stop 

225 Real time surge Real time surge Check job site and CP value 44 Stop 

230 Switching error 
Manual stop at remote 

control 
Check job site and controller  

Idling 

Stop 

236 Emergency stop Touch screen version only Press emergency stop button  Stop 

238 
Motor winding 

temp. high 
Motor temp>200℃ Checking cooling system  Stop 

239 AC power fail Utility power interrupted Check utility power  Stop 

240 Bearing fault Failed motor bearing Check bearing  Stop 

250 
High VFD intake 

temperature 
VFD inlet temp > cp[11] 

Check ambient & VFD 

temperature 
11 

Idling 

Stop 

255 EEPROM 
Cannot be read from 

EEPROM 
Change CPU  Stop 
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7.4. Fan VFD & Motor Error 

NO. WARNING CAUSE INSPECTION/MAINTENANCE C/P 

127 
Motor Temo 

High Warning 
Over 180℃ Check cooling status  

241 Motor Fail Trip After starting, RPM<8,000 Check motor status  

242 
VFD DCL Low 

trip 
DCL < C/P 12 Check input voltage or CP12 12 

243 
VFD DCL High 

Trip 
DCL > C/P13 Check input voltage or CP13  13 

244 
Motor starting 

Fail Trip 
In 3 Min, RPM < 5,000 Check motor status  

245 
Motor Temp 

high Trip 
Over 200℃ Fix cooling part  

246 VFD Fault Trip Fan VFD trip Check VFD  
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Matrix AP User Installation Manual 400 VAC and 480 VAC

1 Form: MAP-TRM-E April 2013 REV. 014

IMPORTANT USER INFORMATION

NOTICE

The MTE Corporation Matrix® AP Harmonic Filter is designed for harmonic mitigation of 6-pulse inverter
drives supplying variable torque loads in a wide variety of applications. The suitability of this filter for a
specific application must therefore be determined by the customer. In no event will MTE Corporation assume
responsibility or liability for any direct or consequential damages resulting from the use or application of this
filter. Nor will MTE Corporation assume patent liability with respect to the use of information, circuits or
equipment described in this instruction manual. The Matrix AP Harmonic Filter uses a patent pending
Adaptive Passive Harmonic Mitigating Reactor (AP HMR) technology to limit full load current distortion to less
than 5% THID and 8% at 30% load.

MAPP0320D
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IMPORTANT SAFETY INFORMATION

WARNING

ONLY A QUALIFIED ELECTRICIAN CAN CARRY OUT THE ELECTRICAL INSTALLATION OF
THIS FILTER

WARNING

High voltage is used in the operation of this filter. Use Extreme caution to avoid contact with high
voltage when operating, installing or repairing this filter.

INJURY OR DEATH MAY RESULT IF SAFETY PRECAUTIONS ARE NOT OBSERVED.

After removing power, allow at least five minutes to elapse and verify that the capacitors have
discharged to a safe level before contacting internal components. Connect a DC voltmeter across
the capacitor terminals. Start with the meter on the highest scale and progressively switch to a
lower scale as the indicated voltage falls below the maximum value of the scale used.

WARNING

The opening of the branch circuit protective device may be an indication that a fault current has
been interrupted. To reduce the risk of fire or electrical shock, current-carrying parts and other
components of the filter should be examined and replaced if damaged.

WARNING

An upstream disconnect/protection device must be used as required by the National Electrical Code
(NEC) or governing authority.
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IMPORTANT SAFETY INFORMATION, CONT.

WARNING

Even if the upstream disconnect/protection device is open, the drive down stream of the filter may
feed back high voltage to the filter. The drive safety instructions must be followed.

INJURY OR DEATH MAY RESULT IF SAFETY PRECAUTIONS ARE NOT OBSERVED

WARNING

The filter must be grounded with a grounding conductor connected to all grounding terminals.

WARNING

Only spare parts obtained from MTE Corporation or an authorized MTE distributor can be used.

WARNING

Loose or improperly secured connections may damage or degrade filter performance.
Visually inspect and secure all electrical connections before power is applied to the filter.
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Introduction

This manual was specifically developed to
assist in the installation and interconnection
operation of the MTE Corporation Matrix AP
Harmonic Filter.

This manual is intended for use by personnel
experienced in the operation and
maintenance of electronic drives. Because of
the high voltages required by the filter and
drive and the potential dangers presented by
rotating machinery, it is essential that all
personnel involved in the operation and
maintenance of this filter know and practice
the necessary safety precautions for this type
of equipment. Personnel should read and
understand the instructions contained in this
manual before installing, operating or
servicing the filter and the drive to which the
filter is connected.

Upon Receipt of this Filter:

The MTE AP Harmonic Matrix Filter has been
subjected to demanding factory tests before
shipment. Carefully inspect the shipping
container for damage that may have occurred
in transit. Then unpack the filter and carefully
inspect for any signs of damage. Save the
shipping container for future transport of the
filter.

In the event of damage, please contact and
file a claim with the freight carrier involved
immediately.

If the equipment is not going to be put into
service upon receipt, cover and store the filter
in a clean, dry location. After storage, ensure
that the equipment is dry and that no
condensation or dirt has accumulated on the
internal components of the filter before
applying power.

Repair/Exchange Procedure

MTE Corporation requires a Return Material
Authorization Number before it can accept
any filters that qualify for return or repair. If
problems or questions arise during
installation, setup, or operation of the filter,
please contact MTE for assistance at:

Phone: 262-253-8200

FAX: 262-253-8222
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Specifications:

Service Conditions

Load: 6-pulse variable torque rectifier only

Input voltage(s): 480V Version (PN#’s MAPxxxxxD) - 480 VAC +/- 10%, 60 + 0.75 Hz, 3 phase
400V Version (PN#’s MAPxxxxxC) - 400 VAC +/- 10%. 50 + 0.75 Hz. 3 phase

Input voltage line unbalance: 1% maximum to ensure performance guarantee.

Service Factor: 1.00

Overload: 150 % for 1 minute duration with 10% output voltage reduction of nominal of voltage.

Ambient Temperature (Operating) Refer to figure 4A for temperature de-rating.

Enclosed Filters: 320A and above: -40 to +45 degrees C
Below 320A: -40 to +40 degrees C

Open Panel Filters: -40 to +50 degrees C
Storage Temperature: -40 to +90 degrees C

Altitude: 0 to 3300 Feet above sea level.

Relative Humidity: 0 to 95% non-condensing

Over Voltage: Category ll

Agency Approvals

UL and cUL listed to UL508 Type MX and CSA-C22.2 No 14-95
File E180243 (3 – 1000 HP, 120VAC through 600 VAC 50, 50/60, 60 Hz Three Phase
CE Marked, 400VAC 50 Hz

Notes (SCCR):

The Short Circuit Current Rating (SCCR) is not required under Exception No.1 of UL508A SB4.2.1 effective 4/25/06. This
exception also applies to all the Contactor Options (002, 009, 012, and similar), where the Contactors are separated from
the Main Power path by exempt components (such as Reactors) of sufficient Impedance, which is assured in case of the
Reactors that are integral components of our Filter.

Performance

Total Harmonic Current Distortion:

8% MAX at 30% load, 5% MAX at FULL LOAD
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Enclosures

MTE enclosures are designed to provide a degree of protection for electrical components and prevent
incidental personnel contact with the enclosed equipment. Depending on the enclosure selected, these
enclosures meet the requirements of NEMA 1, 2 or 3R.

An approximate cross reference guide between NEMA, UL, CSA and IEC enclosure follows.

Type 1 NEMA / IEC IP20 enclosure:
Are designed for indoor use and will provide protection against contact with the enclosed
equipment.

Type 2 NEMA / IEC IP20 enclosure:
Are designed for indoor use and will provide protection against contact with the enclosed
equipment and provide a degree of protection against limited amounts of falling water and dirt.

Type 3R NEMA / IEC IP21 enclosure:
Are designed for outdoor use primarily to provide protection against contact with the enclosed equipment
and provide a degree of protection against falling rail sleet and external ice formation.

Warranty

Three years from the date of shipment.
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Over Temperature Switch Ratings

Table 1

NC Switch opens at 180 Deg. +/- 5 deg C
Current Amps Voltage Contact Load

6 120 AC Resistive Loads
3 120 AC Inductive Loads
3 240 AC Resistive Loads

2.5 240 AC Inductive Loads
8 12 VDC Resistive Loads
4 24 VDC Resistive Loads
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INSTALLATION INSTRUCTIONS

Matrix Filters are supplied in the following
mechanical configurations:

Open Panel Mount

Floor mounted general purpose NEMA 2,
& 3R cabinets

Select a well-ventilated, dust-free area away
from direct sunlight, rain or moisture. Do not
install in or near a corrosive environment.
Avoid locations where the filter would be
subjected to excessive vibrations.

Panel mounted filters are designed for
mounting in the vertical plane within the
customer’s enclosure. Panel mount units
consist of a Harmonic Mitigating Reactor
(HMR) and one or more capacitor panel
modules referred to as cap-panels on
drawings and diagrams.

Mount the Harmonic Mitigating Reactor and
capacitor module(s) in a location where the
ambient temperature does not exceed 50
degrees C. For sufficient ventilation, a
general guideline is to allow a side
clearance of four (4) inches and a vertical
clearance of six (6) inches for proper heat
dissipation and access. Minimum
clearances depend heavily on airflow within
the enclosure.

WARNING

Do not install capacitor
assembly above/near the

Harmonic Mitigating Reactor.
Premature or catastrophic

failure may occur.

The capacitor panel must be located in the
lowest temperature regions of the enclosure
– generally toward the bottom and away
from high temperature components.

Figure’s 10 – 22 contain outline drawings for
the various ratings and show mounting
orientation with bolt patterns.

Include the power dissipation of the filter
along with all the other components located
in the enclosure to determine the internal
temperature rise and cooling requirements
of the enclosure.

General purpose NEMA 2, and NEMA 3R
enclosed filters are designed for floor
mounting in the vertical plane in an
environment suitable for the enclosure type.
Do not install in or near a corrosive
environment. Avoid locations where the filter
would be subjected to excessive vibrations.
Allow a minimum side and back clearance
of eight (8) inches and front clearance of
thirty-six (36) inches for proper heat
dissipation and access.

Refer to Article 430 Table 430.91 of the
National Electrical code for the selection of
the appropriate enclosure Type Number for
your application.
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MATRIX AP 400 VOLTS, 50Hz

Ratings

Watts loss

Table 10

Maximum
Output Amps

RMS

Efficiency
(Typical)

(%)

400V
Power Dissipation @

Rated Current
(Typical)
(Watts)

6 97.5% 114
8 97.6% 149

11 97.9% 180
14 98.1% 206
21 98.6% 235
27 98.7% 266
34 98.8% 298
44 98.9% 356
52 99.0% 388
66 99.1% 459
83 99.1% 565
103 99.2% 660
128 99.0% 973
165 99.2% 1,030
208 99.2% 1,263
240 99.2% 1,423
320 99.4% 1,450
403 99.4% 1,816
482 99.5% 2,008
636 99.5% 2,359
786 99.6% 2,604
850 99.6% 2,974
1000 99.5% 3,954
1200 99.6% 4,136
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MATRIX AP 400 VOLTS, 50Hz

Regulation table

Table 11

FILTER VOLTAGE REGULATION 400 VAC

MAXIMUM OUTPUT VOLTAGE AT
NO LOAD

RMS
PEAK

418
591

MINIMUM OUTPUT VOLTAGE AT
FULL LOAD

RMS
PEAK

384
543

*MAXIMUM PCC VOLTAGE WITH
6% SOURCE IMPEDANCE

RMS
PEAK

408
577

Note: PCC is the point of common coupling with the power distribution system

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 134 of 986



Matrix AP User Installation Manual 400 VAC and 480VAC

10 Form: MAP-UIM-E April 2013 REV. 014

MATRIX AP 400 VOLTS, 50Hz

Capacitor Currents

Table 12

Filter Current Rating Amps
RMS

Capacitor Current

400V
(Typical)

Amps RMS

6 2.145
8 3.52

11 4.84
14 5.39
21 7.48
27 10.23
34 13.145
44 15.983
52 19.25
66 24.904
83 31.196
103 38.071
128 43.978
165 55.033
208 72.666
240 80.63
320 104.709
403 138.82
482 157.553
636 218.581
786 271.865
850 299.255

1000 341.11
1200 420

Note: Ratings are based on IEC AC-3 specifications.
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MATRIX AP 400 VOLTS, 50Hz

Open Style Size and Weights

Table 13

Amps
rating

Catalog Part
Number

Total
Weight

Lbs.
HMR Size Inches

HMR
Ref.

Figure

Cap-Panel
P.N.

Capacitor / Capacitor
assemblies size Inches

Cap Ref.
Figure

6 MAPP0006C 16 8.7”H X 8”W X 5.5”D Figure 10 CAP-350TP 7.5”H X 2.9”D Figure 15

8 MAPP0008C 17 8.7”H X 8”W X 5.5”D Figure 10 CAP-351TP 7.5”H X 2.9”D Figure 15

11 MAPP0011C 26 9.9”H X 9”W X 4.8”D Figure 10 CAP-352TP 7.5”H X 2.9”D Figure 15

14 MAPP0014C 30 9.8”H X 9”W X 5.25”D Figure 10 CAP-353TP 7.5”H X 3.9”D Figure 15

21 MAPP0021C 47 11.7”H X 10.5”W X 6.6”D Figure 10 CAP-342TP 7.5”H X 3.9”D Figure 15

27 MAPP0027C 52 11.7”H X 10.5”W X 7”D Figure 10 CAP-354TP 7.5”H X 4.6”D Figure 15

34 MAPP0034C 62 11.7”H X 10.5”W X 7.6”D Figure 10 CAP-355TP 9.1”H X 4.6”D Figure 15

44 MAPP0044C 74 11.7”H X 10.5”W X 8”D Figure 10 CAP-356TP 9.1”H X 4.6”D Figure 15

52 MAPP0052C 94 14”H X 12”W X 9”D Figure 11 CAP-357TP 10.6”H X 4.6”D Figure 15

66 MAPP0066C 107 14”H X 12”W X 9”D Figure 11 CAP-358TP 10.6”H X 4.6”D Figure 15

83 MAPP0083C 135 14”H X 12”W X 10.9”D Figure 11 CAP-359TP 10.6”H X 4.6”D Figure 15

103 MAPP0103C 145 14”H X 12”W X 10.82”D Figure 11 CAP-360TP 10.6”H X 4.6”D Figure 15

128 MAPP0128C 165 20”H X 15.25”W X 10.7”D Figure 12 594 6.9”H X 16.3”W X 7.6”D Figure 16

165 MAPP0165C 223 20”H X15.25”W X 11.75”D Figure 12 544 7.9”H X 16.3”W X 7.6”D Figure 16

208 MAPP0208C 237 20”H X 15.25”W X 11.85”D Figure 12 543 8.9”H X 16.3”W X7.6”D Figure 16

240 MAPP0240C 327 20”H X 15.25”W X 12.75”D Figure 12 595 7.9”H X 16.3”W X 7.6”D Figure 16

320 MAPP0320C 390 20”H X 15.25”W X 14.8”D Figure 12 596 10.7” X 16.3”W X 7.6”D Figure 16

403 MAPP0403C 433 23.25”H X 15.25”W X13.86”D Figure 13 597 11.5H” X 16.3” X 7.6”D Figure 16

482 MAPP0482C 483 23.25”H X 15.25”W X14.77”D Figure 13
595 7.9”H X 16.3”W X 7.6”D Figure 16

595 7.9”H X 16.3”W X 7.6”D Figure 16

636 MAPP0636C 736 26”H X 24”W X 16.5”D Figure 14
596 10.7” X 16.3”W X 7.6”D Figure 16

596 10.7” X 16.3”W X 7.6”D Figure 16

786 MAPP0786C 911 26”H X 24”W X 17.8”D Figure 14
597 11.5H” X 16.3” X 7.6”D Figure 16

597 11.5H” X 16.3” X 7.6”D Figure 16

850 MAPP0850C 983 26”H X 24”W X 20.3”D Figure 14

596 10.7” X 16.3”W X 7.6”D Figure 16

596 10.7” X 16.3”W X 7.6”D Figure 16

595 7.9”H X 16.3”W X 7.6”D Figure 16

1000 MAPP1000C 1137 26”H X 24”W X 21.7”D Figure 14

598 10.7H” X 16.3” X 7.6”D Figure 16

598 10.7H” X 16.3” X 7.6”D Figure 16

598 10.7H” X 16.3” X 7.6”D Figure 16

1200 MAPP1200C 1297 26”H X 24”W X 22.2”D Figure 14

597 11.5H” X 16.3” X 7.6”D Figure 16

597 11.5H” X 16.3” X 7.6”D Figure 16

597 11.5H” X 16.3” X 7.6”D Figure 16
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MATRIX AP 400 VOLTS, 50Hz

MOUNTING PATTERNS

AP HMR Bolt Hole Mounting Patterns

Table 14

Part Number Lbs. Overall Size
Rear Mount
Centerline

Base Mount
Centerline

Mounting
Holes

Figure

MAPP0006C 16 8.7”H X 8”W X 5.5”D 7”A X 7.2”B 2.8”C X 7.2”E .28” DIA Figure 10

MAPP0008C 17 8.7”H X 8”W X 5.5”D 7”A X 7.2”B 2.8”C X 7.2”E .28” DIA Figure 10

MAPP0011C 26 9.9”H X 9”W X 4.8”D 8.2”A X 8.2”B 2.75”C X 8.2”E .28” DIA Figure 10

MAPP0014C 30 9.8”H X 9”W X 5.25”D 8.15”A X 8.2”B 3.25”C X 8.2”E .28” DIA Figure 10

MAPP0021C 47 11.7”H X 10.5”W X 6.6”D 9.8”A X 9.7”B 3.5”C X 9.7”E .28” DIA Figure 10

MAPP0027C 52 11.7”H X 10.5”W X 7”D 9.9”A X 9.7”B 4”C X 9.7”E .28” DIA Figure 10

MAPP0034C 62 11.7”H X 10.5”W X 7.6”D 9.8”A X 9.7”B 4.5”C X 9.7”E .28” DIA Figure 10

MAPP0044C 74 11.7”H X 10.5”W X 8”D 9.8”A X 9.7”B 5”C X 9.7”E .28” DIA Figure 10

MAPP0052C 94 14”H X 12”W X 9”D 12”A X 11”B 5.4”C X 11”E .340” DIA Figure 11

MAPP0066C 107 14”H X 12”W X 9”D 12”A X 11”B 5.9”C X 11”E .340” DIA Figure 11

MAPP0083C 133 14”H X 12”W X 10.9”D 11.96''A x 11''B 6.5”C X 11”E .340” DIA Figure 11

MAPP0103C 144 14”H X 12”W X 10.8”D 12.05'A x 11''B 6.5”C X 11”E .340” DIA Figure 11

MAPP0128C 149 20”H X 15.25”W X 10.7”D 17.37”A X 14”B 6”C X 14”E .413” DIA Figure 12

MAPP0165C 257 20”H X15.25”W X 11.75”D 17.32”A X 14”B 7”C X 14”E .413” DIA Figure 12

MAPP0208C 270 20”H X 15.25”W X 11.85”D 17.47”A X 14”B 7”C X 14”E .413” DIA Figure 12

MAPP0240C 310 20”H X 15.25”W X 12.75”D 17.51”A X 14”B 8”C X 14”E .413” DIA Figure 12

MAPP0320C 397 20”H X 15.25”W X 14.8”D 17.55”A X 14”B 10”C x 14”E .413” DIA Figure 12

MAPP0403C 433 23.25”H X 15.25”W X13.86”D 20.64”A X 14”B 9.2”C x 14”E .413” DIA Figure 13

MAPP0482C 483 23.3”H X 15.25”W X14.77”D 20.60”A X 14”B 10.06”C X 14”E .413” DIA Figure 13

MAPP0636C 793 26”H X 24”W X 16.5”D N/A 9.15”C X 22”E 1” DIA Figure 9

MAPP0786C 970 26”H X 24”W X 17.8”D N/A 10.65”C X 22”E 1” DIA Figure 14

MAPP0850C 1070 26”H X 24”W X 20.03”D N/A 10.65”C X 22”E 1” DIA Figure 14

MAPP1000C 1213 26”H X 24”W X 21.7”D N/A 12.15”C X 22”E 1” DIA Figure 14

MAPP1200C 1365 26”H X 24”W X 22.2”D N/A 13.65”C X 22”E 1” DIA Figure 14

Use the above table and referenced figures to establish suitable reactor mounting.
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MATRIX AP 400 VOLTS, 50Hz

Capacitor and Cap-panel Bolt Hole Mounting Patterns

Table 15

Part
Number

CAP
P.N.

Weight
Lbs.

Overall Size
Rear Mount
Centerline

Mounting
Holes

Figure

MAPP0006C CAP-350TP 1.8 7.5”H X 2.9”D N/A M12 STUD Figure 15

MAPP0008C CAP-351TP 2.2 7.5”H X 2.9”D N/A M12 STUD Figure 15

MAPP0011C CAP-352TP 2.3 7.5”H X 2.9”D N/A M12 STUD Figure 15

MAPP0014C CAP-353TP 2.64 7.5”H X 3.9”D N/A M12 STUD Figure 15

MAPP0021C CAP-342TP 3.2 7.5”H X 3.9”D N/A M12 STUD Figure 15

MAPP0027C CAP-354TP 4.0 7.5”H X 4.6”D N/A M12 STUD Figure 15

MAPP0034C CAP-355TP 4.1 9.1”H X 4.6”D N/A M12 STUD Figure 15

MAPP0044C CAP-356TP 5.0 9.1”H X 4.6”D N/A M12 STUD Figure 15

MAPP0052C CAP-357TP 6.0 10.6”H X 4.6”D N/A M12 STUD Figure 15

MAPP0066C CAP-358TP 6.0 10.6”H X 4.6”D N/A M12 STUD Figure 15

MAPP0083C CAP-359TP 6.45 10.6”H X 4.6”D N/A M12 STUD Figure 15

MAPP0103C CAP-360TP 6.45 10.6”H X 4.6”D N/A M12 STUD Figure 15

MAPP0128C 594 16 6.9”H X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

MAPP0165C 544 18 7.9”H X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

MAPP0208C 543 20 8.9”H X 16.3”W X7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

MAPP0240C 595 18 7.9”H X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

MAPP0320C 596 23 10.7” X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

MAPP0403C 597 23 11.5” X 16.3” X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

MAPP0482C
595 18 7.9”H X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

595 18 7.9”H X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

MAPP0636C
596 23 10.7” X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

596 23 10.7” X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

MAPP0786C
597 23 11.5” X 16.3” X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

597 23 11.5” X 16.3” X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

MAPP0850C
596 23 10.7” X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

596 23 10.7” X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

595 18 7.9”H X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

MAPP1000C
598 23 10.7” X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

598 23 10.7” X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

598 23 10.7” X 16.3” X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

MAPP1200C
597 23 11.5” X 16.3” X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

597 23 11.5” X 16.3” X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

597 23 11.5” X 16.3” X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

Note: Units above 403 amps require multiple parallel cap panels.
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MATRIX AP 480 VOLTS, 60Hz

Ratings

Watts loss

Table 20

Maximum
Output Amps

RMS

Efficiency
(Typical)

(%)

480V
Power Dissipation @

Rated Current
(Typical)
(Watts)

6 97.5% 122
8 97.6% 158

11 97.9% 192
14 98.1% 220
21 98.6% 251
27 98.7% 283
34 98.8% 318
44 98.9% 379
52 99.0% 413
66 99.1% 488
83 99.1% 600
103 99.2% 702
128 99.0% 1,035
165 99.2% 1,096
208 99.2% 1,343
240 99.2% 1,514
320 99.4% 1,543
403 99.4% 1,932
482 99.5% 2,137
636 99.5% 2,509
786 99.6% 2,771
850 99.6% 3,163
1000 99.5% 4,206
1200 99.6% 4,400
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MATRIX AP 480 VOLTS, 60Hz

Regulation table

Table 21

FILTER VOLTAGE REGULATION 480 VAC

MAXIMUM OUTPUT VOLTAGE AT
NO LOAD

RMS
PEAK

502
710

MINIMUM OUTPUT VOLTAGE AT
FULL LOAD

RMS
PEAK

460
600

*MAXIMUM PCC VOLTAGE WITH
6% SOURCE IMPEDANCE

RMS
PEAK

490
693

Note: PCC is the point of common coupling with the power distribution system

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 140 of 986



Matrix AP User Installation Manual 400 VAC and 480 VAC

16 Form: MAP-UIM-E April 2013 REV. 014

MATRIX AP 480 VOLTS, 60Hz

Capacitor Currents

Table 22

Filter Current Rating Amps RMS

Capacitor Current

480V
(Typical)

Amps RMS

6 1.98
8 2.64

11 3.7
14 4.62
21 6.93
27 9.24
34 11.8
44 14.52
52 17.16
66 22.16
83 29.2
103 34.7
128 39.8
165 53.2
208 64.8
240 72.7
320 94.5
403 132.3
482 141.8
636 195.6
786 245.0
850 265.9

1000 308.6
1200 355.2

Note: Ratings are based on IEC AC-3 specifications.
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MATRIX AP 480 VOLTS, 60Hz

Open Style Size and Weights

Table 23

Amps
rating

Catalog Part
Number

Total
Weight

Lbs.
HMR Size Inches

HMR
Ref.

Figure

Cap-Panel
P.N.

Capacitor / Capacitor
assemblies size Inches

Cap Ref.
Figure

6 MAPP0006D 16 8.7”H X 8”W X 5.5”D Figure 10 CAP-338TP 7.5”H X 2.9”D Figure 15

8 MAPP0008D 17 8.7”H X 8”W X 5.5”D Figure 10 CAP-339TP 7.5”H X 2.9”D Figure 15

11 MAPP0011D 26 9.9”H X 9”W X 4.8”D Figure 10 CAP-349TP 7.5”H X 2.9”D Figure 15

14 MAPP0014D 30 9.8”H X 9”W X 5.25”D Figure 10 CAP-340TP 7.5”H X 2.9”D Figure 15

21 MAPP0021D 47 11.7”H X 10.5”W X 6.6”D Figure 10 CAP-341TP 7.5”H X 3.9”D Figure 15

27 MAPP0027D 52 11.7”H X 10.5”W X 7”D Figure 10 CAP-342TP 7.5”H X 3.9”D Figure 15

34 MAPP0034D 62 11.7”H X 10.5”W X 7.6”D Figure 10 CAP-343TP 7.5”H X 3.9”D Figure 15

44 MAPP0044D 74 11.7”H X 10.5”W X 8”D Figure 10 CAP-344TP 7.5”H X 4.6”D Figure 15

52 MAPP0052D 94 14”H X 12”W X 9”D Figure 11 CAP-345TP 9.2”H X 4.6”D Figure 15

66 MAPP0066D 107 14”H X 12”W X 9”D Figure 11 CAP-346TP 9.2”H X 4.6”D Figure 15

83 MAPP0083D 135 14”H X 12”W X 10.9”D Figure 11 CAP-347TP 10.6”H X 4.6”D Figure 15

103 MAPP0103D 145 14”H X 12”W X 10.82”D Figure 11 CAP-348TP 10.6”H X 4.6”D Figure 15

128 MAPP0128D 165 20”H X 15.25”W X 10.7”D Figure 12 555 6.9”H X 16.3”W X 7.6”D Figure 16

165 MAPP0165D 223 20”H X15.25”W X 11.75”D Figure 12 557 6.9”H X 16.3”W X 7.6”D Figure 16

208 MAPP0208D 237 20”H X 15.25”W X 11.85”D Figure 12 545 7.9”H X 16.3”W X7.6”D Figure 16

240 MAPP0240D 327 20”H X 15.25”W X 12.75”D Figure 12 544 7.9”H X 16.3”W X 7.6”D Figure 16

320 MAPP0320D 390 20”H X 15.25”W X 14.8”D Figure 12 543 8.9” X 16.3”W X 7.6”D Figure 16

403 MAPP0403D 433 23.25”H X 15.25”W X13.86”D Figure 13 562 10.7” X 16.3” X 7.6”D Figure 16

482 MAPP0482D 483 23.25”H X 15.25”W X14.77”D Figure 13
544 7.9”H X 16.3”W X 7.6”D Figure 16

544 7.9”H X 16.3”W X 7.6”D Figure 16

636 MAPP0636D 736 26”H X 24”W X 16.5”D Figure 14
543 8.9” X 16.3”W X 7.6”D Figure 16

543 8.9” X 16.3”W X 7.6”D Figure 16

786 MAPP0786D 911 26”H X 24”W X 17.8”D Figure 14
562 10.7” X 16.3” X 7.6”D Figure 16

562 10.7” X 16.3” X 7.6”D Figure 16

850 MAPP0850D 983 26”H X 24”W X 20.3”D Figure 14

543 8.9” X 16.3”W X 7.6”D Figure 16

543 8.9” X 16.3”W X 7.6”D Figure 16

544 7.9”H X 16.3”W X 7.6”D Figure 16

1000 MAPP1000D 1137 26”H X 24”W X 21.7”D Figure 14

543 8.9” X 16.3”W X 7.6”D Figure 16

543 8.9” X 16.3”W X 7.6”D Figure 16

561 10.7” X 16.3” X 7.6”D Figure 16

1200 MAPP1200D 1297 26”H X 24”W X 22.2”D Figure 14

562 10.7” X 16.3” X 7.6”D Figure 16

562 10.7” X 16.3” X 7.6”D Figure 16

562 10.7” X 16.3” X 7.6”D Figure 16
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MATRIX AP 480 VOLTS, 60Hz

Enclosed Unit Size and Weights

Table 24

Filter Amps NEMA 2 Enclosure Weight NEMA 3R Enclosure Weight Figure

6 MAPG0006D CAB-12AP2 64 MAPW0006D CAB-12AP3 72 Figure 17
8 MAPG0008D CAB-12AP2 65 MAPW0008D CAB-12AP3 73 Figure 17
11 MAPG0011D CAB-12AP2 74 MAPW0011D CAB-12AP3 82 Figure 17
14 MAPG0014D CAB-12AP2 79 MAPW0014D CAB-12AP3 87 Figure 17
21 MAPG0021D CAB-12AP2 97 MAPW0021D CAB-12AP3 105 Figure 17
27 MAPG0027D CAB-12AP2 101 MAPW0027D CAB-12AP3 109 Figure 17
34 MAPG0034D CAB-12AP2 112 MAPW0034D CAB-12AP3 120 Figure 17
44 MAPG0044D CAB-12AP2 125 MAPW0044D CAB-12AP3 133 Figure 17
52 MAPG0052D CAB-17AP2 172 MAPW0052D CAB-17AP3 179 Figure 18
66 MAPG0066D CAB-17AP2 185 MAPW0066D CAB-17AP3 192 Figure 18
83 MAPG0083D CAB-17AP2 209 MAPW0083D CAB-17AP3 217 Figure 18

103 MAPG0103D CAB-17AP2 313 MAPW0103D CAB-17AP3 321 Figure 18
128 MAPG0128D CAB-26AP2 333 MAPW0128D CAB-26AP3 347 Figure 19
165 MAPG0165D CAB-26AP2 392 MAPW0165D CAB-26AP3 406 Figure 19
208 MAPG0208D CAB-26AP2 405 MAPW0208D CAB-26AP3 419 Figure 19
240 MAPG0240D CAB-26AP2 489 MAPW0240D CAB-26AP3 503 Figure 19
320 MAPG0320D CAB-26APD2 630 MAPW0320D CAB-26APD3 656 Figure 20
403 MAPG0403D CAB-26APD2 673 MAPW0403D CAB-26APD3 700 Figure 20
482 MAPG0482D CAB-42AP2 702 MAPW0482D CAB-42AP3 710 Figure 21
636 MAPG0636D CAB-42AP2 1077 MAPW0636D CAB-42AP3 1084 Figure 21
786 MAPG0786D CAB-42AP2 1252 MAPW0786D CAB-42AP3 1260 Figure 21
850 MAPG0850D CAB48AP2 1386 MAPW0850D CAB-48AP3 1393 Figure 22

1000 MAPG1000D CAB48AP2 1640 MAPW1000D CAB-48AP3 1647 Figure 22
1200 MAPG1200D CAB48AP2 1700 MAPW1200D CAB-48AP3 1707 Figure 22

Note: Weight is shown in pounds
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MATRIX AP 480 VOLTS, 60Hz

MOUNTING PATTERNS

AP HMR Bolt Hole Mounting Patterns

Table 25

Part Number Lbs. Overall Size
Rear Mount
Centerline

Base Mount
Centerline

Mounting
Holes

Figure

MAPP0006D 16 8.7”H X 8”W X 5.5”D 7”A X 7.2”B 2.8”C X 7.2”E .28” DIA Figure 10

MAPP0008D 17 8.7”H X 8”W X 5.5”D 7”A X 7.2”B 2.8”C X 7.2”E .28” DIA Figure 10

MAPP0011D 26 9.9”H X 9”W X 4.8”D 8.2”A X 8.2”B 2.75”C X 8.2”E .28” DIA Figure 10

MAPP0014D 30 9.8”H X 9”W X 5.25”D 8.15”A X 8.2”B 3.25”C X 8.2”E .28” DIA Figure 10

MAPP0021D 47 11.7”H X 10.5”W X 6.6”D 9.8”A X 9.7”B 3.5”C X 9.7”E .28” DIA Figure 10

MAPP0027D 52 11.7”H X 10.5”W X 7”D 9.9”A X 9.7”B 4”C X 9.7”E .28” DIA Figure 10

MAPP0034D 62 11.7”H X 10.5”W X 7.6”D 9.8”A X 9.7”B 4.5”C X 9.7”E .28” DIA Figure 10

MAPP0044D 74 11.7”H X 10.5”W X 8”D 9.8”A X 9.7”B 5”C X 9.7”E .28” DIA Figure 10

MAPP0052D 94 14”H X 12”W X 9”D 12”A X 11”B 5.4”C X 11”E .340” DIA Figure 11

MAPP0066D 107 14”H X 12”W X 9”D 12”A X 11”B 5.9”C X 11”E .340” DIA Figure 11

MAPP0083D 133 15.7”H X 12”W X 10.7”D 11.96''A x 11''B 6.5”C X 11”E .340” DIA Figure 11

MAPP0103D 144 15.7”H X 12”W X 11.1”D 12.05'A x 11''B 6.5”C X 11”E .340” DIA Figure 11

MAPP0128D 149 20”H X 15.25”W X 10.7”D 17.37”A X 14”B 6”C X 14”E .413” DIA Figure 12

MAPP0165D 257 20”H X15.25”W X 11.75”D 17.32”A X 14”B 7”C X 14”E .413” DIA Figure 12

MAPP0208D 270 20”H X 15.25”W X 11.85”D 17.47”A X 14”B 7”C X 14”E .413” DIA Figure 12

MAPP0240D 310 20”H X 15.25”W X 12.75”D 17.51”A X 14”B 8”C X 14”E .413” DIA Figure 12

MAPP0320D 397 20”H X 15.25”W X 14.8”D 17.55”A X 14”B 10”C x 14”E .413” DIA Figure 12

MAPP0403D 433 23.25”H X 15.25”W X13.86”D 20.64”A X 14”B 9.2”C x 14”E .413” DIA Figure 13

MAPP0482D 483 23.3”H X 15.25”W X14.37”D 20.60”A X 14”B 10.06”C X 14”E .413” DIA Figure 13

MAPP0636D 793 26”H X 24”W X 16.5”D N/A 9.15”C X 22”E 1” DIA Figure 14

MAPP0786D 970 26”H X 24”W X 17.8”D N/A 10.65”C X 22”E 1” DIA Figure 14

MAPP0850D 1070 26”H X 24”W X 20.3”D N/A 10.65”C X 22”E 1” DIA Figure 14

MAPP1000D 1213 26”H X 24”W X 21.7”D N/A 12.15”C X 22”E 1” DIA Figure 14

MAPP1200D 1365 26”H X 24”W X 22.2”D N/A 13.65”C X 22”E 1” DIA Figure 14

Use the above table and referenced figures to establish suitable reactor mounting.
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MATRIX AP 480 VOLTS, 60Hz

Capacitor and Cap-panel Bolt Hole Mounting Patterns

Table 26

Part Number CAP P.N.
Weight

Lbs.
Overall Size

Rear Mount
Centerline

Mounting
Holes

Figure

MAPP0006D CAP-338TP 1.8 7.5”H X 2.9”D N/A M12 STUD Figure 15

MAPP0008D CAP-339TP 1.95 7.5”H X 2.9”D N/A M12 STUD Figure 15

MAPP0011D CAP-349TP 2.1 7.5”H X 2.9”D N/A M12 STUD Figure 15

MAPP0014D CAP-340TP 2.3 7.5”H X 2.9”D N/A M12 STUD Figure 15

MAPP0021D CAP-341TP 2.65 7.5”H X 3.9”D N/A M12 STUD Figure 15

MAPP0027D CAP-342TP 3.2 7.5”H X 3.9”D N/A M12 STUD Figure 15

MAPP0034D CAP-343TP 3.7 7.5”H X 3.9”D N/A M12 STUD Figure 15

MAPP0044D CAP-344TP 4.0 7.5”H X 4.6”D N/A M12 STUD Figure 15

MAPP0052D CAP-345TP 4.1 9.2”H X 4.6”D N/A M12 STUD Figure 15

MAPP0066D CAP-346TP 5.0 9.2”H X 4.6”D N/A M12 STUD Figure 15

MAPP0083D CAP-347TP 6.0 10.6”H X 4.6”D N/A M12 STUD Figure 15

MAPP0103D CAP-348TP 6.45 10.6”H X 4.6”D N/A M12 STUD Figure 15

MAPP0128D 555 16 6.9”H X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

MAPP0165D 557 16 6.9”H X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

MAPP0208D 545 18 7.9”H X 16.3”W X7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

MAPP0240D 544 18 7.9”H X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

MAPP0320D 543 20 8.9” X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

MAPP0403D 562 23 10.7” X 16.3” X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

MAPP0482D
544 18 7.9”H X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

544 18 7.9”H X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

MAPP0636D
543 20 8.9” X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

543 20 8.9” X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

MAPP0786D
562 23 10.7” X 16.3” X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

562 23 10.7” X 16.3” X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

MAPP0850D
543 20 8.9” X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

543 20 8.9” X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

544 18 7.9”H X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

MAPP1000D
543 20 8.9” X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

543 20 8.9” X 16.3”W X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

561 23 10.7” X 16.3” X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

MAPP1200D
562 23 10.7” X 16.3” X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

562 23 10.7” X 16.3” X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

562 23 10.7” X 16.3” X 7.6”D 3.77”A x 15.81”B .280” DIA Figure 16

Note: Units above 403 amps require multiple parallel cap panels.
Use the above table and referenced figures to establish suitable Cap-panel mounting.
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AP HMR MOUNTING & TERMINAL LOCATIONS

AP HMR 6 - 44 Amp

Figure 10 6 – 44 AMP
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AP HMR MOUNTING & TERMINAL LOCATIONS

AP HMR 52 - 103 Amp

Figure 11 52 – 103 AMP
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AP HMR MOUNTING & TERMINAL LOCATIONS

AP HMR 128 - 320 Amp

Fig

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554
Customer Connections to
HMR:

Output: U2-V2-W2
23 Form: MAP-UIM-E April 2013 REV. 014

ure 12 128 – 320 AMP

Input: U1-V1-W1

Active: 17/11/2015 Page 148 of 986



Matrix AP User Installation Manual 400 VAC and 480 VAC

AP HMR MOUNTING & TERMINAL LOCATIONS

AP HMR 403 - 482 Amp

Figure

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Ac
Customer Connections to
HMR:

Output: U2-V2-W2
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13 403 – 482 AMP

Input: U1-V1-W1
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AP HMR MOUNTING & TERMINAL LOCATIONS

AP HMR 636 - 1200 Amp

Figure 14
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Q-Pulse Id: TMS1554 Active: 
Customer Connections to
HMR:

Output: U2-V2-W2
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636 – 1200 AMP

Input: U1-V1-W1
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CAP-ASSEMBLY MOUNTING & TERMINAL LOCATIONS

Figure 15 1 - Three Phase Capacitor

Note: Height of capacitor will vary depending on the size of the filter.
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CAP-ASSEMBLY MOUNTING & TERMINAL LOCATIONS

Figure 16 3 – High Current Capacitor Panel

Note: Height of capacitors will vary depending on the size of the filter.
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ENCLOSED UNIT INTERNAL DETAILS

CAB-12AP 6-44 AMPS

Figure 17 6-44 AMP
Refer to the MTE website, www.mtecorp.com, for Detailed Specifications.

Capacitor placement shown for illustrative purposes only.
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ENCLOSED UNIT INTERNAL DETAILS

CAB-17AP 52-103 AMPS

Figure 18 83-103 AMP
Refer to the MTE website, www.mtecorp.com, for Detailed Specifications.

Capacitor placement shown for illustrative purposes only.
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ENCLOSED UNIT INTERNAL DETAILS

CAB-26AP 128-240 AMPS

Figure 19 128-240 AMP
Refer to the MTE website, www.mtecorp.com, for Detailed Specifications.
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ENCLOSED UNIT INTERNAL DETAILS

CAB-26APD 320-403 AMPS

Figure 20 320-403 AMP
Refer to the MTE website, www.mtecorp.com, for Detailed Specifications.
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ENCLOSED UNIT INTERNAL DETAILS

CAB-42AP 482-786 AMPS

Figure 21 482-786 AMP
Refer to the MTE website, www.mtecorp.com, for Detailed Specifications.
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ENCLOSED UNIT INTERNAL DETAILS

CAB-48AP 850-1200 AMPS

Figure 22 850 - 1200 AMP

Refer to the MTE website, www.mtecorp.com, for Detailed Specifications.
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Power Wiring Connection

WARNING
Input and output power wiring to the filter
should be performed by authorized personnel
in accordance with the NEC and all local
electrical codes and regulations.
Cable lugs and mounting hardware are
provided by the customer.

Verify that the power source to which the filter
is to be connected is in agreement with the
nameplate data on the filter. A fused
disconnect switch or circuit breaker should be
installed between the filter and its source of
power in accordance with the requirements of
the NEC and all local electrical codes and
regulations. Refer to the drive user manual for
selection of the correct fuse rating and class.

The filter is suitable for use on a circuit
capable of delivering not more than 100K
RMS symmetrical amperes at 480 volts
maximum when protected by type J, T or RK1
class fuses or a circuit breaker having an
interrupting rating not less than 100K RMS
symmetrical amperes, 480 volts maximum.

For panel mounted filter applications,
interconnection between the filter, its power
source, the cap-panels, and the drive is
shown in Figure 24. Table 30 lists the wire
range and terminal torque requirements as a
function of filter current ratings. Use table 30
for selecting conductors that interconnect the
HMR and capacitor assemblies. Filters that
use multiple cap-panels share total cap
current shown on tables 12 and 22.

Refer to the drive user manual for instructions
on interconnecting the drive and motor and
the correct start-up procedures for the drive.

The filter is designed for use with copper
conductors with a minimum temperature
rating of 75 degrees C.

For filters supplied in general purpose NEMA
2 & 3R cabinets, interconnection between the
filter, its power source, and the drive is shown
in Figure 25. Refer to Figures 10 to 14 for the
location of input, output, ground, and over
temperature switch terminals. Table 30 lists
the wire range and terminal torque
requirements as a function of filter current
ratings. Refer to the drive user manual for
instructions on interconnecting the drive and
motor and the correct start-up procedures for
the drive.

Wiring checks

Using Figure 26, visually check the wired
components to confirm, verify, and correct
wiring. Then, with a multi meter check phase
to phase isolation using the 100 K ohm range.
The multi meter will read the parallel
equivalent of the bleeder resistors after the
capacitors initially charge. All phase to phase
resistance values should be the same.

WARNING

Any extremely low or high resistance
readings indicate a mis-wire and may

result in damage to filter components if
not corrected.

Check for the following faults:

Capacitor shorted
Capacitor bus not connected
Capacitor bus to chassis short
Paralleling wiring errors
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Power Wiring Connection, Cont.

Grounding and Ground Fault Protection

The filter must always be grounded with a
grounding conductor connected to all
ground terminals.

Due to high leakage currents associated
with variable frequency drives, ground fault
protective devices do not necessarily
operate correctly when placed ahead of a
Matrix Filter feeding a drive. When using
this type of device, its function should be
tested in the actual installation.

Mounting Location of Live Parts in NEMA
3R Enclosures - Filters 128A and Larger

WARNING

No live parts shall be mounted below 8
inches from the bottom of the enclosure

To ensure proper cooling, NEMA 3R
enclosures for Matrix AP filters 128 amp
and larger do not contain splash guards in
the bottom of the enclosure.

Over Temperature Switch

The temperature switch is provided to
annunciate adverse filter heating. Damage
to the filter or drive may be avoided by
interlocking this switch to shut down the
drive or illuminate a service light; see
figures 24 and 25 for connection diagrams.
Read the vendor drive manual for details in
using interlock inputs.

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 160 of 986



Matrix AP User Installation Manual 400 VAC and 480 VAC

36 Form: MAP-UIM-E April 2013 REV. 014

Input and Output Terminal Specifications

Table 30

Filter
Rating
(Amps)

AP HMR Terminals
Cap-panel Terminals

U4-V4-W4

Input /Output Power
U1-V1-W1 / U2-V2-W2

U4-V4-W4
interconnect

cappanel
400V

Capacitor/
CAPPANEL
Part Number

480V
Capacitor/

CAPPANEL
Part Number

Minimum
Interconnect
Wire Gauge

(AWG)

Terminal
Torque
(in-lbs.)

Wire Range
(AWG)

Terminal
Torque
(in-lbs.)

Terminal
Torque
(in-lbs.)

6 14 – 6 16 16 CAP-350TP CAP-338TP 14 23
8 14 – 6 16 16 CAP-351TP CAP-339TP 14 23
11 14 – 6 16 16 CAP-352TP CAP-349TP 14 23
14 14 – 6 16 16 CAP-353TP CAP-340TP 14 23
21 14 – 6 16 16 CAP-342TP CAP-341TP 14 23
27 14 – 6 16 16 CAP-355TP CAP-342TP 14 23
34 14 – 6 16 20 CAP-343TP CAP-343TP 12 23
44 18 – 4 16 20 CAP-356TP CAP-344TP 12 23
52 Flat copper tab N/A 20 CAP-357TP CAP-345TP 10 23
66 Flat copper tab N/A 50 CAP-358TP CAP-346TP 10 23
83 Flat copper tab N/A 16 CAP-359TP CAP-347TP 10 23

103 Flat copper tab N/A 16 CAP-360TP CAP-348TP 8 23
128 Flat copper tab N/A N/A 594 555 8 60
165 Flat copper tab N/A N/A 544 557 6 60
208 Flat copper tab N/A N/A 543 545 4 60
240 Flat copper tab N/A N/A 595 544 4 60
320 Flat copper tab N/A N/A 596 543 2 60
403 Flat copper tab N/A N/A 597 562 1/0 60

482 Flat copper tab N/A
N/A 595 544 4 60
N/A 595 544 4 60

636 Flat copper tab N/A
N/A 596 543 2 60
N/A 596 543 2 60

786 Flat copper tab N/A
N/A 597 562 1/0 60
N/A 597 562 1/0 60

850 Flat copper tab N/A
N/A 596 543 2 60
N/A 596 543 2 60
N/A 595 544 4 60

1000 Flat copper tab N/A
N/A 598 543 2 60
N/A 598 543 2 60
N/A 598 561 2 60

1200 Flat copper tab N/A
N/A 597 562 1/0 60
N/A 597 562 1/0 60
N/A 597 562 1/0 60

Note: Cap-panel interconnect wiring specification according to UL508 75° C Table.
Note: To prevent flexing or bending of the coil windings attached to AP HMR Flat copper terminal
tabs, use two wrenches to tighten customer provided cable mounting hardware.
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Open Panel Unit Interconnection Diagram

Figure 24
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Enclosed Unit Interconnection Diagram

Figure 25
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Matrix AP Basic Schematic Diagram

Figure 26
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Contactor Options

Option -002
Capacitor Contactor

This option provides a contactor to disconnect the filter capacitor bank when the drive is not running. The
contactor is supplied with NO/NC auxiliary contacts. The contactor coil and auxiliary contacts are wired to a
customer terminal block. See page 43 for contactor coil switching characteristics. This option is provided pre-
wired complete for enclosed filters and as loose parts for open panel filters.

The above contactor option diagram is provided to help understand the circuit function and
does not reflect actual circuit wiring.
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Option -009
Capacitor Contactor with adjustable pick up and drop out

This option provides a contactor to disconnect the filter capacitor bank based on the motor load current. Two
current operated switches provide independent adjustment of the pick-up and drop current levels. The
switches are preset at the factory for pick up at 35% and drop out at 20% of the filter output current rating.
The switches are each field adjustable over a 0 – 100% current range. This option is only available for
enclosed filters.

The above contactor option diagram is provided to help understand the circuit function and
does not reflect actual circuit wiring.
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Option -012

Capacitor contactor with control transformer

This option provides a control transformer to power the capacitor contactor. The contractor is provided with
NO/NC auxiliary contacts. For filter ratings 165 amps and above a pilot relay is also provided to limit inrush
current below 0.60 amps. Connections are wired to a customer terminal block. This option is only available for
enclosed filters.

The above contactor option diagram is provided to help understand the circuit function and
does not reflect actual circuit wiring.
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Contactor coil switching currents

Table 40

Options 002

The following table indicates the 120 VAC 50/60 Hz current required to switch and hold the various size
contactors used in Matrix Filter capacitor switching and bypass options. This data is provided to select the
proper switch rating to remotely control the contactor and is consistent for both 400V and 480V units.

Contactor Currents for 120 VAC 60 Hz coils.

Matrix filter current
Rating
AMPS

Capacitor Contactor Option 002
AMPS

INRUSH SEALED

6 0.341 0.054
8 0.341 0.054
11 0.341 0.054
14 0.341 0.054
21 0.341 0.054
27 0.341 0.054
34 0.341 0.054
44 0.341 0.054
52 0.341 0.054
66 0.341 0.054
83 0.341 0.054

103 0.341 0.054
128 0.922 0.064
165 1.70 0.304
208 1.70 0.304
240 2.00 0.42
320 1.41 0.025
403 1.41 0.025
482 2.08 0.036
636 2.08 0.036
786 3.75 0.036
850 3.75 0.036
1000 3.75 0.036
1200 3.75 0.036
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STARTUP

Safety Precautions

Before startup, observe the following
warnings and instructions:

WARNING

Internal components of the filter are at line
potential when the filter is connected to
the utility. This voltage is extremely
dangerous and may cause death or severe
injury if you come in contact with it.

WARNING

After disconnecting the utility power, wait
at least 5 minutes before doing any work
on the filter connections. After removing
power, allow at least five minutes to elapse
and verify that the capacitors have
discharged to a safe level before
contacting internal components. Connect
a DC voltmeter across the capacitor
terminals. Start with the meter on the
highest scale and progressively switch to
a lower scale as the indicated voltage falls
below the maximum value of the scale
used.

Sequence of Operation

1. Read and follow safety precautions.
2. After installation, ensure that:

 All filter ground terminals are
connected to ground.

 Power wiring to the utility, drive and
motor is in accordance with the power
wiring connection diagrams shown in
installation instructions section. Use
the guidelines of table 30 for power
and cap-panel wire gauges.

3. Check that moisture has not condensed
on the filter components. If moisture is
present, do not proceed with startup until
the moisture has been removed.

4. Disconnect the filter output from the drive.
5. Connect the filter to the utility.

WARNING

Use extreme caution to avoid contact with
line voltage when checking for power.
INJURY OR DEATH MAY RESULT IF
SAFETY PRECAUTIONS ARE NOT
OBSERVED.

6. Confirm that line voltage is present at the
input terminals (U, V1, W1) of the filter.

7. Confirm that line voltage is present at the
output terminals (U2, V2, W2) of the filter
and that it is less than or equal to 1.05
times the input voltage.

8. Using a clamp on Amp meter, check input
phase currents to verify they are within a
5% match to each other. Use 70% of the
values from Tables 12 and 22.

9. Remove power and verify that NO
VOLTAGE is present on the filter
terminals.

10. Connect the filter output to the drive.
11. Refer to the drive user manual for the

drive startup procedure. Observe all
safety instructions in the drive user
manual.

WARNING

INJURY OR DEATH MAY RESULT IF THE
DRIVE SAFETY PRECAUTIONS ARE NOT
OBSERVED. DAMAGE TO EQUIPMENT
MAY OCCUR IF THE DRIVE STARTUP
PROCEDURES ARE NOT OBSERVED
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TROUBLESHOOTING

WARNING

When properly installed, this equipment
has been designed to provide maximum
safety for operating personnel. However,
hazardous voltages exist within the
confines of the enclosure. Servicing
should therefore be performed by qualified
personnel only and in accordance with
OSHA Regulations.

To aid in troubleshooting, a schematic
diagram is shown in Figure 26 and a list of
potential problems and solutions are listed on
next page.

WARNING

High voltage is used in the operation of
this filter. Use Extreme caution to avoid
contact with high voltage when operating,
installing or repairing this filter. INJURY
OR DEATH MAY RESULT IF SAFETY
PRECAUTIONS ARE NOT OBSERVED.

After removing power, allow at least five
minutes to elapse and verify that the
capacitors have discharged to a safe level
before contacting internal components.
Connect a DC voltmeter across the
capacitor terminals. Start with the meter
on the highest scale and progressively
switch to a lower scale as the indicated
voltage falls below the maximum value of
the scale used.
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Troubleshooting, Cont.

MTE Matrix AP Harmonic Filter Field Checks

1. Read and understand the voltage appropriate MTE Matrix Filter user manual. These manuals may be

downloaded from the www.mtecorp.com web site. Locate figures and drawings for your particular

filter and identify the terminal locations.

2. Disconnect all power and remove input power wiring from U1, V1, W1 terminals.

3. Remove VFD drive power connections from filter terminals U2, V2, W2 and any contactor or

temperature switch wiring. (For filters using control transformers: remove power fuses on top of

transformer.)

4. Visually inspect filter terminals and wiring lugs for signs of heat and corrosion. Contact factory if any

wires appear to be missing or cut!

5. Inspect the U4, V4, W4 capacitor interconnect terminals and wiring.

6. Visually inspect all capacitors for signs of case deformation, bowing of the top, leaking oil or terminal

damage. Note the CAP- # and date code of any damaged capacitors.

7. Using a multi meter set to read 100K ohms check:

a. Phase to phase U1-V1-W1-U1 (mechanically activate contactor if present) after reactor and

caps charge reading should be about 40K (total equivalent breeder resistance value) and

should be the same for each phase. Open circuit or very low readings indicate a problem.

b. Phase to chassis U1- case, V1-case, W1- case; low readings indicate a ground fault problem.

8. Ensure the “disconnect” is safe then wire the utility power to U1, V1, W1.

9. Apply power and verify that proper output voltage is present on U2, V2, and W2.

10. Using a clamp on amp meter read the filter input current:

a. Readings will be 0.5 of the capacitor current listed in tables 12 and 22 for the listed filter

current in the user manual (mechanically activate the contactor if the filter is equipped with

one). Readings should be the same (+/- 5%) for all phase currents; contact the factory if

currents are out of tolerance!

b. Open contactor readings will show zero current for all phases.

11. Disconnect filter power and wire the VFD to U2, V2, and W2 as well as any control wiring to the filter

contactor or temperature switch. Replace any control transformer fuses. Follow the drive power

startup guidelines in the drive manufactures user manual.
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PROBLEM: Line voltage is not present at the filter output terminals.

Possible cause: Power to the filter is turned off.

Solution: Turn power on.

Possible cause: One or more external line fuses are blown.

Solution: Verify the continuity of line fuses in all phases. Replace as necessary.

PROBLEM: Full Load Harmonic current distortion exceeds 5% on one or more
phases at full load.

Possible cause: The capacitor assembly has not been connected.

Solution: Check interconnection of capacitor assembly with AP HMR (Figure 24 &
26).

Possible cause: A capacitor has failed.

Solution: Inspect the tops of all capacitors for bowing. Replace failed capacitors.

Possible cause:

Solution

Source impedance is less than 1.5%.

Add a minimum 1.5% impedance line reactor to the filter input.

Possible cause:

Solution

Input source voltage harmonic distortion.

Identify equipment causing harmonic voltage distortion and add filters as
required or accept elevated THVD.

Possible cause:

Solution:

Line voltage unbalance exceeds 1%.

Balance input line voltage to 1% or less.
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PROBLEM: Filter output voltage is not within specification

Possible cause: Filter input voltage is not within specification.

Solution: Check the AC input line voltage and verify that it is within tolerance. Refer
to the filter service conditions and performance specifications for
tolerances.

Possible cause: Source impedance is out of tolerance.

Solution: Verify that the source impedance is within tolerance. Refer to the filter
service conditions and performance specifications for tolerances.

Possible cause: One or more Capacitors is damaged.

Solution: Visually check capacitor top for distortion or doming check for shorts or
open caps.

Possible cause: Drive set up parameter do not allow for input filter

Solution: Consult drive manufacturer to update setup to accommodate input filter.

Possible cause: Input voltage subject to extreme transients such as switching between two
voltage sources. Drive faults on over or under voltage.

Solution: Source switching is not recommended without proper phase synchronizing
or allowing reasonable time delay before transfer to new source.
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1 Executive Summary 

To facilitate the replacement of the Aeration Blowers, the Blower Main 415V Switchboard MBSB shall be 
replaced. This new 415V Switchboard additionally incorporates and replaces the existing ESB1 and ASB1 
switchboards. 

Settings for protective devices within the new installation were required, necessitating load flow analysis, fault 
level determination and arc flash hazards to be evaluated for this new equipment. These power system studies 
and their results are incorporated in this report. The revised protection device setting are provided at Appendix 
[C05]. 

The Incomer settings shall be set to provide for the normal operation of two Blowers on each transformer. Three 
Blowers on a single transformer is possible for short durations and may require some load shedding to avoid 
tripping. Short time and instantaneous settings on the incomers have been selected to minimise arc flash 
prospective incident energy on the MBSB main Bus Sections. 

The new MBSB will be of a type tested design and provides internal arc fault containment in accordance with 
AS/NZS 3439.1:2002 Annex ZC and ZD for both Incoming and Outgoing Functional Units. Arc Flash analysis 
has been performed in accordance with IEEE 1584 – 2002 (with recent amendments) from which it was 
determined prospective incident energies of up to 2.6 Cal/cm2 (10.9 J/cm2) are possible under some 
operational scenarios. The PPE recommended in accordance with NFPA 70E for personnel working on or near 
this switchboard is Category 1 and the boundary limit is 1030mm from the switchboard. 
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2 Introduction 

The Gibson Island WWTP is a large waste water treatment plant located off Paringa Rd Murarrie, Brisbane. The 
current capacity of this plant is 233,800 E.P and has an estimated ultimate E.P of 292,991. This plant is 
operated and maintained by Queensland Urban Utilities (QUU). 

2.1 Existing Blowers 

The plant has four existing blowers (Blowers 1, 2, 3 & 4) that provide a large volume of air used in the aeration 
process via diffusers in the oxidation ditches of the treatment plant. Blowers 1, 2 and 3 are 415V 250kW HV 
Turbo blowers type KA10SV that were installed when the plant was commissioned in 1988. Blowers 1, 2 and 3 
each have a maximum capacity of 13,000m3/hr. 

Due to an increased loading on the plant an additional blower (Blower 4) was commissioned in 1995. Blower 4 
is a Donkin 415V 425kW blower with a maximum capacity of 20,000m3/hr. All four blowers are connected to a 
common manifold and are capable of operating in parallel as the air demand of the plant requires. 

The aeration blowers are vital for the operation of the biological process within the treatment plant. Incidents 
have occurred with blower equipment that have jeopardised the plant aeration, resulting in the treatment plant 
being at risk of breaching its discharge licence. The Aeration Blower Replacement Project is therefore tasked 
with changing out the blowers to improve plant reliability and provide for future additional redundancy. 

2.2 Project Implementation 

Four new Invent Aerzen AT300-0.8T (235kW) blowers approved by QUU are to be installed incorporating 
variable speed drives and harmonic filters, with provision for two additional blower packages in the future. As 
the existing peak air requirement can allow for up to 2 blowers to be unavailable (ie two Turbo KA10SV blowers 
or one larger Donkin blower), the replacement of blowers shall be implemented such that only one blower will be 
unavailable at any one time which will allow adequate air supply and redundancy to remain in the system during 
the installation. 

Additionally, the scope of this project includes the simultaneous replacement of the 415V Main Blower 
Switchboard (MBSB), Auxiliary Switchboard (ASB1) and one of the associated Essential Services switchboards 
(ESB1). These electrical services are to be incorporated in the new three sectional MBSB. The blower control 
system will also be upgraded with a new PLC and SCADA control interfaces. The staging and implementation of 
the replacement blowers with the new Blower Main Switchboard has been taken into consideration so that there 
is no negative effect on the ongoing operation of the treatment plant. 

2.3 Power System Analysis 

The purpose of the electrical power system analysis studies performed for the new switchgear to be installed 
under this project was to - 

 Determine the system prospective fault levels, 
 Determine the electrical loading,  
 Determine the coordinated protection settings, 
 Determine the Arc Fault Incident Energy and corresponding PPE Category 

This process is essential to confirm the sizing of electrical components and ensure safe operation of the new 
switchgear. The power system analysis was performed using the SKM Power Tools for Windows (PTW) 
software version 7.0.3.6. 
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3 References 

3.1 Standards and Recommended Practices 

[1] AS/NZS 3000:2007 Wiring Rules (Incorporating Amendment Nos 1 and 2) 
[2] AS/NZS 3008.1.1:2009 Electrical Installation – Selection of cables Part 1.1: Cables for alternating 

voltages up to and including 0.6/1 kV – Typical Australian installation conditions 
[3] AS 3851 – 1991 (Incorporating Amendment 1 – 1992) The calculation of short-circuit current in three-

phase a.c. systems  
[4] AS NZS 3439.1:2002 Low-voltage switchgear and control gear assemblies Part 1: Type-tested and 

partially type-tested assemblies. 
[5] AS NZS 4836:2011 Safe working on or near low-voltage electrical installations and equipment 
[6] AS 60076.1 - 2005 Power transformers – General. 
[7] IEC 60287-1-1 Electric Cables - Calculation of current rating 
[8] IEC 60909-0:2001(E) Short-circuit currents in three-phase a.c. systems – Part 0: Calculation of currents  
[9] IEC 60949 Calculation of thermally permissible short circuit currents 
[10] IEEE Std 1584-2002 (including Amendments 1584a-2004 and 1584b-2011) IEEE Guide Performing Arc-

Flash Hazard Calculations 
[11] NFPA 70E – 2012 Standard for Electrical Safety in the Workplace 
[12] ENA/ESAA NENS 09 – 2006 National Guidelines for the selection, use and maintenance of personal 

protective equipment for electrical hazards 

3.2 Single Line Drawings – existing installation 

[13] 3019/3.7.23 sht 1 of 2 rev J Electrical Distribution Schematic Single Line Drawing 
[14] 3019/3.7.23 sht 2 of 2 rev K Electrical Distribution Schematic Single Line Drawing 
[15] 3019/3.7.23-1 sht 1 of 3 rev C Electrical Distribution Single Line Drawing Sheet 1 of 3 
[16] 3019/3.7.23-2 sht 2 of 3 rev K Electrical Distribution Single Line Drawing Sheet 2 of 3 
[17] 3019/3.7.23-3 sht 3 of 3 rev 0 Electrical Distribution Single Line Drawing Sheet 3 of 3 
[18] 3019/3.7.36 11kV Protection and Metering Single Line Drawing 
 

3.3 Power Systems Analysis Report – existing installation 

[19] WSE Pty Ltd Power System Analysis and Protection Coordination Report for Queensland Urban Utilities – 
Gibson Island Sewage Treatment Plant, by Kamron Beygi/Rahim Janfada, issued 1st May 2012 
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4 Input Data 

To perform the electrical power system analysis studies a model of the final electrical installation is generated in 
the PTW software. The efficacy of this model depends on the quality and accuracy of the data input. The 
sources of this input data are therefore identified as follows. 

4.1 Single Line Drawings 

The single line drawings (references [12] thru [18]) were used to provide input to the plant model. The first 
drawing set of SLDs (reference [12] and [13]) contains essential cable size and length details not included in the 
more recent replacement drawings prepared by Stowe, (reference [14], [15] and [16]). As cable details were 
required which could not be determined from other sources, the earlier SLD were used for this purpose. 

4.2 Power System Analysis 

Additionally the existing network power systems analysis report (reference [19]) was used to provide data input 
where available.  In particular the utility fault levels, existing cable sizes/lengths and existing plant loading. The 
report was also used to provide settings for existing plant protection equipment on the line side of the new 
MBSB 415V switchboard. These settings were relied on for coordination studies to determine settings for the 
new switchgear. 

4.3 Support Documents 

Support documents prepared in association with this project are included in Appendix [D]. This includes the 
replacement MBSB switchboard single line drawings and cable schedule. Technical data sheets are also 
included in Appendix [D]. 

4.4 PD Manufacturer’s Software 

Protective Devices (PD) were modelled in the PTW software. Where possible existing models were used and 
verified against the manufacturer’s data. Otherwise a new model was created using the manufacturer’s 

technical data and tripping characteristics. This data has been included in Appendix [D]. 

Confirmation of TCC model was made using the following propriety software tools – 

 Schneider Curve Direct 3.4.1 
 NHP TemCurve 6.0.3 Build 4 
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5 Load Flow Analysis 

Several scenarios were determined for load flow analysis. The objective of this analysis is to select the 
appropriate protection settings for the incomers, given the operational switching opportunities. A summary of 
these scenarios is provided in Appendix [A13]. The following outcomes are noted. 

5.1 All Loads – including future 

All loads were turned on, including the future blowers – Appendix [A11]. It is evident that each transformer has 
capacity for a maximum of only three blowers with ancillary loads. An operational constraint of only one Bustie 
closed does not prevent the possibility of up to four blowers (when future blowers are installed) being connected 
and run from one transformer. It is possible with the Castell Interlocking scheme selected in Appendix [D05] to 
attempt to power the entire plant on one transformer. In this situation the selected transformer would be 
overloaded and the incomer protection settings should therefore cause a trip. 

5.2 Maximum Operational Loading 

To provide for the situation of one transformer being out-of service, but still provide adequate protection across 
the switchboard, the protection settings have been set to permit up to three blowers with ancillary loads being 
run on any one transformer for short periods – Appendix [A06] and [A07]. This will necessitate the isolation of at 
least one transformer and the closure of at least one Bustie. 

Operational constraints are required to prevent running three blowers from one transformer on a continual basis, 
which is possible with the initial installation of four blowers. The SCADA system will permit operators to make 
this selection if the need arises. Under this arrangement the incomer may trip unless load shedding is applied 
for ancillary equipment. The load profile for all ancillary existing and future equipment is unknown and therefore 
cannot be modelled. 

5.3 Normal Operational Loading 

Protection settings have been applied to permit up to two blowers and associated ancillary loads to be run from 
any one transformer on a continuous basis. See Appendix [A01] thru [A05]. 

5.4 Additional Information 

The PTW reports for all load flow scenarios studied have been included in Appendix [A21] thru [A27] 
corresponding to scenarios 1 through 7, and [A31], [A32] corresponding to scenarios 11 and 12 respectively. 

It should be noted that several voltage drop violations (ie > 5%) are indicated in these reports. This analysis is 
based on information pertaining to the existing installation provided on drawings and in reports. This information 
includes prospective loads, cable sizes and cable lengths. Verification of this information is beyond our scope of 
supply.  
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6 IEC 60909 Fault Current Studies 

In preparation for analysing the arc flash hazards associated with the power system various scenarios were 
investigated to determine the prospective fault levels under operational conditions. These studies are limited to 
scenarios which are possible within the interlocking constraints of the replacement equipment, and considered 
to be operational opportunities as considered in the load flow analysis. 

These studies follow the scenarios for load flow analysis – Appendix [A01] to [A07]. A summary of these 
scenarios is located in Appendix [B12] of this report. 

The objective of these studies is to determine the minimum and maximum fault levels at the three bus sections 
within the new MBSB to confirm the equipment selection and ensure satisfactory coordination of protection 
settings to reduce the prospective incident energy in the event of an arcing fault within this switchboard. 

6.1 Interlocking Scheme for MBSB 

To prevent the paralleling of transformers a Castell Key interlocking scheme has been applied to the MBSB 
Switchboard incomers and Busties. The selected scheme is a standard scheme provided by Castell and is 
described in Appendix [D05]. 

Apparently there is an existing mechanical interlocking scheme for the bustie in existing switchboard ASB3. This 
interlock is essential to prevent back-feed to MBSB and the inadvertent paralleling of Transformers 1 and 3 
through the ASB3 bustie. No information is provided for this interlocking within switchboard ASB3. 

6.2 Study Constraints 

Initially only three of the four new blowers will be required to run simultaneously. As the arc flash hazard 
analysis will consider the contribution of induction motors, it is necessary to consider scenarios which will result 
in significant contribution to arc fault currents from blowers. The blowers have been assumed to be controlled by 
VFDs with a bypass switch provision activated for the purposes of the PTW model. 

In general the load on any one transformer will include only one or two blowers. There is a possible scenario 
which will permit three blowers to be powered from Transformer 3 in the initial installation. This scenario will be 
considered, although operationally it is not likely to be used. 
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7 Coordination and PD Settings 

In the process of performing the Load Flow, Short Circuit Fault Current and Arc Flash Hazard Studies the 
coordination of protective devices in the new MBSB with line and load-side protective devices was investigated. 
This resulted in some changes to the switchboard protection settings previously issued as preliminary. The 
revised settings determined from these studies are included at Appendix [C05]. Particular setting changes and 
reasons for these changes are indicated below. 

7.1 Coordination of Blower PD Settings 

Between the Blower package unit and the MBSB protective device, a Harmonic Filter is to be installed. The 
Harmonic Filter is rated at 400A continuous operating current and is sized to suit the Blower VSD. The 
Harmonic Filter requires over-current protection at 1.35 times the operational current, ie 540A. It is only possible 
to partially discriminate between the upstream NSX630N ML2.3 and the blower TS630N 630A when the 
NSX630N is required to provide overload protection at 540A for the Harmonic Filters – Appendix [C01]. The 
Blower supplier has been requested to provide 500A trip units for the Blowers – Appendix [C02]. 

7.2 Coordination of Incomer PD Settings 

Before a load flow analysis the Incomer PD settings were modelled on the existing incomer settings. These 
settings for the new MBSB NW32H1 ML6.0P ACBs were provided as preliminary. Over-current protection was 
at 0.8 x In (2,560A), which was in excess of the full load transformer current of 2086A, but corresponded to the 
existing over-current setting on the DPRO ACBs of 2,500A. 

The load studies performed and reported in section 5 of this report indicate under normal operating conditions a 
maximum continuous load of 1,729A may be expected on each of the three incomers. The over-current setting 
on the Incomer ACBs has therefore been set at 0.6 x In (1,920A) – the next available setting – which should 
provide reliable trip free service with up to two Blowers and ancillary equipment operating on each transformer. 

Arc Flash studies indicated that instantaneous trip settings needed to be reduced to limit the prospective 
incident energy resulting from an arcing fault on the main bus sections of the new MBSB. These settings were 
reduced to provide sufficient discrimination with the downstream protective device settings. Intermediate 
settings were also adjusted for downstream PD discrimination and prospective arc flash incident energy 
reduction at the bus. 

7.3 Coordination for ASB3-1 and ASB3-2 

The protection settings for the existing CB11 and CB12 Terasaki XS400NE MCCBs were taken from the WSE 
report – Reference [19]. The quoted currents were ignored as they appear to be multiples of In and not Io as 
documented by the manufacturer. Io was assumed to be 320A. The Instantaneous setting was considered to be 
6 x Io as 6.16 x Io does not seem to be a repeatable setting.  

Discrimination with the upstream NSX630N-630A Micrologic 2.3 required adjustment of the preliminary Isd 
setting from 1.5 x Ir to 4 x Ir. This coordination for CB11 is shown at Appendix [C03]. It is assumed that the 
MCCB and settings for ESB3-2 MCCB CB12 is the same as CB12. The coordination for CB12 is shown at 
Appendix [C04]. 
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8 Arc Flash Analysis 

Although the new MBSB is fully type tested for internal arc fault containment and manufactured for reduce risk 
of arc fault in accordance with AS/ZNS 3439.1 2002 (Reference [4] Annex ZC and ZD), the process of IEEE 
1584 (Reference [10]) has been followed to produce a PPE recommendation in accordance with NFPA 70E 
(Reference [11]). The details of this analysis are as follows. 

8.1 Limits of Analysis 

The Arc Flash Hazard analysis is limited to the three bus sections and outgoing functional units of the new 
MBSB switchboard. The outcome of this analysis is to modify the protection settings on this switchboard to 
minimise the prospective incident energy resulting from an arc flash. 

8.2 IEEE1584 Application 

This is a guide document which suggests approaches for conducting an arc-flash hazard analysis but does not 
have mandatory requirements. Following the suggestions in this guide does not guarantee safety, and users 
should take all reasonable, independent steps necessary to minimise risks from arc flashes. 

Users should be aware that the models in this guide are based upon measured arc current incident energy 
under a specific set of test conditions and on theoretical work. Distances, which are based on equations, are 
based on the measured distance of the test instrument from the arc-flash point source. These models will 
enable the user to calculate the estimated maximum incident energy and the estimated arc-flash boundary 
distance. Real arc exposures may be more or less than indicated by these models. 

The IEEE 1584 is intended to provide guidance for the calculation of incident energy and arc-flash protection 
boundaries. Once calculated, this information can be used as a basis to develop strategies that have the goal of 
minimising burn injuries. Strategies include specifying the rating of personal protective equipment (PPE), 
working de-energised, applying arc-resistant switchgear, and following other engineering techniques and work 
practices. 

The IEEE 1584 is based upon testing and analysis of the hazard presented by incident energy. The potentially 
hazardous effects of molten metal splatter, projectiles, pressure impulses, and toxic arc by-products have not 
been considered in these methods. It is expected that future work will provide guidance for these other electrical 
hazards. 

Where used, PPE for the arc-flash hazard is the last line of defence. The protection is not intended to prevent all 
injuries but to mitigate the impact of an arc flash upon the individual, should one occur. In many cases the use 
of PPE has saved lives or prevented injury. The calculations in this guide will lead to selection of a level of PPE 
that is a balance between the calculated estimated incident energy exposure and the work activity being 
performed while meeting the following concerns: 

 The desire to provide enough protection to prevent a second degree burn in all cases 
 The desire to avoid providing more protection than is needed. Hazards may be introduced by the 

garments such as heat stress, poor visibility, and limited body movement 
 Professional judgement must be used in the selection of adequate PPE. 

While it is outside the scope of the IEEE 1584 to mandate PPE, some examples of where PPE may be required 
are: during load interruption, during the visual inspection that verifies that all disconnecting devices are open, 
and during the lockout/tagout. Adequate PPE is required during the tests to verify the absence of voltage after 
the circuits are de-energised and properly locked out/tagged out. 

This guide is not intended to imply that workers be allowed to perform work on exposed energised equipment or 
circuit parts. It must be emphasised that the industry recommended way to minimise electrical injuries and 
fatalities is to ensure that equipment is de-energised and in an electrically safe work condition. But even this act, 
creating an electrically safe work condition, subjects the worker to potential hazards which if they occur, require 
PPE for protection against arc-flash burns. 
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Safety by design measures should be actively considered during the design of electrical installations or 
upgrades to improve personnel safety. For example, properly tested and installed arc resistant switchgear can 
provide safety for operating personnel, while the doors are secured. Remote control and remote racking are 
also examples of methods to improve safety by design. Similarly, providing suitable and readily accessible 
disconnecting means separate from equipment to be worked upon will enable isolation and de-energisation. 
Engineering designs can also specify the appropriate system design, equipment, protection, etc., to minimise 
fault current magnitude and duration. Changing protection settings can reduce the fault current and incident 
energy. It is also possible to consider alternate work practices that provide increased work distance. 

8.3 Arc Flash Hazard Results 

Several PD settings were adjusted to minimise the prospective incident energy due to arc flash at the MBSB. 
Tables of Arc Flash analysis results are provided for each Bus in MBSB in Appendices [B08] thru [B11]. In the 
worst case a PPE Category 1 is recommended for this switchboard with a boundary limit of 1030mm. Again it is 
emphasised that this new MBSB is type tested for internal arc fault containment in compliance with Annex ZC 
and ZD of AS/NZS 3439.1 (Reference [4]). 

8.4 PPE Table 

An extract of the PPE requirements from NFPA 70E is provided below. 

PPE Requirements 

Hazard / Risk Category PPE Description Minimum Arc Rating of 
PE [Cal/cm2 (J/cm2)] 

0 

Protective clothing 

Non-melting or untreated  natural fibre (i.e. untreated cotton, wool, rayon or silk, or 
blends of these materials) with a fabric weight of at least 4.5 oz/yd2 (152g/m2 ) 
   Shirt (long sleeve) 
   Pants (long) 

Protective equipment 

   Safety glasses or safety goggles (SR) 
   Hearing protection (ear canal inserts) 
   Heavy duty leather gloves (AN) 

N/A 

1 

Arc-rated clothing 

   Arc-rated long-sleeve shirt and pants or arc-rated coverall 
   Arc-rated face shield or arc flash suit hood 
   Arc-rated jacket, parka, rainwear, or hard hat liner 

Protective equipment 
   Hard hat 
   Safety glasses or safety goggles (SR) 
   Hearing protection (ear canal inserts) 
   Heavy duty leather gloves 
   Leather work shoes (AN) 

4 (16.74) 

2 

Arc-rated clothing 

   Arc-rated long-sleeve shirt and pants or arc-rated coverall 
   Arc-rated face shield or arc flash suit hood or arc-rated face  
   shield and arc-rated balaclava 
   Arc-rated jacket, parka, rainwear, or hard hat liner (AN) 

Protective equipment 

   Hard hat 
   Safety glasses or safety goggles (SR) 
   Hearing protection (ear canal inserts) 
   Heavy duty leather gloves 
   Leather work shoes 

8 (33.47) 
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3 

Arc-rated clothing selected so that the system arc rating meets the required 
minimum arc rating 

   Arc-rated long-sleeve shirt (AR) 
   Arc-rated pants (AR) 
   Arc-rated coverall (AR) 
   Arc-rated arc flash suit jacket (AR) 
   Arc-rated arc flash suit pants (AR) 
   Arc-rated arc flash suit hood 
   Arc-rated gloves 
   Arc-rated jacket, parka, rainwear, or hard hat liner (AN) 

Protective equipment 

   Hard hat 
   Safety glasses or safety goggles (SR) 
   Hearing protection (ear canal inserts) 
   Leather work shoes 

25 (104.6) 

4 

Arc-rated clothing selected so that the system arc rating meets the required 
minimum arc rating 

   Arc-rated long-sleeve shirt (AR) 
   Arc-rated pants (AR) 
   Arc-rated coverall (AR) 
   Arc-rated arc flash suit jacket (AR) 
   Arc-rated arc flash suit pants (AR) 
   Arc-rated arc flash suit hood 
   Arc-rated gloves 
   Arc-rated jacket, parka, rainwear, or hard hat liner (AN) 

Protective equipment 

   Hard hat 
   Safety glasses or safety goggles (SR) 
   Hearing protection (ear canal inserts) 
   Leather work shoes 

40 (167.36) 
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Appendix A – Load Flow 

The following Load Flow study outputs are attached: 

[A01] LF01 – One Blower per Transformer – PTW One line Diagram 
[A02]  LF02 – Two Blowers on Transformer 2, One on Transformer 1 – PTW One Line Diagram 
[A03]  LF03 – Two Blowers on Transformer 3, One on Transformer 1 – PTW One Line Diagram 
[A04] LF04 – Two Blowers on Transformer 1, One on Transformer 3 – PTW One Line Diagram 
[A05] LF05 – Two Blowers on Transformer 2, Two on Transformer 3 – PTW One Line Diagram 
[A06] LF06 – Three Blowers on Transformer 3, One on Transformer 1 – PTW One Line Diagram 
[A07] LF07 – Three Blowers on Transformer 3, One on Transformer 1, ATS on Gen – PTW One Line Diagram 
 
[A11] [Future] LF11 – Two Blowers on each Transformer – PTW One Line Diagram 
[A12] [Future] LF12 – Three Blowers on Transformer 1, Two on Transformer 3 – PTW One Line Diagram 
[A13] Summary of Load Flow Scenarios 
 
[A21] LF01 – One Blower per Transformer – PTW LF Report 
[A22]  LF02 – Two Blowers on Transformer 2, One on Transformer 1 – PTW LF Report 
[A23]  LF03 – Two Blowers on Transformer 3, One on Transformer 1 – PTW LF Report 
[A24] LF04 – Two Blowers on Transformer 1, One on Transformer 3 – PTW LF Report 
[A25] LF05 – Two Blowers on Transformer 2, Two on Transformer 3 – PTW LF Report 
[A26] LF06 – Three Blowers on Transformer 3, One on Transformer 1 – PTW LF Report 
[A27] LF07 – Three Blowers on Transformer 3, One on Transformer 1, ATS on Gen – PTW LF Report 
 
[A31] [Future] LF11 – Two Blowers on each Transformer – PTW LF Report 
[A32] [Future] LF12 – Three Blowers on Transformer 1, Two on Transformer 3 – PTW LF Report 
 
 

  

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 189 of 986



QUU - Gibson Island WWTP

Blower Replacement Project

Load Flow Analysis - Scenario 1

One Blower per Transformer

Bustie 1-2 and Bustie 2-3 Open

10Q11 Incomer 110Q11 Incomer 1
Settings
   Ir 0.60 xIn (1920A)
   tr 4 sec
   Isd 3.00 xIr (5760A)
   tsd 0.1 (I^2t On)
   Ii 2 xIn (6400A)

10Q12 Incomer 210Q12 Incomer 2
Settings
   Ir 0.60 xIn (1920A)
   tr 4 sec
   Isd 3.00 xIr (5760A)
   tsd 0.1 (I^2t On)
   Ii 2 xIn (6400A)

10Q13 Incomer 310Q13 Incomer 3
Settings
   Ir 0.60 xIn (1920A)
   tr 4 sec
   Isd 3.00 xIr (5760A)
   tsd 0.1 (I^2t On)
   Ii 2 xIn (6400A)

O
p

e
n

BUS-0001BUS-0001
Un = 415 V
LF = 407 V
LF VD = 1.9 %

BUS-0002BUS-0002
Un = 415 V
LF = 410 V
LF VD = 1.2 %

BUS-0003BUS-0003
Un = 415 V
LF = 412 V
LF VD = 0.8 %

10Q1610Q16
Settings
   A x Io = 1; 1 (400A)
   tr ( Fixed )
   Isd 5 x Ir (2000A)
   tsd = Fixed ( 80 ms )
   Ii = 12x In (4800A)

11Q1611Q16
Settings
   A x Io = 1; 1 (400A)
   tr ( Fixed )
   Isd 5 x Ir (2000A)
   tsd = Fixed ( 80 ms )
   Ii = 12x In (4800A)

ESB1 ReplacementESB1 Replacement
Un = 415 V
LF = 407 V
LF VD = 1.9 %

BUSTIE 1-2BUSTIE 1-2
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 1 Meters
LF VD 0.00 %

BUSTIE 2-3BUSTIE 2-3
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 1 Meters
LF VD 0.00 %

O
p

e
n

SUB1-T1 1500kVASUB1-T1 1500kVA
Sn 1500 kVA (ONAN)
LF 539 kVA

LF 446 kW
LF 304 kVAR
LF Sec  746 A
LF Current Sec  36 %
Pri Tap 0.00 %

FDR2-MBSBFDR2-MBSB
LF 440 kW
LF 290 kVAR
LF PF 0.83
LF 746 A
LF Amps  26 %
Length 20 Meters
LF VD 0.11 %

ESB1 FeederESB1 Feeder
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 100 Meters
LF VD 0.00 %

SUB1-T2 1500kVASUB1-T2 1500kVA
Sn 1500 kVA (ONAN)
LF 391 kVA

LF 329 kW
LF 212 kVAR
LF Sec  541 A
LF Current Sec  26 %
Pri Tap 0.00 %

SUB1-T3 1500kVASUB1-T3 1500kVA
Sn 1500 kVA (ONAN)
LF 299 kVA

LF 255 kW
LF 155 kVAR
LF Sec  413 A
LF Current Sec  20 %
Pri Tap 0.00 %

FDR5-MBSBFDR5-MBSB
LF 326 kW
LF 205 kVAR
LF PF 0.85
LF 541 A
LF Amps  19 %
Length 20 Meters
LF VD 0.08 %

CABLE14CABLE14
LF 254 kW
LF 151 kVAR
LF PF 0.86
LF 413 A
LF Amps  15 %
Length 20 Meters
LF VD 0.06 %

BUS 2BUS 2
Un = 11000 V
LF = 11056 V
LF VD = -0.5 %

FDR2FDR2
Settings

HV-CBL-FDR2HV-CBL-FDR2
LF 446 kW
LF 304 kVAR
LF PF 0.83
LF 28 A
LF Amps  19 %
Length 15 Meters
LF VD 0.01 %

FDR5FDR5
Settings

CABLE2CABLE2
LF 329 kW
LF 212 kVAR
LF PF 0.84
LF 20 A
LF Amps  14 %
Length 15 Meters
LF VD 0.00 %

FDR7FDR7
Settings

CABLE15CABLE15
LF 255 kW
LF 155 kVAR
LF PF 0.86
LF 16 A
LF Amps  11 %
Length 15 Meters
LF VD 0.00 %

8-GBC SVB28-GBC SVB2
Settings

UTIL-0001UTIL-0001
Init Voltage 1.010 pu
SC Contribution 3P 8191 Amps
X/R 3P 17.243
SC Contribution SLG 1695 Amps
X/R SLG 5.893
LF kVA    = 1229 kVA
LF kW     = 1030 kW
LF kVAR = 670 kVAR
LF PF      = 0.84

FDR8FDR8
LF 1030 kW
LF 670 kVAR
LF PF 0.84
LF 64 A
LF Amps  12 %
Length 140 Meters
LF VD 0.02 %

12Q1112Q11
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

11Q1111Q11
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

13Q1113Q11
Settings
   Ir x Io = 630; 1 (630A)
   tr ( Fixed )
   Isd 1.5 xIr (945A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

CBL-0015CBL-0015
LF 180 kW
LF 135 kVAR
LF PF 0.80
LF 318 A
LF Amps  48 %
Length 2 Meters
LF VD 0.02 %

20Q1620Q16
Settings
   Ir = 1.0 x In (63A)
   Im = Adj 5 x In (315A)

20Q16EL20Q16EL
Settings
   Io> 0.30 A (0.3A)
   to> 0 mSec (I^2t Off)

12Q1612Q16
Settings
   Ir = 1.0 x In (63A)
   Im = Adj 5 x In (315A)

12Q16EL12Q16EL
Settings
   Io> 0.30 A (0.3A)
   to> 0 mSec (I^2t Off)

BE1-P1BE1-P1
LF 20 kW
LF 15 kVAR
LF PF 0.80
LF 35 A
LF Amps  37 %
Length 10 Meters
LF VD 0.11 %

BD1-DBBD1-DB
Rated 25 kVA
LF V 98 %
LF Amps 35 A
LF 20 kW
LF 15 kVAR
LF PF 0.80
Utiliz. 1.00

13Q1613Q16
Settings
   Ir = 1.0 x In (63A)
   Im = Adj 5 x In (315A)

13Q16EL13Q16EL
Settings
   Io> 0.30 A (0.3A)
   to> 0 mSec (I^2t Off)

PLC DB-P1PLC DB-P1
LF 20 kW
LF 15 kVAR
LF PF 0.80
LF 35 A
LF Amps  37 %
Length 10 Meters
LF VD 0.11 %

PLC DBPLC DB
Rated 25 kVA
LF V 98 %
LF Amps 35 A
LF 20 kW
LF 15 kVAR
LF PF 0.80
Utiliz. 1.00

14Q1614Q16
Settings
   Ir = 0.9 x In (144A)
   Im = Adj 5 x In (800A)

ESB2ESB2
Rated 101 kVA
LF V 96 %
LF Amps 146 A
LF 81 kW
LF 61 kVAR
LF PF 0.80
Utiliz. 1.00

ESB 2-P1ESB 2-P1
LF 82 kW
LF 62 kVAR
LF PF 0.80
LF 146 A
LF Amps  45 %
Length 245 Meters
LF VD 1.80 %

15Q1615Q16
Settings
   Ir = 0.8 x In (20A)
   Im = Adj 5 x In (125A)

BV-P1BV-P1
LF 8 kW
LF 6 kVAR
LF PF 0.80
LF 14 A
LF Amps  46 %
Length 10 Meters
LF VD 0.27 %

FCV30305FCV30305
Rated 10 kVA
LF V 98 %
LF Amps 14 A
LF 8 kW
LF 6 kVAR
LF PF 0.80
Utiliz. 1.00

Open
16Q1616Q16
Settings
   Ir = 1.0 x In (250A)
   Im = Adj 5 x In (1250A)

CBL-0020CBL-0020
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 10 Meters
LF VD 0.00 %

LOAD-0006LOAD-0006
Rated 10 kVA
LF V 0 %
LF Amps 0 A
LF 0 kW
LF 0 kVAR
LF PF 0.00
Utiliz. 1.00

VFD

VFD-4

BL004BL004
235 kW
State Running
LF V 98 %
LF 404 A
LF 245 kW
LF 144 kVAR
LF PF 0.86
Utiliz. 1.00

B4-P2B4-P2
LF 245 kW
LF 144 kVAR
LF PF 0.86
LF 404 A
LF Amps  62 %
Length 30 Meters
LF VD 0.30 %

VFD

VFD-6

BL006BL006
235 kW
State Running
LF V 0 %
LF 0 A
LF 0 kW
LF 0 kVAR
LF PF 0.00
Utiliz. 1.00

B6-P2B6-P2
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 30 Meters
LF VD 0.00 %

ASB3-1-P1ASB3-1-P1
LF 14 kW
LF 11 kVAR
LF PF 0.80
LF 26 A
LF Amps  3 %
Length 45 Meters
LF VD 0.03 %

19Q1219Q12
Settings
   Ir 0.40 xIn (640A)
   tr 0.5 sec
   Isd 1.50 xIr (960A)
   tsd 0 (I^2t On)
   Ii 2 xIn (3200A)

CBL-0024CBL-0024
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 10 Meters
LF VD 0.00 %

LOAD-0008LOAD-0008
Rated 8 kVA
LF V 0 %
LF Amps 0 A
LF 0 kW
LF 0 kVAR
LF PF 0.00
Utiliz. 1.00

18Q1218Q12
Settings
   A x Io = 1; 1 (400A)
   tr ( Fixed )
   Isd 1.5 xIr (600A)
   tsd = Fixed ( 80 ms )
   Ii = 11x In (4400A)

ESB1-P1ESB1-P1
LF 48 kW
LF 36 kVAR
LF PF 0.80
LF 84 A
LF Amps  11 %
Length 10 Meters
LF VD 0.02 %

ESB1 TempESB1 Temp
Rated 60 kVA
LF V 99 %
LF Amps 84 A
LF 48 kW
LF 36 kVAR
LF PF 0.80
Utiliz. 1.00

13Q1213Q12
Settings
   Ir = 1.0 x In (250A)
   Im = Adj 5 x In (1250A)

13Q12EL13Q12EL
Settings
   Io> 0.30 A (0.3A)
   to> 0 mSec (I^2t Off)

BLOWER1-P1BLOWER1-P1
LF 20 kW
LF 15 kVAR
LF PF 0.80
LF 35 A
LF Amps  8 %
Length 15 Meters
LF VD 0.03 %

B1 L&P DBB1 L&P DB
Rated 25 kVA
LF V 99 %
LF Amps 35 A
LF 20 kW
LF 15 kVAR
LF PF 0.80
Utiliz. 1.00

14Q1214Q12
Settings
   Ir = 0.7 x In (11.2A)
   Im = Adj 5 x In (80A)

GRIT CH-P1GRIT CH-P1
LF 6 kW
LF 4 kVAR
LF PF 0.80
LF 10 A
LF Amps  35 %
Length 20 Meters
LF VD 0.60 %

FCV30301FCV30301
Rated 7 kVA
LF V 98 %
LF Amps 10 A
LF 6 kW
LF 4 kVAR
LF PF 0.80
Utiliz. 1.00

15Q1215Q12
Settings
   Ir = 1.0 x In (160A)
   Im = Adj 5 x In (800A)

GRIT DRG-P1GRIT DRG-P1
LF 3 kW
LF 2 kVAR
LF PF 0.80
LF 6 A
LF Amps  2 %
Length 20 Meters
LF VD 0.01 %

GRIT DREDGERGRIT DREDGER
Rated 4 kVA
LF V 99 %
LF Amps 6 A
LF 3 kW
LF 2 kVAR
LF PF 0.80
Utiliz. 1.00

Open
17Q1217Q12
Settings
   Ir = 1.0 x In (125A)
   Im = Adj 5 x In (625A)

OD-P1OD-P1
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 10 Meters
LF VD 0.00 %

OXIDATION DITCHOXIDATION DITCH
Rated 8 kVA
LF V 0 %
LF Amps 0 A
LF 0 kW
LF 0 kVAR
LF PF 0.00
Utiliz. 1.00

16Q1216Q12
Settings
   A x Io = 1; 1 (400A)
   tr ( Fixed )
   Isd 1.5 xIr (600A)
   tsd = Fixed ( 80 ms )
   Ii = 11x In (4400A)

SETTLE TNK-P1SETTLE TNK-P1
LF 3 kW
LF 2 kVAR
LF PF 0.80
LF 6 A
LF Amps  1 %
Length 20 Meters
LF VD 0.00 %

FSTFST
Rated 4 kVA
LF V 99 %
LF Amps 6 A
LF 3 kW
LF 2 kVAR
LF PF 0.80
Utiliz. 1.00

12Q1212Q12
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

VFD

VFD-5

BL005BL005
235 kW
State Running
LF V 0 %
LF 0 A
LF 0 kW
LF 0 kVAR
LF PF 0.00
Utiliz. 1.00

B5-P2B5-P2
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 30 Meters
LF VD 0.00 %

11Q1211Q12
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

VFD

VFD-2

BL002BL002
235 kW
State Running
LF V 98 %
LF 401 A
LF 245 kW
LF 144 kVAR
LF PF 0.86
Utiliz. 1.00

B2-P2B2-P2
LF 245 kW
LF 144 kVAR
LF PF 0.86
LF 401 A
LF Amps  62 %
Length 30 Meters
LF VD 0.30 %

12Q1312Q13
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

VFD

VFD-3

BL003BL003
235 kW
State Running
LF V 99 %
LF 399 A
LF 245 kW
LF 144 kVAR
LF PF 0.86
Utiliz. 1.00

B3-P2B3-P2
LF 245 kW
LF 144 kVAR
LF PF 0.86
LF 399 A
LF Amps  61 %
Length 30 Meters
LF VD 0.30 %

11Q1311Q13
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

VFD

VFD-1

BL001BL001
235 kW
State Running
LF V 0 %
LF 0 A
LF 0 kW
LF 0 kVAR
LF PF 0.00
Utiliz. 1.00

B1-P2B1-P2
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 30 Meters
LF VD 0.00 %

12Q1412Q14
Settings
   Ir x Io = 630; 1 (630A)
   tr ( Fixed )
   Isd 1.5 xIr (945A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

ASB3-2-P1ASB3-2-P1
LF 8 kW
LF 6 kVAR
LF PF 0.80
LF 14 A
LF Amps  2 %
Length 45 Meters
LF VD 0.02 %

ASB3_BUS-1ASB3_BUS-1
Un = 415 V
LF = 407 V
LF VD = 1.9 %

CB11CB11
Settings
   LTPU 0.8 (320A)
   LTD 5.0
   STPU 2.0 (800A)
   STD 0.1 (I^2t On)
   INST 3.0 (1200A)

CB12CB12
Settings
   LTPU 0.8 (320A)
   LTD 5.0
   STPU 2.0 (800A)
   STD 0.1 (I^2t On)
   INST 3.0 (1200A)

ASB3_BUS-2ASB3_BUS-2
Un = 415 V
LF = 412 V
LF VD = 0.8 %

O
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BUSTIE 1/4BUSTIE 1/4
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 0 Meters
LF VD 0.00 %

ASB3-1 18kVAASB3-1 18kVA ASB3-2 10kVAASB3-2 10kVA

ASB2 EssASB2 Ess
Un = 415 V
LF = 388 V
LF VD = 6.6 %

ESB1 FDR CBESB1 FDR CB
Settings
   A x Io = 1; 1 (350A)
   tr ( Fixed )
   Isd 1.5 xIr (525A)
   tsd = Fixed ( 80 ms )
   Ii = 11x In (6930A)

10Q11 Incomer 1 EF10Q11 Incomer 1 EF
Settings
   Ig 500 A (500A)
   tg 0.1 (Î 2t On)

10Q12 Incomer 2 EF10Q12 Incomer 2 EF
Settings
   Ig 500 A (500A)
   tg 0.1 (I^2t On)

10Q12 Incomer 2 EF010Q12 Incomer 2 EF0
Settings
   Ig 500 A (500A)
   tg 0.1 (I^2t On)

HFILTER4

B4-P1B4-P1
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 404 A
LF Amps  62 %
Length 3 Meters
LF VD 0.03 %

HFILTER2

B2-P1B2-P1
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 401 A
LF Amps  62 %
Length 3 Meters
LF VD 0.03 %

HFILTER3

B3-P1B3-P1
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 399 A
LF Amps  61 %
Length 3 Meters
LF VD 0.03 %

HFILTER1

B1-P1B1-P1
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 3 Meters
LF VD 0.00 %

HFILTER5

B5-P1B5-P1
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 3 Meters
LF VD 0.00 %

HFILTER6

B6-P1B6-P1
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 3 Meters
LF VD 0.00 %

PD-B4PD-B4
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

PD-B6PD-B6
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

PD-B1PD-B1
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

PD-B3PD-B3
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

PD-B2PD-B2
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

PD-B5PD-B5
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

ESB1-DBESB1-DB

PD-0055PD-0055
Settings
   Ir 1.00 xIn (800A)
   tr 0.5 sec
   Isd 1.50 xIr (1200A)
   tsd 0 (I^2t On)
   Ii 2 xIn (1600A)

CBL-0045CBL-0045
LF 119 kW
LF 89 kVAR
LF PF 0.80
LF 220 A
LF Amps  22 %
Length 20 Meters
LF VD 0.10 %

SGEN-0001SGEN-0001
Sn = 250.000 kVA
LF = 148 kVA
LF = 119 kW
LF = 89 kVAR
LF PF 0.80

ASB2 LoadASB2 Load
Rated 148 kVA
LF V 93 %
LF Amps 220 A
LF 118 kW
LF 89 kVAR
LF PF 0.80
Utiliz. 1.00

2-MCGG (O/C)2-MCGG (O/C)
Settings
   Is = 1.00x In (100A)
   EI (IEC) = 0.4
   INST = 10 (1000A)

2-MCGG (EF)2-MCGG (EF)
Settings
   Tap, Is 0.2 (20A)
   [E] Extremely Inverse 0.65
   INST 15 (300A)

2-CDG11 (N)2-CDG11 (N)
Settings
   PS 2.00 A (2A)
   TMS 0.15

5-MCGG (O/C)5-MCGG (O/C)
Settings
   Is = 1.00x In (100A)
   EI (IEC) = 0.4
   INST = 10 (1000A)

5-MCGG (EF)5-MCGG (EF)
Settings
   Tap, Is 0.2 (20A)
   [E] Extremely Inverse 0.65
   INST 15 (300A)

5-CDG11 (N)5-CDG11 (N)
Settings
   PS 2.00 A (2A)
   TMS 0.15

7-MCGG (O/C)7-MCGG (O/C)
Settings
   Is = 1.00x In (100A)
   EI (IEC) = 0.4
   INST = 10 (1000A)

7-MCGG (EF)7-MCGG (EF)
Settings
   Tap, Is 0.2 (20A)
   [E] Extremely Inverse 0.65
   INST 15 (300A)

7-CDG11 (N)7-CDG11 (N)
Settings
   PS 2.00 A (2A)
   TMS 0.15
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QUU - Gibson Island WWTP

Blower Replacement Project

Load Flow Analysis - Scenario 2

2 Blower on Transformer 2, 1 on Transformer 1

Incomer 3 and Bustie 1-2 Open

10Q11 Incomer 110Q11 Incomer 1
Settings
   Ir 0.60 xIn (1920A)
   tr 4 sec
   Isd 3.00 xIr (5760A)
   tsd 0.1 (I^2t On)
   Ii 2 xIn (6400A)

10Q12 Incomer 210Q12 Incomer 2
Settings
   Ir 0.60 xIn (1920A)
   tr 4 sec
   Isd 3.00 xIr (5760A)
   tsd 0.1 (I^2t On)
   Ii 2 xIn (6400A)

10Q13 Incomer 310Q13 Incomer 3
Settings
   Ir 0.60 xIn (1920A)
   tr 4 sec
   Isd 3.00 xIr (5760A)
   tsd 0.1 (I^2t On)
   Ii 2 xIn (6400A)

BUS-0001BUS-0001
Un = 415 V
LF = 407 V
LF VD = 1.9 %

BUS-0002BUS-0002
Un = 415 V
LF = 404 V
LF VD = 2.5 %

BUS-0003BUS-0003
Un = 415 V
LF = 404 V
LF VD = 2.5 %

10Q1610Q16
Settings
   A x Io = 1; 1 (400A)
   tr ( Fixed )
   Isd 5 x Ir (2000A)
   tsd = Fixed ( 80 ms )
   Ii = 12x In (4800A)

11Q1611Q16
Settings
   A x Io = 1; 1 (400A)
   tr ( Fixed )
   Isd 5 x Ir (2000A)
   tsd = Fixed ( 80 ms )
   Ii = 12x In (4800A)

ESB1 ReplacementESB1 Replacement
Un = 415 V
LF = 407 V
LF VD = 1.9 %

BUSTIE 1-2BUSTIE 1-2
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 1 Meters
LF VD 0.00 %

BUSTIE 2-3BUSTIE 2-3
LF 254 kW
LF 150 kVAR
LF PF 0.86
LF 421 A
LF Amps  0 %
Length 1 Meters
LF VD 0.00 %

O
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SUB1-T1 1500kVASUB1-T1 1500kVA
Sn 1500 kVA (ONAN)
LF 539 kVA

LF 446 kW
LF 304 kVAR
LF Sec  746 A
LF Current Sec  36 %
Pri Tap 0.00 %

FDR2-MBSBFDR2-MBSB
LF 440 kW
LF 290 kVAR
LF PF 0.83
LF 746 A
LF Amps  26 %
Length 20 Meters
LF VD 0.11 %

ESB1 FeederESB1 Feeder
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 100 Meters
LF VD 0.00 %

SUB1-T2 1500kVASUB1-T2 1500kVA
Sn 1500 kVA (ONAN)
LF 700 kVA

LF 589 kW
LF 378 kVAR
LF Sec  970 A
LF Current Sec  46 %
Pri Tap 0.00 %

SUB1-T3 1500kVASUB1-T3 1500kVA
Sn 1500 kVA (ONAN)
LF 0 kVA

LF 0 kW
LF 0 kVAR
LF Sec  0 A
LF Current Sec  0 %
Pri Tap 0.00 %

FDR5-MBSBFDR5-MBSB
LF 580 kW
LF 356 kVAR
LF PF 0.85
LF 970 A
LF Amps  34 %
Length 20 Meters
LF VD 0.14 %

CABLE14CABLE14
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 20 Meters
LF VD 0.00 %

BUS 2BUS 2
Un = 11000 V
LF = 11055 V
LF VD = -0.5 %

FDR2FDR2
Settings

HV-CBL-FDR2HV-CBL-FDR2
LF 446 kW
LF 304 kVAR
LF PF 0.83
LF 28 A
LF Amps  19 %
Length 15 Meters
LF VD 0.01 %

FDR5FDR5
Settings

CABLE2CABLE2
LF 589 kW
LF 378 kVAR
LF PF 0.84
LF 37 A
LF Amps  25 %
Length 15 Meters
LF VD 0.01 %

FDR7FDR7
Settings

CABLE15CABLE15
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 15 Meters
LF VD 0.00 %

8-GBC SVB28-GBC SVB2
Settings

UTIL-0001UTIL-0001
Init Voltage 1.010 pu
SC Contribution 3P 8191 Amps
X/R 3P 17.243
SC Contribution SLG 1695 Amps
X/R SLG 5.893
LF kVA    = 1240 kVA
LF kW     = 1035 kW
LF kVAR = 682 kVAR
LF PF      = 0.84

FDR8FDR8
LF 1035 kW
LF 682 kVAR
LF PF 0.84
LF 65 A
LF Amps  12 %
Length 140 Meters
LF VD 0.02 %

12Q1112Q11
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

11Q1111Q11
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

13Q1113Q11
Settings
   Ir x Io = 630; 1 (630A)
   tr ( Fixed )
   Isd 1.5 xIr (945A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

CBL-0015CBL-0015
LF 180 kW
LF 135 kVAR
LF PF 0.80
LF 318 A
LF Amps  48 %
Length 2 Meters
LF VD 0.02 %

20Q1620Q16
Settings
   Ir = 1.0 x In (63A)
   Im = Adj 5 x In (315A)

20Q16EL20Q16EL
Settings
   Io> 0.30 A (0.3A)
   to> 0 mSec (I^2t Off)

12Q1612Q16
Settings
   Ir = 1.0 x In (63A)
   Im = Adj 5 x In (315A)

12Q16EL12Q16EL
Settings
   Io> 0.30 A (0.3A)
   to> 0 mSec (I^2t Off)

BE1-P1BE1-P1
LF 20 kW
LF 15 kVAR
LF PF 0.80
LF 35 A
LF Amps  37 %
Length 10 Meters
LF VD 0.11 %

BD1-DBBD1-DB
Rated 25 kVA
LF V 98 %
LF Amps 35 A
LF 20 kW
LF 15 kVAR
LF PF 0.80
Utiliz. 1.00

13Q1613Q16
Settings
   Ir = 1.0 x In (63A)
   Im = Adj 5 x In (315A)

13Q16EL13Q16EL
Settings
   Io> 0.30 A (0.3A)
   to> 0 mSec (I^2t Off)

PLC DB-P1PLC DB-P1
LF 20 kW
LF 15 kVAR
LF PF 0.80
LF 35 A
LF Amps  37 %
Length 10 Meters
LF VD 0.11 %

PLC DBPLC DB
Rated 25 kVA
LF V 98 %
LF Amps 35 A
LF 20 kW
LF 15 kVAR
LF PF 0.80
Utiliz. 1.00

14Q1614Q16
Settings
   Ir = 0.9 x In (144A)
   Im = Adj 5 x In (800A)

ESB2ESB2
Rated 101 kVA
LF V 96 %
LF Amps 146 A
LF 81 kW
LF 61 kVAR
LF PF 0.80
Utiliz. 1.00

ESB 2-P1ESB 2-P1
LF 82 kW
LF 62 kVAR
LF PF 0.80
LF 146 A
LF Amps  45 %
Length 245 Meters
LF VD 1.80 %

15Q1615Q16
Settings
   Ir = 0.8 x In (20A)
   Im = Adj 5 x In (125A)

BV-P1BV-P1
LF 8 kW
LF 6 kVAR
LF PF 0.80
LF 14 A
LF Amps  46 %
Length 10 Meters
LF VD 0.27 %

FCV30305FCV30305
Rated 10 kVA
LF V 98 %
LF Amps 14 A
LF 8 kW
LF 6 kVAR
LF PF 0.80
Utiliz. 1.00

Open
16Q1616Q16
Settings
   Ir = 1.0 x In (250A)
   Im = Adj 5 x In (1250A)

CBL-0020CBL-0020
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 10 Meters
LF VD 0.00 %

LOAD-0006LOAD-0006
Rated 10 kVA
LF V 0 %
LF Amps 0 A
LF 0 kW
LF 0 kVAR
LF PF 0.00
Utiliz. 1.00

VFD

VFD-4

BL004BL004
235 kW
State Running
LF V 98 %
LF 404 A
LF 245 kW
LF 144 kVAR
LF PF 0.86
Utiliz. 1.00

B4-P2B4-P2
LF 245 kW
LF 144 kVAR
LF PF 0.86
LF 404 A
LF Amps  62 %
Length 30 Meters
LF VD 0.30 %

VFD

VFD-6

BL006BL006
235 kW
State Running
LF V 0 %
LF 0 A
LF 0 kW
LF 0 kVAR
LF PF 0.00
Utiliz. 1.00

B6-P2B6-P2
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 30 Meters
LF VD 0.00 %

ASB3-1-P1ASB3-1-P1
LF 14 kW
LF 11 kVAR
LF PF 0.80
LF 26 A
LF Amps  3 %
Length 45 Meters
LF VD 0.03 %

19Q1219Q12
Settings
   Ir 0.40 xIn (640A)
   tr 0.5 sec
   Isd 1.50 xIr (960A)
   tsd 0 (I^2t On)
   Ii 2 xIn (3200A)

CBL-0024CBL-0024
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 10 Meters
LF VD 0.00 %

LOAD-0008LOAD-0008
Rated 8 kVA
LF V 0 %
LF Amps 0 A
LF 0 kW
LF 0 kVAR
LF PF 0.00
Utiliz. 1.00

18Q1218Q12
Settings
   A x Io = 1; 1 (400A)
   tr ( Fixed )
   Isd 1.5 xIr (600A)
   tsd = Fixed ( 80 ms )
   Ii = 11x In (4400A)

ESB1-P1ESB1-P1
LF 48 kW
LF 36 kVAR
LF PF 0.80
LF 86 A
LF Amps  12 %
Length 10 Meters
LF VD 0.02 %

ESB1 TempESB1 Temp
Rated 60 kVA
LF V 97 %
LF Amps 86 A
LF 48 kW
LF 36 kVAR
LF PF 0.80
Utiliz. 1.00

13Q1213Q12
Settings
   Ir = 1.0 x In (250A)
   Im = Adj 5 x In (1250A)

13Q12EL13Q12EL
Settings
   Io> 0.30 A (0.3A)
   to> 0 mSec (I^2t Off)

BLOWER1-P1BLOWER1-P1
LF 20 kW
LF 15 kVAR
LF PF 0.80
LF 36 A
LF Amps  8 %
Length 15 Meters
LF VD 0.03 %

B1 L&P DBB1 L&P DB
Rated 25 kVA
LF V 97 %
LF Amps 36 A
LF 20 kW
LF 15 kVAR
LF PF 0.80
Utiliz. 1.00

14Q1214Q12
Settings
   Ir = 0.7 x In (11.2A)
   Im = Adj 5 x In (80A)

GRIT CH-P1GRIT CH-P1
LF 6 kW
LF 4 kVAR
LF PF 0.80
LF 10 A
LF Amps  36 %
Length 20 Meters
LF VD 0.61 %

FCV30301FCV30301
Rated 7 kVA
LF V 97 %
LF Amps 10 A
LF 6 kW
LF 4 kVAR
LF PF 0.80
Utiliz. 1.00

15Q1215Q12
Settings
   Ir = 1.0 x In (160A)
   Im = Adj 5 x In (800A)

GRIT DRG-P1GRIT DRG-P1
LF 3 kW
LF 2 kVAR
LF PF 0.80
LF 6 A
LF Amps  2 %
Length 20 Meters
LF VD 0.01 %

GRIT DREDGERGRIT DREDGER
Rated 4 kVA
LF V 97 %
LF Amps 6 A
LF 3 kW
LF 2 kVAR
LF PF 0.80
Utiliz. 1.00

Open
17Q1217Q12
Settings
   Ir = 1.0 x In (125A)
   Im = Adj 5 x In (625A)

OD-P1OD-P1
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 10 Meters
LF VD 0.00 %

OXIDATION DITCHOXIDATION DITCH
Rated 8 kVA
LF V 0 %
LF Amps 0 A
LF 0 kW
LF 0 kVAR
LF PF 0.00
Utiliz. 1.00

16Q1216Q12
Settings
   A x Io = 1; 1 (400A)
   tr ( Fixed )
   Isd 1.5 xIr (600A)
   tsd = Fixed ( 80 ms )
   Ii = 11x In (4400A)

SETTLE TNK-P1SETTLE TNK-P1
LF 3 kW
LF 2 kVAR
LF PF 0.80
LF 6 A
LF Amps  1 %
Length 20 Meters
LF VD 0.00 %

FSTFST
Rated 4 kVA
LF V 97 %
LF Amps 6 A
LF 3 kW
LF 2 kVAR
LF PF 0.80
Utiliz. 1.00

12Q1212Q12
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

VFD

VFD-5

BL005BL005
235 kW
State Running
LF V 0 %
LF 0 A
LF 0 kW
LF 0 kVAR
LF PF 0.00
Utiliz. 1.00

B5-P2B5-P2
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 30 Meters
LF VD 0.00 %

11Q1211Q12
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

VFD

VFD-2

BL002BL002
235 kW
State Running
LF V 97 %
LF 407 A
LF 245 kW
LF 144 kVAR
LF PF 0.86
Utiliz. 1.00

B2-P2B2-P2
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 407 A
LF Amps  62 %
Length 30 Meters
LF VD 0.30 %

12Q1312Q13
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

VFD

VFD-3

BL003BL003
235 kW
State Running
LF V 0 %
LF 0 A
LF 0 kW
LF 0 kVAR
LF PF 0.00
Utiliz. 1.00

B3-P2B3-P2
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 30 Meters
LF VD 0.00 %

11Q1311Q13
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

VFD

VFD-1

BL001BL001
235 kW
State Running
LF V 97 %
LF 407 A
LF 245 kW
LF 144 kVAR
LF PF 0.86
Utiliz. 1.00

B1-P2B1-P2
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 407 A
LF Amps  62 %
Length 30 Meters
LF VD 0.30 %

12Q1412Q14
Settings
   Ir x Io = 630; 1 (630A)
   tr ( Fixed )
   Isd 1.5 xIr (945A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

ASB3-2-P1ASB3-2-P1
LF 8 kW
LF 6 kVAR
LF PF 0.80
LF 14 A
LF Amps  2 %
Length 45 Meters
LF VD 0.02 %

ASB3_BUS-1ASB3_BUS-1
Un = 415 V
LF = 407 V
LF VD = 1.9 %

CB11CB11
Settings
   LTPU 0.8 (320A)
   LTD 5.0
   STPU 2.0 (800A)
   STD 0.1 (I^2t On)
   INST 3.0 (1200A)

CB12CB12
Settings
   LTPU 0.8 (320A)
   LTD 5.0
   STPU 2.0 (800A)
   STD 0.1 (I^2t On)
   INST 3.0 (1200A)

ASB3_BUS-2ASB3_BUS-2
Un = 415 V
LF = 404 V
LF VD = 2.6 %

O
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BUSTIE 1/4BUSTIE 1/4
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 0 Meters
LF VD 0.00 %

ASB3-1 18kVAASB3-1 18kVA ASB3-2 10kVAASB3-2 10kVA

ASB2 EssASB2 Ess
Un = 415 V
LF = 388 V
LF VD = 6.6 %

ESB1 FDR CBESB1 FDR CB
Settings
   A x Io = 1; 1 (350A)
   tr ( Fixed )
   Isd 1.5 xIr (525A)
   tsd = Fixed ( 80 ms )
   Ii = 11x In (6930A)

10Q11 Incomer 1 EF10Q11 Incomer 1 EF
Settings
   Ig 500 A (500A)
   tg 0.1 (Î 2t On)

10Q12 Incomer 2 EF10Q12 Incomer 2 EF
Settings
   Ig 500 A (500A)
   tg 0.1 (I^2t On)

10Q12 Incomer 2 EF010Q12 Incomer 2 EF0
Settings
   Ig 500 A (500A)
   tg 0.1 (I^2t On)

HFILTER4

B4-P1B4-P1
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 404 A
LF Amps  62 %
Length 3 Meters
LF VD 0.03 %

HFILTER2

B2-P1B2-P1
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 407 A
LF Amps  62 %
Length 3 Meters
LF VD 0.03 %

HFILTER3

B3-P1B3-P1
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 3 Meters
LF VD 0.00 %

HFILTER1

B1-P1B1-P1
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 407 A
LF Amps  62 %
Length 3 Meters
LF VD 0.03 %

HFILTER5

B5-P1B5-P1
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 3 Meters
LF VD 0.00 %

HFILTER6

B6-P1B6-P1
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 3 Meters
LF VD 0.00 %

PD-B4PD-B4
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

PD-B6PD-B6
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

PD-B1PD-B1
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

PD-B3PD-B3
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

PD-B2PD-B2
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

PD-B5PD-B5
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

ESB1-DBESB1-DB

PD-0055PD-0055
Settings
   Ir 1.00 xIn (800A)
   tr 0.5 sec
   Isd 1.50 xIr (1200A)
   tsd 0 (I^2t On)
   Ii 2 xIn (1600A)

CBL-0045CBL-0045
LF 119 kW
LF 89 kVAR
LF PF 0.80
LF 220 A
LF Amps  22 %
Length 20 Meters
LF VD 0.10 %

SGEN-0001SGEN-0001
Sn = 250.000 kVA
LF = 148 kVA
LF = 119 kW
LF = 89 kVAR
LF PF 0.80

ASB2 LoadASB2 Load
Rated 148 kVA
LF V 93 %
LF Amps 220 A
LF 118 kW
LF 89 kVAR
LF PF 0.80
Utiliz. 1.00

2-MCGG (O/C)2-MCGG (O/C)
Settings
   Is = 1.00x In (100A)
   EI (IEC) = 0.4
   INST = 10 (1000A)

2-MCGG (EF)2-MCGG (EF)
Settings
   Tap, Is 0.2 (20A)
   [E] Extremely Inverse 0.65
   INST 15 (300A)

2-CDG11 (N)2-CDG11 (N)
Settings
   PS 2.00 A (2A)
   TMS 0.15

5-MCGG (O/C)5-MCGG (O/C)
Settings
   Is = 1.00x In (100A)
   EI (IEC) = 0.4
   INST = 10 (1000A)

5-MCGG (EF)5-MCGG (EF)
Settings
   Tap, Is 0.2 (20A)
   [E] Extremely Inverse 0.65
   INST 15 (300A)

5-CDG11 (N)5-CDG11 (N)
Settings
   PS 2.00 A (2A)
   TMS 0.15

7-MCGG (O/C)7-MCGG (O/C)
Settings
   Is = 1.00x In (100A)
   EI (IEC) = 0.4
   INST = 10 (1000A)

7-MCGG (EF)7-MCGG (EF)
Settings
   Tap, Is 0.2 (20A)
   [E] Extremely Inverse 0.65
   INST 15 (300A)

7-CDG11 (N)7-CDG11 (N)
Settings
   PS 2.00 A (2A)
   TMS 0.15
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QUU - Gibson Island WWTP

Blower Replacement Project

Load Flow Analysis - Scenario 3

2 Blower on Transformer 3, 1 Blower on Transformer 1

Bustie 1-2 and Bustie 2-3 Open

10Q11 Incomer 110Q11 Incomer 1
Settings
   Ir 0.60 xIn (1920A)
   tr 4 sec
   Isd 3.00 xIr (5760A)
   tsd 0.1 (I^2t On)
   Ii 2 xIn (6400A)

10Q12 Incomer 210Q12 Incomer 2
Settings
   Ir 0.60 xIn (1920A)
   tr 4 sec
   Isd 3.00 xIr (5760A)
   tsd 0.1 (I^2t On)
   Ii 2 xIn (6400A)

10Q13 Incomer 310Q13 Incomer 3
Settings
   Ir 0.60 xIn (1920A)
   tr 4 sec
   Isd 3.00 xIr (5760A)
   tsd 0.1 (I^2t On)
   Ii 2 xIn (6400A)

O
p

e
n

BUS-0001BUS-0001
Un = 415 V
LF = 407 V
LF VD = 1.9 %

BUS-0002BUS-0002
Un = 415 V
LF = 415 V
LF VD = -0.0 %

BUS-0003BUS-0003
Un = 415 V
LF = 407 V
LF VD = 2.0 %

10Q1610Q16
Settings
   A x Io = 1; 1 (400A)
   tr ( Fixed )
   Isd 5 x Ir (2000A)
   tsd = Fixed ( 80 ms )
   Ii = 12x In (4800A)

11Q1611Q16
Settings
   A x Io = 1; 1 (400A)
   tr ( Fixed )
   Isd 5 x Ir (2000A)
   tsd = Fixed ( 80 ms )
   Ii = 12x In (4800A)

ESB1 ReplacementESB1 Replacement
Un = 415 V
LF = 407 V
LF VD = 1.9 %

BUSTIE 1-2BUSTIE 1-2
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 1 Meters
LF VD 0.00 %

BUSTIE 2-3BUSTIE 2-3
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 1 Meters
LF VD 0.00 %

O
p

e
n

SUB1-T1 1500kVASUB1-T1 1500kVA
Sn 1500 kVA (ONAN)
LF 539 kVA

LF 446 kW
LF 304 kVAR
LF Sec  746 A
LF Current Sec  36 %
Pri Tap 0.00 %

FDR2-MBSBFDR2-MBSB
LF 440 kW
LF 290 kVAR
LF PF 0.83
LF 746 A
LF Amps  26 %
Length 20 Meters
LF VD 0.11 %

ESB1 FeederESB1 Feeder
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 100 Meters
LF VD 0.00 %

SUB1-T2 1500kVASUB1-T2 1500kVA
Sn 1500 kVA (ONAN)
LF 101 kVA

LF 80 kW
LF 60 kVAR
LF Sec  139 A
LF Current Sec  7 %
Pri Tap 0.00 %

SUB1-T3 1500kVASUB1-T3 1500kVA
Sn 1500 kVA (ONAN)
LF 595 kVA

LF 506 kW
LF 312 kVAR
LF Sec  823 A
LF Current Sec  39 %
Pri Tap 0.00 %

FDR5-MBSBFDR5-MBSB
LF 80 kW
LF 60 kVAR
LF PF 0.80
LF 139 A
LF Amps  5 %
Length 20 Meters
LF VD 0.02 %

CABLE14CABLE14
LF 500 kW
LF 295 kVAR
LF PF 0.86
LF 823 A
LF Amps  29 %
Length 20 Meters
LF VD 0.12 %

BUS 2BUS 2
Un = 11000 V
LF = 11056 V
LF VD = -0.5 %

FDR2FDR2
Settings

HV-CBL-FDR2HV-CBL-FDR2
LF 446 kW
LF 304 kVAR
LF PF 0.83
LF 28 A
LF Amps  19 %
Length 15 Meters
LF VD 0.01 %

FDR5FDR5
Settings

CABLE2CABLE2
LF 80 kW
LF 60 kVAR
LF PF 0.80
LF 5 A
LF Amps  4 %
Length 15 Meters
LF VD 0.00 %

FDR7FDR7
Settings

CABLE15CABLE15
LF 507 kW
LF 312 kVAR
LF PF 0.85
LF 31 A
LF Amps  21 %
Length 15 Meters
LF VD 0.01 %

8-GBC SVB28-GBC SVB2
Settings

UTIL-0001UTIL-0001
Init Voltage 1.010 pu
SC Contribution 3P 8191 Amps
X/R 3P 17.243
SC Contribution SLG 1695 Amps
X/R SLG 5.893
LF kVA    = 1234 kVA
LF kW     = 1033 kW
LF kVAR = 676 kVAR
LF PF      = 0.84

FDR8FDR8
LF 1033 kW
LF 676 kVAR
LF PF 0.84
LF 64 A
LF Amps  12 %
Length 140 Meters
LF VD 0.02 %

12Q1112Q11
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

11Q1111Q11
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

13Q1113Q11
Settings
   Ir x Io = 630; 1 (630A)
   tr ( Fixed )
   Isd 1.5 xIr (945A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

CBL-0015CBL-0015
LF 180 kW
LF 135 kVAR
LF PF 0.80
LF 318 A
LF Amps  48 %
Length 2 Meters
LF VD 0.02 %

20Q1620Q16
Settings
   Ir = 1.0 x In (63A)
   Im = Adj 5 x In (315A)

20Q16EL20Q16EL
Settings
   Io> 0.30 A (0.3A)
   to> 0 mSec (I^2t Off)

12Q1612Q16
Settings
   Ir = 1.0 x In (63A)
   Im = Adj 5 x In (315A)

12Q16EL12Q16EL
Settings
   Io> 0.30 A (0.3A)
   to> 0 mSec (I^2t Off)

BE1-P1BE1-P1
LF 20 kW
LF 15 kVAR
LF PF 0.80
LF 35 A
LF Amps  37 %
Length 10 Meters
LF VD 0.11 %

BD1-DBBD1-DB
Rated 25 kVA
LF V 98 %
LF Amps 35 A
LF 20 kW
LF 15 kVAR
LF PF 0.80
Utiliz. 1.00

13Q1613Q16
Settings
   Ir = 1.0 x In (63A)
   Im = Adj 5 x In (315A)

13Q16EL13Q16EL
Settings
   Io> 0.30 A (0.3A)
   to> 0 mSec (I^2t Off)

PLC DB-P1PLC DB-P1
LF 20 kW
LF 15 kVAR
LF PF 0.80
LF 35 A
LF Amps  37 %
Length 10 Meters
LF VD 0.11 %

PLC DBPLC DB
Rated 25 kVA
LF V 98 %
LF Amps 35 A
LF 20 kW
LF 15 kVAR
LF PF 0.80
Utiliz. 1.00

14Q1614Q16
Settings
   Ir = 0.9 x In (144A)
   Im = Adj 5 x In (800A)

ESB2ESB2
Rated 101 kVA
LF V 96 %
LF Amps 146 A
LF 81 kW
LF 61 kVAR
LF PF 0.80
Utiliz. 1.00

ESB 2-P1ESB 2-P1
LF 82 kW
LF 62 kVAR
LF PF 0.80
LF 146 A
LF Amps  45 %
Length 245 Meters
LF VD 1.80 %

15Q1615Q16
Settings
   Ir = 0.8 x In (20A)
   Im = Adj 5 x In (125A)

BV-P1BV-P1
LF 8 kW
LF 6 kVAR
LF PF 0.80
LF 14 A
LF Amps  46 %
Length 10 Meters
LF VD 0.27 %

FCV30305FCV30305
Rated 10 kVA
LF V 98 %
LF Amps 14 A
LF 8 kW
LF 6 kVAR
LF PF 0.80
Utiliz. 1.00

Open
16Q1616Q16
Settings
   Ir = 1.0 x In (250A)
   Im = Adj 5 x In (1250A)

CBL-0020CBL-0020
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 10 Meters
LF VD 0.00 %

LOAD-0006LOAD-0006
Rated 10 kVA
LF V 0 %
LF Amps 0 A
LF 0 kW
LF 0 kVAR
LF PF 0.00
Utiliz. 1.00

VFD

VFD-4

BL004BL004
235 kW
State Running
LF V 98 %
LF 404 A
LF 245 kW
LF 144 kVAR
LF PF 0.86
Utiliz. 1.00

B4-P2B4-P2
LF 245 kW
LF 144 kVAR
LF PF 0.86
LF 404 A
LF Amps  62 %
Length 30 Meters
LF VD 0.30 %

VFD

VFD-6

BL006BL006
235 kW
State Running
LF V 0 %
LF 0 A
LF 0 kW
LF 0 kVAR
LF PF 0.00
Utiliz. 1.00

B6-P2B6-P2
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 30 Meters
LF VD 0.00 %

ASB3-1-P1ASB3-1-P1
LF 14 kW
LF 11 kVAR
LF PF 0.80
LF 26 A
LF Amps  3 %
Length 45 Meters
LF VD 0.03 %

19Q1219Q12
Settings
   Ir 0.40 xIn (640A)
   tr 0.5 sec
   Isd 1.50 xIr (960A)
   tsd 0 (I^2t On)
   Ii 2 xIn (3200A)

CBL-0024CBL-0024
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 10 Meters
LF VD 0.00 %

LOAD-0008LOAD-0008
Rated 8 kVA
LF V 0 %
LF Amps 0 A
LF 0 kW
LF 0 kVAR
LF PF 0.00
Utiliz. 1.00

18Q1218Q12
Settings
   A x Io = 1; 1 (400A)
   tr ( Fixed )
   Isd 1.5 xIr (600A)
   tsd = Fixed ( 80 ms )
   Ii = 11x In (4400A)

ESB1-P1ESB1-P1
LF 48 kW
LF 36 kVAR
LF PF 0.80
LF 83 A
LF Amps  11 %
Length 10 Meters
LF VD 0.02 %

ESB1 TempESB1 Temp
Rated 60 kVA
LF V 100 %
LF Amps 83 A
LF 48 kW
LF 36 kVAR
LF PF 0.80
Utiliz. 1.00

13Q1213Q12
Settings
   Ir = 1.0 x In (250A)
   Im = Adj 5 x In (1250A)

13Q12EL13Q12EL
Settings
   Io> 0.30 A (0.3A)
   to> 0 mSec (I^2t Off)

BLOWER1-P1BLOWER1-P1
LF 20 kW
LF 15 kVAR
LF PF 0.80
LF 35 A
LF Amps  8 %
Length 15 Meters
LF VD 0.03 %

B1 L&P DBB1 L&P DB
Rated 25 kVA
LF V 100 %
LF Amps 35 A
LF 20 kW
LF 15 kVAR
LF PF 0.80
Utiliz. 1.00

14Q1214Q12
Settings
   Ir = 0.7 x In (11.2A)
   Im = Adj 5 x In (80A)

GRIT CH-P1GRIT CH-P1
LF 6 kW
LF 4 kVAR
LF PF 0.80
LF 10 A
LF Amps  35 %
Length 20 Meters
LF VD 0.60 %

FCV30301FCV30301
Rated 7 kVA
LF V 99 %
LF Amps 10 A
LF 6 kW
LF 4 kVAR
LF PF 0.80
Utiliz. 1.00

15Q1215Q12
Settings
   Ir = 1.0 x In (160A)
   Im = Adj 5 x In (800A)

GRIT DRG-P1GRIT DRG-P1
LF 3 kW
LF 2 kVAR
LF PF 0.80
LF 6 A
LF Amps  2 %
Length 20 Meters
LF VD 0.01 %

GRIT DREDGERGRIT DREDGER
Rated 4 kVA
LF V 100 %
LF Amps 6 A
LF 3 kW
LF 2 kVAR
LF PF 0.80
Utiliz. 1.00

Open
17Q1217Q12
Settings
   Ir = 1.0 x In (125A)
   Im = Adj 5 x In (625A)

OD-P1OD-P1
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 10 Meters
LF VD 0.00 %

OXIDATION DITCHOXIDATION DITCH
Rated 8 kVA
LF V 0 %
LF Amps 0 A
LF 0 kW
LF 0 kVAR
LF PF 0.00
Utiliz. 1.00

16Q1216Q12
Settings
   A x Io = 1; 1 (400A)
   tr ( Fixed )
   Isd 1.5 xIr (600A)
   tsd = Fixed ( 80 ms )
   Ii = 11x In (4400A)

SETTLE TNK-P1SETTLE TNK-P1
LF 3 kW
LF 2 kVAR
LF PF 0.80
LF 6 A
LF Amps  1 %
Length 20 Meters
LF VD 0.00 %

FSTFST
Rated 4 kVA
LF V 100 %
LF Amps 6 A
LF 3 kW
LF 2 kVAR
LF PF 0.80
Utiliz. 1.00

12Q1212Q12
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

VFD

VFD-5

BL005BL005
235 kW
State Running
LF V 0 %
LF 0 A
LF 0 kW
LF 0 kVAR
LF PF 0.00
Utiliz. 1.00

B5-P2B5-P2
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 30 Meters
LF VD 0.00 %

11Q1211Q12
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

VFD

VFD-2

BL002BL002
235 kW
State Running
LF V 0 %
LF 0 A
LF 0 kW
LF 0 kVAR
LF PF 0.00
Utiliz. 1.00

B2-P2B2-P2
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 30 Meters
LF VD 0.00 %

12Q1312Q13
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

VFD

VFD-3

BL003BL003
235 kW
State Running
LF V 98 %
LF 405 A
LF 245 kW
LF 144 kVAR
LF PF 0.86
Utiliz. 1.00

B3-P2B3-P2
LF 245 kW
LF 144 kVAR
LF PF 0.86
LF 405 A
LF Amps  62 %
Length 30 Meters
LF VD 0.30 %

11Q1311Q13
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

VFD

VFD-1

BL001BL001
235 kW
State Running
LF V 98 %
LF 405 A
LF 245 kW
LF 144 kVAR
LF PF 0.86
Utiliz. 1.00

B1-P2B1-P2
LF 245 kW
LF 144 kVAR
LF PF 0.86
LF 405 A
LF Amps  62 %
Length 30 Meters
LF VD 0.30 %

12Q1412Q14
Settings
   Ir x Io = 630; 1 (630A)
   tr ( Fixed )
   Isd 1.5 xIr (945A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

ASB3-2-P1ASB3-2-P1
LF 8 kW
LF 6 kVAR
LF PF 0.80
LF 14 A
LF Amps  2 %
Length 45 Meters
LF VD 0.02 %

ASB3_BUS-1ASB3_BUS-1
Un = 415 V
LF = 407 V
LF VD = 1.9 %

CB11CB11
Settings
   LTPU 0.8 (320A)
   LTD 5.0
   STPU 2.0 (800A)
   STD 0.1 (I^2t On)
   INST 3.0 (1200A)

CB12CB12
Settings
   LTPU 0.8 (320A)
   LTD 5.0
   STPU 2.0 (800A)
   STD 0.1 (I^2t On)
   INST 3.0 (1200A)

ASB3_BUS-2ASB3_BUS-2
Un = 415 V
LF = 406 V
LF VD = 2.1 %

O
p

e
n

BUSTIE 1/4BUSTIE 1/4
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 0 Meters
LF VD 0.00 %

ASB3-1 18kVAASB3-1 18kVA ASB3-2 10kVAASB3-2 10kVA

ASB2 EssASB2 Ess
Un = 415 V
LF = 388 V
LF VD = 6.6 %

ESB1 FDR CBESB1 FDR CB
Settings
   A x Io = 1; 1 (350A)
   tr ( Fixed )
   Isd 1.5 xIr (525A)
   tsd = Fixed ( 80 ms )
   Ii = 11x In (6930A)

10Q11 Incomer 1 EF10Q11 Incomer 1 EF
Settings
   Ig 500 A (500A)
   tg 0.1 (Î 2t On)

10Q12 Incomer 2 EF10Q12 Incomer 2 EF
Settings
   Ig 500 A (500A)
   tg 0.1 (I^2t On)

10Q12 Incomer 2 EF010Q12 Incomer 2 EF0
Settings
   Ig 500 A (500A)
   tg 0.1 (I^2t On)

HFILTER4

B4-P1B4-P1
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 404 A
LF Amps  62 %
Length 3 Meters
LF VD 0.03 %

HFILTER2

B2-P1B2-P1
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 3 Meters
LF VD 0.00 %

HFILTER3

B3-P1B3-P1
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 405 A
LF Amps  62 %
Length 3 Meters
LF VD 0.03 %

HFILTER1

B1-P1B1-P1
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 405 A
LF Amps  62 %
Length 3 Meters
LF VD 0.03 %

HFILTER5

B5-P1B5-P1
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 3 Meters
LF VD 0.00 %

HFILTER6

B6-P1B6-P1
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 3 Meters
LF VD 0.00 %

PD-B4PD-B4
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

PD-B6PD-B6
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

PD-B1PD-B1
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

PD-B3PD-B3
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

PD-B2PD-B2
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

PD-B5PD-B5
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

ESB1-DBESB1-DB

PD-0055PD-0055
Settings
   Ir 1.00 xIn (800A)
   tr 0.5 sec
   Isd 1.50 xIr (1200A)
   tsd 0 (I^2t On)
   Ii 2 xIn (1600A)

CBL-0045CBL-0045
LF 119 kW
LF 89 kVAR
LF PF 0.80
LF 220 A
LF Amps  22 %
Length 20 Meters
LF VD 0.10 %

SGEN-0001SGEN-0001
Sn = 250.000 kVA
LF = 148 kVA
LF = 119 kW
LF = 89 kVAR
LF PF 0.80

ASB2 LoadASB2 Load
Rated 148 kVA
LF V 93 %
LF Amps 220 A
LF 118 kW
LF 89 kVAR
LF PF 0.80
Utiliz. 1.00

2-MCGG (O/C)2-MCGG (O/C)
Settings
   Is = 1.00x In (100A)
   EI (IEC) = 0.4
   INST = 10 (1000A)

2-MCGG (EF)2-MCGG (EF)
Settings
   Tap, Is 0.2 (20A)
   [E] Extremely Inverse 0.65
   INST 15 (300A)

2-CDG11 (N)2-CDG11 (N)
Settings
   PS 2.00 A (2A)
   TMS 0.15

5-MCGG (O/C)5-MCGG (O/C)
Settings
   Is = 1.00x In (100A)
   EI (IEC) = 0.4
   INST = 10 (1000A)

5-MCGG (EF)5-MCGG (EF)
Settings
   Tap, Is 0.2 (20A)
   [E] Extremely Inverse 0.65
   INST 15 (300A)

5-CDG11 (N)5-CDG11 (N)
Settings
   PS 2.00 A (2A)
   TMS 0.15

7-MCGG (O/C)7-MCGG (O/C)
Settings
   Is = 1.00x In (100A)
   EI (IEC) = 0.4
   INST = 10 (1000A)

7-MCGG (EF)7-MCGG (EF)
Settings
   Tap, Is 0.2 (20A)
   [E] Extremely Inverse 0.65
   INST 15 (300A)

7-CDG11 (N)7-CDG11 (N)
Settings
   PS 2.00 A (2A)
   TMS 0.15
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QUU - Gibson Island WWTP

Blower Replacement Project

Load Flow Analysis - Scenario 4

2 Blower on Transformer 1, 1 Blower on Transformer 3

Incomer 1 and Bustie 2-3 Open

10Q11 Incomer 110Q11 Incomer 1
Settings
   Ir 0.60 xIn (1920A)
   tr 4 sec
   Isd 3.00 xIr (5760A)
   tsd 0.1 (I^2t On)
   Ii 2 xIn (6400A)

10Q12 Incomer 210Q12 Incomer 2
Settings
   Ir 0.60 xIn (1920A)
   tr 4 sec
   Isd 3.00 xIr (5760A)
   tsd 0.1 (I^2t On)
   Ii 2 xIn (6400A)

10Q13 Incomer 310Q13 Incomer 3
Settings
   Ir 0.60 xIn (1920A)
   tr 4 sec
   Isd 3.00 xIr (5760A)
   tsd 0.1 (I^2t On)
   Ii 2 xIn (6400A)

O
p

e
n

BUS-0001BUS-0001
Un = 415 V
LF = 400 V
LF VD = 3.7 %

BUS-0002BUS-0002
Un = 415 V
LF = 400 V
LF VD = 3.7 %

BUS-0003BUS-0003
Un = 415 V
LF = 412 V
LF VD = 0.8 %

10Q1610Q16
Settings
   A x Io = 1; 1 (400A)
   tr ( Fixed )
   Isd 5 x Ir (2000A)
   tsd = Fixed ( 80 ms )
   Ii = 12x In (4800A)

11Q1611Q16
Settings
   A x Io = 1; 1 (400A)
   tr ( Fixed )
   Isd 5 x Ir (2000A)
   tsd = Fixed ( 80 ms )
   Ii = 12x In (4800A)

ESB1 ReplacementESB1 Replacement
Un = 415 V
LF = 400 V
LF VD = 3.7 %

BUSTIE 1-2BUSTIE 1-2
LF 326 kW
LF 204 kVAR
LF PF 0.85
LF 556 A
LF Amps  0 %
Length 1 Meters
LF VD 0.00 %

BUSTIE 2-3BUSTIE 2-3
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 1 Meters
LF VD 0.00 %

SUB1-T1 1500kVASUB1-T1 1500kVA
Sn 1500 kVA (ONAN)
LF 951 kVA

LF 784 kW
LF 538 kVAR
LF Sec  1316 A
LF Current Sec  63 %
Pri Tap 0.00 %

FDR2-MBSBFDR2-MBSB
LF 767 kW
LF 496 kVAR
LF PF 0.84
LF 1316 A
LF Amps  47 %
Length 20 Meters
LF VD 0.19 %

ESB1 FeederESB1 Feeder
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 100 Meters
LF VD 0.00 %

SUB1-T2 1500kVASUB1-T2 1500kVA
Sn 1500 kVA (ONAN)
LF 0 kVA

LF 0 kW
LF 0 kVAR
LF Sec  0 A
LF Current Sec  0 %
Pri Tap 0.00 %

SUB1-T3 1500kVASUB1-T3 1500kVA
Sn 1500 kVA (ONAN)
LF 299 kVA

LF 255 kW
LF 155 kVAR
LF Sec  413 A
LF Current Sec  20 %
Pri Tap 0.00 %

FDR5-MBSBFDR5-MBSB
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 20 Meters
LF VD 0.00 %

CABLE14CABLE14
LF 254 kW
LF 151 kVAR
LF PF 0.86
LF 413 A
LF Amps  15 %
Length 20 Meters
LF VD 0.06 %

BUS 2BUS 2
Un = 11000 V
LF = 11055 V
LF VD = -0.5 %

FDR2FDR2
Settings

HV-CBL-FDR2HV-CBL-FDR2
LF 784 kW
LF 537 kVAR
LF PF 0.82
LF 50 A
LF Amps  34 %
Length 15 Meters
LF VD 0.01 %

FDR5FDR5
Settings

CABLE2CABLE2
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 15 Meters
LF VD 0.00 %

FDR7FDR7
Settings

CABLE15CABLE15
LF 255 kW
LF 155 kVAR
LF PF 0.86
LF 16 A
LF Amps  11 %
Length 15 Meters
LF VD 0.00 %

8-GBC SVB28-GBC SVB2
Settings

UTIL-0001UTIL-0001
Init Voltage 1.010 pu
SC Contribution 3P 8191 Amps
X/R 3P 17.243
SC Contribution SLG 1695 Amps
X/R SLG 5.893
LF kVA    = 1249 kVA
LF kW     = 1040 kW
LF kVAR = 692 kVAR
LF PF      = 0.83

FDR8FDR8
LF 1040 kW
LF 692 kVAR
LF PF 0.83
LF 65 A
LF Amps  12 %
Length 140 Meters
LF VD 0.02 %

12Q1112Q11
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

11Q1111Q11
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

13Q1113Q11
Settings
   Ir x Io = 630; 1 (630A)
   tr ( Fixed )
   Isd 1.5 xIr (945A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

CBL-0015CBL-0015
LF 180 kW
LF 135 kVAR
LF PF 0.80
LF 324 A
LF Amps  48 %
Length 2 Meters
LF VD 0.02 %

20Q1620Q16
Settings
   Ir = 1.0 x In (63A)
   Im = Adj 5 x In (315A)

20Q16EL20Q16EL
Settings
   Io> 0.30 A (0.3A)
   to> 0 mSec (I^2t Off)

12Q1612Q16
Settings
   Ir = 1.0 x In (63A)
   Im = Adj 5 x In (315A)

12Q16EL12Q16EL
Settings
   Io> 0.30 A (0.3A)
   to> 0 mSec (I^2t Off)

BE1-P1BE1-P1
LF 20 kW
LF 15 kVAR
LF PF 0.80
LF 36 A
LF Amps  37 %
Length 10 Meters
LF VD 0.11 %

BD1-DBBD1-DB
Rated 25 kVA
LF V 96 %
LF Amps 36 A
LF 20 kW
LF 15 kVAR
LF PF 0.80
Utiliz. 1.00

13Q1613Q16
Settings
   Ir = 1.0 x In (63A)
   Im = Adj 5 x In (315A)

13Q16EL13Q16EL
Settings
   Io> 0.30 A (0.3A)
   to> 0 mSec (I^2t Off)

PLC DB-P1PLC DB-P1
LF 20 kW
LF 15 kVAR
LF PF 0.80
LF 36 A
LF Amps  37 %
Length 10 Meters
LF VD 0.11 %

PLC DBPLC DB
Rated 25 kVA
LF V 96 %
LF Amps 36 A
LF 20 kW
LF 15 kVAR
LF PF 0.80
Utiliz. 1.00

14Q1614Q16
Settings
   Ir = 0.9 x In (144A)
   Im = Adj 5 x In (800A)

ESB2ESB2
Rated 101 kVA
LF V 94 %
LF Amps 149 A
LF 81 kW
LF 61 kVAR
LF PF 0.80
Utiliz. 1.00

ESB 2-P1ESB 2-P1
LF 82 kW
LF 62 kVAR
LF PF 0.80
LF 149 A
LF Amps  46 %
Length 245 Meters
LF VD 1.83 %

15Q1615Q16
Settings
   Ir = 0.8 x In (20A)
   Im = Adj 5 x In (125A)

BV-P1BV-P1
LF 8 kW
LF 6 kVAR
LF PF 0.80
LF 14 A
LF Amps  47 %
Length 10 Meters
LF VD 0.28 %

FCV30305FCV30305
Rated 10 kVA
LF V 96 %
LF Amps 14 A
LF 8 kW
LF 6 kVAR
LF PF 0.80
Utiliz. 1.00

Open
16Q1616Q16
Settings
   Ir = 1.0 x In (250A)
   Im = Adj 5 x In (1250A)

CBL-0020CBL-0020
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 10 Meters
LF VD 0.00 %

LOAD-0006LOAD-0006
Rated 10 kVA
LF V 0 %
LF Amps 0 A
LF 0 kW
LF 0 kVAR
LF PF 0.00
Utiliz. 1.00

VFD

VFD-4

BL004BL004
235 kW
State Running
LF V 96 %
LF 412 A
LF 245 kW
LF 144 kVAR
LF PF 0.86
Utiliz. 1.00

B4-P2B4-P2
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 412 A
LF Amps  63 %
Length 30 Meters
LF VD 0.31 %

VFD

VFD-6

BL006BL006
235 kW
State Running
LF V 0 %
LF 0 A
LF 0 kW
LF 0 kVAR
LF PF 0.00
Utiliz. 1.00

B6-P2B6-P2
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 30 Meters
LF VD 0.00 %

ASB3-1-P1ASB3-1-P1
LF 14 kW
LF 11 kVAR
LF PF 0.80
LF 26 A
LF Amps  3 %
Length 45 Meters
LF VD 0.03 %

19Q1219Q12
Settings
   Ir 0.40 xIn (640A)
   tr 0.5 sec
   Isd 1.50 xIr (960A)
   tsd 0 (I^2t On)
   Ii 2 xIn (3200A)

CBL-0024CBL-0024
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 10 Meters
LF VD 0.00 %

LOAD-0008LOAD-0008
Rated 8 kVA
LF V 0 %
LF Amps 0 A
LF 0 kW
LF 0 kVAR
LF PF 0.00
Utiliz. 1.00

18Q1218Q12
Settings
   A x Io = 1; 1 (400A)
   tr ( Fixed )
   Isd 1.5 xIr (600A)
   tsd = Fixed ( 80 ms )
   Ii = 11x In (4400A)

ESB1-P1ESB1-P1
LF 48 kW
LF 36 kVAR
LF PF 0.80
LF 87 A
LF Amps  12 %
Length 10 Meters
LF VD 0.02 %

ESB1 TempESB1 Temp
Rated 60 kVA
LF V 96 %
LF Amps 87 A
LF 48 kW
LF 36 kVAR
LF PF 0.80
Utiliz. 1.00

13Q1213Q12
Settings
   Ir = 1.0 x In (250A)
   Im = Adj 5 x In (1250A)

13Q12EL13Q12EL
Settings
   Io> 0.30 A (0.3A)
   to> 0 mSec (I^2t Off)

BLOWER1-P1BLOWER1-P1
LF 20 kW
LF 15 kVAR
LF PF 0.80
LF 36 A
LF Amps  8 %
Length 15 Meters
LF VD 0.03 %

B1 L&P DBB1 L&P DB
Rated 25 kVA
LF V 96 %
LF Amps 36 A
LF 20 kW
LF 15 kVAR
LF PF 0.80
Utiliz. 1.00

14Q1214Q12
Settings
   Ir = 0.7 x In (11.2A)
   Im = Adj 5 x In (80A)

GRIT CH-P1GRIT CH-P1
LF 6 kW
LF 4 kVAR
LF PF 0.80
LF 10 A
LF Amps  36 %
Length 20 Meters
LF VD 0.62 %

FCV30301FCV30301
Rated 7 kVA
LF V 96 %
LF Amps 10 A
LF 6 kW
LF 4 kVAR
LF PF 0.80
Utiliz. 1.00

15Q1215Q12
Settings
   Ir = 1.0 x In (160A)
   Im = Adj 5 x In (800A)

GRIT DRG-P1GRIT DRG-P1
LF 3 kW
LF 2 kVAR
LF PF 0.80
LF 6 A
LF Amps  2 %
Length 20 Meters
LF VD 0.01 %

GRIT DREDGERGRIT DREDGER
Rated 4 kVA
LF V 96 %
LF Amps 6 A
LF 3 kW
LF 2 kVAR
LF PF 0.80
Utiliz. 1.00

Open
17Q1217Q12
Settings
   Ir = 1.0 x In (125A)
   Im = Adj 5 x In (625A)

OD-P1OD-P1
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 10 Meters
LF VD 0.00 %

OXIDATION DITCHOXIDATION DITCH
Rated 8 kVA
LF V 0 %
LF Amps 0 A
LF 0 kW
LF 0 kVAR
LF PF 0.00
Utiliz. 1.00

16Q1216Q12
Settings
   A x Io = 1; 1 (400A)
   tr ( Fixed )
   Isd 1.5 xIr (600A)
   tsd = Fixed ( 80 ms )
   Ii = 11x In (4400A)

SETTLE TNK-P1SETTLE TNK-P1
LF 3 kW
LF 2 kVAR
LF PF 0.80
LF 6 A
LF Amps  1 %
Length 20 Meters
LF VD 0.00 %

FSTFST
Rated 4 kVA
LF V 96 %
LF Amps 6 A
LF 3 kW
LF 2 kVAR
LF PF 0.80
Utiliz. 1.00

12Q1212Q12
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

VFD

VFD-5

BL005BL005
235 kW
State Running
LF V 0 %
LF 0 A
LF 0 kW
LF 0 kVAR
LF PF 0.00
Utiliz. 1.00

B5-P2B5-P2
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 30 Meters
LF VD 0.00 %

11Q1211Q12
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

VFD

VFD-2

BL002BL002
235 kW
State Running
LF V 96 %
LF 412 A
LF 245 kW
LF 144 kVAR
LF PF 0.86
Utiliz. 1.00

B2-P2B2-P2
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 412 A
LF Amps  63 %
Length 30 Meters
LF VD 0.31 %

12Q1312Q13
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

VFD

VFD-3

BL003BL003
235 kW
State Running
LF V 0 %
LF 0 A
LF 0 kW
LF 0 kVAR
LF PF 0.00
Utiliz. 1.00

B3-P2B3-P2
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 30 Meters
LF VD 0.00 %

11Q1311Q13
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

VFD

VFD-1

BL001BL001
235 kW
State Running
LF V 99 %
LF 399 A
LF 245 kW
LF 144 kVAR
LF PF 0.86
Utiliz. 1.00

B1-P2B1-P2
LF 245 kW
LF 144 kVAR
LF PF 0.86
LF 399 A
LF Amps  61 %
Length 30 Meters
LF VD 0.30 %

12Q1412Q14
Settings
   Ir x Io = 630; 1 (630A)
   tr ( Fixed )
   Isd 1.5 xIr (945A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

ASB3-2-P1ASB3-2-P1
LF 8 kW
LF 6 kVAR
LF PF 0.80
LF 14 A
LF Amps  2 %
Length 45 Meters
LF VD 0.02 %

ASB3_BUS-1ASB3_BUS-1
Un = 415 V
LF = 400 V
LF VD = 3.7 %

CB11CB11
Settings
   LTPU 0.8 (320A)
   LTD 5.0
   STPU 2.0 (800A)
   STD 0.1 (I^2t On)
   INST 3.0 (1200A)

CB12CB12
Settings
   LTPU 0.8 (320A)
   LTD 5.0
   STPU 2.0 (800A)
   STD 0.1 (I^2t On)
   INST 3.0 (1200A)

ASB3_BUS-2ASB3_BUS-2
Un = 415 V
LF = 412 V
LF VD = 0.8 %

O
p

e
n

BUSTIE 1/4BUSTIE 1/4
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 0 Meters
LF VD 0.00 %

ASB3-1 18kVAASB3-1 18kVA ASB3-2 10kVAASB3-2 10kVA

ASB2 EssASB2 Ess
Un = 415 V
LF = 388 V
LF VD = 6.6 %

ESB1 FDR CBESB1 FDR CB
Settings
   A x Io = 1; 1 (350A)
   tr ( Fixed )
   Isd 1.5 xIr (525A)
   tsd = Fixed ( 80 ms )
   Ii = 11x In (6930A)

10Q11 Incomer 1 EF10Q11 Incomer 1 EF
Settings
   Ig 500 A (500A)
   tg 0.1 (Î 2t On)

10Q12 Incomer 2 EF10Q12 Incomer 2 EF
Settings
   Ig 500 A (500A)
   tg 0.1 (I^2t On)

10Q12 Incomer 2 EF010Q12 Incomer 2 EF0
Settings
   Ig 500 A (500A)
   tg 0.1 (I^2t On)

HFILTER4

B4-P1B4-P1
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 412 A
LF Amps  63 %
Length 3 Meters
LF VD 0.03 %

HFILTER2

B2-P1B2-P1
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 412 A
LF Amps  63 %
Length 3 Meters
LF VD 0.03 %

HFILTER3

B3-P1B3-P1
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 3 Meters
LF VD 0.00 %

HFILTER1

B1-P1B1-P1
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 399 A
LF Amps  61 %
Length 3 Meters
LF VD 0.03 %

HFILTER5

B5-P1B5-P1
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 3 Meters
LF VD 0.00 %

HFILTER6

B6-P1B6-P1
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 3 Meters
LF VD 0.00 %

PD-B4PD-B4
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

PD-B6PD-B6
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

PD-B1PD-B1
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

PD-B3PD-B3
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

PD-B2PD-B2
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

PD-B5PD-B5
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

ESB1-DBESB1-DB

PD-0055PD-0055
Settings
   Ir 1.00 xIn (800A)
   tr 0.5 sec
   Isd 1.50 xIr (1200A)
   tsd 0 (I^2t On)
   Ii 2 xIn (1600A)

CBL-0045CBL-0045
LF 119 kW
LF 89 kVAR
LF PF 0.80
LF 220 A
LF Amps  22 %
Length 20 Meters
LF VD 0.10 %

SGEN-0001SGEN-0001
Sn = 250.000 kVA
LF = 148 kVA
LF = 119 kW
LF = 89 kVAR
LF PF 0.80

ASB2 LoadASB2 Load
Rated 148 kVA
LF V 93 %
LF Amps 220 A
LF 118 kW
LF 89 kVAR
LF PF 0.80
Utiliz. 1.00

2-MCGG (O/C)2-MCGG (O/C)
Settings
   Is = 1.00x In (100A)
   EI (IEC) = 0.4
   INST = 10 (1000A)

2-MCGG (EF)2-MCGG (EF)
Settings
   Tap, Is 0.2 (20A)
   [E] Extremely Inverse 0.65
   INST 15 (300A)

2-CDG11 (N)2-CDG11 (N)
Settings
   PS 2.00 A (2A)
   TMS 0.15

5-MCGG (O/C)5-MCGG (O/C)
Settings
   Is = 1.00x In (100A)
   EI (IEC) = 0.4
   INST = 10 (1000A)

5-MCGG (EF)5-MCGG (EF)
Settings
   Tap, Is 0.2 (20A)
   [E] Extremely Inverse 0.65
   INST 15 (300A)

5-CDG11 (N)5-CDG11 (N)
Settings
   PS 2.00 A (2A)
   TMS 0.15

7-MCGG (O/C)7-MCGG (O/C)
Settings
   Is = 1.00x In (100A)
   EI (IEC) = 0.4
   INST = 10 (1000A)

7-MCGG (EF)7-MCGG (EF)
Settings
   Tap, Is 0.2 (20A)
   [E] Extremely Inverse 0.65
   INST 15 (300A)

7-CDG11 (N)7-CDG11 (N)
Settings
   PS 2.00 A (2A)
   TMS 0.15
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QUU - Gibson Island WWTP

Blower Replacement Project

Load Flow Analysis - Scenario 5

2 Blower on Transformer 2, 2 Blower on Transformer 3

Incomer 1 and Bustie 2-3 Open

10Q11 Incomer 110Q11 Incomer 1
Settings
   Ir 0.60 xIn (1920A)
   tr 4 sec
   Isd 3.00 xIr (5760A)
   tsd 0.1 (I^2t On)
   Ii 2 xIn (6400A)

10Q12 Incomer 210Q12 Incomer 2
Settings
   Ir 0.60 xIn (1920A)
   tr 4 sec
   Isd 3.00 xIr (5760A)
   tsd 0.1 (I^2t On)
   Ii 2 xIn (6400A)

10Q13 Incomer 310Q13 Incomer 3
Settings
   Ir 0.60 xIn (1920A)
   tr 4 sec
   Isd 3.00 xIr (5760A)
   tsd 0.1 (I^2t On)
   Ii 2 xIn (6400A)

O
p

e
n

BUS-0001BUS-0001
Un = 415 V
LF = 399 V
LF VD = 3.8 %

BUS-0002BUS-0002
Un = 415 V
LF = 399 V
LF VD = 3.8 %

BUS-0003BUS-0003
Un = 415 V
LF = 406 V
LF VD = 2.2 %

10Q1610Q16
Settings
   A x Io = 1; 1 (400A)
   tr ( Fixed )
   Isd 5 x Ir (2000A)
   tsd = Fixed ( 80 ms )
   Ii = 12x In (4800A)

11Q1611Q16
Settings
   A x Io = 1; 1 (400A)
   tr ( Fixed )
   Isd 5 x Ir (2000A)
   tsd = Fixed ( 80 ms )
   Ii = 12x In (4800A)

ESB1 ReplacementESB1 Replacement
Un = 415 V
LF = 399 V
LF VD = 3.8 %

BUSTIE 1-2BUSTIE 1-2
LF 440 kW
LF 290 kVAR
LF PF 0.83
LF 762 A
LF Amps  0 %
Length 1 Meters
LF VD 0.00 %

BUSTIE 2-3BUSTIE 2-3
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 1 Meters
LF VD 0.00 %

SUB1-T1 1500kVASUB1-T1 1500kVA
Sn 1500 kVA (ONAN)
LF 0 kVA

LF 0 kW
LF 0 kVAR
LF Sec  0 A
LF Current Sec  0 %
Pri Tap 0.00 %

FDR2-MBSBFDR2-MBSB
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 20 Meters
LF VD 0.00 %

ESB1 FeederESB1 Feeder
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 100 Meters
LF VD 0.00 %

SUB1-T2 1500kVASUB1-T2 1500kVA
Sn 1500 kVA (ONAN)
LF 951 kVA

LF 784 kW
LF 538 kVAR
LF Sec  1318 A
LF Current Sec  63 %
Pri Tap 0.00 %

SUB1-T3 1500kVASUB1-T3 1500kVA
Sn 1500 kVA (ONAN)
LF 595 kVA

LF 507 kW
LF 312 kVAR
LF Sec  824 A
LF Current Sec  40 %
Pri Tap 0.00 %

FDR5-MBSBFDR5-MBSB
LF 767 kW
LF 496 kVAR
LF PF 0.84
LF 1318 A
LF Amps  47 %
Length 20 Meters
LF VD 0.19 %

CABLE14CABLE14
LF 500 kW
LF 295 kVAR
LF PF 0.86
LF 824 A
LF Amps  29 %
Length 20 Meters
LF VD 0.12 %

BUS 2BUS 2
Un = 11000 V
LF = 11042 V
LF VD = -0.4 %

FDR2FDR2
Settings

HV-CBL-FDR2HV-CBL-FDR2
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 15 Meters
LF VD 0.00 %

FDR5FDR5
Settings

CABLE2CABLE2
LF 784 kW
LF 538 kVAR
LF PF 0.82
LF 50 A
LF Amps  34 %
Length 15 Meters
LF VD 0.01 %

FDR7FDR7
Settings

CABLE15CABLE15
LF 507 kW
LF 312 kVAR
LF PF 0.85
LF 31 A
LF Amps  21 %
Length 15 Meters
LF VD 0.01 %

8-GBC SVB28-GBC SVB2
Settings

UTIL-0001UTIL-0001
Init Voltage 1.010 pu
SC Contribution 3P 8191 Amps
X/R 3P 17.243
SC Contribution SLG 1695 Amps
X/R SLG 5.893
LF kVA    = 1545 kVA
LF kW     = 1291 kW
LF kVAR = 849 kVAR
LF PF      = 0.84

FDR8FDR8
LF 1291 kW
LF 849 kVAR
LF PF 0.84
LF 81 A
LF Amps  15 %
Length 140 Meters
LF VD 0.03 %

12Q1112Q11
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

11Q1111Q11
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

13Q1113Q11
Settings
   Ir x Io = 630; 1 (630A)
   tr ( Fixed )
   Isd 1.5 xIr (945A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

CBL-0015CBL-0015
LF 180 kW
LF 135 kVAR
LF PF 0.80
LF 325 A
LF Amps  49 %
Length 2 Meters
LF VD 0.02 %

20Q1620Q16
Settings
   Ir = 1.0 x In (63A)
   Im = Adj 5 x In (315A)

20Q16EL20Q16EL
Settings
   Io> 0.30 A (0.3A)
   to> 0 mSec (I^2t Off)

12Q1612Q16
Settings
   Ir = 1.0 x In (63A)
   Im = Adj 5 x In (315A)

12Q16EL12Q16EL
Settings
   Io> 0.30 A (0.3A)
   to> 0 mSec (I^2t Off)

BE1-P1BE1-P1
LF 20 kW
LF 15 kVAR
LF PF 0.80
LF 36 A
LF Amps  37 %
Length 10 Meters
LF VD 0.11 %

BD1-DBBD1-DB
Rated 25 kVA
LF V 96 %
LF Amps 36 A
LF 20 kW
LF 15 kVAR
LF PF 0.80
Utiliz. 1.00

13Q1613Q16
Settings
   Ir = 1.0 x In (63A)
   Im = Adj 5 x In (315A)

13Q16EL13Q16EL
Settings
   Io> 0.30 A (0.3A)
   to> 0 mSec (I^2t Off)

PLC DB-P1PLC DB-P1
LF 20 kW
LF 15 kVAR
LF PF 0.80
LF 36 A
LF Amps  37 %
Length 10 Meters
LF VD 0.11 %

PLC DBPLC DB
Rated 25 kVA
LF V 96 %
LF Amps 36 A
LF 20 kW
LF 15 kVAR
LF PF 0.80
Utiliz. 1.00

14Q1614Q16
Settings
   Ir = 0.9 x In (144A)
   Im = Adj 5 x In (800A)

ESB2ESB2
Rated 101 kVA
LF V 94 %
LF Amps 149 A
LF 81 kW
LF 61 kVAR
LF PF 0.80
Utiliz. 1.00

ESB 2-P1ESB 2-P1
LF 82 kW
LF 62 kVAR
LF PF 0.80
LF 149 A
LF Amps  46 %
Length 245 Meters
LF VD 1.84 %

15Q1615Q16
Settings
   Ir = 0.8 x In (20A)
   Im = Adj 5 x In (125A)

BV-P1BV-P1
LF 8 kW
LF 6 kVAR
LF PF 0.80
LF 15 A
LF Amps  47 %
Length 10 Meters
LF VD 0.28 %

FCV30305FCV30305
Rated 10 kVA
LF V 96 %
LF Amps 15 A
LF 8 kW
LF 6 kVAR
LF PF 0.80
Utiliz. 1.00

Open
16Q1616Q16
Settings
   Ir = 1.0 x In (250A)
   Im = Adj 5 x In (1250A)

CBL-0020CBL-0020
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 10 Meters
LF VD 0.00 %

LOAD-0006LOAD-0006
Rated 10 kVA
LF V 0 %
LF Amps 0 A
LF 0 kW
LF 0 kVAR
LF PF 0.00
Utiliz. 1.00

VFD

VFD-4

BL004BL004
235 kW
State Running
LF V 96 %
LF 412 A
LF 245 kW
LF 144 kVAR
LF PF 0.86
Utiliz. 1.00

B4-P2B4-P2
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 412 A
LF Amps  63 %
Length 30 Meters
LF VD 0.31 %

VFD

VFD-6

BL006BL006
235 kW
State Running
LF V 0 %
LF 0 A
LF 0 kW
LF 0 kVAR
LF PF 0.00
Utiliz. 1.00

B6-P2B6-P2
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 30 Meters
LF VD 0.00 %

ASB3-1-P1ASB3-1-P1
LF 14 kW
LF 11 kVAR
LF PF 0.80
LF 26 A
LF Amps  3 %
Length 45 Meters
LF VD 0.03 %

19Q1219Q12
Settings
   Ir 0.40 xIn (640A)
   tr 0.5 sec
   Isd 1.50 xIr (960A)
   tsd 0 (I^2t On)
   Ii 2 xIn (3200A)

CBL-0024CBL-0024
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 10 Meters
LF VD 0.00 %

LOAD-0008LOAD-0008
Rated 8 kVA
LF V 0 %
LF Amps 0 A
LF 0 kW
LF 0 kVAR
LF PF 0.00
Utiliz. 1.00

18Q1218Q12
Settings
   A x Io = 1; 1 (400A)
   tr ( Fixed )
   Isd 1.5 xIr (600A)
   tsd = Fixed ( 80 ms )
   Ii = 11x In (4400A)

ESB1-P1ESB1-P1
LF 48 kW
LF 36 kVAR
LF PF 0.80
LF 87 A
LF Amps  12 %
Length 10 Meters
LF VD 0.02 %

ESB1 TempESB1 Temp
Rated 60 kVA
LF V 96 %
LF Amps 87 A
LF 48 kW
LF 36 kVAR
LF PF 0.80
Utiliz. 1.00

13Q1213Q12
Settings
   Ir = 1.0 x In (250A)
   Im = Adj 5 x In (1250A)

13Q12EL13Q12EL
Settings
   Io> 0.30 A (0.3A)
   to> 0 mSec (I^2t Off)

BLOWER1-P1BLOWER1-P1
LF 20 kW
LF 15 kVAR
LF PF 0.80
LF 36 A
LF Amps  8 %
Length 15 Meters
LF VD 0.03 %

B1 L&P DBB1 L&P DB
Rated 25 kVA
LF V 96 %
LF Amps 36 A
LF 20 kW
LF 15 kVAR
LF PF 0.80
Utiliz. 1.00

14Q1214Q12
Settings
   Ir = 0.7 x In (11.2A)
   Im = Adj 5 x In (80A)

GRIT CH-P1GRIT CH-P1
LF 6 kW
LF 4 kVAR
LF PF 0.80
LF 10 A
LF Amps  36 %
Length 20 Meters
LF VD 0.62 %

FCV30301FCV30301
Rated 7 kVA
LF V 96 %
LF Amps 10 A
LF 6 kW
LF 4 kVAR
LF PF 0.80
Utiliz. 1.00

15Q1215Q12
Settings
   Ir = 1.0 x In (160A)
   Im = Adj 5 x In (800A)

GRIT DRG-P1GRIT DRG-P1
LF 3 kW
LF 2 kVAR
LF PF 0.80
LF 6 A
LF Amps  2 %
Length 20 Meters
LF VD 0.01 %

GRIT DREDGERGRIT DREDGER
Rated 4 kVA
LF V 96 %
LF Amps 6 A
LF 3 kW
LF 2 kVAR
LF PF 0.80
Utiliz. 1.00

Open
17Q1217Q12
Settings
   Ir = 1.0 x In (125A)
   Im = Adj 5 x In (625A)

OD-P1OD-P1
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 10 Meters
LF VD 0.00 %

OXIDATION DITCHOXIDATION DITCH
Rated 8 kVA
LF V 0 %
LF Amps 0 A
LF 0 kW
LF 0 kVAR
LF PF 0.00
Utiliz. 1.00

16Q1216Q12
Settings
   A x Io = 1; 1 (400A)
   tr ( Fixed )
   Isd 1.5 xIr (600A)
   tsd = Fixed ( 80 ms )
   Ii = 11x In (4400A)

SETTLE TNK-P1SETTLE TNK-P1
LF 3 kW
LF 2 kVAR
LF PF 0.80
LF 6 A
LF Amps  1 %
Length 20 Meters
LF VD 0.00 %

FSTFST
Rated 4 kVA
LF V 96 %
LF Amps 6 A
LF 3 kW
LF 2 kVAR
LF PF 0.80
Utiliz. 1.00

12Q1212Q12
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

VFD

VFD-5

BL005BL005
235 kW
State Running
LF V 0 %
LF 0 A
LF 0 kW
LF 0 kVAR
LF PF 0.00
Utiliz. 1.00

B5-P2B5-P2
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 30 Meters
LF VD 0.00 %

11Q1211Q12
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

VFD

VFD-2

BL002BL002
235 kW
State Running
LF V 96 %
LF 412 A
LF 245 kW
LF 144 kVAR
LF PF 0.86
Utiliz. 1.00

B2-P2B2-P2
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 412 A
LF Amps  63 %
Length 30 Meters
LF VD 0.31 %

12Q1312Q13
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

VFD

VFD-3

BL003BL003
235 kW
State Running
LF V 97 %
LF 405 A
LF 245 kW
LF 144 kVAR
LF PF 0.86
Utiliz. 1.00

B3-P2B3-P2
LF 245 kW
LF 144 kVAR
LF PF 0.86
LF 405 A
LF Amps  62 %
Length 30 Meters
LF VD 0.30 %

11Q1311Q13
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

VFD

VFD-1

BL001BL001
235 kW
State Running
LF V 97 %
LF 405 A
LF 245 kW
LF 144 kVAR
LF PF 0.86
Utiliz. 1.00

B1-P2B1-P2
LF 245 kW
LF 144 kVAR
LF PF 0.86
LF 405 A
LF Amps  62 %
Length 30 Meters
LF VD 0.30 %

12Q1412Q14
Settings
   Ir x Io = 630; 1 (630A)
   tr ( Fixed )
   Isd 1.5 xIr (945A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

ASB3-2-P1ASB3-2-P1
LF 8 kW
LF 6 kVAR
LF PF 0.80
LF 14 A
LF Amps  2 %
Length 45 Meters
LF VD 0.02 %

ASB3_BUS-1ASB3_BUS-1
Un = 415 V
LF = 399 V
LF VD = 3.9 %

CB11CB11
Settings
   LTPU 0.8 (320A)
   LTD 5.0
   STPU 2.0 (800A)
   STD 0.1 (I^2t On)
   INST 3.0 (1200A)

CB12CB12
Settings
   LTPU 0.8 (320A)
   LTD 5.0
   STPU 2.0 (800A)
   STD 0.1 (I^2t On)
   INST 3.0 (1200A)

ASB3_BUS-2ASB3_BUS-2
Un = 415 V
LF = 406 V
LF VD = 2.2 %

O
p
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BUSTIE 1/4BUSTIE 1/4
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 0 Meters
LF VD 0.00 %

ASB3-1 18kVAASB3-1 18kVA ASB3-2 10kVAASB3-2 10kVA

ASB2 EssASB2 Ess
Un = 415 V
LF = 388 V
LF VD = 6.6 %

ESB1 FDR CBESB1 FDR CB
Settings
   A x Io = 1; 1 (350A)
   tr ( Fixed )
   Isd 1.5 xIr (525A)
   tsd = Fixed ( 80 ms )
   Ii = 11x In (6930A)

10Q11 Incomer 1 EF10Q11 Incomer 1 EF
Settings
   Ig 500 A (500A)
   tg 0.1 (Î 2t On)

10Q12 Incomer 2 EF10Q12 Incomer 2 EF
Settings
   Ig 500 A (500A)
   tg 0.1 (I^2t On)

10Q12 Incomer 2 EF010Q12 Incomer 2 EF0
Settings
   Ig 500 A (500A)
   tg 0.1 (I^2t On)

HFILTER4

B4-P1B4-P1
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 412 A
LF Amps  63 %
Length 3 Meters
LF VD 0.03 %

HFILTER2

B2-P1B2-P1
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 412 A
LF Amps  63 %
Length 3 Meters
LF VD 0.03 %

HFILTER3

B3-P1B3-P1
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 405 A
LF Amps  62 %
Length 3 Meters
LF VD 0.03 %

HFILTER1

B1-P1B1-P1
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 405 A
LF Amps  62 %
Length 3 Meters
LF VD 0.03 %

HFILTER5

B5-P1B5-P1
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 3 Meters
LF VD 0.00 %

HFILTER6

B6-P1B6-P1
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 3 Meters
LF VD 0.00 %

PD-B4PD-B4
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

PD-B6PD-B6
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

PD-B1PD-B1
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

PD-B3PD-B3
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

PD-B2PD-B2
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

PD-B5PD-B5
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

ESB1-DBESB1-DB

PD-0055PD-0055
Settings
   Ir 1.00 xIn (800A)
   tr 0.5 sec
   Isd 1.50 xIr (1200A)
   tsd 0 (I^2t On)
   Ii 2 xIn (1600A)

CBL-0045CBL-0045
LF 119 kW
LF 89 kVAR
LF PF 0.80
LF 220 A
LF Amps  22 %
Length 20 Meters
LF VD 0.10 %

SGEN-0001SGEN-0001
Sn = 250.000 kVA
LF = 148 kVA
LF = 119 kW
LF = 89 kVAR
LF PF 0.80

ASB2 LoadASB2 Load
Rated 148 kVA
LF V 93 %
LF Amps 220 A
LF 118 kW
LF 89 kVAR
LF PF 0.80
Utiliz. 1.00

2-MCGG (O/C)2-MCGG (O/C)
Settings
   Is = 1.00x In (100A)
   EI (IEC) = 0.4
   INST = 10 (1000A)

2-MCGG (EF)2-MCGG (EF)
Settings
   Tap, Is 0.2 (20A)
   [E] Extremely Inverse 0.65
   INST 15 (300A)

2-CDG11 (N)2-CDG11 (N)
Settings
   PS 2.00 A (2A)
   TMS 0.15

5-MCGG (O/C)5-MCGG (O/C)
Settings
   Is = 1.00x In (100A)
   EI (IEC) = 0.4
   INST = 10 (1000A)

5-MCGG (EF)5-MCGG (EF)
Settings
   Tap, Is 0.2 (20A)
   [E] Extremely Inverse 0.65
   INST 15 (300A)

5-CDG11 (N)5-CDG11 (N)
Settings
   PS 2.00 A (2A)
   TMS 0.15

7-MCGG (O/C)7-MCGG (O/C)
Settings
   Is = 1.00x In (100A)
   EI (IEC) = 0.4
   INST = 10 (1000A)

7-MCGG (EF)7-MCGG (EF)
Settings
   Tap, Is 0.2 (20A)
   [E] Extremely Inverse 0.65
   INST 15 (300A)

7-CDG11 (N)7-CDG11 (N)
Settings
   PS 2.00 A (2A)
   TMS 0.15
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QUU - Gibson Island WWTP

Blower Replacement Project

Load Flow Analysis - Scenario 6

3 Blower on Transformer 3, 1 Blower on Transformer 1

Incomer 2 and Bustie 1-2 Open

10Q11 Incomer 110Q11 Incomer 1
Settings
   Ir 0.60 xIn (1920A)
   tr 4 sec
   Isd 3.00 xIr (5760A)
   tsd 0.1 (I^2t On)
   Ii 2 xIn (6400A)

10Q12 Incomer 210Q12 Incomer 2
Settings
   Ir 0.60 xIn (1920A)
   tr 4 sec
   Isd 3.00 xIr (5760A)
   tsd 0.1 (I^2t On)
   Ii 2 xIn (6400A)

10Q13 Incomer 310Q13 Incomer 3
Settings
   Ir 0.60 xIn (1920A)
   tr 4 sec
   Isd 3.00 xIr (5760A)
   tsd 0.1 (I^2t On)
   Ii 2 xIn (6400A)

BUS-0001BUS-0001
Un = 415 V
LF = 407 V
LF VD = 2.0 %

BUS-0002BUS-0002
Un = 415 V
LF = 398 V
LF VD = 4.0 %

BUS-0003BUS-0003
Un = 415 V
LF = 398 V
LF VD = 4.0 %

10Q1610Q16
Settings
   A x Io = 1; 1 (400A)
   tr ( Fixed )
   Isd 5 x Ir (2000A)
   tsd = Fixed ( 80 ms )
   Ii = 12x In (4800A)

11Q1611Q16
Settings
   A x Io = 1; 1 (400A)
   tr ( Fixed )
   Isd 5 x Ir (2000A)
   tsd = Fixed ( 80 ms )
   Ii = 12x In (4800A)

ESB1 ReplacementESB1 Replacement
Un = 415 V
LF = 407 V
LF VD = 2.0 %

BUSTIE 1-2BUSTIE 1-2
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 1 Meters
LF VD 0.00 %

BUSTIE 2-3BUSTIE 2-3
LF 326 kW
LF 204 kVAR
LF PF 0.85
LF 557 A
LF Amps  0 %
Length 1 Meters
LF VD 0.00 %

O
p

e
n

SUB1-T1 1500kVASUB1-T1 1500kVA
Sn 1500 kVA (ONAN)
LF 539 kVA

LF 446 kW
LF 304 kVAR
LF Sec  747 A
LF Current Sec  36 %
Pri Tap 0.00 %

FDR2-MBSBFDR2-MBSB
LF 440 kW
LF 290 kVAR
LF PF 0.83
LF 747 A
LF Amps  27 %
Length 20 Meters
LF VD 0.11 %

ESB1 FeederESB1 Feeder
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 100 Meters
LF VD 0.00 %

SUB1-T2 1500kVASUB1-T2 1500kVA
Sn 1500 kVA (ONAN)
LF 0 kVA

LF 0 kW
LF 0 kVAR
LF Sec  0 A
LF Current Sec  0 %
Pri Tap 0.00 %

SUB1-T3 1500kVASUB1-T3 1500kVA
Sn 1500 kVA (ONAN)
LF 1008 kVA

LF 846 kW
LF 548 kVAR
LF Sec  1397 A
LF Current Sec  67 %
Pri Tap 0.00 %

FDR5-MBSBFDR5-MBSB
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 20 Meters
LF VD 0.00 %

CABLE14CABLE14
LF 826 kW
LF 501 kVAR
LF PF 0.86
LF 1397 A
LF Amps  50 %
Length 20 Meters
LF VD 0.20 %

BUS 2BUS 2
Un = 11000 V
LF = 11042 V
LF VD = -0.4 %

FDR2FDR2
Settings

HV-CBL-FDR2HV-CBL-FDR2
LF 446 kW
LF 304 kVAR
LF PF 0.83
LF 28 A
LF Amps  19 %
Length 15 Meters
LF VD 0.01 %

FDR5FDR5
Settings

CABLE2CABLE2
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 15 Meters
LF VD 0.00 %

FDR7FDR7
Settings

CABLE15CABLE15
LF 846 kW
LF 548 kVAR
LF PF 0.84
LF 53 A
LF Amps  36 %
Length 15 Meters
LF VD 0.01 %

8-GBC SVB28-GBC SVB2
Settings

UTIL-0001UTIL-0001
Init Voltage 1.010 pu
SC Contribution 3P 8191 Amps
X/R 3P 17.243
SC Contribution SLG 1695 Amps
X/R SLG 5.893
LF kVA    = 1548 kVA
LF kW     = 1292 kW
LF kVAR = 852 kVAR
LF PF      = 0.83

FDR8FDR8
LF 1292 kW
LF 852 kVAR
LF PF 0.83
LF 81 A
LF Amps  15 %
Length 140 Meters
LF VD 0.03 %

12Q1112Q11
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

11Q1111Q11
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

13Q1113Q11
Settings
   Ir x Io = 630; 1 (630A)
   tr ( Fixed )
   Isd 1.5 xIr (945A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

CBL-0015CBL-0015
LF 180 kW
LF 135 kVAR
LF PF 0.80
LF 319 A
LF Amps  48 %
Length 2 Meters
LF VD 0.02 %

20Q1620Q16
Settings
   Ir = 1.0 x In (63A)
   Im = Adj 5 x In (315A)

20Q16EL20Q16EL
Settings
   Io> 0.30 A (0.3A)
   to> 0 mSec (I^2t Off)

12Q1612Q16
Settings
   Ir = 1.0 x In (63A)
   Im = Adj 5 x In (315A)

12Q16EL12Q16EL
Settings
   Io> 0.30 A (0.3A)
   to> 0 mSec (I^2t Off)

BE1-P1BE1-P1
LF 20 kW
LF 15 kVAR
LF PF 0.80
LF 36 A
LF Amps  37 %
Length 10 Meters
LF VD 0.11 %

BD1-DBBD1-DB
Rated 25 kVA
LF V 98 %
LF Amps 36 A
LF 20 kW
LF 15 kVAR
LF PF 0.80
Utiliz. 1.00

13Q1613Q16
Settings
   Ir = 1.0 x In (63A)
   Im = Adj 5 x In (315A)

13Q16EL13Q16EL
Settings
   Io> 0.30 A (0.3A)
   to> 0 mSec (I^2t Off)

PLC DB-P1PLC DB-P1
LF 20 kW
LF 15 kVAR
LF PF 0.80
LF 36 A
LF Amps  37 %
Length 10 Meters
LF VD 0.11 %

PLC DBPLC DB
Rated 25 kVA
LF V 98 %
LF Amps 36 A
LF 20 kW
LF 15 kVAR
LF PF 0.80
Utiliz. 1.00

14Q1614Q16
Settings
   Ir = 0.9 x In (144A)
   Im = Adj 5 x In (800A)

ESB2ESB2
Rated 101 kVA
LF V 96 %
LF Amps 146 A
LF 81 kW
LF 61 kVAR
LF PF 0.80
Utiliz. 1.00

ESB 2-P1ESB 2-P1
LF 82 kW
LF 62 kVAR
LF PF 0.80
LF 146 A
LF Amps  45 %
Length 245 Meters
LF VD 1.80 %

15Q1615Q16
Settings
   Ir = 0.8 x In (20A)
   Im = Adj 5 x In (125A)

BV-P1BV-P1
LF 8 kW
LF 6 kVAR
LF PF 0.80
LF 14 A
LF Amps  46 %
Length 10 Meters
LF VD 0.27 %

FCV30305FCV30305
Rated 10 kVA
LF V 98 %
LF Amps 14 A
LF 8 kW
LF 6 kVAR
LF PF 0.80
Utiliz. 1.00

Open
16Q1616Q16
Settings
   Ir = 1.0 x In (250A)
   Im = Adj 5 x In (1250A)

CBL-0020CBL-0020
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 10 Meters
LF VD 0.00 %

LOAD-0006LOAD-0006
Rated 10 kVA
LF V 0 %
LF Amps 0 A
LF 0 kW
LF 0 kVAR
LF PF 0.00
Utiliz. 1.00

VFD

VFD-4

BL004BL004
235 kW
State Running
LF V 98 %
LF 404 A
LF 245 kW
LF 144 kVAR
LF PF 0.86
Utiliz. 1.00

B4-P2B4-P2
LF 245 kW
LF 144 kVAR
LF PF 0.86
LF 404 A
LF Amps  62 %
Length 30 Meters
LF VD 0.30 %

VFD

VFD-6

BL006BL006
235 kW
State Running
LF V 0 %
LF 0 A
LF 0 kW
LF 0 kVAR
LF PF 0.00
Utiliz. 1.00

B6-P2B6-P2
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 30 Meters
LF VD 0.00 %

ASB3-1-P1ASB3-1-P1
LF 14 kW
LF 11 kVAR
LF PF 0.80
LF 26 A
LF Amps  3 %
Length 45 Meters
LF VD 0.03 %

19Q1219Q12
Settings
   Ir 0.40 xIn (640A)
   tr 0.5 sec
   Isd 1.50 xIr (960A)
   tsd 0 (I^2t On)
   Ii 2 xIn (3200A)

CBL-0024CBL-0024
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 10 Meters
LF VD 0.00 %

LOAD-0008LOAD-0008
Rated 8 kVA
LF V 0 %
LF Amps 0 A
LF 0 kW
LF 0 kVAR
LF PF 0.00
Utiliz. 1.00

18Q1218Q12
Settings
   A x Io = 1; 1 (400A)
   tr ( Fixed )
   Isd 1.5 xIr (600A)
   tsd = Fixed ( 80 ms )
   Ii = 11x In (4400A)

ESB1-P1ESB1-P1
LF 48 kW
LF 36 kVAR
LF PF 0.80
LF 87 A
LF Amps  12 %
Length 10 Meters
LF VD 0.02 %

ESB1 TempESB1 Temp
Rated 60 kVA
LF V 96 %
LF Amps 87 A
LF 48 kW
LF 36 kVAR
LF PF 0.80
Utiliz. 1.00

13Q1213Q12
Settings
   Ir = 1.0 x In (250A)
   Im = Adj 5 x In (1250A)

13Q12EL13Q12EL
Settings
   Io> 0.30 A (0.3A)
   to> 0 mSec (I^2t Off)

BLOWER1-P1BLOWER1-P1
LF 20 kW
LF 15 kVAR
LF PF 0.80
LF 36 A
LF Amps  8 %
Length 15 Meters
LF VD 0.03 %

B1 L&P DBB1 L&P DB
Rated 25 kVA
LF V 96 %
LF Amps 36 A
LF 20 kW
LF 15 kVAR
LF PF 0.80
Utiliz. 1.00

14Q1214Q12
Settings
   Ir = 0.7 x In (11.2A)
   Im = Adj 5 x In (80A)

GRIT CH-P1GRIT CH-P1
LF 6 kW
LF 4 kVAR
LF PF 0.80
LF 10 A
LF Amps  36 %
Length 20 Meters
LF VD 0.62 %

FCV30301FCV30301
Rated 7 kVA
LF V 95 %
LF Amps 10 A
LF 6 kW
LF 4 kVAR
LF PF 0.80
Utiliz. 1.00

15Q1215Q12
Settings
   Ir = 1.0 x In (160A)
   Im = Adj 5 x In (800A)

GRIT DRG-P1GRIT DRG-P1
LF 3 kW
LF 2 kVAR
LF PF 0.80
LF 6 A
LF Amps  2 %
Length 20 Meters
LF VD 0.01 %

GRIT DREDGERGRIT DREDGER
Rated 4 kVA
LF V 96 %
LF Amps 6 A
LF 3 kW
LF 2 kVAR
LF PF 0.80
Utiliz. 1.00

Open
17Q1217Q12
Settings
   Ir = 1.0 x In (125A)
   Im = Adj 5 x In (625A)

OD-P1OD-P1
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 10 Meters
LF VD 0.00 %

OXIDATION DITCHOXIDATION DITCH
Rated 8 kVA
LF V 0 %
LF Amps 0 A
LF 0 kW
LF 0 kVAR
LF PF 0.00
Utiliz. 1.00

16Q1216Q12
Settings
   A x Io = 1; 1 (400A)
   tr ( Fixed )
   Isd 1.5 xIr (600A)
   tsd = Fixed ( 80 ms )
   Ii = 11x In (4400A)

SETTLE TNK-P1SETTLE TNK-P1
LF 3 kW
LF 2 kVAR
LF PF 0.80
LF 6 A
LF Amps  1 %
Length 20 Meters
LF VD 0.00 %

FSTFST
Rated 4 kVA
LF V 96 %
LF Amps 6 A
LF 3 kW
LF 2 kVAR
LF PF 0.80
Utiliz. 1.00

12Q1212Q12
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

VFD

VFD-5

BL005BL005
235 kW
State Running
LF V 0 %
LF 0 A
LF 0 kW
LF 0 kVAR
LF PF 0.00
Utiliz. 1.00

B5-P2B5-P2
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 30 Meters
LF VD 0.00 %

11Q1211Q12
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

VFD

VFD-2

BL002BL002
235 kW
State Running
LF V 96 %
LF 413 A
LF 245 kW
LF 144 kVAR
LF PF 0.86
Utiliz. 1.00

B2-P2B2-P2
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 413 A
LF Amps  63 %
Length 30 Meters
LF VD 0.31 %

12Q1312Q13
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

VFD

VFD-3

BL003BL003
235 kW
State Running
LF V 96 %
LF 413 A
LF 245 kW
LF 144 kVAR
LF PF 0.86
Utiliz. 1.00

B3-P2B3-P2
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 413 A
LF Amps  63 %
Length 30 Meters
LF VD 0.31 %

11Q1311Q13
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

VFD

VFD-1

BL001BL001
235 kW
State Running
LF V 96 %
LF 413 A
LF 245 kW
LF 144 kVAR
LF PF 0.86
Utiliz. 1.00

B1-P2B1-P2
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 413 A
LF Amps  63 %
Length 30 Meters
LF VD 0.31 %

12Q1412Q14
Settings
   Ir x Io = 630; 1 (630A)
   tr ( Fixed )
   Isd 1.5 xIr (945A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

ASB3-2-P1ASB3-2-P1
LF 8 kW
LF 6 kVAR
LF PF 0.80
LF 14 A
LF Amps  2 %
Length 45 Meters
LF VD 0.02 %

ASB3_BUS-1ASB3_BUS-1
Un = 415 V
LF = 407 V
LF VD = 2.0 %

CB11CB11
Settings
   LTPU 0.8 (320A)
   LTD 5.0
   STPU 2.0 (800A)
   STD 0.1 (I^2t On)
   INST 3.0 (1200A)

CB12CB12
Settings
   LTPU 0.8 (320A)
   LTD 5.0
   STPU 2.0 (800A)
   STD 0.1 (I^2t On)
   INST 3.0 (1200A)

ASB3_BUS-2ASB3_BUS-2
Un = 415 V
LF = 398 V
LF VD = 4.0 %

O
p

e
n

BUSTIE 1/4BUSTIE 1/4
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 0 Meters
LF VD 0.00 %

ASB3-1 18kVAASB3-1 18kVA ASB3-2 10kVAASB3-2 10kVA

ASB2 EssASB2 Ess
Un = 415 V
LF = 388 V
LF VD = 6.6 %

ESB1 FDR CBESB1 FDR CB
Settings
   A x Io = 1; 1 (350A)
   tr ( Fixed )
   Isd 1.5 xIr (525A)
   tsd = Fixed ( 80 ms )
   Ii = 11x In (6930A)

10Q11 Incomer 1 EF10Q11 Incomer 1 EF
Settings
   Ig 500 A (500A)
   tg 0.1 (Î 2t On)

10Q12 Incomer 2 EF10Q12 Incomer 2 EF
Settings
   Ig 500 A (500A)
   tg 0.1 (I^2t On)

10Q12 Incomer 2 EF010Q12 Incomer 2 EF0
Settings
   Ig 500 A (500A)
   tg 0.1 (I^2t On)

HFILTER4

B4-P1B4-P1
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 404 A
LF Amps  62 %
Length 3 Meters
LF VD 0.03 %

HFILTER2

B2-P1B2-P1
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 413 A
LF Amps  63 %
Length 3 Meters
LF VD 0.03 %

HFILTER3

B3-P1B3-P1
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 413 A
LF Amps  63 %
Length 3 Meters
LF VD 0.03 %

HFILTER1

B1-P1B1-P1
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 413 A
LF Amps  63 %
Length 3 Meters
LF VD 0.03 %

HFILTER5

B5-P1B5-P1
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 3 Meters
LF VD 0.00 %

HFILTER6

B6-P1B6-P1
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 3 Meters
LF VD 0.00 %

PD-B4PD-B4
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

PD-B6PD-B6
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

PD-B1PD-B1
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

PD-B3PD-B3
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

PD-B2PD-B2
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

PD-B5PD-B5
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

ESB1-DBESB1-DB

PD-0055PD-0055
Settings
   Ir 1.00 xIn (800A)
   tr 0.5 sec
   Isd 1.50 xIr (1200A)
   tsd 0 (I^2t On)
   Ii 2 xIn (1600A)

CBL-0045CBL-0045
LF 119 kW
LF 89 kVAR
LF PF 0.80
LF 220 A
LF Amps  22 %
Length 20 Meters
LF VD 0.10 %

SGEN-0001SGEN-0001
Sn = 250.000 kVA
LF = 148 kVA
LF = 119 kW
LF = 89 kVAR
LF PF 0.80

ASB2 LoadASB2 Load
Rated 148 kVA
LF V 93 %
LF Amps 220 A
LF 118 kW
LF 89 kVAR
LF PF 0.80
Utiliz. 1.00

2-MCGG (O/C)2-MCGG (O/C)
Settings
   Is = 1.00x In (100A)
   EI (IEC) = 0.4
   INST = 10 (1000A)

2-MCGG (EF)2-MCGG (EF)
Settings
   Tap, Is 0.2 (20A)
   [E] Extremely Inverse 0.65
   INST 15 (300A)

2-CDG11 (N)2-CDG11 (N)
Settings
   PS 2.00 A (2A)
   TMS 0.15

5-MCGG (O/C)5-MCGG (O/C)
Settings
   Is = 1.00x In (100A)
   EI (IEC) = 0.4
   INST = 10 (1000A)

5-MCGG (EF)5-MCGG (EF)
Settings
   Tap, Is 0.2 (20A)
   [E] Extremely Inverse 0.65
   INST 15 (300A)

5-CDG11 (N)5-CDG11 (N)
Settings
   PS 2.00 A (2A)
   TMS 0.15

7-MCGG (O/C)7-MCGG (O/C)
Settings
   Is = 1.00x In (100A)
   EI (IEC) = 0.4
   INST = 10 (1000A)

7-MCGG (EF)7-MCGG (EF)
Settings
   Tap, Is 0.2 (20A)
   [E] Extremely Inverse 0.65
   INST 15 (300A)

7-CDG11 (N)7-CDG11 (N)
Settings
   PS 2.00 A (2A)
   TMS 0.15
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QUU - Gibson Island WWTP

Blower Replacement Project

Load Flow Analysis - Scenario 7

3 Blower on Transformer 3, 1 Blower on Transformer 1

ATS from Generator Supply

Incomer 2 and Bustie 1-2 Open

10Q11 Incomer 110Q11 Incomer 1
Settings
   Ir 0.60 xIn (1920A)
   tr 4 sec
   Isd 3.00 xIr (5760A)
   tsd 0.1 (I^2t On)
   Ii 2 xIn (6400A)

10Q12 Incomer 210Q12 Incomer 2
Settings
   Ir 0.60 xIn (1920A)
   tr 4 sec
   Isd 3.00 xIr (5760A)
   tsd 0.1 (I^2t On)
   Ii 2 xIn (6400A)

10Q13 Incomer 310Q13 Incomer 3
Settings
   Ir 0.60 xIn (1920A)
   tr 4 sec
   Isd 3.00 xIr (5760A)
   tsd 0.1 (I^2t On)
   Ii 2 xIn (6400A)

O
p

e
n

BUS-0001BUS-0001
Un = 415 V
LF = 412 V
LF VD = 0.8 %

BUS-0002BUS-0002
Un = 415 V
LF = 410 V
LF VD = 1.2 %

BUS-0003BUS-0003
Un = 415 V
LF = 407 V
LF VD = 2.0 %

10Q1610Q16
Settings
   A x Io = 1; 1 (400A)
   tr ( Fixed )
   Isd 5 x Ir (2000A)
   tsd = Fixed ( 80 ms )
   Ii = 12x In (4800A)

11Q1611Q16
Settings
   A x Io = 1; 1 (400A)
   tr ( Fixed )
   Isd 5 x Ir (2000A)
   tsd = Fixed ( 80 ms )
   Ii = 12x In (4800A)

ESB1 ReplacementESB1 Replacement
Un = 415 V
LF = 320 V
LF VD = 22.8 %

BUSTIE 1-2BUSTIE 1-2
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 1 Meters
LF VD 0.00 %

BUSTIE 2-3BUSTIE 2-3
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 1 Meters
LF VD 0.00 %

O
p

e
n

SUB1-T1 1500kVASUB1-T1 1500kVA
Sn 1500 kVA (ONAN)
LF 307 kVA

LF 262 kW
LF 160 kVAR
LF Sec  425 A
LF Current Sec  20 %
Pri Tap 0.00 %

FDR2-MBSBFDR2-MBSB
LF 260 kW
LF 155 kVAR
LF PF 0.86
LF 425 A
LF Amps  15 %
Length 20 Meters
LF VD 0.06 %

ESB1 FeederESB1 Feeder
LF 184 kW
LF 137 kVAR
LF PF 0.80
LF 406 A
LF Amps  61 %
Length 100 Meters
LF VD 1.21 %

SUB1-T2 1500kVASUB1-T2 1500kVA
Sn 1500 kVA (ONAN)
LF 391 kVA

LF 329 kW
LF 212 kVAR
LF Sec  541 A
LF Current Sec  26 %
Pri Tap 0.00 %

SUB1-T3 1500kVASUB1-T3 1500kVA
Sn 1500 kVA (ONAN)
LF 595 kVA

LF 506 kW
LF 312 kVAR
LF Sec  823 A
LF Current Sec  39 %
Pri Tap 0.00 %

FDR5-MBSBFDR5-MBSB
LF 326 kW
LF 205 kVAR
LF PF 0.85
LF 541 A
LF Amps  19 %
Length 20 Meters
LF VD 0.08 %

CABLE14CABLE14
LF 500 kW
LF 295 kVAR
LF PF 0.86
LF 823 A
LF Amps  29 %
Length 20 Meters
LF VD 0.12 %

BUS 2BUS 2
Un = 11000 V
LF = 11055 V
LF VD = -0.5 %

FDR2FDR2
Settings

HV-CBL-FDR2HV-CBL-FDR2
LF 262 kW
LF 160 kVAR
LF PF 0.85
LF 16 A
LF Amps  11 %
Length 15 Meters
LF VD 0.00 %

FDR5FDR5
Settings

CABLE2CABLE2
LF 329 kW
LF 212 kVAR
LF PF 0.84
LF 20 A
LF Amps  14 %
Length 15 Meters
LF VD 0.00 %

FDR7FDR7
Settings

CABLE15CABLE15
LF 507 kW
LF 312 kVAR
LF PF 0.85
LF 31 A
LF Amps  21 %
Length 15 Meters
LF VD 0.01 %

8-GBC SVB28-GBC SVB2
Settings

UTIL-0001UTIL-0001
Init Voltage 1.010 pu
SC Contribution 3P 8191 Amps
X/R 3P 17.243
SC Contribution SLG 1695 Amps
X/R SLG 5.893
LF kVA    = 1293 kVA
LF kW     = 1098 kW
LF kVAR = 683 kVAR
LF PF      = 0.85

FDR8FDR8
LF 1098 kW
LF 683 kVAR
LF PF 0.85
LF 67 A
LF Amps  12 %
Length 140 Meters
LF VD 0.02 %

12Q1112Q11
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

11Q1111Q11
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

13Q1113Q11
Settings
   Ir x Io = 630; 1 (630A)
   tr ( Fixed )
   Isd 1.5 xIr (945A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

CBL-0015CBL-0015
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 2 Meters
LF VD 0.00 %

20Q1620Q16
Settings
   Ir = 1.0 x In (63A)
   Im = Adj 5 x In (315A)

20Q16EL20Q16EL
Settings
   Io> 0.30 A (0.3A)
   to> 0 mSec (I^2t Off)

12Q1612Q16
Settings
   Ir = 1.0 x In (63A)
   Im = Adj 5 x In (315A)

12Q16EL12Q16EL
Settings
   Io> 0.30 A (0.3A)
   to> 0 mSec (I^2t Off)

BE1-P1BE1-P1
LF 20 kW
LF 15 kVAR
LF PF 0.80
LF 45 A
LF Amps  47 %
Length 10 Meters
LF VD 0.14 %

BD1-DBBD1-DB
Rated 25 kVA
LF V 77 %
LF Amps 45 A
LF 20 kW
LF 15 kVAR
LF PF 0.80
Utiliz. 1.00

13Q1613Q16
Settings
   Ir = 1.0 x In (63A)
   Im = Adj 5 x In (315A)

13Q16EL13Q16EL
Settings
   Io> 0.30 A (0.3A)
   to> 0 mSec (I^2t Off)

PLC DB-P1PLC DB-P1
LF 20 kW
LF 15 kVAR
LF PF 0.80
LF 45 A
LF Amps  47 %
Length 10 Meters
LF VD 0.14 %

PLC DBPLC DB
Rated 25 kVA
LF V 77 %
LF Amps 45 A
LF 20 kW
LF 15 kVAR
LF PF 0.80
Utiliz. 1.00

14Q1614Q16
Settings
   Ir = 0.9 x In (144A)
   Im = Adj 5 x In (800A)

ESB2ESB2
Rated 101 kVA
LF V 75 %
LF Amps 188 A
LF 81 kW
LF 61 kVAR
LF PF 0.80
Utiliz. 1.00

ESB 2-P1ESB 2-P1
LF 83 kW
LF 63 kVAR
LF PF 0.80
LF 188 A
LF Amps  58 %
Length 245 Meters
LF VD 2.31 %

15Q1615Q16
Settings
   Ir = 0.8 x In (20A)
   Im = Adj 5 x In (125A)

BV-P1BV-P1
LF 8 kW
LF 6 kVAR
LF PF 0.80
LF 18 A
LF Amps  58 %
Length 10 Meters
LF VD 0.34 %

FCV30305FCV30305
Rated 10 kVA
LF V 77 %
LF Amps 18 A
LF 8 kW
LF 6 kVAR
LF PF 0.80
Utiliz. 1.00

Open
16Q1616Q16
Settings
   Ir = 1.0 x In (250A)
   Im = Adj 5 x In (1250A)

CBL-0020CBL-0020
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 10 Meters
LF VD 0.00 %

LOAD-0006LOAD-0006
Rated 10 kVA
LF V 0 %
LF Amps 0 A
LF 0 kW
LF 0 kVAR
LF PF 0.00
Utiliz. 1.00

VFD

VFD-4

BL004BL004
235 kW
State Running
LF V 99 %
LF 400 A
LF 245 kW
LF 144 kVAR
LF PF 0.86
Utiliz. 1.00

B4-P2B4-P2
LF 245 kW
LF 144 kVAR
LF PF 0.86
LF 400 A
LF Amps  61 %
Length 30 Meters
LF VD 0.30 %

VFD

VFD-6

BL006BL006
235 kW
State Running
LF V 0 %
LF 0 A
LF 0 kW
LF 0 kVAR
LF PF 0.00
Utiliz. 1.00

B6-P2B6-P2
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 30 Meters
LF VD 0.00 %

ASB3-1-P1ASB3-1-P1
LF 14 kW
LF 11 kVAR
LF PF 0.80
LF 25 A
LF Amps  3 %
Length 45 Meters
LF VD 0.03 %

19Q1219Q12
Settings
   Ir 0.40 xIn (640A)
   tr 0.5 sec
   Isd 1.50 xIr (960A)
   tsd 0 (I^2t On)
   Ii 2 xIn (3200A)

CBL-0024CBL-0024
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 10 Meters
LF VD 0.00 %

LOAD-0008LOAD-0008
Rated 8 kVA
LF V 0 %
LF Amps 0 A
LF 0 kW
LF 0 kVAR
LF PF 0.00
Utiliz. 1.00

18Q1218Q12
Settings
   A x Io = 1; 1 (400A)
   tr ( Fixed )
   Isd 1.5 xIr (600A)
   tsd = Fixed ( 80 ms )
   Ii = 11x In (4400A)

ESB1-P1ESB1-P1
LF 48 kW
LF 36 kVAR
LF PF 0.80
LF 85 A
LF Amps  11 %
Length 10 Meters
LF VD 0.02 %

ESB1 TempESB1 Temp
Rated 60 kVA
LF V 99 %
LF Amps 85 A
LF 48 kW
LF 36 kVAR
LF PF 0.80
Utiliz. 1.00

13Q1213Q12
Settings
   Ir = 1.0 x In (250A)
   Im = Adj 5 x In (1250A)

13Q12EL13Q12EL
Settings
   Io> 0.30 A (0.3A)
   to> 0 mSec (I^2t Off)

BLOWER1-P1BLOWER1-P1
LF 20 kW
LF 15 kVAR
LF PF 0.80
LF 35 A
LF Amps  8 %
Length 15 Meters
LF VD 0.03 %

B1 L&P DBB1 L&P DB
Rated 25 kVA
LF V 99 %
LF Amps 35 A
LF 20 kW
LF 15 kVAR
LF PF 0.80
Utiliz. 1.00

14Q1214Q12
Settings
   Ir = 0.7 x In (11.2A)
   Im = Adj 5 x In (80A)

GRIT CH-P1GRIT CH-P1
LF 6 kW
LF 4 kVAR
LF PF 0.80
LF 10 A
LF Amps  35 %
Length 20 Meters
LF VD 0.60 %

FCV30301FCV30301
Rated 7 kVA
LF V 98 %
LF Amps 10 A
LF 6 kW
LF 4 kVAR
LF PF 0.80
Utiliz. 1.00

15Q1215Q12
Settings
   Ir = 1.0 x In (160A)
   Im = Adj 5 x In (800A)

GRIT DRG-P1GRIT DRG-P1
LF 3 kW
LF 2 kVAR
LF PF 0.80
LF 6 A
LF Amps  2 %
Length 20 Meters
LF VD 0.01 %

GRIT DREDGERGRIT DREDGER
Rated 4 kVA
LF V 99 %
LF Amps 6 A
LF 3 kW
LF 2 kVAR
LF PF 0.80
Utiliz. 1.00

Open
17Q1217Q12
Settings
   Ir = 1.0 x In (125A)
   Im = Adj 5 x In (625A)

OD-P1OD-P1
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 10 Meters
LF VD 0.00 %

OXIDATION DITCHOXIDATION DITCH
Rated 8 kVA
LF V 0 %
LF Amps 0 A
LF 0 kW
LF 0 kVAR
LF PF 0.00
Utiliz. 1.00

16Q1216Q12
Settings
   A x Io = 1; 1 (400A)
   tr ( Fixed )
   Isd 1.5 xIr (600A)
   tsd = Fixed ( 80 ms )
   Ii = 11x In (4400A)

SETTLE TNK-P1SETTLE TNK-P1
LF 3 kW
LF 2 kVAR
LF PF 0.80
LF 6 A
LF Amps  1 %
Length 20 Meters
LF VD 0.00 %

FSTFST
Rated 4 kVA
LF V 99 %
LF Amps 6 A
LF 3 kW
LF 2 kVAR
LF PF 0.80
Utiliz. 1.00

12Q1212Q12
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

VFD

VFD-5

BL005BL005
235 kW
State Running
LF V 0 %
LF 0 A
LF 0 kW
LF 0 kVAR
LF PF 0.00
Utiliz. 1.00

B5-P2B5-P2
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 30 Meters
LF VD 0.00 %

11Q1211Q12
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

VFD

VFD-2

BL002BL002
235 kW
State Running
LF V 98 %
LF 401 A
LF 245 kW
LF 144 kVAR
LF PF 0.86
Utiliz. 1.00

B2-P2B2-P2
LF 245 kW
LF 144 kVAR
LF PF 0.86
LF 401 A
LF Amps  62 %
Length 30 Meters
LF VD 0.30 %

12Q1312Q13
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

VFD

VFD-3

BL003BL003
235 kW
State Running
LF V 98 %
LF 405 A
LF 245 kW
LF 144 kVAR
LF PF 0.86
Utiliz. 1.00

B3-P2B3-P2
LF 245 kW
LF 144 kVAR
LF PF 0.86
LF 405 A
LF Amps  62 %
Length 30 Meters
LF VD 0.30 %

11Q1311Q13
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

VFD

VFD-1

BL001BL001
235 kW
State Running
LF V 98 %
LF 405 A
LF 245 kW
LF 144 kVAR
LF PF 0.86
Utiliz. 1.00

B1-P2B1-P2
LF 245 kW
LF 144 kVAR
LF PF 0.86
LF 405 A
LF Amps  62 %
Length 30 Meters
LF VD 0.30 %

12Q1412Q14
Settings
   Ir x Io = 630; 1 (630A)
   tr ( Fixed )
   Isd 1.5 xIr (945A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

ASB3-2-P1ASB3-2-P1
LF 8 kW
LF 6 kVAR
LF PF 0.80
LF 14 A
LF Amps  2 %
Length 45 Meters
LF VD 0.02 %

ASB3_BUS-1ASB3_BUS-1
Un = 415 V
LF = 411 V
LF VD = 0.8 %

CB11CB11
Settings
   LTPU 0.8 (320A)
   LTD 5.0
   STPU 2.0 (800A)
   STD 0.1 (I^2t On)
   INST 3.0 (1200A)

CB12CB12
Settings
   LTPU 0.8 (320A)
   LTD 5.0
   STPU 2.0 (800A)
   STD 0.1 (I^2t On)
   INST 3.0 (1200A)

ASB3_BUS-2ASB3_BUS-2
Un = 415 V
LF = 406 V
LF VD = 2.1 %

O
p

e
n

BUSTIE 1/4BUSTIE 1/4
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 0 Meters
LF VD 0.00 %

ASB3-1 18kVAASB3-1 18kVA ASB3-2 10kVAASB3-2 10kVA

ASB2 EssASB2 Ess
Un = 415 V
LF = 325 V
LF VD = 21.6 %

ESB1 FDR CBESB1 FDR CB
Settings
   A x Io = 1; 1 (350A)
   tr ( Fixed )
   Isd 1.5 xIr (525A)
   tsd = Fixed ( 80 ms )
   Ii = 11x In (6930A)

10Q11 Incomer 1 EF10Q11 Incomer 1 EF
Settings
   Ig 500 A (500A)
   tg 0.1 (Î 2t On)

10Q12 Incomer 2 EF10Q12 Incomer 2 EF
Settings
   Ig 500 A (500A)
   tg 0.1 (I^2t On)

10Q12 Incomer 2 EF010Q12 Incomer 2 EF0
Settings
   Ig 500 A (500A)
   tg 0.1 (I^2t On)

HFILTER4

B4-P1B4-P1
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 400 A
LF Amps  61 %
Length 3 Meters
LF VD 0.03 %

HFILTER2

B2-P1B2-P1
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 401 A
LF Amps  62 %
Length 3 Meters
LF VD 0.03 %

HFILTER3

B3-P1B3-P1
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 405 A
LF Amps  62 %
Length 3 Meters
LF VD 0.03 %

HFILTER1

B1-P1B1-P1
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 405 A
LF Amps  62 %
Length 3 Meters
LF VD 0.03 %

HFILTER5

B5-P1B5-P1
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 3 Meters
LF VD 0.00 %

HFILTER6

B6-P1B6-P1
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 3 Meters
LF VD 0.00 %

PD-B4PD-B4
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

PD-B6PD-B6
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

PD-B1PD-B1
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

PD-B3PD-B3
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

PD-B2PD-B2
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

PD-B5PD-B5
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

ESB1-DBESB1-DB

PD-0055PD-0055
Settings
   Ir 1.00 xIn (800A)
   tr 0.5 sec
   Isd 1.50 xIr (1200A)
   tsd 0 (I^2t On)
   Ii 2 xIn (1600A)

CBL-0045CBL-0045
LF 303 kW
LF 227 kVAR
LF PF 0.80
LF 669 A
LF Amps  68 %
Length 20 Meters
LF VD 0.30 %

SGEN-0001SGEN-0001
Sn = 250.000 kVA
LF = 379 kVA
LF = 303 kW
LF = 227 kVAR
LF PF 0.80

ASB2 LoadASB2 Load
Rated 148 kVA
LF V 78 %
LF Amps 263 A
LF 118 kW
LF 89 kVAR
LF PF 0.80
Utiliz. 1.00

2-MCGG (O/C)2-MCGG (O/C)
Settings
   Is = 1.00x In (100A)
   EI (IEC) = 0.4
   INST = 10 (1000A)

2-MCGG (EF)2-MCGG (EF)
Settings
   Tap, Is 0.2 (20A)
   [E] Extremely Inverse 0.65
   INST 15 (300A)

2-CDG11 (N)2-CDG11 (N)
Settings
   PS 2.00 A (2A)
   TMS 0.15

5-MCGG (O/C)5-MCGG (O/C)
Settings
   Is = 1.00x In (100A)
   EI (IEC) = 0.4
   INST = 10 (1000A)

5-MCGG (EF)5-MCGG (EF)
Settings
   Tap, Is 0.2 (20A)
   [E] Extremely Inverse 0.65
   INST 15 (300A)

5-CDG11 (N)5-CDG11 (N)
Settings
   PS 2.00 A (2A)
   TMS 0.15

7-MCGG (O/C)7-MCGG (O/C)
Settings
   Is = 1.00x In (100A)
   EI (IEC) = 0.4
   INST = 10 (1000A)

7-MCGG (EF)7-MCGG (EF)
Settings
   Tap, Is 0.2 (20A)
   [E] Extremely Inverse 0.65
   INST 15 (300A)

7-CDG11 (N)7-CDG11 (N)
Settings
   PS 2.00 A (2A)
   TMS 0.15
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QUU - Gibson Island WWTP

Blower Replacement Project

Load Flow Analysis - Scenario 11 [Future]

2 Blower on  each Transformer

Bustie 1-2 and Bustie 2-3 Open

10Q11 Incomer 110Q11 Incomer 1
Settings
   Ir 0.60 xIn (1920A)
   tr 4 sec
   Isd 3.00 xIr (5760A)
   tsd 0.1 (I^2t On)
   Ii 2 xIn (6400A)

10Q12 Incomer 210Q12 Incomer 2
Settings
   Ir 0.60 xIn (1920A)
   tr 4 sec
   Isd 3.00 xIr (5760A)
   tsd 0.1 (I^2t On)
   Ii 2 xIn (6400A)

10Q13 Incomer 310Q13 Incomer 3
Settings
   Ir 0.60 xIn (1920A)
   tr 4 sec
   Isd 3.00 xIr (5760A)
   tsd 0.1 (I^2t On)
   Ii 2 xIn (6400A)

O
p

e
n

BUS-0001BUS-0001
Un = 415 V
LF = 400 V
LF VD = 3.6 %

BUS-0002BUS-0002
Un = 415 V
LF = 403 V
LF VD = 2.9 %

BUS-0003BUS-0003
Un = 415 V
LF = 405 V
LF VD = 2.4 %

10Q1610Q16
Settings
   A x Io = 1; 1 (400A)
   tr ( Fixed )
   Isd 5 x Ir (2000A)
   tsd = Fixed ( 80 ms )
   Ii = 12x In (4800A)

11Q1611Q16
Settings
   A x Io = 1; 1 (400A)
   tr ( Fixed )
   Isd 5 x Ir (2000A)
   tsd = Fixed ( 80 ms )
   Ii = 12x In (4800A)

ESB1 ReplacementESB1 Replacement
Un = 415 V
LF = 400 V
LF VD = 3.6 %

BUSTIE 1-2BUSTIE 1-2
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 1 Meters
LF VD 0.00 %

BUSTIE 2-3BUSTIE 2-3
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 1 Meters
LF VD 0.00 %

O
p

e
n

SUB1-T1 1500kVASUB1-T1 1500kVA
Sn 1500 kVA (ONAN)
LF 848 kVA

LF 700 kW
LF 478 kVAR
LF Sec  1178 A
LF Current Sec  56 %
Pri Tap 0.00 %

FDR2-MBSBFDR2-MBSB
LF 686 kW
LF 445 kVAR
LF PF 0.84
LF 1178 A
LF Amps  42 %
Length 20 Meters
LF VD 0.17 %

ESB1 FeederESB1 Feeder
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 100 Meters
LF VD 0.00 %

SUB1-T2 1500kVASUB1-T2 1500kVA
Sn 1500 kVA (ONAN)
LF 695 kVA

LF 581 kW
LF 381 kVAR
LF Sec  966 A
LF Current Sec  46 %
Pri Tap 0.00 %

SUB1-T3 1500kVASUB1-T3 1500kVA
Sn 1500 kVA (ONAN)
LF 595 kVA

LF 507 kW
LF 312 kVAR
LF Sec  826 A
LF Current Sec  40 %
Pri Tap 0.00 %

FDR5-MBSBFDR5-MBSB
LF 572 kW
LF 359 kVAR
LF PF 0.85
LF 966 A
LF Amps  34 %
Length 20 Meters
LF VD 0.14 %

CABLE14CABLE14
LF 500 kW
LF 295 kVAR
LF PF 0.86
LF 826 A
LF Amps  29 %
Length 20 Meters
LF VD 0.12 %

BUS 2BUS 2
Un = 11000 V
LF = 11016 V
LF VD = -0.1 %

FDR2FDR2
Settings

HV-CBL-FDR2HV-CBL-FDR2
LF 700 kW
LF 478 kVAR
LF PF 0.83
LF 44 A
LF Amps  31 %
Length 15 Meters
LF VD 0.01 %

FDR5FDR5
Settings

CABLE2CABLE2
LF 581 kW
LF 381 kVAR
LF PF 0.84
LF 36 A
LF Amps  25 %
Length 15 Meters
LF VD 0.01 %

FDR7FDR7
Settings

CABLE15CABLE15
LF 507 kW
LF 312 kVAR
LF PF 0.85
LF 31 A
LF Amps  22 %
Length 15 Meters
LF VD 0.01 %

8-GBC SVB28-GBC SVB2
Settings

UTIL-0001UTIL-0001
Init Voltage 1.010 pu
SC Contribution 3P 8191 Amps
X/R 3P 17.243
SC Contribution SLG 1695 Amps
X/R SLG 5.893
LF kVA    = 2138 kVA
LF kW     = 1789 kW
LF kVAR = 1171 kVAR
LF PF      = 0.84

FDR8FDR8
LF 1789 kW
LF 1171 kVAR
LF PF 0.84
LF 112 A
LF Amps  20 %
Length 140 Meters
LF VD 0.04 %

12Q1112Q11
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

11Q1111Q11
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

13Q1113Q11
Settings
   Ir x Io = 630; 1 (630A)
   tr ( Fixed )
   Isd 1.5 xIr (945A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

CBL-0015CBL-0015
LF 180 kW
LF 135 kVAR
LF PF 0.80
LF 324 A
LF Amps  48 %
Length 2 Meters
LF VD 0.02 %

20Q1620Q16
Settings
   Ir = 1.0 x In (63A)
   Im = Adj 5 x In (315A)

20Q16EL20Q16EL
Settings
   Io> 0.30 A (0.3A)
   to> 0 mSec (I^2t Off)

12Q1612Q16
Settings
   Ir = 1.0 x In (63A)
   Im = Adj 5 x In (315A)

12Q16EL12Q16EL
Settings
   Io> 0.30 A (0.3A)
   to> 0 mSec (I^2t Off)

BE1-P1BE1-P1
LF 20 kW
LF 15 kVAR
LF PF 0.80
LF 36 A
LF Amps  37 %
Length 10 Meters
LF VD 0.11 %

BD1-DBBD1-DB
Rated 25 kVA
LF V 96 %
LF Amps 36 A
LF 20 kW
LF 15 kVAR
LF PF 0.80
Utiliz. 1.00

13Q1613Q16
Settings
   Ir = 1.0 x In (63A)
   Im = Adj 5 x In (315A)

13Q16EL13Q16EL
Settings
   Io> 0.30 A (0.3A)
   to> 0 mSec (I^2t Off)

PLC DB-P1PLC DB-P1
LF 20 kW
LF 15 kVAR
LF PF 0.80
LF 36 A
LF Amps  37 %
Length 10 Meters
LF VD 0.11 %

PLC DBPLC DB
Rated 25 kVA
LF V 96 %
LF Amps 36 A
LF 20 kW
LF 15 kVAR
LF PF 0.80
Utiliz. 1.00

14Q1614Q16
Settings
   Ir = 0.9 x In (144A)
   Im = Adj 5 x In (800A)

ESB2ESB2
Rated 101 kVA
LF V 95 %
LF Amps 149 A
LF 81 kW
LF 61 kVAR
LF PF 0.80
Utiliz. 1.00

ESB 2-P1ESB 2-P1
LF 82 kW
LF 62 kVAR
LF PF 0.80
LF 149 A
LF Amps  46 %
Length 245 Meters
LF VD 1.83 %

15Q1615Q16
Settings
   Ir = 0.8 x In (20A)
   Im = Adj 5 x In (125A)

BV-P1BV-P1
LF 8 kW
LF 6 kVAR
LF PF 0.80
LF 14 A
LF Amps  47 %
Length 10 Meters
LF VD 0.28 %

FCV30305FCV30305
Rated 10 kVA
LF V 96 %
LF Amps 14 A
LF 8 kW
LF 6 kVAR
LF PF 0.80
Utiliz. 1.00

Open
16Q1616Q16
Settings
   Ir = 1.0 x In (250A)
   Im = Adj 5 x In (1250A)

CBL-0020CBL-0020
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 10 Meters
LF VD 0.00 %

LOAD-0006LOAD-0006
Rated 10 kVA
LF V 0 %
LF Amps 0 A
LF 0 kW
LF 0 kVAR
LF PF 0.00
Utiliz. 1.00

VFD

VFD-4

BL004BL004
235 kW
State Running
LF V 96 %
LF 411 A
LF 245 kW
LF 144 kVAR
LF PF 0.86
Utiliz. 1.00

B4-P2B4-P2
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 411 A
LF Amps  63 %
Length 30 Meters
LF VD 0.31 %

VFD

VFD-6

BL006BL006
235 kW
State Running
LF V 94 %
LF 418 A
LF 245 kW
LF 144 kVAR
LF PF 0.86
Utiliz. 1.00

B6-P2B6-P2
LF 246 kW
LF 154 kVAR
LF PF 0.85
LF 418 A
LF Amps  64 %
Length 30 Meters
LF VD 0.31 %

ASB3-1-P1ASB3-1-P1
LF 14 kW
LF 11 kVAR
LF PF 0.80
LF 26 A
LF Amps  3 %
Length 45 Meters
LF VD 0.03 %

19Q1219Q12
Settings
   Ir 0.40 xIn (640A)
   tr 0.5 sec
   Isd 1.50 xIr (960A)
   tsd 0 (I^2t On)
   Ii 2 xIn (3200A)

CBL-0024CBL-0024
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 10 Meters
LF VD 0.00 %

LOAD-0008LOAD-0008
Rated 8 kVA
LF V 0 %
LF Amps 0 A
LF 0 kW
LF 0 kVAR
LF PF 0.00
Utiliz. 1.00

18Q1218Q12
Settings
   A x Io = 1; 1 (400A)
   tr ( Fixed )
   Isd 1.5 xIr (600A)
   tsd = Fixed ( 80 ms )
   Ii = 11x In (4400A)

ESB1-P1ESB1-P1
LF 48 kW
LF 36 kVAR
LF PF 0.80
LF 86 A
LF Amps  12 %
Length 10 Meters
LF VD 0.02 %

ESB1 TempESB1 Temp
Rated 60 kVA
LF V 97 %
LF Amps 86 A
LF 48 kW
LF 36 kVAR
LF PF 0.80
Utiliz. 1.00

13Q1213Q12
Settings
   Ir = 1.0 x In (250A)
   Im = Adj 5 x In (1250A)

13Q12EL13Q12EL
Settings
   Io> 0.30 A (0.3A)
   to> 0 mSec (I^2t Off)

BLOWER1-P1BLOWER1-P1
LF 20 kW
LF 15 kVAR
LF PF 0.80
LF 36 A
LF Amps  8 %
Length 15 Meters
LF VD 0.03 %

B1 L&P DBB1 L&P DB
Rated 25 kVA
LF V 97 %
LF Amps 36 A
LF 20 kW
LF 15 kVAR
LF PF 0.80
Utiliz. 1.00

14Q1214Q12
Settings
   Ir = 0.7 x In (11.2A)
   Im = Adj 5 x In (80A)

GRIT CH-P1GRIT CH-P1
LF 6 kW
LF 4 kVAR
LF PF 0.80
LF 10 A
LF Amps  36 %
Length 20 Meters
LF VD 0.61 %

FCV30301FCV30301
Rated 7 kVA
LF V 96 %
LF Amps 10 A
LF 6 kW
LF 4 kVAR
LF PF 0.80
Utiliz. 1.00

15Q1215Q12
Settings
   Ir = 1.0 x In (160A)
   Im = Adj 5 x In (800A)

GRIT DRG-P1GRIT DRG-P1
LF 3 kW
LF 2 kVAR
LF PF 0.80
LF 6 A
LF Amps  2 %
Length 20 Meters
LF VD 0.01 %

GRIT DREDGERGRIT DREDGER
Rated 4 kVA
LF V 97 %
LF Amps 6 A
LF 3 kW
LF 2 kVAR
LF PF 0.80
Utiliz. 1.00

Open
17Q1217Q12
Settings
   Ir = 1.0 x In (125A)
   Im = Adj 5 x In (625A)

OD-P1OD-P1
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 10 Meters
LF VD 0.00 %

OXIDATION DITCHOXIDATION DITCH
Rated 8 kVA
LF V 0 %
LF Amps 0 A
LF 0 kW
LF 0 kVAR
LF PF 0.00
Utiliz. 1.00

16Q1216Q12
Settings
   A x Io = 1; 1 (400A)
   tr ( Fixed )
   Isd 1.5 xIr (600A)
   tsd = Fixed ( 80 ms )
   Ii = 11x In (4400A)

SETTLE TNK-P1SETTLE TNK-P1
LF 3 kW
LF 2 kVAR
LF PF 0.80
LF 6 A
LF Amps  1 %
Length 20 Meters
LF VD 0.00 %

FSTFST
Rated 4 kVA
LF V 97 %
LF Amps 6 A
LF 3 kW
LF 2 kVAR
LF PF 0.80
Utiliz. 1.00

12Q1212Q12
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

VFD

VFD-5

BL005BL005
235 kW
State Running
LF V 95 %
LF 415 A
LF 245 kW
LF 144 kVAR
LF PF 0.86
Utiliz. 1.00

B5-P2B5-P2
LF 246 kW
LF 153 kVAR
LF PF 0.85
LF 415 A
LF Amps  64 %
Length 30 Meters
LF VD 0.31 %

11Q1211Q12
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

VFD

VFD-2

BL002BL002
235 kW
State Running
LF V 97 %
LF 408 A
LF 245 kW
LF 144 kVAR
LF PF 0.86
Utiliz. 1.00

B2-P2B2-P2
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 408 A
LF Amps  63 %
Length 30 Meters
LF VD 0.31 %

12Q1312Q13
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

VFD

VFD-3

BL003BL003
235 kW
State Running
LF V 97 %
LF 406 A
LF 245 kW
LF 144 kVAR
LF PF 0.86
Utiliz. 1.00

B3-P2B3-P2
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 406 A
LF Amps  62 %
Length 30 Meters
LF VD 0.30 %

11Q1311Q13
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

VFD

VFD-1

BL001BL001
235 kW
State Running
LF V 97 %
LF 406 A
LF 245 kW
LF 144 kVAR
LF PF 0.86
Utiliz. 1.00

B1-P2B1-P2
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 406 A
LF Amps  62 %
Length 30 Meters
LF VD 0.30 %

12Q1412Q14
Settings
   Ir x Io = 630; 1 (630A)
   tr ( Fixed )
   Isd 1.5 xIr (945A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

ASB3-2-P1ASB3-2-P1
LF 8 kW
LF 6 kVAR
LF PF 0.80
LF 14 A
LF Amps  2 %
Length 45 Meters
LF VD 0.02 %

ASB3_BUS-1ASB3_BUS-1
Un = 415 V
LF = 400 V
LF VD = 3.6 %

CB11CB11
Settings
   LTPU 0.8 (320A)
   LTD 5.0
   STPU 2.0 (800A)
   STD 0.1 (I^2t On)
   INST 3.0 (1200A)

CB12CB12
Settings
   LTPU 0.8 (320A)
   LTD 5.0
   STPU 2.0 (800A)
   STD 0.1 (I^2t On)
   INST 3.0 (1200A)

ASB3_BUS-2ASB3_BUS-2
Un = 415 V
LF = 405 V
LF VD = 2.4 %

O
p

e
n

BUSTIE 1/4BUSTIE 1/4
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 0 Meters
LF VD 0.00 %

ASB3-1 18kVAASB3-1 18kVA ASB3-2 10kVAASB3-2 10kVA

ASB2 EssASB2 Ess
Un = 415 V
LF = 388 V
LF VD = 6.6 %

ESB1 FDR CBESB1 FDR CB
Settings
   A x Io = 1; 1 (350A)
   tr ( Fixed )
   Isd 1.5 xIr (525A)
   tsd = Fixed ( 80 ms )
   Ii = 11x In (6930A)

10Q11 Incomer 1 EF10Q11 Incomer 1 EF
Settings
   Ig 500 A (500A)
   tg 0.1 (Î 2t On)

10Q12 Incomer 2 EF10Q12 Incomer 2 EF
Settings
   Ig 500 A (500A)
   tg 0.1 (I^2t On)

10Q12 Incomer 2 EF010Q12 Incomer 2 EF0
Settings
   Ig 500 A (500A)
   tg 0.1 (I^2t On)

HFILTER4

B4-P1B4-P1
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 411 A
LF Amps  63 %
Length 3 Meters
LF VD 0.03 %

HFILTER2

B2-P1B2-P1
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 408 A
LF Amps  63 %
Length 3 Meters
LF VD 0.03 %

HFILTER3

B3-P1B3-P1
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 406 A
LF Amps  62 %
Length 3 Meters
LF VD 0.03 %

HFILTER1

B1-P1B1-P1
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 406 A
LF Amps  62 %
Length 3 Meters
LF VD 0.03 %

HFILTER5

B5-P1B5-P1
LF 246 kW
LF 154 kVAR
LF PF 0.85
LF 415 A
LF Amps  64 %
Length 3 Meters
LF VD 0.03 %

HFILTER6

B6-P1B6-P1
LF 246 kW
LF 154 kVAR
LF PF 0.85
LF 418 A
LF Amps  64 %
Length 3 Meters
LF VD 0.03 %

PD-B4PD-B4
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

PD-B6PD-B6
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

PD-B1PD-B1
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

PD-B3PD-B3
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

PD-B2PD-B2
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

PD-B5PD-B5
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

ESB1-DBESB1-DB

PD-0055PD-0055
Settings
   Ir 1.00 xIn (800A)
   tr 0.5 sec
   Isd 1.50 xIr (1200A)
   tsd 0 (I^2t On)
   Ii 2 xIn (1600A)

CBL-0045CBL-0045
LF 119 kW
LF 89 kVAR
LF PF 0.80
LF 220 A
LF Amps  22 %
Length 20 Meters
LF VD 0.10 %

SGEN-0001SGEN-0001
Sn = 250.000 kVA
LF = 148 kVA
LF = 119 kW
LF = 89 kVAR
LF PF 0.80

ASB2 LoadASB2 Load
Rated 148 kVA
LF V 93 %
LF Amps 220 A
LF 118 kW
LF 89 kVAR
LF PF 0.80
Utiliz. 1.00

2-MCGG (O/C)2-MCGG (O/C)
Settings
   Is = 1.00x In (100A)
   EI (IEC) = 0.4
   INST = 10 (1000A)

2-MCGG (EF)2-MCGG (EF)
Settings
   Tap, Is 0.2 (20A)
   [E] Extremely Inverse 0.65
   INST 15 (300A)

2-CDG11 (N)2-CDG11 (N)
Settings
   PS 2.00 A (2A)
   TMS 0.15

5-MCGG (O/C)5-MCGG (O/C)
Settings
   Is = 1.00x In (100A)
   EI (IEC) = 0.4
   INST = 10 (1000A)

5-MCGG (EF)5-MCGG (EF)
Settings
   Tap, Is 0.2 (20A)
   [E] Extremely Inverse 0.65
   INST 15 (300A)

5-CDG11 (N)5-CDG11 (N)
Settings
   PS 2.00 A (2A)
   TMS 0.15

7-MCGG (O/C)7-MCGG (O/C)
Settings
   Is = 1.00x In (100A)
   EI (IEC) = 0.4
   INST = 10 (1000A)

7-MCGG (EF)7-MCGG (EF)
Settings
   Tap, Is 0.2 (20A)
   [E] Extremely Inverse 0.65
   INST 15 (300A)

7-CDG11 (N)7-CDG11 (N)
Settings
   PS 2.00 A (2A)
   TMS 0.15
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QUU - Gibson Island WWTP

Blower Replacement Project

Load Flow Analysis - Scenario 12 [Future]

3 Blower on Transformer 1, 2 on Transformer 3

Incomer 2 and Bustie 2-3 Open

10Q11 Incomer 110Q11 Incomer 1
Settings
   Ir 0.60 xIn (1920A)
   tr 4 sec
   Isd 3.00 xIr (5760A)
   tsd 0.1 (I^2t On)
   Ii 2 xIn (6400A)

10Q12 Incomer 210Q12 Incomer 2
Settings
   Ir 0.60 xIn (1920A)
   tr 4 sec
   Isd 3.00 xIr (5760A)
   tsd 0.1 (I^2t On)
   Ii 2 xIn (6400A)

10Q13 Incomer 310Q13 Incomer 3
Settings
   Ir 0.60 xIn (1920A)
   tr 4 sec
   Isd 3.00 xIr (5760A)
   tsd 0.1 (I^2t On)
   Ii 2 xIn (6400A)

O
p

e
n

BUS-0001BUS-0001
Un = 415 V
LF = 393 V
LF VD = 5.4 %

BUS-0002BUS-0002
Un = 415 V
LF = 393 V
LF VD = 5.4 %

BUS-0003BUS-0003
Un = 415 V
LF = 405 V
LF VD = 2.3 %

10Q1610Q16
Settings
   A x Io = 1; 1 (400A)
   tr ( Fixed )
   Isd 5 x Ir (2000A)
   tsd = Fixed ( 80 ms )
   Ii = 12x In (4800A)

11Q1611Q16
Settings
   A x Io = 1; 1 (400A)
   tr ( Fixed )
   Isd 5 x Ir (2000A)
   tsd = Fixed ( 80 ms )
   Ii = 12x In (4800A)

ESB1 ReplacementESB1 Replacement
Un = 415 V
LF = 393 V
LF VD = 5.4 %

BUSTIE 1-2BUSTIE 1-2
LF 326 kW
LF 204 kVAR
LF PF 0.85
LF 566 A
LF Amps  0 %
Length 1 Meters
LF VD 0.00 %

BUSTIE 2-3BUSTIE 2-3
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 1 Meters
LF VD 0.00 %

SUB1-T1 1500kVASUB1-T1 1500kVA
Sn 1500 kVA (ONAN)
LF 1273 kVA

LF 1045 kW
LF 726 kVAR
LF Sec  1766 A
LF Current Sec  85 %
Pri Tap 0.00 %

FDR2-MBSBFDR2-MBSB
LF 1013 kW
LF 651 kVAR
LF PF 0.84
LF 1766 A
LF Amps  63 %
Length 20 Meters
LF VD 0.26 %

ESB1 FeederESB1 Feeder
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 100 Meters
LF VD 0.00 %

SUB1-T2 1500kVASUB1-T2 1500kVA
Sn 1500 kVA (ONAN)
LF 0 kVA

LF 0 kW
LF 0 kVAR
LF Sec  0 A
LF Current Sec  0 %
Pri Tap 0.00 %

SUB1-T3 1500kVASUB1-T3 1500kVA
Sn 1500 kVA (ONAN)
LF 595 kVA

LF 507 kW
LF 312 kVAR
LF Sec  826 A
LF Current Sec  40 %
Pri Tap 0.00 %

FDR5-MBSBFDR5-MBSB
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 20 Meters
LF VD 0.00 %

CABLE14CABLE14
LF 500 kW
LF 295 kVAR
LF PF 0.86
LF 826 A
LF Amps  29 %
Length 20 Meters
LF VD 0.12 %

BUS 2BUS 2
Un = 11000 V
LF = 11027 V
LF VD = -0.2 %

FDR2FDR2
Settings

HV-CBL-FDR2HV-CBL-FDR2
LF 1045 kW
LF 726 kVAR
LF PF 0.82
LF 67 A
LF Amps  46 %
Length 15 Meters
LF VD 0.01 %

FDR5FDR5
Settings

CABLE2CABLE2
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 15 Meters
LF VD 0.00 %

FDR7FDR7
Settings

CABLE15CABLE15
LF 507 kW
LF 312 kVAR
LF PF 0.85
LF 31 A
LF Amps  21 %
Length 15 Meters
LF VD 0.01 %

8-GBC SVB28-GBC SVB2
Settings

UTIL-0001UTIL-0001
Init Voltage 1.010 pu
SC Contribution 3P 8191 Amps
X/R 3P 17.243
SC Contribution SLG 1695 Amps
X/R SLG 5.893
LF kVA    = 1867 kVA
LF kW     = 1552 kW
LF kVAR = 1038 kVAR
LF PF      = 0.83

FDR8FDR8
LF 1552 kW
LF 1038 kVAR
LF PF 0.83
LF 98 A
LF Amps  18 %
Length 140 Meters
LF VD 0.03 %

12Q1112Q11
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

11Q1111Q11
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

13Q1113Q11
Settings
   Ir x Io = 630; 1 (630A)
   tr ( Fixed )
   Isd 1.5 xIr (945A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

CBL-0015CBL-0015
LF 180 kW
LF 135 kVAR
LF PF 0.80
LF 330 A
LF Amps  49 %
Length 2 Meters
LF VD 0.02 %

20Q1620Q16
Settings
   Ir = 1.0 x In (63A)
   Im = Adj 5 x In (315A)

20Q16EL20Q16EL
Settings
   Io> 0.30 A (0.3A)
   to> 0 mSec (I^2t Off)

12Q1612Q16
Settings
   Ir = 1.0 x In (63A)
   Im = Adj 5 x In (315A)

12Q16EL12Q16EL
Settings
   Io> 0.30 A (0.3A)
   to> 0 mSec (I^2t Off)

BE1-P1BE1-P1
LF 20 kW
LF 15 kVAR
LF PF 0.80
LF 37 A
LF Amps  38 %
Length 10 Meters
LF VD 0.12 %

BD1-DBBD1-DB
Rated 25 kVA
LF V 94 %
LF Amps 37 A
LF 20 kW
LF 15 kVAR
LF PF 0.80
Utiliz. 1.00

13Q1613Q16
Settings
   Ir = 1.0 x In (63A)
   Im = Adj 5 x In (315A)

13Q16EL13Q16EL
Settings
   Io> 0.30 A (0.3A)
   to> 0 mSec (I^2t Off)

PLC DB-P1PLC DB-P1
LF 20 kW
LF 15 kVAR
LF PF 0.80
LF 37 A
LF Amps  38 %
Length 10 Meters
LF VD 0.12 %

PLC DBPLC DB
Rated 25 kVA
LF V 94 %
LF Amps 37 A
LF 20 kW
LF 15 kVAR
LF PF 0.80
Utiliz. 1.00

14Q1614Q16
Settings
   Ir = 0.9 x In (144A)
   Im = Adj 5 x In (800A)

ESB2ESB2
Rated 101 kVA
LF V 93 %
LF Amps 152 A
LF 81 kW
LF 61 kVAR
LF PF 0.80
Utiliz. 1.00

ESB 2-P1ESB 2-P1
LF 82 kW
LF 62 kVAR
LF PF 0.80
LF 152 A
LF Amps  47 %
Length 245 Meters
LF VD 1.87 %

15Q1615Q16
Settings
   Ir = 0.8 x In (20A)
   Im = Adj 5 x In (125A)

BV-P1BV-P1
LF 8 kW
LF 6 kVAR
LF PF 0.80
LF 15 A
LF Amps  48 %
Length 10 Meters
LF VD 0.28 %

FCV30305FCV30305
Rated 10 kVA
LF V 94 %
LF Amps 15 A
LF 8 kW
LF 6 kVAR
LF PF 0.80
Utiliz. 1.00

Open
16Q1616Q16
Settings
   Ir = 1.0 x In (250A)
   Im = Adj 5 x In (1250A)

CBL-0020CBL-0020
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 10 Meters
LF VD 0.00 %

LOAD-0006LOAD-0006
Rated 10 kVA
LF V 0 %
LF Amps 0 A
LF 0 kW
LF 0 kVAR
LF PF 0.00
Utiliz. 1.00

VFD

VFD-4

BL004BL004
235 kW
State Running
LF V 94 %
LF 419 A
LF 245 kW
LF 144 kVAR
LF PF 0.86
Utiliz. 1.00

B4-P2B4-P2
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 419 A
LF Amps  64 %
Length 30 Meters
LF VD 0.31 %

VFD

VFD-6

BL006BL006
235 kW
State Running
LF V 93 %
LF 426 A
LF 245 kW
LF 144 kVAR
LF PF 0.86
Utiliz. 1.00

B6-P2B6-P2
LF 246 kW
LF 154 kVAR
LF PF 0.85
LF 426 A
LF Amps  65 %
Length 30 Meters
LF VD 0.32 %

ASB3-1-P1ASB3-1-P1
LF 14 kW
LF 11 kVAR
LF PF 0.80
LF 26 A
LF Amps  3 %
Length 45 Meters
LF VD 0.04 %

19Q1219Q12
Settings
   Ir 0.40 xIn (640A)
   tr 0.5 sec
   Isd 1.50 xIr (960A)
   tsd 0 (I^2t On)
   Ii 2 xIn (3200A)

CBL-0024CBL-0024
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 10 Meters
LF VD 0.00 %

LOAD-0008LOAD-0008
Rated 8 kVA
LF V 0 %
LF Amps 0 A
LF 0 kW
LF 0 kVAR
LF PF 0.00
Utiliz. 1.00

18Q1218Q12
Settings
   A x Io = 1; 1 (400A)
   tr ( Fixed )
   Isd 1.5 xIr (600A)
   tsd = Fixed ( 80 ms )
   Ii = 11x In (4400A)

ESB1-P1ESB1-P1
LF 48 kW
LF 36 kVAR
LF PF 0.80
LF 88 A
LF Amps  12 %
Length 10 Meters
LF VD 0.02 %

ESB1 TempESB1 Temp
Rated 60 kVA
LF V 95 %
LF Amps 88 A
LF 48 kW
LF 36 kVAR
LF PF 0.80
Utiliz. 1.00

13Q1213Q12
Settings
   Ir = 1.0 x In (250A)
   Im = Adj 5 x In (1250A)

13Q12EL13Q12EL
Settings
   Io> 0.30 A (0.3A)
   to> 0 mSec (I^2t Off)

BLOWER1-P1BLOWER1-P1
LF 20 kW
LF 15 kVAR
LF PF 0.80
LF 37 A
LF Amps  8 %
Length 15 Meters
LF VD 0.03 %

B1 L&P DBB1 L&P DB
Rated 25 kVA
LF V 95 %
LF Amps 37 A
LF 20 kW
LF 15 kVAR
LF PF 0.80
Utiliz. 1.00

14Q1214Q12
Settings
   Ir = 0.7 x In (11.2A)
   Im = Adj 5 x In (80A)

GRIT CH-P1GRIT CH-P1
LF 6 kW
LF 4 kVAR
LF PF 0.80
LF 10 A
LF Amps  37 %
Length 20 Meters
LF VD 0.63 %

FCV30301FCV30301
Rated 7 kVA
LF V 94 %
LF Amps 10 A
LF 6 kW
LF 4 kVAR
LF PF 0.80
Utiliz. 1.00

15Q1215Q12
Settings
   Ir = 1.0 x In (160A)
   Im = Adj 5 x In (800A)

GRIT DRG-P1GRIT DRG-P1
LF 3 kW
LF 2 kVAR
LF PF 0.80
LF 6 A
LF Amps  2 %
Length 20 Meters
LF VD 0.01 %

GRIT DREDGERGRIT DREDGER
Rated 4 kVA
LF V 95 %
LF Amps 6 A
LF 3 kW
LF 2 kVAR
LF PF 0.80
Utiliz. 1.00

Open
17Q1217Q12
Settings
   Ir = 1.0 x In (125A)
   Im = Adj 5 x In (625A)

OD-P1OD-P1
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 10 Meters
LF VD 0.00 %

OXIDATION DITCHOXIDATION DITCH
Rated 8 kVA
LF V 0 %
LF Amps 0 A
LF 0 kW
LF 0 kVAR
LF PF 0.00
Utiliz. 1.00

16Q1216Q12
Settings
   A x Io = 1; 1 (400A)
   tr ( Fixed )
   Isd 1.5 xIr (600A)
   tsd = Fixed ( 80 ms )
   Ii = 11x In (4400A)

SETTLE TNK-P1SETTLE TNK-P1
LF 3 kW
LF 2 kVAR
LF PF 0.80
LF 6 A
LF Amps  1 %
Length 20 Meters
LF VD 0.00 %

FSTFST
Rated 4 kVA
LF V 95 %
LF Amps 6 A
LF 3 kW
LF 2 kVAR
LF PF 0.80
Utiliz. 1.00

12Q1212Q12
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

VFD

VFD-5

BL005BL005
235 kW
State Running
LF V 0 %
LF 0 A
LF 0 kW
LF 0 kVAR
LF PF 0.00
Utiliz. 1.00

B5-P2B5-P2
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 30 Meters
LF VD 0.00 %

11Q1211Q12
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

VFD

VFD-2

BL002BL002
235 kW
State Running
LF V 94 %
LF 419 A
LF 245 kW
LF 144 kVAR
LF PF 0.86
Utiliz. 1.00

B2-P2B2-P2
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 419 A
LF Amps  64 %
Length 30 Meters
LF VD 0.31 %

12Q1312Q13
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

VFD

VFD-3

BL003BL003
235 kW
State Running
LF V 97 %
LF 406 A
LF 245 kW
LF 144 kVAR
LF PF 0.86
Utiliz. 1.00

B3-P2B3-P2
LF 245 kW
LF 144 kVAR
LF PF 0.86
LF 406 A
LF Amps  62 %
Length 30 Meters
LF VD 0.30 %

11Q1311Q13
Settings
   Ir x Io = 570; 0.94 (535.8A)
   tr ( Fixed )
   Isd 8 x Ir (4286.4A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

VFD

VFD-1

BL001BL001
235 kW
State Running
LF V 97 %
LF 406 A
LF 245 kW
LF 144 kVAR
LF PF 0.86
Utiliz. 1.00

B1-P2B1-P2
LF 245 kW
LF 144 kVAR
LF PF 0.86
LF 406 A
LF Amps  62 %
Length 30 Meters
LF VD 0.30 %

12Q1412Q14
Settings
   Ir x Io = 630; 1 (630A)
   tr ( Fixed )
   Isd 1.5 xIr (945A)
   tsd = Fixed ( 80 ms )
   Ii = Fixed (6900A)

ASB3-2-P1ASB3-2-P1
LF 8 kW
LF 6 kVAR
LF PF 0.80
LF 14 A
LF Amps  2 %
Length 45 Meters
LF VD 0.02 %

ASB3_BUS-1ASB3_BUS-1
Un = 415 V
LF = 392 V
LF VD = 5.4 %

CB11CB11
Settings
   LTPU 0.8 (320A)
   LTD 5.0
   STPU 2.0 (800A)
   STD 0.1 (I^2t On)
   INST 3.0 (1200A)

CB12CB12
Settings
   LTPU 0.8 (320A)
   LTD 5.0
   STPU 2.0 (800A)
   STD 0.1 (I^2t On)
   INST 3.0 (1200A)

ASB3_BUS-2ASB3_BUS-2
Un = 415 V
LF = 405 V
LF VD = 2.3 %

O
p

e
n

BUSTIE 1/4BUSTIE 1/4
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 0 Meters
LF VD 0.00 %

ASB3-1 18kVAASB3-1 18kVA ASB3-2 10kVAASB3-2 10kVA

ASB2 EssASB2 Ess
Un = 415 V
LF = 388 V
LF VD = 6.6 %

ESB1 FDR CBESB1 FDR CB
Settings
   A x Io = 1; 1 (350A)
   tr ( Fixed )
   Isd 1.5 xIr (525A)
   tsd = Fixed ( 80 ms )
   Ii = 11x In (6930A)

10Q11 Incomer 1 EF10Q11 Incomer 1 EF
Settings
   Ig 500 A (500A)
   tg 0.1 (Î 2t On)

10Q12 Incomer 2 EF10Q12 Incomer 2 EF
Settings
   Ig 500 A (500A)
   tg 0.1 (I^2t On)

10Q12 Incomer 2 EF010Q12 Incomer 2 EF0
Settings
   Ig 500 A (500A)
   tg 0.1 (I^2t On)

HFILTER4

B4-P1B4-P1
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 419 A
LF Amps  64 %
Length 3 Meters
LF VD 0.03 %

HFILTER2

B2-P1B2-P1
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 419 A
LF Amps  64 %
Length 3 Meters
LF VD 0.03 %

HFILTER3

B3-P1B3-P1
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 406 A
LF Amps  62 %
Length 3 Meters
LF VD 0.03 %

HFILTER1

B1-P1B1-P1
LF 246 kW
LF 144 kVAR
LF PF 0.86
LF 406 A
LF Amps  62 %
Length 3 Meters
LF VD 0.03 %

HFILTER5

B5-P1B5-P1
LF 0 kW
LF 0 kVAR
LF PF 0.00
LF 0 A
LF Amps  0 %
Length 3 Meters
LF VD 0.00 %

HFILTER6

B6-P1B6-P1
LF 246 kW
LF 154 kVAR
LF PF 0.85
LF 426 A
LF Amps  65 %
Length 3 Meters
LF VD 0.03 %

PD-B4PD-B4
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

PD-B6PD-B6
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

PD-B1PD-B1
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

PD-B3PD-B3
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

PD-B2PD-B2
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

PD-B5PD-B5
Settings
   Ir 0.8 x (504A)
   Im x 5 (3150A)

ESB1-DBESB1-DB

PD-0055PD-0055
Settings
   Ir 1.00 xIn (800A)
   tr 0.5 sec
   Isd 1.50 xIr (1200A)
   tsd 0 (I^2t On)
   Ii 2 xIn (1600A)

CBL-0045CBL-0045
LF 119 kW
LF 89 kVAR
LF PF 0.80
LF 220 A
LF Amps  22 %
Length 20 Meters
LF VD 0.10 %

SGEN-0001SGEN-0001
Sn = 250.000 kVA
LF = 148 kVA
LF = 119 kW
LF = 89 kVAR
LF PF 0.80

ASB2 LoadASB2 Load
Rated 148 kVA
LF V 93 %
LF Amps 220 A
LF 118 kW
LF 89 kVAR
LF PF 0.80
Utiliz. 1.00

2-MCGG (O/C)2-MCGG (O/C)
Settings
   Is = 1.00x In (100A)
   EI (IEC) = 0.4
   INST = 10 (1000A)

2-MCGG (EF)2-MCGG (EF)
Settings
   Tap, Is 0.2 (20A)
   [E] Extremely Inverse 0.65
   INST 15 (300A)

2-CDG11 (N)2-CDG11 (N)
Settings
   PS 2.00 A (2A)
   TMS 0.15

5-MCGG (O/C)5-MCGG (O/C)
Settings
   Is = 1.00x In (100A)
   EI (IEC) = 0.4
   INST = 10 (1000A)

5-MCGG (EF)5-MCGG (EF)
Settings
   Tap, Is 0.2 (20A)
   [E] Extremely Inverse 0.65
   INST 15 (300A)

5-CDG11 (N)5-CDG11 (N)
Settings
   PS 2.00 A (2A)
   TMS 0.15

7-MCGG (O/C)7-MCGG (O/C)
Settings
   Is = 1.00x In (100A)
   EI (IEC) = 0.4
   INST = 10 (1000A)

7-MCGG (EF)7-MCGG (EF)
Settings
   Tap, Is 0.2 (20A)
   [E] Extremely Inverse 0.65
   INST 15 (300A)

7-CDG11 (N)7-CDG11 (N)
Settings
   PS 2.00 A (2A)
   TMS 0.15
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Lend Lease Services

Power Infrastructure

QUU Gibson Island WWTP

879540 Blower Replacement Project

Load Flow Analysis - Scenarios

Scenario 11Q16 10Q16 Incomer 1 Bustie 1-2 Incomer 2 Bustie 2-3 Incomer 3 Total [A] Comments

LF01 Open Closed 747 Open 542 Open 413 1702 One Blower per transformer
LF02 Open Closed 746 Open 970 Closed Open 1716 Two Blowers on Transformer 2, One Blowers on Transformer 1
LF03 Open Closed 746 Open 139 Open 823 1708 Two Blowers on Transformer 3, One blower on Transformer 1
LF04 Open Closed 1316 Closed Open Open 413 1729 Two Blowers on Transformer 1, One on Transformer 3
LF05 Open Closed Open Closed 1318 Open 824 2142 Two Blowers on Transformer 2, Two Blowers on Transformer 3
LF06 Open Closed 747 Open Open Closed 1397 2144 Three Blowers on Transformer 3, One Blower on transformer 1

LF07 406 Open 425 Open 541 Open 823 2195 ESB1 from Generator, 4 Blowers

LF11 Open Closed 1178 Open 966 Open 826 2970 [Future] Two Blowers on each Transformer
LF12 Open Closed 1766 Closed Open Open 826 2592 [Future] Three Blowers on Transformer 1, Two Blowers on Transformer 3

Load Flow Scenarios.xlsx,Load Flow Scenarios, Page 1 of 1 Status:3/12/2014, 2:33 PM
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           *** SOLUTION COMMENTS ***

           =========================

      SOLUTION PARAMETERS

      BRANCH VOLTAGE CRITERIA                   :  3.00 %

      BUS VOLTAGE CRITERIA                      :  5.00 %

      UTILITY IMPEDANCE                         : YES

      TRANSFORMER PHASE SHIFT                   : NO 

      LTC TRANSFORMER                           : NO 

      CALCULATION NETHOD                        : Newton Method

      SOLUTION METHOD                           : EXACT        

      ALL PU VALUES ARE EXPRESSED ON A 100 MVA BASE

      LOAD FLOW IS BASED ON CONNECTED LOADS.

      LOAD ANALYSIS INCLUDES ALL LOADS.

      <<PERCENT VOLTAGE DROPS ARE BASED ON NOMINAL DESIGN VOLTAGES>>

        SWING GENERATORS

 SOURCE NAME       VOLTAGE  ANGLE

 ================================

 UTIL-0001       1.010    0.00  

 SGEN-0001       1.000    0.00  

                          PV GENERATORS

 SOURCE NAME       VOLTAGE   kW     kVARMIN  kVARMAX  PARTICIPATION

 ==================================================================

 BUS VOLTAGE CONVERGENCY CRITERIA:   0.00001000  PU

 LARGEST BUS VOLTAGE MISMATCH ASB2 Ess       -0.06813761  PU

 LARGEST BUS VOLTAGE MISMATCH ASB2 Ess       -0.00062771  PU

 LARGEST BUS VOLTAGE MISMATCH ASB2 Ess       -0.00000006  PU
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 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SWING GENERATORS)

 ***********************************************************************************

 SOURCE          VOLTAGE  ANGLE        KW       KVAR      VD%  (UTILITY IMPEDANCE)

 UTIL-0001       1.010    0.00     1030.01    669.90    -1.54     0.03710  +j   0.63970 

 SGEN-0001       1.000    0.00      118.51     88.91     6.47     4.00000  +j  60.00000 
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 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (PV GENERATOR SCHEDULE REPORT)

 ***********************************************************************************

                          ---VOLTAGE---     -KVAR LIMITS-         ---ACTUAL----

 PV SOURCE NAME           SCHED. ACTUAL     MIN       MAX         KW       KVAR
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                 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS 

 ************************************************************************************************

 VOLTAGE EFFECT ON LOADS MODELED

 VOLTAGE DROP CRITERIA: BRANCH =  3.00%   BUS =  5.00%

 ==== BUS: ASB2 Ess       DESIGN VOLTS:      415 BUS VOLTS:      388 %VD:  6.57 $

 ======================== PU BUS VOLTAGE:  0.934 ANGLE:  -4.1  DEGREES

  LOAD FROM: BUS-0069       CBL-0045       FEEDER AMPS:   220.4 VOLTAGE DROP:      0.  %VD:  0.10

  PROJECTED POWER FLOW:    118.4  KW     88.8  KVAR    148.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.1  KVAR      0.2  KVA

  BRANCH DIVERSITY LOAD:   118.4  KW     88.8  KVAR

 ==== BUS: ASB3_BUS-1     DESIGN VOLTS:      415 BUS VOLTS:      407 %VD:  1.91 

 ======================== PU BUS VOLTAGE:  0.981 ANGLE:  -1.2  DEGREES

  LOAD FROM: BUS-0001       ASB3-1-P1      FEEDER AMPS:    25.5 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:     14.4  KW     10.8  KVAR     18.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  BRANCH DIVERSITY LOAD:    14.4  KW     10.8  KVAR

 ==== BUS: ASB3_BUS-2     DESIGN VOLTS:      415 BUS VOLTS:      412 %VD:  0.78 

 ======================== PU BUS VOLTAGE:  0.992 ANGLE:  -0.9  DEGREES

  LOAD FROM: BUS-0003       ASB3-2-P1      FEEDER AMPS:    14.0 VOLTAGE DROP:      0.  %VD:  0.02

  PROJECTED POWER FLOW:      8.0  KW      6.0  KVAR     10.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  BRANCH DIVERSITY LOAD:     8.0  KW      6.0  KVAR

 ==== BUS: BUS-0001       DESIGN VOLTS:      415 BUS VOLTS:      407 %VD:  1.87 

 ======================== PU BUS VOLTAGE:  0.981 ANGLE:  -1.2  DEGREES

  LOAD   TO: ESB1 Replaceme CBL-0015       FEEDER AMPS:   318.1 VOLTAGE DROP:      0.  %VD:  0.02

  PROJECTED POWER FLOW:    179.5  KW    134.6  KVAR    224.4  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: ASB3_BUS-1     ASB3-1-P1      FEEDER AMPS:    25.5 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:     14.4  KW     10.8  KVAR     18.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA
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                 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS 

 ************************************************************************************************

 VOLTAGE EFFECT ON LOADS MODELED

 VOLTAGE DROP CRITERIA: BRANCH =  3.00%   BUS =  5.00%

  LOAD FROM: BUS-0005       FDR2-MBSB      FEEDER AMPS:   746.3 VOLTAGE DROP:      0.  %VD:  0.11

  PROJECTED POWER FLOW:    439.5  KW    289.8  KVAR    526.4  KVA     0.83  LAGGING

  LOSSES THRU FEEDER:        0.4  KW      0.4  KVAR      0.6  KVA

  LOAD   TO: BUS-0050       B4-P1          FEEDER AMPS:   403.9 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:    245.6  KW    144.4  KVAR    284.9  KVA     0.86  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.1  KVAR      0.1  KVA

 ==== BUS: BUS-0002       DESIGN VOLTS:      415 BUS VOLTS:      410 %VD:  1.19 

 ======================== PU BUS VOLTAGE:  0.988 ANGLE:  -1.0  DEGREES

  LOAD   TO: BUS-0028       ESB1-P1        FEEDER AMPS:    84.5 VOLTAGE DROP:      0.  %VD:  0.02

  PROJECTED POWER FLOW:     48.0  KW     36.0  KVAR     60.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0029       BLOWER1-P1     FEEDER AMPS:    35.2 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:     20.0  KW     15.0  KVAR     25.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0030       GRIT CH-P1     FEEDER AMPS:     9.9 VOLTAGE DROP:      3.  %VD:  0.60

  PROJECTED POWER FLOW:      5.7  KW      4.2  KVAR      7.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.0  KVAR      0.1  KVA

  LOAD   TO: BUS-0033       SETTLE TNK-P1  FEEDER AMPS:     5.6 VOLTAGE DROP:      0.  %VD:  0.00

  PROJECTED POWER FLOW:      3.2  KW      2.4  KVAR      4.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD FROM: BUS-0009       FDR5-MBSB      FEEDER AMPS:   541.3 VOLTAGE DROP:      0.  %VD:  0.08

  PROJECTED POWER FLOW:    325.6  KW    204.4  KVAR    384.5  KVA     0.85  LAGGING

  LOSSES THRU FEEDER:        0.2  KW      0.2  KVAR      0.3  KVA

  LOAD   TO: BUS-0052       B2-P1          FEEDER AMPS:   401.1 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:    245.6  KW    144.4  KVAR    284.9  KVA     0.86  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.1  KVAR      0.1  KVA
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                 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS 

 ************************************************************************************************

 VOLTAGE EFFECT ON LOADS MODELED

 VOLTAGE DROP CRITERIA: BRANCH =  3.00%   BUS =  5.00%

  LOAD   TO: BUS-0031       GRIT DRG-P1    FEEDER AMPS:     5.6 VOLTAGE DROP:      0.  %VD:  0.01

  PROJECTED POWER FLOW:      3.2  KW      2.4  KVAR      4.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

 ==== BUS: BUS-0003       DESIGN VOLTS:      415 BUS VOLTS:      412 %VD:  0.76 

 ======================== PU BUS VOLTAGE:  0.992 ANGLE:  -0.9  DEGREES

  LOAD   TO: ASB3_BUS-2     ASB3-2-P1      FEEDER AMPS:    14.0 VOLTAGE DROP:      0.  %VD:  0.02

  PROJECTED POWER FLOW:      8.0  KW      6.0  KVAR     10.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD FROM: BUS-0008       CABLE14        FEEDER AMPS:   413.3 VOLTAGE DROP:      0.  %VD:  0.06

  PROJECTED POWER FLOW:    253.5  KW    150.4  KVAR    294.8  KVA     0.86  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.1  KVAR      0.2  KVA

  LOAD   TO: BUS-0053       B3-P1          FEEDER AMPS:   399.4 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:    245.5  KW    144.4  KVAR    284.9  KVA     0.86  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.1  KVAR      0.1  KVA

 ==== BUS: BUS 2          DESIGN VOLTS:    11000 BUS VOLTS:    11056 %VD: -0.51 

 ======================== PU BUS VOLTAGE:  1.005 ANGLE:  -0.4  DEGREES

  LOAD FROM: BUS-0013       FDR8           FEEDER AMPS:    64.1 VOLTAGE DROP:      2.  %VD:  0.02

  PROJECTED POWER FLOW:   1029.8  KW    669.7  KVAR   1228.4  KVA     0.84  LAGGING

  LOSSES THRU FEEDER:        0.2  KW      0.2  KVAR      0.3  KVA

  LOAD   TO: BUS-0015       CABLE2         FEEDER AMPS:    20.4 VOLTAGE DROP:      0.  %VD:  0.00

  PROJECTED POWER FLOW:    328.8  KW    211.6  KVAR    391.0  KVA     0.84  LAGGING

  LOSSES THRU FEEDER:        0.0  KW     -0.1  KVAR      0.1  KVA

  LOAD   TO: BUS-0016       CABLE15        FEEDER AMPS:    15.6 VOLTAGE DROP:      0.  %VD:  0.00

  PROJECTED POWER FLOW:    255.4  KW    154.5  KVAR    298.5  KVA     0.86  LAGGING

  LOSSES THRU FEEDER:        0.0  KW     -0.1  KVAR      0.1  KVA
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                 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS 

 ************************************************************************************************

 VOLTAGE EFFECT ON LOADS MODELED

 VOLTAGE DROP CRITERIA: BRANCH =  3.00%   BUS =  5.00%

  LOAD   TO: BUS-0014       HV-CBL-FDR2    FEEDER AMPS:    28.2 VOLTAGE DROP:      1.  %VD:  0.01

  PROJECTED POWER FLOW:    445.6  KW    303.6  KVAR    539.1  KVA     0.83  LAGGING

  LOSSES THRU FEEDER:        0.0  KW     -0.1  KVAR      0.1  KVA

 ==== BUS: ESB1 Replaceme DESIGN VOLTS:      415 BUS VOLTS:      407 %VD:  1.89 

 ======================== PU BUS VOLTAGE:  0.981 ANGLE:  -1.2  DEGREES

  LOAD FROM: BUS-0001       CBL-0015       FEEDER AMPS:   318.1 VOLTAGE DROP:      0.  %VD:  0.02

  PROJECTED POWER FLOW:    179.5  KW    134.6  KVAR    224.3  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0017       BE1-P1         FEEDER AMPS:    35.5 VOLTAGE DROP:      0.  %VD:  0.11

  PROJECTED POWER FLOW:     20.0  KW     15.0  KVAR     25.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0018       PLC DB-P1      FEEDER AMPS:    35.5 VOLTAGE DROP:      0.  %VD:  0.11

  PROJECTED POWER FLOW:     20.0  KW     15.0  KVAR     25.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0019       ESB 2-P1       FEEDER AMPS:   145.9 VOLTAGE DROP:      7.  %VD:  1.80

  PROJECTED POWER FLOW:     82.3  KW     61.7  KVAR    102.9  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        1.5  KW      1.1  KVAR      1.9  KVA

  LOAD   TO: BUS-0020       BV-P1          FEEDER AMPS:    14.2 VOLTAGE DROP:      1.  %VD:  0.27

  PROJECTED POWER FLOW:      8.0  KW      6.0  KVAR     10.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  BRANCH DIVERSITY LOAD:    49.1  KW     36.8  KVAR
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           BALANCED VOLTAGE DROP AND LOAD FLOW BUS DATA SUMMARY 

 ***********************************************************************

   BUS NAME      BASE VOLT PU VOLT      BUS NAME      BASE VOLT PU VOLT

   ASB2 Ess           415.  0.9343      ASB3_BUS-1         415.  0.9809

   ASB3_BUS-2         415.  0.9922      BUS-0001           415.  0.9813

   BUS-0002           415.  0.9881      BUS-0003           415.  0.9924

   BUS 2            11000.  1.0051      ESB1 Replaceme     415.  0.9811
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                  BALANCED VOLTAGE DROP AND LOAD FLOW BRANCH DATA SUMMARY

 ***************************************************************************************

 BRANCH NAME    FROM NAME      TO NAME        TYPE     VD%     AMPS      KVA  RATING%

 ASB3-1-P1      BUS-0001       ASB3_BUS-1     FDR     0.03    25.53    18.01     3.36

 ASB3-2-P1      BUS-0003       ASB3_BUS-2     FDR     0.02    14.02    10.00     1.84

 B1-P2          BUS-0054       BUS-0066       FDR     0.00     0.00     0.00     0.00

 B2-P1          BUS-0002       BUS-0052       FDR     0.03   401.08   284.87    61.59

 B2-P2          BUS-0052       BUS-0068       FDR     0.30   401.08   284.78    61.59

 B3-P1          BUS-0003       BUS-0053       FDR     0.03   399.35   284.86    61.33

 B3-P2          BUS-0053       BUS-0065       FDR     0.30   399.35   284.77    61.33

 B4-P1          BUS-0001       BUS-0050       FDR     0.03   403.89   284.88    62.02

 B4-P2          BUS-0050       BUS-0063       FDR     0.30   403.89   284.79    62.02

 B5-P2          BUS-0056       BUS-0067       FDR     0.00     0.00     0.00     0.00

 B6-P2          BUS-0051       BUS-0064       FDR     0.00     0.00     0.00     0.00

 BE1-P1         ESB1 Replaceme BUS-0017       FDR     0.11    35.49    25.03    36.59

 BLOWER1-P1     BUS-0002       BUS-0029       FDR     0.03    35.21    25.01     8.00

 BV-P1          ESB1 Replaceme BUS-0020       FDR     0.27    14.22    10.03    45.87

 CABLE14        BUS-0008       BUS-0003       FDR     0.06   413.29   294.98    14.66

 CABLE15        BUS 2          BUS-0016       FDR     0.00    15.59   298.53    10.75

 CABLE2         BUS 2          BUS-0015       FDR     0.00    20.42   391.03    14.08

 CBL-0015       BUS-0001       ESB1 Replaceme FDR     0.02   318.08   224.35    47.56

 CBL-0045       BUS-0069       ASB2 Ess       FDR     0.10   220.38   148.15    22.26

 ESB1-P1        BUS-0002       BUS-0028       FDR     0.02    84.50    60.01    11.42

 ESB 2-P1       ESB1 Replaceme BUS-0019       FDR     1.80   145.89   102.89    44.81

 FDR2-MBSB      BUS-0005       BUS-0001       FDR     0.11   746.34   527.01    26.47

 FDR5-MBSB      BUS-0009       BUS-0002       FDR     0.08   541.32   384.78    19.20

 FDR8           BUS-0013       BUS 2          FDR     0.02    64.15  1228.69    11.62

 GRIT CH-P1     BUS-0002       BUS-0030       FDR     0.60     9.92     7.04    35.14

 GRIT DRG-P1    BUS-0002       BUS-0031       FDR     0.01     5.63     4.00     1.88

 HV-CBL-FDR2    BUS 2          BUS-0014       FDR     0.01    28.15   539.15    19.42

 PLC DB-P1      ESB1 Replaceme BUS-0018       FDR     0.11    35.49    25.03    36.59

 SETTLE TNK-P1  BUS-0002       BUS-0033       FDR     0.00     5.63     4.00     0.64

 SUB1-T1 1500kV BUS-0014       BUS-0005       TX2     2.27    28.16   539.18    35.76

 SUB1-T2 1500kV BUS-0015       BUS-0009       TX2     1.62    20.42   391.08    25.94

 SUB1-T3 1500kV BUS-0016       BUS-0008       TX2     1.21    15.59   298.58    19.80

 VFD-1          BUS-0066       BUS-0040       FDR     0.00     0.00     0.00     0.00

 VFD-2          BUS-0068       BUS-0036       FDR     0.00   401.08   283.92    98.14

 VFD-3          BUS-0065       BUS-0038       FDR     0.00   399.35   283.92    97.72

 VFD-4          BUS-0063       BUS-0022       FDR     0.00   403.89   283.92    98.83

 VFD-5          BUS-0067       BUS-0034       FDR     0.00     0.00     0.00     0.00

 VFD-6          BUS-0064       BUS-0024       FDR     0.00     0.00     0.00     0.00

 NOTE: FDR RATING% = % AMPS RATING BASED ON LIBRARY FLA OR BRANCH INPUT FLA

       TX2 RATING% = % KVA RATING BASED ON TRANSFORMER NOM/FL KVA
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           BALANCED VOLTAGE DROP AND LOAD FLOW BUS DATA SUMMARY 

 ***********************************************************************

   BUS NAME      BASE VOLT PU VOLT      BUS NAME      BASE VOLT PU VOLT

 *** T O T A L   S Y S T E M   L O S S E S *** 

             15. KW       28. KVAR

 ***WARNING*** STUDY CONTAINS 1 VOLTAGE CRITERIA VIOLATIONS

   VIOLATIONS DENOTED BY  ($) AT BUS AND BRANCH %VD LOCATIONS
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 ALL INFORMATION PRESENTED IS FOR REVIEW, APPROVAL

 INTERPRETATION AND APPLICATION BY A REGISTERED ENGINEER ONLY

 SKM DISCLAIMS ANY RESPONSIBILITY AND LIABILITY RESULTING

 FROM THE USE AND INTERPRETATION OF THIS SOFTWARE.

 ------------------------------------------------------------------------------

 SKM POWER*TOOLS FOR WINDOWS

 LOAD FLOW AND VOLTAGE DROP ANALYSIS REPORT

 COPYRIGHT SKM SYSTEMS ANALYSIS, INC. 1995-2014

 ------------------------------------------------------------------------------
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           *** SOLUTION COMMENTS ***

           =========================

      SOLUTION PARAMETERS

      BRANCH VOLTAGE CRITERIA                   :  3.00 %

      BUS VOLTAGE CRITERIA                      :  5.00 %

      UTILITY IMPEDANCE                         : YES

      TRANSFORMER PHASE SHIFT                   : NO 

      LTC TRANSFORMER                           : NO 

      CALCULATION NETHOD                        : Newton Method

      SOLUTION METHOD                           : EXACT        

      ALL PU VALUES ARE EXPRESSED ON A 100 MVA BASE

      LOAD FLOW IS BASED ON CONNECTED LOADS.

      LOAD ANALYSIS INCLUDES ALL LOADS.

      <<PERCENT VOLTAGE DROPS ARE BASED ON NOMINAL DESIGN VOLTAGES>>

        SWING GENERATORS

 SOURCE NAME       VOLTAGE  ANGLE

 ================================

 UTIL-0001       1.010    0.00  

 SGEN-0001       1.000    0.00  

                          PV GENERATORS

 SOURCE NAME       VOLTAGE   kW     kVARMIN  kVARMAX  PARTICIPATION

 ==================================================================

 BUS VOLTAGE CONVERGENCY CRITERIA:   0.00001000  PU

 LARGEST BUS VOLTAGE MISMATCH ASB2 Ess       -0.06813761  PU

 LARGEST BUS VOLTAGE MISMATCH ASB2 Ess       -0.00062771  PU

 LARGEST BUS VOLTAGE MISMATCH ASB2 Ess       -0.00000006  PU
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 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SWING GENERATORS)

 ***********************************************************************************

 SOURCE          VOLTAGE  ANGLE        KW       KVAR      VD%  (UTILITY IMPEDANCE)

 UTIL-0001       1.010    0.00     1035.27    681.82    -1.53     0.03710  +j   0.63970 

 SGEN-0001       1.000    0.00      118.51     88.91     6.47     4.00000  +j  60.00000 
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 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (PV GENERATOR SCHEDULE REPORT)

 ***********************************************************************************

                          ---VOLTAGE---     -KVAR LIMITS-         ---ACTUAL----

 PV SOURCE NAME           SCHED. ACTUAL     MIN       MAX         KW       KVAR

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 214 of 986



 02 Dec 2014     11:50:42                                                      PAGE 5

 

 

 

                 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS 

 ************************************************************************************************

 VOLTAGE EFFECT ON LOADS MODELED

 VOLTAGE DROP CRITERIA: BRANCH =  3.00%   BUS =  5.00%

 ==== BUS: ASB2 Ess       DESIGN VOLTS:      415 BUS VOLTS:      388 %VD:  6.57 $

 ======================== PU BUS VOLTAGE:  0.934 ANGLE:  -4.1  DEGREES

  LOAD FROM: BUS-0069       CBL-0045       FEEDER AMPS:   220.4 VOLTAGE DROP:      0.  %VD:  0.10

  PROJECTED POWER FLOW:    118.4  KW     88.8  KVAR    148.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.1  KVAR      0.2  KVA

  BRANCH DIVERSITY LOAD:   118.4  KW     88.8  KVAR

 ==== BUS: ASB3_BUS-1     DESIGN VOLTS:      415 BUS VOLTS:      407 %VD:  1.92 

 ======================== PU BUS VOLTAGE:  0.981 ANGLE:  -1.2  DEGREES

  LOAD FROM: BUS-0001       ASB3-1-P1      FEEDER AMPS:    25.5 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:     14.4  KW     10.8  KVAR     18.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  BRANCH DIVERSITY LOAD:    14.4  KW     10.8  KVAR

 ==== BUS: ASB3_BUS-2     DESIGN VOLTS:      415 BUS VOLTS:      404 %VD:  2.55 

 ======================== PU BUS VOLTAGE:  0.974 ANGLE:  -1.6  DEGREES

  LOAD FROM: BUS-0003       ASB3-2-P1      FEEDER AMPS:    14.3 VOLTAGE DROP:      0.  %VD:  0.02

  PROJECTED POWER FLOW:      8.0  KW      6.0  KVAR     10.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  BRANCH DIVERSITY LOAD:     8.0  KW      6.0  KVAR

 ==== BUS: BUS-0001       DESIGN VOLTS:      415 BUS VOLTS:      407 %VD:  1.88 

 ======================== PU BUS VOLTAGE:  0.981 ANGLE:  -1.2  DEGREES

  LOAD   TO: ESB1 Replaceme CBL-0015       FEEDER AMPS:   318.1 VOLTAGE DROP:      0.  %VD:  0.02

  PROJECTED POWER FLOW:    179.5  KW    134.6  KVAR    224.4  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: ASB3_BUS-1     ASB3-1-P1      FEEDER AMPS:    25.5 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:     14.4  KW     10.8  KVAR     18.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA
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                 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS 

 ************************************************************************************************

 VOLTAGE EFFECT ON LOADS MODELED

 VOLTAGE DROP CRITERIA: BRANCH =  3.00%   BUS =  5.00%

  LOAD FROM: BUS-0005       FDR2-MBSB      FEEDER AMPS:   746.4 VOLTAGE DROP:      0.  %VD:  0.11

  PROJECTED POWER FLOW:    439.5  KW    289.8  KVAR    526.4  KVA     0.83  LAGGING

  LOSSES THRU FEEDER:        0.4  KW      0.4  KVAR      0.6  KVA

  LOAD   TO: BUS-0050       B4-P1          FEEDER AMPS:   403.9 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:    245.6  KW    144.4  KVAR    284.9  KVA     0.86  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.1  KVAR      0.1  KVA

 ==== BUS: BUS-0002       DESIGN VOLTS:      415 BUS VOLTS:      404 %VD:  2.53 

 ======================== PU BUS VOLTAGE:  0.975 ANGLE:  -1.6  DEGREES

  LOAD FROM: BUS-0003       BUSTIE 2-3     FEEDER AMPS:   420.8 VOLTAGE DROP:      0.  %VD:  0.00

  PROJECTED POWER FLOW:   -253.6  KW   -150.4  KVAR    294.8  KVA     0.86  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0028       ESB1-P1        FEEDER AMPS:    85.7 VOLTAGE DROP:      0.  %VD:  0.02

  PROJECTED POWER FLOW:     48.0  KW     36.0  KVAR     60.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0029       BLOWER1-P1     FEEDER AMPS:    35.7 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:     20.0  KW     15.0  KVAR     25.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0030       GRIT CH-P1     FEEDER AMPS:    10.1 VOLTAGE DROP:      3.  %VD:  0.61

  PROJECTED POWER FLOW:      5.7  KW      4.2  KVAR      7.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.0  KVAR      0.1  KVA

  LOAD   TO: BUS-0033       SETTLE TNK-P1  FEEDER AMPS:     5.7 VOLTAGE DROP:      0.  %VD:  0.00

  PROJECTED POWER FLOW:      3.2  KW      2.4  KVAR      4.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD FROM: BUS-0009       FDR5-MBSB      FEEDER AMPS:   969.6 VOLTAGE DROP:      1.  %VD:  0.14

  PROJECTED POWER FLOW:    579.2  KW    354.9  KVAR    679.3  KVA     0.85  LAGGING

  LOSSES THRU FEEDER:        0.7  KW      0.7  KVAR      1.0  KVA
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                 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS 

 ************************************************************************************************

 VOLTAGE EFFECT ON LOADS MODELED

 VOLTAGE DROP CRITERIA: BRANCH =  3.00%   BUS =  5.00%

  LOAD   TO: BUS-0052       B2-P1          FEEDER AMPS:   406.6 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:    245.6  KW    144.4  KVAR    284.9  KVA     0.86  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.1  KVAR      0.1  KVA

  LOAD   TO: BUS-0031       GRIT DRG-P1    FEEDER AMPS:     5.7 VOLTAGE DROP:      0.  %VD:  0.01

  PROJECTED POWER FLOW:      3.2  KW      2.4  KVAR      4.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

 ==== BUS: BUS-0003       DESIGN VOLTS:      415 BUS VOLTS:      404 %VD:  2.53 

 ======================== PU BUS VOLTAGE:  0.975 ANGLE:  -1.6  DEGREES

  LOAD   TO: BUS-0002       BUSTIE 2-3     FEEDER AMPS:   420.8 VOLTAGE DROP:      0.  %VD:  0.00

  PROJECTED POWER FLOW:   -253.6  KW   -150.4  KVAR    294.8  KVA     0.86  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: ASB3_BUS-2     ASB3-2-P1      FEEDER AMPS:    14.3 VOLTAGE DROP:      0.  %VD:  0.02

  PROJECTED POWER FLOW:      8.0  KW      6.0  KVAR     10.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0053       B3-P1          FEEDER AMPS:   406.6 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:    245.6  KW    144.4  KVAR    284.9  KVA     0.86  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.1  KVAR      0.1  KVA

 ==== BUS: BUS 2          DESIGN VOLTS:    11000 BUS VOLTS:    11055 %VD: -0.50 

 ======================== PU BUS VOLTAGE:  1.005 ANGLE:  -0.4  DEGREES

  LOAD FROM: BUS-0013       FDR8           FEEDER AMPS:    64.7 VOLTAGE DROP:      2.  %VD:  0.02

  PROJECTED POWER FLOW:   1035.0  KW    681.7  KVAR   1239.3  KVA     0.84  LAGGING

  LOSSES THRU FEEDER:        0.2  KW      0.2  KVAR      0.3  KVA

  LOAD   TO: BUS-0015       CABLE2         FEEDER AMPS:    36.6 VOLTAGE DROP:      1.  %VD:  0.01

  PROJECTED POWER FLOW:    589.5  KW    378.2  KVAR    700.4  KVA     0.84  LAGGING

  LOSSES THRU FEEDER:        0.1  KW     -0.1  KVAR      0.1  KVA
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                 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS 

 ************************************************************************************************

 VOLTAGE EFFECT ON LOADS MODELED

 VOLTAGE DROP CRITERIA: BRANCH =  3.00%   BUS =  5.00%

  LOAD   TO: BUS-0016       CABLE15        FEEDER AMPS:     0.0 VOLTAGE DROP:      0.  %VD:  0.00

  PROJECTED POWER FLOW:      0.0  KW     -0.1  KVAR      0.1  KVA     0.00  LEADING

  LOSSES THRU FEEDER:        0.0  KW     -0.1  KVAR      0.1  KVA

  LOAD   TO: BUS-0014       HV-CBL-FDR2    FEEDER AMPS:    28.2 VOLTAGE DROP:      1.  %VD:  0.01

  PROJECTED POWER FLOW:    445.6  KW    303.6  KVAR    539.1  KVA     0.83  LAGGING

  LOSSES THRU FEEDER:        0.0  KW     -0.1  KVAR      0.1  KVA

 ==== BUS: ESB1 Replaceme DESIGN VOLTS:      415 BUS VOLTS:      407 %VD:  1.90 

 ======================== PU BUS VOLTAGE:  0.981 ANGLE:  -1.2  DEGREES

  LOAD FROM: BUS-0001       CBL-0015       FEEDER AMPS:   318.1 VOLTAGE DROP:      0.  %VD:  0.02

  PROJECTED POWER FLOW:    179.5  KW    134.6  KVAR    224.3  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0017       BE1-P1         FEEDER AMPS:    35.5 VOLTAGE DROP:      0.  %VD:  0.11

  PROJECTED POWER FLOW:     20.0  KW     15.0  KVAR     25.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0018       PLC DB-P1      FEEDER AMPS:    35.5 VOLTAGE DROP:      0.  %VD:  0.11

  PROJECTED POWER FLOW:     20.0  KW     15.0  KVAR     25.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0019       ESB 2-P1       FEEDER AMPS:   145.9 VOLTAGE DROP:      7.  %VD:  1.80

  PROJECTED POWER FLOW:     82.3  KW     61.8  KVAR    102.9  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        1.5  KW      1.2  KVAR      1.9  KVA

  LOAD   TO: BUS-0020       BV-P1          FEEDER AMPS:    14.2 VOLTAGE DROP:      1.  %VD:  0.27

  PROJECTED POWER FLOW:      8.0  KW      6.0  KVAR     10.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  BRANCH DIVERSITY LOAD:    49.1  KW     36.8  KVAR
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           BALANCED VOLTAGE DROP AND LOAD FLOW BUS DATA SUMMARY 

 ***********************************************************************

   BUS NAME      BASE VOLT PU VOLT      BUS NAME      BASE VOLT PU VOLT

   ASB2 Ess           415.  0.9343      ASB3_BUS-1         415.  0.9808

   ASB3_BUS-2         415.  0.9745      BUS-0001           415.  0.9812

   BUS-0002           415.  0.9747      BUS-0003           415.  0.9747

   BUS 2            11000.  1.0050      ESB1 Replaceme     415.  0.9810
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                  BALANCED VOLTAGE DROP AND LOAD FLOW BRANCH DATA SUMMARY

 ***************************************************************************************

 BRANCH NAME    FROM NAME      TO NAME        TYPE     VD%     AMPS      KVA  RATING%

 ASB3-1-P1      BUS-0001       ASB3_BUS-1     FDR     0.03    25.53    18.01     3.36

 ASB3-2-P1      BUS-0003       ASB3_BUS-2     FDR     0.02    14.28    10.00     1.88

 B1-P2          BUS-0054       BUS-0066       FDR     0.00     0.00     0.00     0.00

 B2-P1          BUS-0002       BUS-0052       FDR     0.03   406.64   284.89    62.45

 B2-P2          BUS-0052       BUS-0068       FDR     0.30   406.64   284.80    62.45

 B3-P1          BUS-0003       BUS-0053       FDR     0.03   406.64   284.89    62.45

 B3-P2          BUS-0053       BUS-0065       FDR     0.30   406.64   284.80    62.45

 B4-P1          BUS-0001       BUS-0050       FDR     0.03   403.93   284.88    62.03

 B4-P2          BUS-0050       BUS-0063       FDR     0.30   403.93   284.79    62.03

 B5-P2          BUS-0056       BUS-0067       FDR     0.00     0.00     0.00     0.00

 B6-P2          BUS-0051       BUS-0064       FDR     0.00     0.00     0.00     0.00

 BE1-P1         ESB1 Replaceme BUS-0017       FDR     0.11    35.49    25.03    36.59

 BLOWER1-P1     BUS-0002       BUS-0029       FDR     0.03    35.69    25.01     8.11

 BUSTIE 2-3     BUS-0003       BUS-0002       FDR     0.00   420.83   294.84   UNKOWN

 BV-P1          ESB1 Replaceme BUS-0020       FDR     0.27    14.22    10.03    45.87

 CABLE15        BUS 2          BUS-0016       FDR     0.00     0.01     0.12     0.00

 CABLE2         BUS 2          BUS-0015       FDR     0.01    36.58   700.38    25.22

 CBL-0015       BUS-0001       ESB1 Replaceme FDR     0.02   318.10   224.35    47.56

 CBL-0045       BUS-0069       ASB2 Ess       FDR     0.10   220.38   148.15    22.26

 ESB1-P1        BUS-0002       BUS-0028       FDR     0.02    85.66    60.01    11.58

 ESB 2-P1       ESB1 Replaceme BUS-0019       FDR     1.80   145.91   102.89    44.81

 FDR2-MBSB      BUS-0005       BUS-0001       FDR     0.11   746.40   527.01    26.47

 FDR5-MBSB      BUS-0009       BUS-0002       FDR     0.14   969.57   680.26    34.38

 FDR8           BUS-0013       BUS 2          FDR     0.02    64.72  1239.62    11.73

 GRIT CH-P1     BUS-0002       BUS-0030       FDR     0.61    10.05     7.04    35.63

 GRIT DRG-P1    BUS-0002       BUS-0031       FDR     0.01     5.71     4.00     1.90

 HV-CBL-FDR2    BUS 2          BUS-0014       FDR     0.01    28.16   539.15    19.42

 PLC DB-P1      ESB1 Replaceme BUS-0018       FDR     0.11    35.49    25.03    36.59

 SETTLE TNK-P1  BUS-0002       BUS-0033       FDR     0.00     5.71     4.00     0.65

 SUB1-T1 1500kV BUS-0014       BUS-0005       TX2     2.27    28.16   539.19    35.77

 SUB1-T2 1500kV BUS-0015       BUS-0009       TX2     2.89    36.58   700.39    46.46

 SUB1-T3 1500kV BUS-0016       BUS-0008       TX2     0.00     0.00     0.00     0.00

 VFD-1          BUS-0066       BUS-0040       FDR     0.00     0.00     0.00     0.00

 VFD-2          BUS-0068       BUS-0036       FDR     0.00   406.64   283.92    99.51

 VFD-3          BUS-0065       BUS-0038       FDR     0.00   406.64   283.92    99.51

 VFD-4          BUS-0063       BUS-0022       FDR     0.00   403.93   283.92    98.84

 VFD-5          BUS-0067       BUS-0034       FDR     0.00     0.00     0.00     0.00

 VFD-6          BUS-0064       BUS-0024       FDR     0.00     0.00     0.00     0.00

 NOTE: FDR RATING% = % AMPS RATING BASED ON LIBRARY FLA OR BRANCH INPUT FLA

       TX2 RATING% = % KVA RATING BASED ON TRANSFORMER NOM/FL KVA
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           BALANCED VOLTAGE DROP AND LOAD FLOW BUS DATA SUMMARY 

 ***********************************************************************

   BUS NAME      BASE VOLT PU VOLT      BUS NAME      BASE VOLT PU VOLT

 *** T O T A L   S Y S T E M   L O S S E S *** 

             21. KW       40. KVAR

 ***WARNING*** STUDY CONTAINS 1 VOLTAGE CRITERIA VIOLATIONS

   VIOLATIONS DENOTED BY  ($) AT BUS AND BRANCH %VD LOCATIONS
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           *** SOLUTION COMMENTS ***

           =========================

      SOLUTION PARAMETERS

      BRANCH VOLTAGE CRITERIA                   :  3.00 %

      BUS VOLTAGE CRITERIA                      :  5.00 %

      UTILITY IMPEDANCE                         : YES

      TRANSFORMER PHASE SHIFT                   : NO 

      LTC TRANSFORMER                           : NO 

      CALCULATION NETHOD                        : Newton Method

      SOLUTION METHOD                           : EXACT        

      ALL PU VALUES ARE EXPRESSED ON A 100 MVA BASE

      LOAD FLOW IS BASED ON CONNECTED LOADS.

      LOAD ANALYSIS INCLUDES ALL LOADS.

      <<PERCENT VOLTAGE DROPS ARE BASED ON NOMINAL DESIGN VOLTAGES>>

        SWING GENERATORS

 SOURCE NAME       VOLTAGE  ANGLE

 ================================

 UTIL-0001       1.010    0.00  

 SGEN-0001       1.000    0.00  

                          PV GENERATORS

 SOURCE NAME       VOLTAGE   kW     kVARMIN  kVARMAX  PARTICIPATION

 ==================================================================

 BUS VOLTAGE CONVERGENCY CRITERIA:   0.00001000  PU

 LARGEST BUS VOLTAGE MISMATCH ASB2 Ess       -0.06813761  PU

 LARGEST BUS VOLTAGE MISMATCH ASB2 Ess       -0.00062771  PU

 LARGEST BUS VOLTAGE MISMATCH ASB2 Ess       -0.00000006  PU
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 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SWING GENERATORS)

 ***********************************************************************************

 SOURCE          VOLTAGE  ANGLE        KW       KVAR      VD%  (UTILITY IMPEDANCE)

 UTIL-0001       1.010    0.00     1032.59    675.74    -1.54     0.03710  +j   0.63970 

 SGEN-0001       1.000    0.00      118.51     88.91     6.47     4.00000  +j  60.00000 
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 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (PV GENERATOR SCHEDULE REPORT)

 ***********************************************************************************

                          ---VOLTAGE---     -KVAR LIMITS-         ---ACTUAL----

 PV SOURCE NAME           SCHED. ACTUAL     MIN       MAX         KW       KVAR
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                 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS 

 ************************************************************************************************

 VOLTAGE EFFECT ON LOADS MODELED

 VOLTAGE DROP CRITERIA: BRANCH =  3.00%   BUS =  5.00%

 ==== BUS: ASB2 Ess       DESIGN VOLTS:      415 BUS VOLTS:      388 %VD:  6.57 $

 ======================== PU BUS VOLTAGE:  0.934 ANGLE:  -4.1  DEGREES

  LOAD FROM: BUS-0069       CBL-0045       FEEDER AMPS:   220.4 VOLTAGE DROP:      0.  %VD:  0.10

  PROJECTED POWER FLOW:    118.4  KW     88.8  KVAR    148.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.1  KVAR      0.2  KVA

  BRANCH DIVERSITY LOAD:   118.4  KW     88.8  KVAR

 ==== BUS: ASB3_BUS-1     DESIGN VOLTS:      415 BUS VOLTS:      407 %VD:  1.91 

 ======================== PU BUS VOLTAGE:  0.981 ANGLE:  -1.2  DEGREES

  LOAD FROM: BUS-0001       ASB3-1-P1      FEEDER AMPS:    25.5 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:     14.4  KW     10.8  KVAR     18.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  BRANCH DIVERSITY LOAD:    14.4  KW     10.8  KVAR

 ==== BUS: ASB3_BUS-2     DESIGN VOLTS:      415 BUS VOLTS:      406 %VD:  2.06 

 ======================== PU BUS VOLTAGE:  0.979 ANGLE:  -1.4  DEGREES

  LOAD FROM: BUS-0003       ASB3-2-P1      FEEDER AMPS:    14.2 VOLTAGE DROP:      0.  %VD:  0.02

  PROJECTED POWER FLOW:      8.0  KW      6.0  KVAR     10.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  BRANCH DIVERSITY LOAD:     8.0  KW      6.0  KVAR

 ==== BUS: BUS-0001       DESIGN VOLTS:      415 BUS VOLTS:      407 %VD:  1.88 

 ======================== PU BUS VOLTAGE:  0.981 ANGLE:  -1.2  DEGREES

  LOAD   TO: ESB1 Replaceme CBL-0015       FEEDER AMPS:   318.1 VOLTAGE DROP:      0.  %VD:  0.02

  PROJECTED POWER FLOW:    179.5  KW    134.6  KVAR    224.4  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: ASB3_BUS-1     ASB3-1-P1      FEEDER AMPS:    25.5 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:     14.4  KW     10.8  KVAR     18.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA
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                 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS 

 ************************************************************************************************

 VOLTAGE EFFECT ON LOADS MODELED

 VOLTAGE DROP CRITERIA: BRANCH =  3.00%   BUS =  5.00%

  LOAD FROM: BUS-0005       FDR2-MBSB      FEEDER AMPS:   746.4 VOLTAGE DROP:      0.  %VD:  0.11

  PROJECTED POWER FLOW:    439.5  KW    289.8  KVAR    526.4  KVA     0.83  LAGGING

  LOSSES THRU FEEDER:        0.4  KW      0.4  KVAR      0.6  KVA

  LOAD   TO: BUS-0050       B4-P1          FEEDER AMPS:   403.9 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:    245.6  KW    144.4  KVAR    284.9  KVA     0.86  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.1  KVAR      0.1  KVA

 ==== BUS: BUS-0002       DESIGN VOLTS:      415 BUS VOLTS:      415 %VD: -0.05 

 ======================== PU BUS VOLTAGE:  1.000 ANGLE:  -0.5  DEGREES

  LOAD   TO: BUS-0028       ESB1-P1        FEEDER AMPS:    83.4 VOLTAGE DROP:      0.  %VD:  0.02

  PROJECTED POWER FLOW:     48.0  KW     36.0  KVAR     60.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0029       BLOWER1-P1     FEEDER AMPS:    34.8 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:     20.0  KW     15.0  KVAR     25.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0030       GRIT CH-P1     FEEDER AMPS:     9.8 VOLTAGE DROP:      2.  %VD:  0.60

  PROJECTED POWER FLOW:      5.7  KW      4.2  KVAR      7.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.0  KVAR      0.1  KVA

  LOAD   TO: BUS-0033       SETTLE TNK-P1  FEEDER AMPS:     5.6 VOLTAGE DROP:      0.  %VD:  0.00

  PROJECTED POWER FLOW:      3.2  KW      2.4  KVAR      4.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD FROM: BUS-0009       FDR5-MBSB      FEEDER AMPS:   139.1 VOLTAGE DROP:      0.  %VD:  0.02

  PROJECTED POWER FLOW:     80.1  KW     60.0  KVAR    100.1  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0031       GRIT DRG-P1    FEEDER AMPS:     5.6 VOLTAGE DROP:      0.  %VD:  0.01

  PROJECTED POWER FLOW:      3.2  KW      2.4  KVAR      4.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

 ==== BUS: BUS-0003       DESIGN VOLTS:      415 BUS VOLTS:      407 %VD:  2.04 

 ======================== PU BUS VOLTAGE:  0.980 ANGLE:  -1.4  DEGREES
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                 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS 

 ************************************************************************************************

 VOLTAGE EFFECT ON LOADS MODELED

 VOLTAGE DROP CRITERIA: BRANCH =  3.00%   BUS =  5.00%

  LOAD   TO: ASB3_BUS-2     ASB3-2-P1      FEEDER AMPS:    14.2 VOLTAGE DROP:      0.  %VD:  0.02

  PROJECTED POWER FLOW:      8.0  KW      6.0  KVAR     10.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD FROM: BUS-0008       CABLE14        FEEDER AMPS:   823.3 VOLTAGE DROP:      0.  %VD:  0.12

  PROJECTED POWER FLOW:    499.1  KW    294.8  KVAR    579.7  KVA     0.86  LAGGING

  LOSSES THRU FEEDER:        0.5  KW      0.5  KVAR      0.7  KVA

  LOAD   TO: BUS-0054       B1-P1          FEEDER AMPS:   404.6 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:    245.6  KW    144.4  KVAR    284.9  KVA     0.86  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.1  KVAR      0.1  KVA

  LOAD   TO: BUS-0053       B3-P1          FEEDER AMPS:   404.6 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:    245.6  KW    144.4  KVAR    284.9  KVA     0.86  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.1  KVAR      0.1  KVA

 ==== BUS: BUS 2          DESIGN VOLTS:    11000 BUS VOLTS:    11056 %VD: -0.51 

 ======================== PU BUS VOLTAGE:  1.005 ANGLE:  -0.4  DEGREES

  LOAD FROM: BUS-0013       FDR8           FEEDER AMPS:    64.4 VOLTAGE DROP:      2.  %VD:  0.02

  PROJECTED POWER FLOW:   1032.4  KW    675.6  KVAR   1233.8  KVA     0.84  LAGGING

  LOSSES THRU FEEDER:        0.2  KW      0.2  KVAR      0.3  KVA

  LOAD   TO: BUS-0015       CABLE2         FEEDER AMPS:     5.2 VOLTAGE DROP:      0.  %VD:  0.00

  PROJECTED POWER FLOW:     80.3  KW     60.4  KVAR    100.5  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW     -0.1  KVAR      0.1  KVA

  LOAD   TO: BUS-0016       CABLE15        FEEDER AMPS:    31.1 VOLTAGE DROP:      1.  %VD:  0.01

  PROJECTED POWER FLOW:    506.5  KW    311.6  KVAR    594.7  KVA     0.85  LAGGING

  LOSSES THRU FEEDER:        0.0  KW     -0.1  KVAR      0.1  KVA

  LOAD   TO: BUS-0014       HV-CBL-FDR2    FEEDER AMPS:    28.2 VOLTAGE DROP:      1.  %VD:  0.01

  PROJECTED POWER FLOW:    445.6  KW    303.6  KVAR    539.1  KVA     0.83  LAGGING

  LOSSES THRU FEEDER:        0.0  KW     -0.1  KVAR      0.1  KVA

 ==== BUS: ESB1 Replaceme DESIGN VOLTS:      415 BUS VOLTS:      407 %VD:  1.90 

 ======================== PU BUS VOLTAGE:  0.981 ANGLE:  -1.2  DEGREES
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                 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS 

 ************************************************************************************************

 VOLTAGE EFFECT ON LOADS MODELED

 VOLTAGE DROP CRITERIA: BRANCH =  3.00%   BUS =  5.00%

  LOAD FROM: BUS-0001       CBL-0015       FEEDER AMPS:   318.1 VOLTAGE DROP:      0.  %VD:  0.02

  PROJECTED POWER FLOW:    179.5  KW    134.6  KVAR    224.3  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0017       BE1-P1         FEEDER AMPS:    35.5 VOLTAGE DROP:      0.  %VD:  0.11

  PROJECTED POWER FLOW:     20.0  KW     15.0  KVAR     25.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0018       PLC DB-P1      FEEDER AMPS:    35.5 VOLTAGE DROP:      0.  %VD:  0.11

  PROJECTED POWER FLOW:     20.0  KW     15.0  KVAR     25.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0019       ESB 2-P1       FEEDER AMPS:   145.9 VOLTAGE DROP:      7.  %VD:  1.80

  PROJECTED POWER FLOW:     82.3  KW     61.7  KVAR    102.9  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        1.5  KW      1.1  KVAR      1.9  KVA

  LOAD   TO: BUS-0020       BV-P1          FEEDER AMPS:    14.2 VOLTAGE DROP:      1.  %VD:  0.27

  PROJECTED POWER FLOW:      8.0  KW      6.0  KVAR     10.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  BRANCH DIVERSITY LOAD:    49.1  KW     36.8  KVAR
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           BALANCED VOLTAGE DROP AND LOAD FLOW BUS DATA SUMMARY 

 ***********************************************************************

   BUS NAME      BASE VOLT PU VOLT      BUS NAME      BASE VOLT PU VOLT

   ASB2 Ess           415.  0.9343      ASB3_BUS-1         415.  0.9809

   ASB3_BUS-2         415.  0.9794      BUS-0001           415.  0.9812

   BUS-0002           415.  1.0005      BUS-0003           415.  0.9796

   BUS 2            11000.  1.0051      ESB1 Replaceme     415.  0.9810

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 230 of 986



 02 Dec 2014     14:08:42                                                     PAGE 10

 

 

 

                  BALANCED VOLTAGE DROP AND LOAD FLOW BRANCH DATA SUMMARY

 ***************************************************************************************

 BRANCH NAME    FROM NAME      TO NAME        TYPE     VD%     AMPS      KVA  RATING%

 ASB3-1-P1      BUS-0001       ASB3_BUS-1     FDR     0.03    25.53    18.01     3.36

 ASB3-2-P1      BUS-0003       ASB3_BUS-2     FDR     0.02    14.20    10.00     1.87

 B1-P1          BUS-0003       BUS-0054       FDR     0.03   404.58   284.88    62.13

 B1-P2          BUS-0054       BUS-0066       FDR     0.30   404.58   284.80    62.13

 B2-P2          BUS-0052       BUS-0068       FDR     0.00     0.00     0.00     0.00

 B3-P1          BUS-0003       BUS-0053       FDR     0.03   404.58   284.88    62.13

 B3-P2          BUS-0053       BUS-0065       FDR     0.30   404.58   284.80    62.13

 B4-P1          BUS-0001       BUS-0050       FDR     0.03   403.91   284.88    62.03

 B4-P2          BUS-0050       BUS-0063       FDR     0.30   403.91   284.79    62.03

 B5-P2          BUS-0056       BUS-0067       FDR     0.00     0.00     0.00     0.00

 B6-P2          BUS-0051       BUS-0064       FDR     0.00     0.00     0.00     0.00

 BE1-P1         ESB1 Replaceme BUS-0017       FDR     0.11    35.49    25.03    36.59

 BLOWER1-P1     BUS-0002       BUS-0029       FDR     0.03    34.77    25.01     7.90

 BV-P1          ESB1 Replaceme BUS-0020       FDR     0.27    14.22    10.03    45.87

 CABLE14        BUS-0008       BUS-0003       FDR     0.12   823.28   580.41    29.19

 CABLE15        BUS 2          BUS-0016       FDR     0.01    31.06   594.72    21.42

 CABLE2         BUS 2          BUS-0015       FDR     0.00     5.25   100.45     3.62

 CBL-0015       BUS-0001       ESB1 Replaceme FDR     0.02   318.09   224.35    47.56

 CBL-0045       BUS-0069       ASB2 Ess       FDR     0.10   220.38   148.15    22.26

 ESB1-P1        BUS-0002       BUS-0028       FDR     0.02    83.45    60.01    11.28

 ESB 2-P1       ESB1 Replaceme BUS-0019       FDR     1.80   145.90   102.89    44.81

 FDR2-MBSB      BUS-0005       BUS-0001       FDR     0.11   746.37   527.01    26.47

 FDR5-MBSB      BUS-0009       BUS-0002       FDR     0.02   139.14   100.08     4.93

 FDR8           BUS-0013       BUS 2          FDR     0.02    64.43  1234.05    11.67

 GRIT CH-P1     BUS-0002       BUS-0030       FDR     0.60     9.79     7.04    34.70

 GRIT DRG-P1    BUS-0002       BUS-0031       FDR     0.01     5.56     4.00     1.85

 HV-CBL-FDR2    BUS 2          BUS-0014       FDR     0.01    28.16   539.15    19.42

 PLC DB-P1      ESB1 Replaceme BUS-0018       FDR     0.11    35.49    25.03    36.59

 SETTLE TNK-P1  BUS-0002       BUS-0033       FDR     0.00     5.56     4.00     0.63

 SUB1-T1 1500kV BUS-0014       BUS-0005       TX2     2.27    28.16   539.18    35.77

 SUB1-T2 1500kV BUS-0015       BUS-0009       TX2     0.44     5.25   100.52     6.67

 SUB1-T3 1500kV BUS-0016       BUS-0008       TX2     2.42    31.06   594.74    39.45

 VFD-1          BUS-0066       BUS-0040       FDR     0.00   404.58   283.92    99.00

 VFD-2          BUS-0068       BUS-0036       FDR     0.00     0.00     0.00     0.00

 VFD-3          BUS-0065       BUS-0038       FDR     0.00   404.58   283.92    99.00

 VFD-4          BUS-0063       BUS-0022       FDR     0.00   403.91   283.92    98.84

 VFD-5          BUS-0067       BUS-0034       FDR     0.00     0.00     0.00     0.00

 VFD-6          BUS-0064       BUS-0024       FDR     0.00     0.00     0.00     0.00

 NOTE: FDR RATING% = % AMPS RATING BASED ON LIBRARY FLA OR BRANCH INPUT FLA

       TX2 RATING% = % KVA RATING BASED ON TRANSFORMER NOM/FL KVA
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           BALANCED VOLTAGE DROP AND LOAD FLOW BUS DATA SUMMARY 

 ***********************************************************************

   BUS NAME      BASE VOLT PU VOLT      BUS NAME      BASE VOLT PU VOLT

 *** T O T A L   S Y S T E M   L O S S E S *** 

             18. KW       34. KVAR

 ***WARNING*** STUDY CONTAINS 1 VOLTAGE CRITERIA VIOLATIONS

   VIOLATIONS DENOTED BY  ($) AT BUS AND BRANCH %VD LOCATIONS
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           *** SOLUTION COMMENTS ***

           =========================

      SOLUTION PARAMETERS

      BRANCH VOLTAGE CRITERIA                   :  3.00 %

      BUS VOLTAGE CRITERIA                      :  5.00 %

      UTILITY IMPEDANCE                         : YES

      TRANSFORMER PHASE SHIFT                   : NO 

      LTC TRANSFORMER                           : NO 

      CALCULATION NETHOD                        : Newton Method

      SOLUTION METHOD                           : EXACT        

      ALL PU VALUES ARE EXPRESSED ON A 100 MVA BASE

      LOAD FLOW IS BASED ON CONNECTED LOADS.

      LOAD ANALYSIS INCLUDES ALL LOADS.

      <<PERCENT VOLTAGE DROPS ARE BASED ON NOMINAL DESIGN VOLTAGES>>

        SWING GENERATORS

 SOURCE NAME       VOLTAGE  ANGLE

 ================================

 UTIL-0001       1.010    0.00  

 SGEN-0001       1.000    0.00  

                          PV GENERATORS

 SOURCE NAME       VOLTAGE   kW     kVARMIN  kVARMAX  PARTICIPATION

 ==================================================================

 BUS VOLTAGE CONVERGENCY CRITERIA:   0.00001000  PU

 LARGEST BUS VOLTAGE MISMATCH ASB2 Ess       -0.06813761  PU

 LARGEST BUS VOLTAGE MISMATCH ASB2 Ess       -0.00062771  PU

 LARGEST BUS VOLTAGE MISMATCH ASB2 Ess       -0.00000006  PU
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 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SWING GENERATORS)

 ***********************************************************************************

 SOURCE          VOLTAGE  ANGLE        KW       KVAR      VD%  (UTILITY IMPEDANCE)

 UTIL-0001       1.010    0.00     1039.79    692.01    -1.52     0.03710  +j   0.63970 

 SGEN-0001       1.000    0.00      118.51     88.91     6.47     4.00000  +j  60.00000 
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 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (PV GENERATOR SCHEDULE REPORT)

 ***********************************************************************************

                          ---VOLTAGE---     -KVAR LIMITS-         ---ACTUAL----

 PV SOURCE NAME           SCHED. ACTUAL     MIN       MAX         KW       KVAR
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                 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS 

 ************************************************************************************************

 VOLTAGE EFFECT ON LOADS MODELED

 VOLTAGE DROP CRITERIA: BRANCH =  3.00%   BUS =  5.00%

 ==== BUS: ASB2 Ess       DESIGN VOLTS:      415 BUS VOLTS:      388 %VD:  6.57 $

 ======================== PU BUS VOLTAGE:  0.934 ANGLE:  -4.1  DEGREES

  LOAD FROM: BUS-0069       CBL-0045       FEEDER AMPS:   220.4 VOLTAGE DROP:      0.  %VD:  0.10

  PROJECTED POWER FLOW:    118.4  KW     88.8  KVAR    148.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.1  KVAR      0.2  KVA

  BRANCH DIVERSITY LOAD:   118.4  KW     88.8  KVAR

 ==== BUS: ASB3_BUS-1     DESIGN VOLTS:      415 BUS VOLTS:      400 %VD:  3.73 

 ======================== PU BUS VOLTAGE:  0.963 ANGLE:  -1.9  DEGREES

  LOAD FROM: BUS-0001       ASB3-1-P1      FEEDER AMPS:    26.0 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:     14.4  KW     10.8  KVAR     18.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  BRANCH DIVERSITY LOAD:    14.4  KW     10.8  KVAR

 ==== BUS: ASB3_BUS-2     DESIGN VOLTS:      415 BUS VOLTS:      412 %VD:  0.80 

 ======================== PU BUS VOLTAGE:  0.992 ANGLE:  -0.9  DEGREES

  LOAD FROM: BUS-0003       ASB3-2-P1      FEEDER AMPS:    14.0 VOLTAGE DROP:      0.  %VD:  0.02

  PROJECTED POWER FLOW:      8.0  KW      6.0  KVAR     10.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  BRANCH DIVERSITY LOAD:     8.0  KW      6.0  KVAR

 ==== BUS: BUS-0001       DESIGN VOLTS:      415 BUS VOLTS:      400 %VD:  3.70 

 ======================== PU BUS VOLTAGE:  0.963 ANGLE:  -1.9  DEGREES

  LOAD FROM: BUS-0002       BUSTIE 1-2     FEEDER AMPS:   555.5 VOLTAGE DROP:      0.  %VD:  0.00

  PROJECTED POWER FLOW:   -325.7  KW   -204.5  KVAR    384.5  KVA     0.85  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: ESB1 Replaceme CBL-0015       FEEDER AMPS:   324.2 VOLTAGE DROP:      0.  %VD:  0.02

  PROJECTED POWER FLOW:    179.6  KW    134.6  KVAR    224.4  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA
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                 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS 

 ************************************************************************************************

 VOLTAGE EFFECT ON LOADS MODELED

 VOLTAGE DROP CRITERIA: BRANCH =  3.00%   BUS =  5.00%

  LOAD   TO: ASB3_BUS-1     ASB3-1-P1      FEEDER AMPS:    26.0 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:     14.4  KW     10.8  KVAR     18.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD FROM: BUS-0005       FDR2-MBSB      FEEDER AMPS:  1316.1 VOLTAGE DROP:      1.  %VD:  0.19

  PROJECTED POWER FLOW:    765.2  KW    494.3  KVAR    911.0  KVA     0.84  LAGGING

  LOSSES THRU FEEDER:        1.3  KW      1.3  KVAR      1.9  KVA

  LOAD   TO: BUS-0050       B4-P1          FEEDER AMPS:   411.6 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:    245.6  KW    144.4  KVAR    284.9  KVA     0.86  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.1  KVAR      0.1  KVA

 ==== BUS: BUS-0002       DESIGN VOLTS:      415 BUS VOLTS:      400 %VD:  3.70 

 ======================== PU BUS VOLTAGE:  0.963 ANGLE:  -1.9  DEGREES

  LOAD   TO: BUS-0001       BUSTIE 1-2     FEEDER AMPS:   555.5 VOLTAGE DROP:      0.  %VD:  0.00

  PROJECTED POWER FLOW:   -325.7  KW   -204.5  KVAR    384.5  KVA     0.85  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0028       ESB1-P1        FEEDER AMPS:    86.7 VOLTAGE DROP:      0.  %VD:  0.02

  PROJECTED POWER FLOW:     48.0  KW     36.0  KVAR     60.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0029       BLOWER1-P1     FEEDER AMPS:    36.1 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:     20.0  KW     15.0  KVAR     25.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0030       GRIT CH-P1     FEEDER AMPS:    10.2 VOLTAGE DROP:      3.  %VD:  0.62

  PROJECTED POWER FLOW:      5.7  KW      4.2  KVAR      7.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.0  KVAR      0.1  KVA

  LOAD   TO: BUS-0033       SETTLE TNK-P1  FEEDER AMPS:     5.8 VOLTAGE DROP:      0.  %VD:  0.00

  PROJECTED POWER FLOW:      3.2  KW      2.4  KVAR      4.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA
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                 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS 

 ************************************************************************************************

 VOLTAGE EFFECT ON LOADS MODELED

 VOLTAGE DROP CRITERIA: BRANCH =  3.00%   BUS =  5.00%

  LOAD   TO: BUS-0052       B2-P1          FEEDER AMPS:   411.6 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:    245.6  KW    144.4  KVAR    284.9  KVA     0.86  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.1  KVAR      0.1  KVA

  LOAD   TO: BUS-0031       GRIT DRG-P1    FEEDER AMPS:     5.8 VOLTAGE DROP:      0.  %VD:  0.01

  PROJECTED POWER FLOW:      3.2  KW      2.4  KVAR      4.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

 ==== BUS: BUS-0003       DESIGN VOLTS:      415 BUS VOLTS:      412 %VD:  0.78 

 ======================== PU BUS VOLTAGE:  0.992 ANGLE:  -0.9  DEGREES

  LOAD   TO: ASB3_BUS-2     ASB3-2-P1      FEEDER AMPS:    14.0 VOLTAGE DROP:      0.  %VD:  0.02

  PROJECTED POWER FLOW:      8.0  KW      6.0  KVAR     10.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD FROM: BUS-0008       CABLE14        FEEDER AMPS:   413.4 VOLTAGE DROP:      0.  %VD:  0.06

  PROJECTED POWER FLOW:    253.5  KW    150.4  KVAR    294.8  KVA     0.86  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.1  KVAR      0.2  KVA

  LOAD   TO: BUS-0054       B1-P1          FEEDER AMPS:   399.4 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:    245.5  KW    144.4  KVAR    284.9  KVA     0.86  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.1  KVAR      0.1  KVA

 ==== BUS: BUS 2          DESIGN VOLTS:    11000 BUS VOLTS:    11055 %VD: -0.50 

 ======================== PU BUS VOLTAGE:  1.005 ANGLE:  -0.4  DEGREES

  LOAD FROM: BUS-0013       FDR8           FEEDER AMPS:    65.2 VOLTAGE DROP:      2.  %VD:  0.02

  PROJECTED POWER FLOW:   1039.6  KW    691.8  KVAR   1248.7  KVA     0.83  LAGGING

  LOSSES THRU FEEDER:        0.2  KW      0.2  KVAR      0.3  KVA

  LOAD   TO: BUS-0015       CABLE2         FEEDER AMPS:     0.0 VOLTAGE DROP:      0.  %VD:  0.00

  PROJECTED POWER FLOW:      0.0  KW     -0.1  KVAR      0.1  KVA     0.00  LEADING

  LOSSES THRU FEEDER:        0.0  KW     -0.1  KVAR      0.1  KVA
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                 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS 

 ************************************************************************************************

 VOLTAGE EFFECT ON LOADS MODELED

 VOLTAGE DROP CRITERIA: BRANCH =  3.00%   BUS =  5.00%

  LOAD   TO: BUS-0016       CABLE15        FEEDER AMPS:    15.6 VOLTAGE DROP:      0.  %VD:  0.00

  PROJECTED POWER FLOW:    255.4  KW    154.5  KVAR    298.5  KVA     0.86  LAGGING

  LOSSES THRU FEEDER:        0.0  KW     -0.1  KVAR      0.1  KVA

  LOAD   TO: BUS-0014       HV-CBL-FDR2    FEEDER AMPS:    49.6 VOLTAGE DROP:      1.  %VD:  0.01

  PROJECTED POWER FLOW:    784.2  KW    537.4  KVAR    950.6  KVA     0.82  LAGGING

  LOSSES THRU FEEDER:        0.1  KW     -0.1  KVAR      0.1  KVA

 ==== BUS: ESB1 Replaceme DESIGN VOLTS:      415 BUS VOLTS:      400 %VD:  3.72 

 ======================== PU BUS VOLTAGE:  0.963 ANGLE:  -1.9  DEGREES

  LOAD FROM: BUS-0001       CBL-0015       FEEDER AMPS:   324.2 VOLTAGE DROP:      0.  %VD:  0.02

  PROJECTED POWER FLOW:    179.5  KW    134.6  KVAR    224.4  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0017       BE1-P1         FEEDER AMPS:    36.2 VOLTAGE DROP:      0.  %VD:  0.11

  PROJECTED POWER FLOW:     20.0  KW     15.0  KVAR     25.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0018       PLC DB-P1      FEEDER AMPS:    36.2 VOLTAGE DROP:      0.  %VD:  0.11

  PROJECTED POWER FLOW:     20.0  KW     15.0  KVAR     25.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0019       ESB 2-P1       FEEDER AMPS:   148.8 VOLTAGE DROP:      8.  %VD:  1.83

  PROJECTED POWER FLOW:     82.4  KW     61.8  KVAR    103.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        1.6  KW      1.2  KVAR      2.0  KVA

  LOAD   TO: BUS-0020       BV-P1          FEEDER AMPS:    14.5 VOLTAGE DROP:      1.  %VD:  0.28

  PROJECTED POWER FLOW:      8.0  KW      6.0  KVAR     10.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  BRANCH DIVERSITY LOAD:    49.1  KW     36.8  KVAR
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           BALANCED VOLTAGE DROP AND LOAD FLOW BUS DATA SUMMARY 

 ***********************************************************************

   BUS NAME      BASE VOLT PU VOLT      BUS NAME      BASE VOLT PU VOLT

   ASB2 Ess           415.  0.9343      ASB3_BUS-1         415.  0.9627

   ASB3_BUS-2         415.  0.9920      BUS-0001           415.  0.9630

   BUS-0002           415.  0.9630      BUS-0003           415.  0.9922

   BUS 2            11000.  1.0050      ESB1 Replaceme     415.  0.9628
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                  BALANCED VOLTAGE DROP AND LOAD FLOW BRANCH DATA SUMMARY

 ***************************************************************************************

 BRANCH NAME    FROM NAME      TO NAME        TYPE     VD%     AMPS      KVA  RATING%

 ASB3-1-P1      BUS-0001       ASB3_BUS-1     FDR     0.03    26.01    18.01     3.42

 ASB3-2-P1      BUS-0003       ASB3_BUS-2     FDR     0.02    14.02    10.00     1.85

 B1-P1          BUS-0003       BUS-0054       FDR     0.03   399.41   284.86    61.33

 B1-P2          BUS-0054       BUS-0066       FDR     0.30   399.41   284.77    61.33

 B2-P1          BUS-0002       BUS-0052       FDR     0.03   411.61   284.92    63.21

 B2-P2          BUS-0052       BUS-0068       FDR     0.31   411.61   284.83    63.21

 B3-P2          BUS-0053       BUS-0065       FDR     0.00     0.00     0.00     0.00

 B4-P1          BUS-0001       BUS-0050       FDR     0.03   411.61   284.92    63.21

 B4-P2          BUS-0050       BUS-0063       FDR     0.31   411.61   284.83    63.21

 B5-P2          BUS-0056       BUS-0067       FDR     0.00     0.00     0.00     0.00

 B6-P2          BUS-0051       BUS-0064       FDR     0.00     0.00     0.00     0.00

 BE1-P1         ESB1 Replaceme BUS-0017       FDR     0.11    36.17    25.03    37.28

 BLOWER1-P1     BUS-0002       BUS-0029       FDR     0.03    36.13    25.01     8.21

 BUSTIE 1-2     BUS-0002       BUS-0001       FDR     0.00   555.50   384.52   UNKOWN

 BV-P1          ESB1 Replaceme BUS-0020       FDR     0.28    14.49    10.03    46.74

 CABLE14        BUS-0008       BUS-0003       FDR     0.06   413.35   294.98    14.66

 CABLE15        BUS 2          BUS-0016       FDR     0.00    15.59   298.53    10.75

 CABLE2         BUS 2          BUS-0015       FDR     0.00     0.01     0.12     0.00

 CBL-0015       BUS-0001       ESB1 Replaceme FDR     0.02   324.22   224.43    48.48

 CBL-0045       BUS-0069       ASB2 Ess       FDR     0.10   220.38   148.15    22.26

 ESB1-P1        BUS-0002       BUS-0028       FDR     0.02    86.70    60.01    11.72

 ESB 2-P1       ESB1 Replaceme BUS-0019       FDR     1.83   148.77   102.96    45.69

 FDR2-MBSB      BUS-0005       BUS-0001       FDR     0.19  1316.08   912.83    46.67

 FDR8           BUS-0013       BUS 2          FDR     0.02    65.22  1249.02    11.81

 GRIT CH-P1     BUS-0002       BUS-0030       FDR     0.62    10.18     7.05    36.07

 GRIT DRG-P1    BUS-0002       BUS-0031       FDR     0.01     5.78     4.00     1.93

 HV-CBL-FDR2    BUS 2          BUS-0014       FDR     0.01    49.65   950.63    34.24

 PLC DB-P1      ESB1 Replaceme BUS-0018       FDR     0.11    36.17    25.03    37.28

 SETTLE TNK-P1  BUS-0002       BUS-0033       FDR     0.00     5.78     4.00     0.66

 SUB1-T1 1500kV BUS-0014       BUS-0005       TX2     3.99    49.65   950.61    63.07

 SUB1-T2 1500kV BUS-0015       BUS-0009       TX2     0.00     0.00     0.00     0.00

 SUB1-T3 1500kV BUS-0016       BUS-0008       TX2     1.21    15.59   298.58    19.81

 VFD-1          BUS-0066       BUS-0040       FDR     0.00   399.41   283.92    97.74

 VFD-2          BUS-0068       BUS-0036       FDR     0.00   411.61   283.92   100.72

 VFD-3          BUS-0065       BUS-0038       FDR     0.00     0.00     0.00     0.00

 VFD-4          BUS-0063       BUS-0022       FDR     0.00   411.61   283.92   100.72

 VFD-5          BUS-0067       BUS-0034       FDR     0.00     0.00     0.00     0.00

 VFD-6          BUS-0064       BUS-0024       FDR     0.00     0.00     0.00     0.00

 NOTE: FDR RATING% = % AMPS RATING BASED ON LIBRARY FLA OR BRANCH INPUT FLA

       TX2 RATING% = % KVA RATING BASED ON TRANSFORMER NOM/FL KVA
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           BALANCED VOLTAGE DROP AND LOAD FLOW BUS DATA SUMMARY 

 ***********************************************************************

   BUS NAME      BASE VOLT PU VOLT      BUS NAME      BASE VOLT PU VOLT

 *** T O T A L   S Y S T E M   L O S S E S *** 

             25. KW       50. KVAR

 ***WARNING*** STUDY CONTAINS 1 VOLTAGE CRITERIA VIOLATIONS

   VIOLATIONS DENOTED BY  ($) AT BUS AND BRANCH %VD LOCATIONS
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           *** SOLUTION COMMENTS ***

           =========================

      SOLUTION PARAMETERS

      BRANCH VOLTAGE CRITERIA                   :  3.00 %

      BUS VOLTAGE CRITERIA                      :  5.00 %

      UTILITY IMPEDANCE                         : YES

      TRANSFORMER PHASE SHIFT                   : NO 

      LTC TRANSFORMER                           : NO 

      CALCULATION NETHOD                        : Newton Method

      SOLUTION METHOD                           : EXACT        

      ALL PU VALUES ARE EXPRESSED ON A 100 MVA BASE

      LOAD FLOW IS BASED ON CONNECTED LOADS.

      LOAD ANALYSIS INCLUDES ALL LOADS.

      <<PERCENT VOLTAGE DROPS ARE BASED ON NOMINAL DESIGN VOLTAGES>>

        SWING GENERATORS

 SOURCE NAME       VOLTAGE  ANGLE

 ================================

 UTIL-0001       1.010    0.00  

 SGEN-0001       1.000    0.00  

                          PV GENERATORS

 SOURCE NAME       VOLTAGE   kW     kVARMIN  kVARMAX  PARTICIPATION

 ==================================================================

 BUS VOLTAGE CONVERGENCY CRITERIA:   0.00001000  PU

 LARGEST BUS VOLTAGE MISMATCH ASB2 Ess       -0.06813761  PU

 LARGEST BUS VOLTAGE MISMATCH ASB2 Ess       -0.00062771  PU

 LARGEST BUS VOLTAGE MISMATCH ASB2 Ess       -0.00000006  PU
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 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SWING GENERATORS)

 ***********************************************************************************

 SOURCE          VOLTAGE  ANGLE        KW       KVAR      VD%  (UTILITY IMPEDANCE)

 UTIL-0001       1.010    0.00     1291.12    849.34    -1.41     0.03710  +j   0.63970 

 SGEN-0001       1.000    0.00      118.51     88.91     6.47     4.00000  +j  60.00000 
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 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (PV GENERATOR SCHEDULE REPORT)

 ***********************************************************************************

                          ---VOLTAGE---     -KVAR LIMITS-         ---ACTUAL----

 PV SOURCE NAME           SCHED. ACTUAL     MIN       MAX         KW       KVAR
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                 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS 

 ************************************************************************************************

 VOLTAGE EFFECT ON LOADS MODELED

 VOLTAGE DROP CRITERIA: BRANCH =  3.00%   BUS =  5.00%

 ==== BUS: ASB2 Ess       DESIGN VOLTS:      415 BUS VOLTS:      388 %VD:  6.57 $

 ======================== PU BUS VOLTAGE:  0.934 ANGLE:  -4.1  DEGREES

  LOAD FROM: BUS-0069       CBL-0045       FEEDER AMPS:   220.4 VOLTAGE DROP:      0.  %VD:  0.10

  PROJECTED POWER FLOW:    118.4  KW     88.8  KVAR    148.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.1  KVAR      0.2  KVA

  BRANCH DIVERSITY LOAD:   118.4  KW     88.8  KVAR

 ==== BUS: ASB3_BUS-1     DESIGN VOLTS:      415 BUS VOLTS:      399 %VD:  3.86 

 ======================== PU BUS VOLTAGE:  0.961 ANGLE:  -2.0  DEGREES

  LOAD FROM: BUS-0001       ASB3-1-P1      FEEDER AMPS:    26.0 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:     14.4  KW     10.8  KVAR     18.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  BRANCH DIVERSITY LOAD:    14.4  KW     10.8  KVAR

 ==== BUS: ASB3_BUS-2     DESIGN VOLTS:      415 BUS VOLTS:      406 %VD:  2.19 

 ======================== PU BUS VOLTAGE:  0.978 ANGLE:  -1.5  DEGREES

  LOAD FROM: BUS-0003       ASB3-2-P1      FEEDER AMPS:    14.2 VOLTAGE DROP:      0.  %VD:  0.02

  PROJECTED POWER FLOW:      8.0  KW      6.0  KVAR     10.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  BRANCH DIVERSITY LOAD:     8.0  KW      6.0  KVAR

 ==== BUS: BUS-0001       DESIGN VOLTS:      415 BUS VOLTS:      399 %VD:  3.82 

 ======================== PU BUS VOLTAGE:  0.962 ANGLE:  -2.0  DEGREES

  LOAD FROM: BUS-0002       BUSTIE 1-2     FEEDER AMPS:   761.6 VOLTAGE DROP:      0.  %VD:  0.00

  PROJECTED POWER FLOW:    439.6  KW    289.9  KVAR    526.5  KVA     0.83  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: ESB1 Replaceme CBL-0015       FEEDER AMPS:   324.6 VOLTAGE DROP:      0.  %VD:  0.02

  PROJECTED POWER FLOW:    179.6  KW    134.6  KVAR    224.4  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA
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                 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS 

 ************************************************************************************************

 VOLTAGE EFFECT ON LOADS MODELED

 VOLTAGE DROP CRITERIA: BRANCH =  3.00%   BUS =  5.00%

  LOAD   TO: ASB3_BUS-1     ASB3-1-P1      FEEDER AMPS:    26.0 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:     14.4  KW     10.8  KVAR     18.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0050       B4-P1          FEEDER AMPS:   412.1 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:    245.6  KW    144.4  KVAR    284.9  KVA     0.86  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.1  KVAR      0.1  KVA

 ==== BUS: BUS-0002       DESIGN VOLTS:      415 BUS VOLTS:      399 %VD:  3.82 

 ======================== PU BUS VOLTAGE:  0.962 ANGLE:  -2.0  DEGREES

  LOAD   TO: BUS-0001       BUSTIE 1-2     FEEDER AMPS:   761.6 VOLTAGE DROP:      0.  %VD:  0.00

  PROJECTED POWER FLOW:    439.6  KW    289.9  KVAR    526.5  KVA     0.83  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0028       ESB1-P1        FEEDER AMPS:    86.8 VOLTAGE DROP:      0.  %VD:  0.02

  PROJECTED POWER FLOW:     48.0  KW     36.0  KVAR     60.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0029       BLOWER1-P1     FEEDER AMPS:    36.2 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:     20.0  KW     15.0  KVAR     25.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0030       GRIT CH-P1     FEEDER AMPS:    10.2 VOLTAGE DROP:      3.  %VD:  0.62

  PROJECTED POWER FLOW:      5.7  KW      4.2  KVAR      7.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.0  KVAR      0.1  KVA

  LOAD   TO: BUS-0033       SETTLE TNK-P1  FEEDER AMPS:     5.8 VOLTAGE DROP:      0.  %VD:  0.00

  PROJECTED POWER FLOW:      3.2  KW      2.4  KVAR      4.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD FROM: BUS-0009       FDR5-MBSB      FEEDER AMPS:  1317.8 VOLTAGE DROP:      1.  %VD:  0.19

  PROJECTED POWER FLOW:    765.2  KW    494.3  KVAR    911.0  KVA     0.84  LAGGING

  LOSSES THRU FEEDER:        1.4  KW      1.3  KVAR      1.9  KVA
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                 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS 

 ************************************************************************************************

 VOLTAGE EFFECT ON LOADS MODELED

 VOLTAGE DROP CRITERIA: BRANCH =  3.00%   BUS =  5.00%

  LOAD   TO: BUS-0052       B2-P1          FEEDER AMPS:   412.1 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:    245.6  KW    144.4  KVAR    284.9  KVA     0.86  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.1  KVAR      0.1  KVA

  LOAD   TO: BUS-0031       GRIT DRG-P1    FEEDER AMPS:     5.8 VOLTAGE DROP:      0.  %VD:  0.01

  PROJECTED POWER FLOW:      3.2  KW      2.4  KVAR      4.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

 ==== BUS: BUS-0003       DESIGN VOLTS:      415 BUS VOLTS:      406 %VD:  2.17 

 ======================== PU BUS VOLTAGE:  0.978 ANGLE:  -1.5  DEGREES

  LOAD   TO: ASB3_BUS-2     ASB3-2-P1      FEEDER AMPS:    14.2 VOLTAGE DROP:      0.  %VD:  0.02

  PROJECTED POWER FLOW:      8.0  KW      6.0  KVAR     10.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD FROM: BUS-0008       CABLE14        FEEDER AMPS:   824.4 VOLTAGE DROP:      0.  %VD:  0.12

  PROJECTED POWER FLOW:    499.1  KW    294.8  KVAR    579.7  KVA     0.86  LAGGING

  LOSSES THRU FEEDER:        0.5  KW      0.5  KVAR      0.7  KVA

  LOAD   TO: BUS-0054       B1-P1          FEEDER AMPS:   405.1 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:    245.6  KW    144.4  KVAR    284.9  KVA     0.86  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.1  KVAR      0.1  KVA

  LOAD   TO: BUS-0053       B3-P1          FEEDER AMPS:   405.1 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:    245.6  KW    144.4  KVAR    284.9  KVA     0.86  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.1  KVAR      0.1  KVA

 ==== BUS: BUS 2          DESIGN VOLTS:    11000 BUS VOLTS:    11042 %VD: -0.38 

 ======================== PU BUS VOLTAGE:  1.004 ANGLE:  -0.4  DEGREES

  LOAD FROM: BUS-0013       FDR8           FEEDER AMPS:    80.8 VOLTAGE DROP:      3.  %VD:  0.03

  PROJECTED POWER FLOW:   1290.8  KW    849.1  KVAR   1545.0  KVA     0.84  LAGGING

  LOSSES THRU FEEDER:        0.4  KW      0.2  KVAR      0.4  KVA
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                 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS 

 ************************************************************************************************

 VOLTAGE EFFECT ON LOADS MODELED

 VOLTAGE DROP CRITERIA: BRANCH =  3.00%   BUS =  5.00%

  LOAD   TO: BUS-0015       CABLE2         FEEDER AMPS:    49.7 VOLTAGE DROP:      1.  %VD:  0.01

  PROJECTED POWER FLOW:    784.2  KW    537.5  KVAR    950.7  KVA     0.82  LAGGING

  LOSSES THRU FEEDER:        0.1  KW     -0.1  KVAR      0.1  KVA

  LOAD   TO: BUS-0016       CABLE15        FEEDER AMPS:    31.1 VOLTAGE DROP:      1.  %VD:  0.01

  PROJECTED POWER FLOW:    506.6  KW    311.7  KVAR    594.8  KVA     0.85  LAGGING

  LOSSES THRU FEEDER:        0.0  KW     -0.1  KVAR      0.1  KVA

  LOAD   TO: BUS-0014       HV-CBL-FDR2    FEEDER AMPS:     0.0 VOLTAGE DROP:      0.  %VD:  0.00

  PROJECTED POWER FLOW:      0.0  KW     -0.1  KVAR      0.1  KVA     0.00  LEADING

  LOSSES THRU FEEDER:        0.0  KW     -0.1  KVAR      0.1  KVA

 ==== BUS: ESB1 Replaceme DESIGN VOLTS:      415 BUS VOLTS:      399 %VD:  3.84 

 ======================== PU BUS VOLTAGE:  0.962 ANGLE:  -2.0  DEGREES

  LOAD FROM: BUS-0001       CBL-0015       FEEDER AMPS:   324.6 VOLTAGE DROP:      0.  %VD:  0.02

  PROJECTED POWER FLOW:    179.5  KW    134.6  KVAR    224.4  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0017       BE1-P1         FEEDER AMPS:    36.2 VOLTAGE DROP:      0.  %VD:  0.11

  PROJECTED POWER FLOW:     20.0  KW     15.0  KVAR     25.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0018       PLC DB-P1      FEEDER AMPS:    36.2 VOLTAGE DROP:      0.  %VD:  0.11

  PROJECTED POWER FLOW:     20.0  KW     15.0  KVAR     25.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0019       ESB 2-P1       FEEDER AMPS:   149.0 VOLTAGE DROP:      8.  %VD:  1.84

  PROJECTED POWER FLOW:     82.4  KW     61.8  KVAR    103.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        1.6  KW      1.2  KVAR      2.0  KVA

  LOAD   TO: BUS-0020       BV-P1          FEEDER AMPS:    14.5 VOLTAGE DROP:      1.  %VD:  0.28

  PROJECTED POWER FLOW:      8.0  KW      6.0  KVAR     10.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  BRANCH DIVERSITY LOAD:    49.1  KW     36.8  KVAR
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           BALANCED VOLTAGE DROP AND LOAD FLOW BUS DATA SUMMARY 

 ***********************************************************************

   BUS NAME      BASE VOLT PU VOLT      BUS NAME      BASE VOLT PU VOLT

   ASB2 Ess           415.  0.9343      ASB3_BUS-1         415.  0.9614

   ASB3_BUS-2         415.  0.9781      BUS-0001           415.  0.9618

   BUS-0002           415.  0.9618      BUS-0003           415.  0.9783

   BUS 2            11000.  1.0038      ESB1 Replaceme     415.  0.9616
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                  BALANCED VOLTAGE DROP AND LOAD FLOW BRANCH DATA SUMMARY

 ***************************************************************************************

 BRANCH NAME    FROM NAME      TO NAME        TYPE     VD%     AMPS      KVA  RATING%

 ASB3-1-P1      BUS-0001       ASB3_BUS-1     FDR     0.03    26.05    18.01     3.43

 ASB3-2-P1      BUS-0003       ASB3_BUS-2     FDR     0.02    14.22    10.00     1.87

 B1-P1          BUS-0003       BUS-0054       FDR     0.03   405.13   284.89    62.21

 B1-P2          BUS-0054       BUS-0066       FDR     0.30   405.13   284.80    62.21

 B2-P1          BUS-0002       BUS-0052       FDR     0.03   412.13   284.92    63.29

 B2-P2          BUS-0052       BUS-0068       FDR     0.31   412.13   284.83    63.29

 B3-P1          BUS-0003       BUS-0053       FDR     0.03   405.13   284.89    62.21

 B3-P2          BUS-0053       BUS-0065       FDR     0.30   405.13   284.80    62.21

 B4-P1          BUS-0001       BUS-0050       FDR     0.03   412.13   284.92    63.29

 B4-P2          BUS-0050       BUS-0063       FDR     0.31   412.13   284.83    63.29

 B5-P2          BUS-0056       BUS-0067       FDR     0.00     0.00     0.00     0.00

 B6-P2          BUS-0051       BUS-0064       FDR     0.00     0.00     0.00     0.00

 BE1-P1         ESB1 Replaceme BUS-0017       FDR     0.11    36.21    25.03    37.33

 BLOWER1-P1     BUS-0002       BUS-0029       FDR     0.03    36.17    25.01     8.22

 BUSTIE 1-2     BUS-0002       BUS-0001       FDR     0.00   761.64   526.55   UNKOWN

 BV-P1          ESB1 Replaceme BUS-0020       FDR     0.28    14.51    10.03    46.80

 CABLE14        BUS-0008       BUS-0003       FDR     0.12   824.39   580.42    29.23

 CABLE15        BUS 2          BUS-0016       FDR     0.01    31.10   594.77    21.45

 CABLE2         BUS 2          BUS-0015       FDR     0.01    49.71   950.75    34.28

 CBL-0015       BUS-0001       ESB1 Replaceme FDR     0.02   324.64   224.44    48.54

 CBL-0045       BUS-0069       ASB2 Ess       FDR     0.10   220.38   148.15    22.26

 ESB1-P1        BUS-0002       BUS-0028       FDR     0.02    86.81    60.01    11.73

 ESB 2-P1       ESB1 Replaceme BUS-0019       FDR     1.84   148.97   102.97    45.75

 FDR5-MBSB      BUS-0009       BUS-0002       FDR     0.19  1317.77   912.84    46.73

 FDR8           BUS-0013       BUS 2          FDR     0.03    80.78  1545.43    14.63

 GRIT CH-P1     BUS-0002       BUS-0030       FDR     0.62    10.19     7.05    36.11

 GRIT DRG-P1    BUS-0002       BUS-0031       FDR     0.01     5.79     4.00     1.93

 HV-CBL-FDR2    BUS 2          BUS-0014       FDR     0.00     0.01     0.12     0.00

 PLC DB-P1      ESB1 Replaceme BUS-0018       FDR     0.11    36.21    25.03    37.33

 SETTLE TNK-P1  BUS-0002       BUS-0033       FDR     0.00     5.79     4.00     0.66

 SUB1-T1 1500kV BUS-0014       BUS-0005       TX2     0.00     0.00     0.00     0.00

 SUB1-T2 1500kV BUS-0015       BUS-0009       TX2     4.00    49.72   950.72    63.15

 SUB1-T3 1500kV BUS-0016       BUS-0008       TX2     2.42    31.10   594.79    39.50

 VFD-1          BUS-0066       BUS-0040       FDR     0.00   405.13   283.92    99.13

 VFD-2          BUS-0068       BUS-0036       FDR     0.00   412.13   283.92   100.85

 VFD-3          BUS-0065       BUS-0038       FDR     0.00   405.13   283.92    99.13

 VFD-4          BUS-0063       BUS-0022       FDR     0.00   412.13   283.92   100.85

 VFD-5          BUS-0067       BUS-0034       FDR     0.00     0.00     0.00     0.00

 VFD-6          BUS-0064       BUS-0024       FDR     0.00     0.00     0.00     0.00

 NOTE: FDR RATING% = % AMPS RATING BASED ON LIBRARY FLA OR BRANCH INPUT FLA

       TX2 RATING% = % KVA RATING BASED ON TRANSFORMER NOM/FL KVA
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           BALANCED VOLTAGE DROP AND LOAD FLOW BUS DATA SUMMARY 

 ***********************************************************************

   BUS NAME      BASE VOLT PU VOLT      BUS NAME      BASE VOLT PU VOLT

 *** T O T A L   S Y S T E M   L O S S E S *** 

             32. KW       64. KVAR

 ***WARNING*** STUDY CONTAINS 1 VOLTAGE CRITERIA VIOLATIONS

   VIOLATIONS DENOTED BY  ($) AT BUS AND BRANCH %VD LOCATIONS
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           *** SOLUTION COMMENTS ***

           =========================

      SOLUTION PARAMETERS

      BRANCH VOLTAGE CRITERIA                   :  3.00 %

      BUS VOLTAGE CRITERIA                      :  5.00 %

      UTILITY IMPEDANCE                         : YES

      TRANSFORMER PHASE SHIFT                   : NO 

      LTC TRANSFORMER                           : NO 

      CALCULATION NETHOD                        : Newton Method

      SOLUTION METHOD                           : EXACT        

      ALL PU VALUES ARE EXPRESSED ON A 100 MVA BASE

      LOAD FLOW IS BASED ON CONNECTED LOADS.

      LOAD ANALYSIS INCLUDES ALL LOADS.

      <<PERCENT VOLTAGE DROPS ARE BASED ON NOMINAL DESIGN VOLTAGES>>

        SWING GENERATORS

 SOURCE NAME       VOLTAGE  ANGLE

 ================================

 UTIL-0001       1.010    0.00  

 SGEN-0001       1.000    0.00  

                          PV GENERATORS

 SOURCE NAME       VOLTAGE   kW     kVARMIN  kVARMAX  PARTICIPATION

 ==================================================================

 BUS VOLTAGE CONVERGENCY CRITERIA:   0.00001000  PU

 LARGEST BUS VOLTAGE MISMATCH ASB2 Ess       -0.06813761  PU

 LARGEST BUS VOLTAGE MISMATCH ASB2 Ess       -0.00062771  PU

 LARGEST BUS VOLTAGE MISMATCH ASB2 Ess       -0.00000006  PU
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 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SWING GENERATORS)

 ***********************************************************************************

 SOURCE          VOLTAGE  ANGLE        KW       KVAR      VD%  (UTILITY IMPEDANCE)

 UTIL-0001       1.010    0.00     1292.12    851.69    -1.41     0.03710  +j   0.63970 

 SGEN-0001       1.000    0.00      118.51     88.91     6.47     4.00000  +j  60.00000 
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 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (PV GENERATOR SCHEDULE REPORT)

 ***********************************************************************************

                          ---VOLTAGE---     -KVAR LIMITS-         ---ACTUAL----

 PV SOURCE NAME           SCHED. ACTUAL     MIN       MAX         KW       KVAR
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                 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS 

 ************************************************************************************************

 VOLTAGE EFFECT ON LOADS MODELED

 VOLTAGE DROP CRITERIA: BRANCH =  3.00%   BUS =  5.00%

 ==== BUS: ASB2 Ess       DESIGN VOLTS:      415 BUS VOLTS:      388 %VD:  6.57 $

 ======================== PU BUS VOLTAGE:  0.934 ANGLE:  -4.1  DEGREES

  LOAD FROM: BUS-0069       CBL-0045       FEEDER AMPS:   220.4 VOLTAGE DROP:      0.  %VD:  0.10

  PROJECTED POWER FLOW:    118.4  KW     88.8  KVAR    148.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.1  KVAR      0.2  KVA

  BRANCH DIVERSITY LOAD:   118.4  KW     88.8  KVAR

 ==== BUS: ASB3_BUS-1     DESIGN VOLTS:      415 BUS VOLTS:      407 %VD:  2.04 

 ======================== PU BUS VOLTAGE:  0.980 ANGLE:  -1.3  DEGREES

  LOAD FROM: BUS-0001       ASB3-1-P1      FEEDER AMPS:    25.6 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:     14.4  KW     10.8  KVAR     18.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  BRANCH DIVERSITY LOAD:    14.4  KW     10.8  KVAR

 ==== BUS: ASB3_BUS-2     DESIGN VOLTS:      415 BUS VOLTS:      398 %VD:  4.01 

 ======================== PU BUS VOLTAGE:  0.960 ANGLE:  -2.2  DEGREES

  LOAD FROM: BUS-0003       ASB3-2-P1      FEEDER AMPS:    14.5 VOLTAGE DROP:      0.  %VD:  0.02

  PROJECTED POWER FLOW:      8.0  KW      6.0  KVAR     10.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  BRANCH DIVERSITY LOAD:     8.0  KW      6.0  KVAR

 ==== BUS: BUS-0001       DESIGN VOLTS:      415 BUS VOLTS:      407 %VD:  2.01 

 ======================== PU BUS VOLTAGE:  0.980 ANGLE:  -1.3  DEGREES

  LOAD   TO: ESB1 Replaceme CBL-0015       FEEDER AMPS:   318.5 VOLTAGE DROP:      0.  %VD:  0.02

  PROJECTED POWER FLOW:    179.5  KW    134.6  KVAR    224.4  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: ASB3_BUS-1     ASB3-1-P1      FEEDER AMPS:    25.6 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:     14.4  KW     10.8  KVAR     18.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA
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                 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS 

 ************************************************************************************************

 VOLTAGE EFFECT ON LOADS MODELED

 VOLTAGE DROP CRITERIA: BRANCH =  3.00%   BUS =  5.00%

  LOAD FROM: BUS-0005       FDR2-MBSB      FEEDER AMPS:   747.4 VOLTAGE DROP:      0.  %VD:  0.11

  PROJECTED POWER FLOW:    439.5  KW    289.8  KVAR    526.4  KVA     0.83  LAGGING

  LOSSES THRU FEEDER:        0.4  KW      0.4  KVAR      0.6  KVA

  LOAD   TO: BUS-0050       B4-P1          FEEDER AMPS:   404.5 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:    245.6  KW    144.4  KVAR    284.9  KVA     0.86  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.1  KVAR      0.1  KVA

 ==== BUS: BUS-0002       DESIGN VOLTS:      415 BUS VOLTS:      398 %VD:  4.00 

 ======================== PU BUS VOLTAGE:  0.960 ANGLE:  -2.2  DEGREES

  LOAD FROM: BUS-0003       BUSTIE 2-3     FEEDER AMPS:   557.2 VOLTAGE DROP:      0.  %VD:  0.00

  PROJECTED POWER FLOW:    325.7  KW    204.5  KVAR    384.5  KVA     0.85  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0028       ESB1-P1        FEEDER AMPS:    87.0 VOLTAGE DROP:      0.  %VD:  0.02

  PROJECTED POWER FLOW:     48.0  KW     36.0  KVAR     60.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0029       BLOWER1-P1     FEEDER AMPS:    36.2 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:     20.0  KW     15.0  KVAR     25.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0030       GRIT CH-P1     FEEDER AMPS:    10.2 VOLTAGE DROP:      3.  %VD:  0.62

  PROJECTED POWER FLOW:      5.7  KW      4.2  KVAR      7.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.0  KVAR      0.1  KVA

  LOAD   TO: BUS-0033       SETTLE TNK-P1  FEEDER AMPS:     5.8 VOLTAGE DROP:      0.  %VD:  0.00

  PROJECTED POWER FLOW:      3.2  KW      2.4  KVAR      4.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0052       B2-P1          FEEDER AMPS:   412.9 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:    245.6  KW    144.4  KVAR    284.9  KVA     0.86  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.1  KVAR      0.1  KVA
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                 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS 

 ************************************************************************************************

 VOLTAGE EFFECT ON LOADS MODELED

 VOLTAGE DROP CRITERIA: BRANCH =  3.00%   BUS =  5.00%

  LOAD   TO: BUS-0031       GRIT DRG-P1    FEEDER AMPS:     5.8 VOLTAGE DROP:      0.  %VD:  0.01

  PROJECTED POWER FLOW:      3.2  KW      2.4  KVAR      4.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

 ==== BUS: BUS-0003       DESIGN VOLTS:      415 BUS VOLTS:      398 %VD:  4.00 

 ======================== PU BUS VOLTAGE:  0.960 ANGLE:  -2.2  DEGREES

  LOAD   TO: BUS-0002       BUSTIE 2-3     FEEDER AMPS:   557.2 VOLTAGE DROP:      0.  %VD:  0.00

  PROJECTED POWER FLOW:    325.7  KW    204.5  KVAR    384.5  KVA     0.85  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: ASB3_BUS-2     ASB3-2-P1      FEEDER AMPS:    14.5 VOLTAGE DROP:      0.  %VD:  0.02

  PROJECTED POWER FLOW:      8.0  KW      6.0  KVAR     10.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD FROM: BUS-0008       CABLE14        FEEDER AMPS:  1397.3 VOLTAGE DROP:      1.  %VD:  0.20

  PROJECTED POWER FLOW:    824.9  KW    499.3  KVAR    964.2  KVA     0.86  LAGGING

  LOSSES THRU FEEDER:        1.5  KW      1.4  KVAR      2.1  KVA

  LOAD   TO: BUS-0054       B1-P1          FEEDER AMPS:   412.9 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:    245.6  KW    144.4  KVAR    284.9  KVA     0.86  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.1  KVAR      0.1  KVA

  LOAD   TO: BUS-0053       B3-P1          FEEDER AMPS:   412.9 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:    245.6  KW    144.4  KVAR    284.9  KVA     0.86  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.1  KVAR      0.1  KVA

 ==== BUS: BUS 2          DESIGN VOLTS:    11000 BUS VOLTS:    11042 %VD: -0.38 

 ======================== PU BUS VOLTAGE:  1.004 ANGLE:  -0.4  DEGREES

  LOAD FROM: BUS-0013       FDR8           FEEDER AMPS:    80.9 VOLTAGE DROP:      3.  %VD:  0.03

  PROJECTED POWER FLOW:   1291.8  KW    851.4  KVAR   1547.1  KVA     0.83  LAGGING

  LOSSES THRU FEEDER:        0.4  KW      0.2  KVAR      0.4  KVA
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                 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS 

 ************************************************************************************************

 VOLTAGE EFFECT ON LOADS MODELED

 VOLTAGE DROP CRITERIA: BRANCH =  3.00%   BUS =  5.00%

  LOAD   TO: BUS-0015       CABLE2         FEEDER AMPS:     0.0 VOLTAGE DROP:      0.  %VD:  0.00

  PROJECTED POWER FLOW:      0.0  KW     -0.1  KVAR      0.1  KVA     0.00  LEADING

  LOSSES THRU FEEDER:        0.0  KW     -0.1  KVAR      0.1  KVA

  LOAD   TO: BUS-0016       CABLE15        FEEDER AMPS:    52.7 VOLTAGE DROP:      1.  %VD:  0.01

  PROJECTED POWER FLOW:    846.2  KW    547.9  KVAR   1008.1  KVA     0.84  LAGGING

  LOSSES THRU FEEDER:        0.1  KW     -0.1  KVAR      0.2  KVA

  LOAD   TO: BUS-0014       HV-CBL-FDR2    FEEDER AMPS:    28.2 VOLTAGE DROP:      1.  %VD:  0.01

  PROJECTED POWER FLOW:    445.6  KW    303.6  KVAR    539.2  KVA     0.83  LAGGING

  LOSSES THRU FEEDER:        0.0  KW     -0.1  KVAR      0.1  KVA

 ==== BUS: ESB1 Replaceme DESIGN VOLTS:      415 BUS VOLTS:      407 %VD:  2.03 

 ======================== PU BUS VOLTAGE:  0.980 ANGLE:  -1.3  DEGREES

  LOAD FROM: BUS-0001       CBL-0015       FEEDER AMPS:   318.5 VOLTAGE DROP:      0.  %VD:  0.02

  PROJECTED POWER FLOW:    179.5  KW    134.6  KVAR    224.3  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0017       BE1-P1         FEEDER AMPS:    35.5 VOLTAGE DROP:      0.  %VD:  0.11

  PROJECTED POWER FLOW:     20.0  KW     15.0  KVAR     25.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0018       PLC DB-P1      FEEDER AMPS:    35.5 VOLTAGE DROP:      0.  %VD:  0.11

  PROJECTED POWER FLOW:     20.0  KW     15.0  KVAR     25.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0019       ESB 2-P1       FEEDER AMPS:   146.1 VOLTAGE DROP:      7.  %VD:  1.80

  PROJECTED POWER FLOW:     82.3  KW     61.8  KVAR    102.9  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        1.5  KW      1.2  KVAR      1.9  KVA

  LOAD   TO: BUS-0020       BV-P1          FEEDER AMPS:    14.2 VOLTAGE DROP:      1.  %VD:  0.27

  PROJECTED POWER FLOW:      8.0  KW      6.0  KVAR     10.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  BRANCH DIVERSITY LOAD:    49.1  KW     36.8  KVAR
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           BALANCED VOLTAGE DROP AND LOAD FLOW BUS DATA SUMMARY 

 ***********************************************************************

   BUS NAME      BASE VOLT PU VOLT      BUS NAME      BASE VOLT PU VOLT

   ASB2 Ess           415.  0.9343      ASB3_BUS-1         415.  0.9796

   ASB3_BUS-2         415.  0.9599      BUS-0001           415.  0.9799

   BUS-0002           415.  0.9600      BUS-0003           415.  0.9600

   BUS 2            11000.  1.0038      ESB1 Replaceme     415.  0.9797
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                  BALANCED VOLTAGE DROP AND LOAD FLOW BRANCH DATA SUMMARY

 ***************************************************************************************

 BRANCH NAME    FROM NAME      TO NAME        TYPE     VD%     AMPS      KVA  RATING%

 ASB3-1-P1      BUS-0001       ASB3_BUS-1     FDR     0.03    25.56    18.01     3.36

 ASB3-2-P1      BUS-0003       ASB3_BUS-2     FDR     0.02    14.49    10.00     1.91

 B1-P1          BUS-0003       BUS-0054       FDR     0.03   412.88   284.92    63.40

 B1-P2          BUS-0054       BUS-0066       FDR     0.31   412.88   284.83    63.40

 B2-P1          BUS-0002       BUS-0052       FDR     0.03   412.88   284.92    63.40

 B2-P2          BUS-0052       BUS-0068       FDR     0.31   412.88   284.83    63.40

 B3-P1          BUS-0003       BUS-0053       FDR     0.03   412.88   284.92    63.40

 B3-P2          BUS-0053       BUS-0065       FDR     0.31   412.88   284.83    63.40

 B4-P1          BUS-0001       BUS-0050       FDR     0.03   404.46   284.88    62.11

 B4-P2          BUS-0050       BUS-0063       FDR     0.30   404.46   284.80    62.11

 B5-P2          BUS-0056       BUS-0067       FDR     0.00     0.00     0.00     0.00

 B6-P2          BUS-0051       BUS-0064       FDR     0.00     0.00     0.00     0.00

 BE1-P1         ESB1 Replaceme BUS-0017       FDR     0.11    35.54    25.03    36.64

 BLOWER1-P1     BUS-0002       BUS-0029       FDR     0.03    36.24    25.01     8.24

 BUSTIE 2-3     BUS-0003       BUS-0002       FDR     0.00   557.22   384.53   UNKOWN

 BV-P1          ESB1 Replaceme BUS-0020       FDR     0.27    14.24    10.03    45.93

 CABLE14        BUS-0008       BUS-0003       FDR     0.20  1397.28   966.27    49.55

 CABLE15        BUS 2          BUS-0016       FDR     0.01    52.71  1008.10    36.35

 CABLE2         BUS 2          BUS-0015       FDR     0.00     0.01     0.12     0.00

 CBL-0015       BUS-0001       ESB1 Replaceme FDR     0.02   318.53   224.36    47.63

 CBL-0045       BUS-0069       ASB2 Ess       FDR     0.10   220.38   148.15    22.26

 ESB1-P1        BUS-0002       BUS-0028       FDR     0.02    86.97    60.01    11.75

 ESB 2-P1       ESB1 Replaceme BUS-0019       FDR     1.80   146.11   102.89    44.87

 FDR2-MBSB      BUS-0005       BUS-0001       FDR     0.11   747.39   527.02    26.50

 FDR8           BUS-0013       BUS 2          FDR     0.03    80.90  1547.56    14.66

 GRIT CH-P1     BUS-0002       BUS-0030       FDR     0.62    10.21     7.05    36.18

 GRIT DRG-P1    BUS-0002       BUS-0031       FDR     0.01     5.80     4.00     1.93

 HV-CBL-FDR2    BUS 2          BUS-0014       FDR     0.01    28.19   539.19    19.44

 PLC DB-P1      ESB1 Replaceme BUS-0018       FDR     0.11    35.54    25.03    36.64

 SETTLE TNK-P1  BUS-0002       BUS-0033       FDR     0.00     5.80     4.00     0.66

 SUB1-T1 1500kV BUS-0014       BUS-0005       TX2     2.27    28.20   539.23    35.81

 SUB1-T2 1500kV BUS-0015       BUS-0009       TX2     0.00     0.00     0.00     0.00

 SUB1-T3 1500kV BUS-0016       BUS-0008       TX2     4.16    52.72  1008.06    66.96

 VFD-1          BUS-0066       BUS-0040       FDR     0.00   412.88   283.92   101.03

 VFD-2          BUS-0068       BUS-0036       FDR     0.00   412.88   283.92   101.03

 VFD-3          BUS-0065       BUS-0038       FDR     0.00   412.88   283.92   101.03

 VFD-4          BUS-0063       BUS-0022       FDR     0.00   404.46   283.92    98.97

 VFD-5          BUS-0067       BUS-0034       FDR     0.00     0.00     0.00     0.00

 VFD-6          BUS-0064       BUS-0024       FDR     0.00     0.00     0.00     0.00

 NOTE: FDR RATING% = % AMPS RATING BASED ON LIBRARY FLA OR BRANCH INPUT FLA

       TX2 RATING% = % KVA RATING BASED ON TRANSFORMER NOM/FL KVA
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           BALANCED VOLTAGE DROP AND LOAD FLOW BUS DATA SUMMARY 

 ***********************************************************************

   BUS NAME      BASE VOLT PU VOLT      BUS NAME      BASE VOLT PU VOLT

 *** T O T A L   S Y S T E M   L O S S E S *** 

             33. KW       66. KVAR

 ***WARNING*** STUDY CONTAINS 1 VOLTAGE CRITERIA VIOLATIONS

   VIOLATIONS DENOTED BY  ($) AT BUS AND BRANCH %VD LOCATIONS
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           *** SOLUTION COMMENTS ***

           =========================

      SOLUTION PARAMETERS

      BRANCH VOLTAGE CRITERIA                   :  3.00 %

      BUS VOLTAGE CRITERIA                      :  5.00 %

      UTILITY IMPEDANCE                         : YES

      TRANSFORMER PHASE SHIFT                   : NO 

      LTC TRANSFORMER                           : NO 

      CALCULATION NETHOD                        : Newton Method

      SOLUTION METHOD                           : EXACT        

      ALL PU VALUES ARE EXPRESSED ON A 100 MVA BASE

      LOAD FLOW IS BASED ON CONNECTED LOADS.

      LOAD ANALYSIS INCLUDES ALL LOADS.

      <<PERCENT VOLTAGE DROPS ARE BASED ON NOMINAL DESIGN VOLTAGES>>

        SWING GENERATORS

 SOURCE NAME       VOLTAGE  ANGLE

 ================================

 UTIL-0001       1.010    0.00  

 SGEN-0001       1.000    0.00  

                          PV GENERATORS

 SOURCE NAME       VOLTAGE   kW     kVARMIN  kVARMAX  PARTICIPATION

 ==================================================================

 BUS VOLTAGE CONVERGENCY CRITERIA:   0.00001000  PU

 LARGEST BUS VOLTAGE MISMATCH BUS-0019       -0.24327360  PU

 LARGEST BUS VOLTAGE MISMATCH BUS-0019       -0.02536389  PU

 LARGEST BUS VOLTAGE MISMATCH BUS-0019       -0.00040799  PU

 LARGEST BUS VOLTAGE MISMATCH BUS-0019       -0.00000008  PU
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 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SWING GENERATORS)

 ***********************************************************************************

 SOURCE          VOLTAGE  ANGLE        KW       KVAR      VD%  (UTILITY IMPEDANCE)

 UTIL-0001       1.010    0.00     1097.53    683.01    -1.53     0.03710  +j   0.63970 

 SGEN-0001       1.000    0.00      303.00    226.94    21.27     4.00000  +j  60.00000 
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 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (PV GENERATOR SCHEDULE REPORT)

 ***********************************************************************************

                          ---VOLTAGE---     -KVAR LIMITS-         ---ACTUAL----

 PV SOURCE NAME           SCHED. ACTUAL     MIN       MAX         KW       KVAR
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                 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS 

 ************************************************************************************************

 VOLTAGE EFFECT ON LOADS MODELED

 VOLTAGE DROP CRITERIA: BRANCH =  3.00%   BUS =  5.00%

 ==== BUS: ASB2 Ess       DESIGN VOLTS:      415 BUS VOLTS:      325 %VD: 21.57 $

 ======================== PU BUS VOLTAGE:  0.784 ANGLE: -12.7  DEGREES

  LOAD   TO: ESB1 Replaceme ESB1 Feeder    FEEDER AMPS:   406.4 VOLTAGE DROP:      5.  %VD:  1.21

  PROJECTED POWER FLOW:    183.6  KW    137.2  KVAR    229.1  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        3.0  KW      1.8  KVAR      3.6  KVA

  LOAD FROM: BUS-0069       CBL-0045       FEEDER AMPS:   668.9 VOLTAGE DROP:      1.  %VD:  0.30

  PROJECTED POWER FLOW:    302.0  KW    226.0  KVAR    377.1  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        1.0  KW      1.0  KVAR      1.4  KVA

  BRANCH DIVERSITY LOAD:   118.4  KW     88.8  KVAR

 ==== BUS: ASB3_BUS-1     DESIGN VOLTS:      415 BUS VOLTS:      411 %VD:  0.85 

 ======================== PU BUS VOLTAGE:  0.992 ANGLE:  -0.9  DEGREES

  LOAD FROM: BUS-0001       ASB3-1-P1      FEEDER AMPS:    25.3 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:     14.4  KW     10.8  KVAR     18.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  BRANCH DIVERSITY LOAD:    14.4  KW     10.8  KVAR

 ==== BUS: ASB3_BUS-2     DESIGN VOLTS:      415 BUS VOLTS:      406 %VD:  2.07 

 ======================== PU BUS VOLTAGE:  0.979 ANGLE:  -1.4  DEGREES

  LOAD FROM: BUS-0003       ASB3-2-P1      FEEDER AMPS:    14.2 VOLTAGE DROP:      0.  %VD:  0.02

  PROJECTED POWER FLOW:      8.0  KW      6.0  KVAR     10.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  BRANCH DIVERSITY LOAD:     8.0  KW      6.0  KVAR

 ==== BUS: BUS-0001       DESIGN VOLTS:      415 BUS VOLTS:      412 %VD:  0.81 

 ======================== PU BUS VOLTAGE:  0.992 ANGLE:  -0.9  DEGREES

  LOAD   TO: ASB3_BUS-1     ASB3-1-P1      FEEDER AMPS:    25.3 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:     14.4  KW     10.8  KVAR     18.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA
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                 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS 

 ************************************************************************************************

 VOLTAGE EFFECT ON LOADS MODELED

 VOLTAGE DROP CRITERIA: BRANCH =  3.00%   BUS =  5.00%

  LOAD FROM: BUS-0005       FDR2-MBSB      FEEDER AMPS:   424.7 VOLTAGE DROP:      0.  %VD:  0.06

  PROJECTED POWER FLOW:    260.0  KW    155.2  KVAR    302.8  KVA     0.86  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.1  KVAR      0.2  KVA

  LOAD   TO: BUS-0050       B4-P1          FEEDER AMPS:   399.6 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:    245.5  KW    144.4  KVAR    284.9  KVA     0.86  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.1  KVAR      0.1  KVA

 ==== BUS: BUS-0002       DESIGN VOLTS:      415 BUS VOLTS:      410 %VD:  1.20 

 ======================== PU BUS VOLTAGE:  0.988 ANGLE:  -1.0  DEGREES

  LOAD   TO: BUS-0028       ESB1-P1        FEEDER AMPS:    84.5 VOLTAGE DROP:      0.  %VD:  0.02

  PROJECTED POWER FLOW:     48.0  KW     36.0  KVAR     60.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0029       BLOWER1-P1     FEEDER AMPS:    35.2 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:     20.0  KW     15.0  KVAR     25.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0030       GRIT CH-P1     FEEDER AMPS:     9.9 VOLTAGE DROP:      3.  %VD:  0.60

  PROJECTED POWER FLOW:      5.7  KW      4.2  KVAR      7.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.0  KVAR      0.1  KVA

  LOAD   TO: BUS-0033       SETTLE TNK-P1  FEEDER AMPS:     5.6 VOLTAGE DROP:      0.  %VD:  0.00

  PROJECTED POWER FLOW:      3.2  KW      2.4  KVAR      4.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD FROM: BUS-0009       FDR5-MBSB      FEEDER AMPS:   541.4 VOLTAGE DROP:      0.  %VD:  0.08

  PROJECTED POWER FLOW:    325.6  KW    204.4  KVAR    384.5  KVA     0.85  LAGGING

  LOSSES THRU FEEDER:        0.2  KW      0.2  KVAR      0.3  KVA

  LOAD   TO: BUS-0052       B2-P1          FEEDER AMPS:   401.1 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:    245.6  KW    144.4  KVAR    284.9  KVA     0.86  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.1  KVAR      0.1  KVA
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                 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS 

 ************************************************************************************************

 VOLTAGE EFFECT ON LOADS MODELED

 VOLTAGE DROP CRITERIA: BRANCH =  3.00%   BUS =  5.00%

  LOAD   TO: BUS-0031       GRIT DRG-P1    FEEDER AMPS:     5.6 VOLTAGE DROP:      0.  %VD:  0.01

  PROJECTED POWER FLOW:      3.2  KW      2.4  KVAR      4.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

 ==== BUS: BUS-0003       DESIGN VOLTS:      415 BUS VOLTS:      407 %VD:  2.05 

 ======================== PU BUS VOLTAGE:  0.980 ANGLE:  -1.4  DEGREES

  LOAD   TO: ASB3_BUS-2     ASB3-2-P1      FEEDER AMPS:    14.2 VOLTAGE DROP:      0.  %VD:  0.02

  PROJECTED POWER FLOW:      8.0  KW      6.0  KVAR     10.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD FROM: BUS-0008       CABLE14        FEEDER AMPS:   823.4 VOLTAGE DROP:      0.  %VD:  0.12

  PROJECTED POWER FLOW:    499.1  KW    294.8  KVAR    579.7  KVA     0.86  LAGGING

  LOSSES THRU FEEDER:        0.5  KW      0.5  KVAR      0.7  KVA

  LOAD   TO: BUS-0054       B1-P1          FEEDER AMPS:   404.6 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:    245.6  KW    144.4  KVAR    284.9  KVA     0.86  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.1  KVAR      0.1  KVA

  LOAD   TO: BUS-0053       B3-P1          FEEDER AMPS:   404.6 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:    245.6  KW    144.4  KVAR    284.9  KVA     0.86  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.1  KVAR      0.1  KVA

 ==== BUS: BUS 2          DESIGN VOLTS:    11000 BUS VOLTS:    11055 %VD: -0.50 

 ======================== PU BUS VOLTAGE:  1.005 ANGLE:  -0.4  DEGREES

  LOAD FROM: BUS-0013       FDR8           FEEDER AMPS:    67.5 VOLTAGE DROP:      3.  %VD:  0.02

  PROJECTED POWER FLOW:   1097.3  KW    682.8  KVAR   1292.4  KVA     0.85  LAGGING

  LOSSES THRU FEEDER:        0.2  KW      0.2  KVAR      0.3  KVA

  LOAD   TO: BUS-0015       CABLE2         FEEDER AMPS:    20.4 VOLTAGE DROP:      0.  %VD:  0.00

  PROJECTED POWER FLOW:    328.8  KW    211.6  KVAR    391.0  KVA     0.84  LAGGING

  LOSSES THRU FEEDER:        0.0  KW     -0.1  KVAR      0.1  KVA
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                 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS 

 ************************************************************************************************

 VOLTAGE EFFECT ON LOADS MODELED

 VOLTAGE DROP CRITERIA: BRANCH =  3.00%   BUS =  5.00%

  LOAD   TO: BUS-0016       CABLE15        FEEDER AMPS:    31.1 VOLTAGE DROP:      1.  %VD:  0.01

  PROJECTED POWER FLOW:    506.5  KW    311.6  KVAR    594.7  KVA     0.85  LAGGING

  LOSSES THRU FEEDER:        0.0  KW     -0.1  KVAR      0.1  KVA

  LOAD   TO: BUS-0014       HV-CBL-FDR2    FEEDER AMPS:    16.0 VOLTAGE DROP:      0.  %VD:  0.00

  PROJECTED POWER FLOW:    261.9  KW    159.6  KVAR    306.7  KVA     0.85  LAGGING

  LOSSES THRU FEEDER:        0.0  KW     -0.1  KVAR      0.1  KVA

 ==== BUS: ESB1 Replaceme DESIGN VOLTS:      415 BUS VOLTS:      320 %VD: 22.78 $

 ======================== PU BUS VOLTAGE:  0.772 ANGLE: -12.6  DEGREES

  LOAD FROM: ASB2 Ess       ESB1 Feeder    FEEDER AMPS:   406.4 VOLTAGE DROP:      5.  %VD:  1.21

  PROJECTED POWER FLOW:    180.5  KW    135.3  KVAR    225.6  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        3.0  KW      1.8  KVAR      3.6  KVA

  LOAD   TO: BUS-0017       BE1-P1         FEEDER AMPS:    45.1 VOLTAGE DROP:      1.  %VD:  0.14

  PROJECTED POWER FLOW:     20.1  KW     15.0  KVAR     25.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.0  KVAR      0.1  KVA

  LOAD   TO: BUS-0018       PLC DB-P1      FEEDER AMPS:    45.1 VOLTAGE DROP:      1.  %VD:  0.14

  PROJECTED POWER FLOW:     20.1  KW     15.0  KVAR     25.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.0  KVAR      0.1  KVA

  LOAD   TO: BUS-0019       ESB 2-P1       FEEDER AMPS:   187.6 VOLTAGE DROP:     10.  %VD:  2.31

  PROJECTED POWER FLOW:     83.3  KW     62.5  KVAR    104.1  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        2.5  KW      1.9  KVAR      3.1  KVA

  LOAD   TO: BUS-0020       BV-P1          FEEDER AMPS:    18.1 VOLTAGE DROP:      1.  %VD:  0.34

  PROJECTED POWER FLOW:      8.1  KW      6.0  KVAR     10.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.0  KVAR      0.1  KVA

  BRANCH DIVERSITY LOAD:    49.1  KW     36.8  KVAR
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           BALANCED VOLTAGE DROP AND LOAD FLOW BUS DATA SUMMARY 

 ***********************************************************************

   BUS NAME      BASE VOLT PU VOLT      BUS NAME      BASE VOLT PU VOLT

   ASB2 Ess           415.  0.7843      ASB3_BUS-1         415.  0.9915

   ASB3_BUS-2         415.  0.9793      BUS-0001           415.  0.9919

   BUS-0002           415.  0.9880      BUS-0003           415.  0.9795

   BUS 2            11000.  1.0050      ESB1 Replaceme     415.  0.7722
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                  BALANCED VOLTAGE DROP AND LOAD FLOW BRANCH DATA SUMMARY

 ***************************************************************************************

 BRANCH NAME    FROM NAME      TO NAME        TYPE     VD%     AMPS      KVA  RATING%

 ASB3-1-P1      BUS-0001       ASB3_BUS-1     FDR     0.03    25.26    18.01     3.32

 ASB3-2-P1      BUS-0003       ASB3_BUS-2     FDR     0.02    14.21    10.00     1.87

 B1-P1          BUS-0003       BUS-0054       FDR     0.03   404.62   284.88    62.13

 B1-P2          BUS-0054       BUS-0066       FDR     0.30   404.62   284.80    62.13

 B2-P1          BUS-0002       BUS-0052       FDR     0.03   401.14   284.87    61.60

 B2-P2          BUS-0052       BUS-0068       FDR     0.30   401.14   284.78    61.60

 B3-P1          BUS-0003       BUS-0053       FDR     0.03   404.62   284.88    62.13

 B3-P2          BUS-0053       BUS-0065       FDR     0.30   404.62   284.80    62.13

 B4-P1          BUS-0001       BUS-0050       FDR     0.03   399.55   284.86    61.36

 B4-P2          BUS-0050       BUS-0063       FDR     0.30   399.55   284.77    61.36

 B5-P2          BUS-0056       BUS-0067       FDR     0.00     0.00     0.00     0.00

 B6-P2          BUS-0051       BUS-0064       FDR     0.00     0.00     0.00     0.00

 BE1-P1         ESB1 Replaceme BUS-0017       FDR     0.14    45.12    25.05    46.52

 BLOWER1-P1     BUS-0002       BUS-0029       FDR     0.03    35.21    25.01     8.00

 BV-P1          ESB1 Replaceme BUS-0020       FDR     0.34    18.10    10.04    58.38

 CABLE14        BUS-0008       BUS-0003       FDR     0.12   823.36   580.42    29.20

 CABLE15        BUS 2          BUS-0016       FDR     0.01    31.06   594.72    21.42

 CABLE2         BUS 2          BUS-0015       FDR     0.00    20.42   391.03    14.08

 CBL-0045       BUS-0069       ASB2 Ess       FDR     0.30   668.95   378.56    67.57

 ESB1 Feeder    ASB2 Ess       ESB1 Replaceme FDR     1.21   406.43   229.14    60.77

 ESB1-P1        BUS-0002       BUS-0028       FDR     0.02    84.51    60.01    11.42

 ESB 2-P1       ESB1 Replaceme BUS-0019       FDR     2.31   187.58   104.12    57.61

 FDR2-MBSB      BUS-0005       BUS-0001       FDR     0.06   424.66   302.95    15.06

 FDR5-MBSB      BUS-0009       BUS-0002       FDR     0.08   541.39   384.78    19.20

 FDR8           BUS-0013       BUS 2          FDR     0.02    67.50  1292.70    12.23

 GRIT CH-P1     BUS-0002       BUS-0030       FDR     0.60     9.92     7.04    35.14

 GRIT DRG-P1    BUS-0002       BUS-0031       FDR     0.01     5.63     4.00     1.88

 HV-CBL-FDR2    BUS 2          BUS-0014       FDR     0.00    16.02   306.71    11.05

 PLC DB-P1      ESB1 Replaceme BUS-0018       FDR     0.14    45.12    25.05    46.52

 SETTLE TNK-P1  BUS-0002       BUS-0033       FDR     0.00     5.63     4.00     0.64

 SUB1-T1 1500kV BUS-0014       BUS-0005       TX2     1.25    16.02   306.76    20.35

 SUB1-T2 1500kV BUS-0015       BUS-0009       TX2     1.62    20.43   391.08    25.94

 SUB1-T3 1500kV BUS-0016       BUS-0008       TX2     2.42    31.06   594.75    39.46

 VFD-1          BUS-0066       BUS-0040       FDR     0.00   404.62   283.92    99.01

 VFD-2          BUS-0068       BUS-0036       FDR     0.00   401.14   283.92    98.16

 VFD-3          BUS-0065       BUS-0038       FDR     0.00   404.62   283.92    99.01

 VFD-4          BUS-0063       BUS-0022       FDR     0.00   399.55   283.92    97.77

 VFD-5          BUS-0067       BUS-0034       FDR     0.00     0.00     0.00     0.00

 VFD-6          BUS-0064       BUS-0024       FDR     0.00     0.00     0.00     0.00

 NOTE: FDR RATING% = % AMPS RATING BASED ON LIBRARY FLA OR BRANCH INPUT FLA

       TX2 RATING% = % KVA RATING BASED ON TRANSFORMER NOM/FL KVA
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           BALANCED VOLTAGE DROP AND LOAD FLOW BUS DATA SUMMARY 

 ***********************************************************************

   BUS NAME      BASE VOLT PU VOLT      BUS NAME      BASE VOLT PU VOLT

 *** T O T A L   S Y S T E M   L O S S E S *** 

             23. KW       36. KVAR

 ***WARNING*** STUDY CONTAINS 2 VOLTAGE CRITERIA VIOLATIONS

   VIOLATIONS DENOTED BY  ($) AT BUS AND BRANCH %VD LOCATIONS
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 FROM THE USE AND INTERPRETATION OF THIS SOFTWARE.
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 SKM POWER*TOOLS FOR WINDOWS

 LOAD FLOW AND VOLTAGE DROP ANALYSIS REPORT
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           *** SOLUTION COMMENTS ***

           =========================

      SOLUTION PARAMETERS

      BRANCH VOLTAGE CRITERIA                   :  3.00 %

      BUS VOLTAGE CRITERIA                      :  5.00 %

      UTILITY IMPEDANCE                         : YES

      TRANSFORMER PHASE SHIFT                   : NO 

      LTC TRANSFORMER                           : NO 

      CALCULATION NETHOD                        : Newton Method

      SOLUTION METHOD                           : EXACT        

      ALL PU VALUES ARE EXPRESSED ON A 100 MVA BASE

      LOAD FLOW IS BASED ON CONNECTED LOADS.

      LOAD ANALYSIS INCLUDES ALL LOADS.

      <<PERCENT VOLTAGE DROPS ARE BASED ON NOMINAL DESIGN VOLTAGES>>

        SWING GENERATORS

 SOURCE NAME       VOLTAGE  ANGLE

 ================================

 UTIL-0001       1.010    0.00  

 SGEN-0001       1.000    0.00  

                          PV GENERATORS

 SOURCE NAME       VOLTAGE   kW     kVARMIN  kVARMAX  PARTICIPATION

 ==================================================================

 BUS VOLTAGE CONVERGENCY CRITERIA:   0.00001000  PU

 LARGEST BUS VOLTAGE MISMATCH ASB2 Ess       -0.06813761  PU

 LARGEST BUS VOLTAGE MISMATCH ASB2 Ess       -0.00062771  PU

 LARGEST BUS VOLTAGE MISMATCH ASB2 Ess       -0.00000006  PU
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 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SWING GENERATORS)

 ***********************************************************************************

 SOURCE          VOLTAGE  ANGLE        KW       KVAR      VD%  (UTILITY IMPEDANCE)

 UTIL-0001       1.010    0.00     1789.07   1171.45    -1.18     0.03710  +j   0.63970 

 SGEN-0001       1.000    0.00      118.51     88.91     6.47     4.00000  +j  60.00000 
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 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (PV GENERATOR SCHEDULE REPORT)

 ***********************************************************************************

                          ---VOLTAGE---     -KVAR LIMITS-         ---ACTUAL----

 PV SOURCE NAME           SCHED. ACTUAL     MIN       MAX         KW       KVAR
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                 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS 

 ************************************************************************************************

 VOLTAGE EFFECT ON LOADS MODELED

 VOLTAGE DROP CRITERIA: BRANCH =  3.00%   BUS =  5.00%

 ==== BUS: ASB2 Ess       DESIGN VOLTS:      415 BUS VOLTS:      388 %VD:  6.57 $

 ======================== PU BUS VOLTAGE:  0.934 ANGLE:  -4.1  DEGREES

  LOAD FROM: BUS-0069       CBL-0045       FEEDER AMPS:   220.4 VOLTAGE DROP:      0.  %VD:  0.10

  PROJECTED POWER FLOW:    118.4  KW     88.8  KVAR    148.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.1  KVAR      0.2  KVA

  BRANCH DIVERSITY LOAD:   118.4  KW     88.8  KVAR

 ==== BUS: ASB3_BUS-1     DESIGN VOLTS:      415 BUS VOLTS:      400 %VD:  3.65 

 ======================== PU BUS VOLTAGE:  0.964 ANGLE:  -2.0  DEGREES

  LOAD FROM: BUS-0001       ASB3-1-P1      FEEDER AMPS:    26.0 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:     14.4  KW     10.8  KVAR     18.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  BRANCH DIVERSITY LOAD:    14.4  KW     10.8  KVAR

 ==== BUS: ASB3_BUS-2     DESIGN VOLTS:      415 BUS VOLTS:      405 %VD:  2.44 

 ======================== PU BUS VOLTAGE:  0.976 ANGLE:  -1.7  DEGREES

  LOAD FROM: BUS-0003       ASB3-2-P1      FEEDER AMPS:    14.3 VOLTAGE DROP:      0.  %VD:  0.02

  PROJECTED POWER FLOW:      8.0  KW      6.0  KVAR     10.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  BRANCH DIVERSITY LOAD:     8.0  KW      6.0  KVAR

 ==== BUS: BUS-0001       DESIGN VOLTS:      415 BUS VOLTS:      400 %VD:  3.61 

 ======================== PU BUS VOLTAGE:  0.964 ANGLE:  -2.0  DEGREES

  LOAD   TO: ESB1 Replaceme CBL-0015       FEEDER AMPS:   323.9 VOLTAGE DROP:      0.  %VD:  0.02

  PROJECTED POWER FLOW:    179.6  KW    134.6  KVAR    224.4  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: ASB3_BUS-1     ASB3-1-P1      FEEDER AMPS:    26.0 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:     14.4  KW     10.8  KVAR     18.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA
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                 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS 

 ************************************************************************************************

 VOLTAGE EFFECT ON LOADS MODELED

 VOLTAGE DROP CRITERIA: BRANCH =  3.00%   BUS =  5.00%

  LOAD FROM: BUS-0005       FDR2-MBSB      FEEDER AMPS:  1178.1 VOLTAGE DROP:      1.  %VD:  0.17

  PROJECTED POWER FLOW:    685.2  KW    443.6  KVAR    816.2  KVA     0.84  LAGGING

  LOSSES THRU FEEDER:        1.1  KW      1.0  KVAR      1.5  KVA

  LOAD   TO: BUS-0050       B4-P1          FEEDER AMPS:   411.2 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:    245.6  KW    144.4  KVAR    284.9  KVA     0.86  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.1  KVAR      0.1  KVA

  LOAD   TO: BUS-0051       B6-P1          FEEDER AMPS:   418.2 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:    245.6  KW    153.7  KVAR    289.7  KVA     0.85  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.1  KVAR      0.1  KVA

 ==== BUS: BUS-0002       DESIGN VOLTS:      415 BUS VOLTS:      403 %VD:  2.90 

 ======================== PU BUS VOLTAGE:  0.971 ANGLE:  -1.8  DEGREES

  LOAD   TO: BUS-0028       ESB1-P1        FEEDER AMPS:    86.0 VOLTAGE DROP:      0.  %VD:  0.02

  PROJECTED POWER FLOW:     48.0  KW     36.0  KVAR     60.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0029       BLOWER1-P1     FEEDER AMPS:    35.8 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:     20.0  KW     15.0  KVAR     25.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0030       GRIT CH-P1     FEEDER AMPS:    10.1 VOLTAGE DROP:      3.  %VD:  0.61

  PROJECTED POWER FLOW:      5.7  KW      4.2  KVAR      7.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.0  KVAR      0.1  KVA

  LOAD   TO: BUS-0033       SETTLE TNK-P1  FEEDER AMPS:     5.7 VOLTAGE DROP:      0.  %VD:  0.00

  PROJECTED POWER FLOW:      3.2  KW      2.4  KVAR      4.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD FROM: BUS-0009       FDR5-MBSB      FEEDER AMPS:   965.9 VOLTAGE DROP:      1.  %VD:  0.14

  PROJECTED POWER FLOW:    571.3  KW    358.0  KVAR    674.2  KVA     0.85  LAGGING

  LOSSES THRU FEEDER:        0.7  KW      0.7  KVAR      1.0  KVA
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                 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS 

 ************************************************************************************************

 VOLTAGE EFFECT ON LOADS MODELED

 VOLTAGE DROP CRITERIA: BRANCH =  3.00%   BUS =  5.00%

  LOAD   TO: BUS-0052       B2-P1          FEEDER AMPS:   408.2 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:    245.6  KW    144.4  KVAR    284.9  KVA     0.86  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.1  KVAR      0.1  KVA

  LOAD   TO: BUS-0056       B5-P1          FEEDER AMPS:   415.0 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:    245.6  KW    153.5  KVAR    289.6  KVA     0.85  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.1  KVAR      0.1  KVA

  LOAD   TO: BUS-0031       GRIT DRG-P1    FEEDER AMPS:     5.7 VOLTAGE DROP:      0.  %VD:  0.01

  PROJECTED POWER FLOW:      3.2  KW      2.4  KVAR      4.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

 ==== BUS: BUS-0003       DESIGN VOLTS:      415 BUS VOLTS:      405 %VD:  2.42 

 ======================== PU BUS VOLTAGE:  0.976 ANGLE:  -1.7  DEGREES

  LOAD   TO: ASB3_BUS-2     ASB3-2-P1      FEEDER AMPS:    14.3 VOLTAGE DROP:      0.  %VD:  0.02

  PROJECTED POWER FLOW:      8.0  KW      6.0  KVAR     10.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD FROM: BUS-0008       CABLE14        FEEDER AMPS:   826.5 VOLTAGE DROP:      0.  %VD:  0.12

  PROJECTED POWER FLOW:    499.1  KW    294.8  KVAR    579.7  KVA     0.86  LAGGING

  LOSSES THRU FEEDER:        0.5  KW      0.5  KVAR      0.7  KVA

  LOAD   TO: BUS-0054       B1-P1          FEEDER AMPS:   406.2 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:    245.6  KW    144.4  KVAR    284.9  KVA     0.86  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.1  KVAR      0.1  KVA

  LOAD   TO: BUS-0053       B3-P1          FEEDER AMPS:   406.2 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:    245.6  KW    144.4  KVAR    284.9  KVA     0.86  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.1  KVAR      0.1  KVA

 ==== BUS: BUS 2          DESIGN VOLTS:    11000 BUS VOLTS:    11016 %VD: -0.14 

 ======================== PU BUS VOLTAGE:  1.001 ANGLE:  -0.6  DEGREES
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                 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS 

 ************************************************************************************************

 VOLTAGE EFFECT ON LOADS MODELED

 VOLTAGE DROP CRITERIA: BRANCH =  3.00%   BUS =  5.00%

  LOAD FROM: BUS-0013       FDR8           FEEDER AMPS:   112.0 VOLTAGE DROP:      4.  %VD:  0.04

  PROJECTED POWER FLOW:   1788.4  KW   1171.0  KVAR   2137.6  KVA     0.84  LAGGING

  LOSSES THRU FEEDER:        0.7  KW      0.5  KVAR      0.8  KVA

  LOAD   TO: BUS-0015       CABLE2         FEEDER AMPS:    36.4 VOLTAGE DROP:      1.  %VD:  0.01

  PROJECTED POWER FLOW:    581.4  KW    381.1  KVAR    695.2  KVA     0.84  LAGGING

  LOSSES THRU FEEDER:        0.1  KW     -0.1  KVAR      0.1  KVA

  LOAD   TO: BUS-0016       CABLE15        FEEDER AMPS:    31.2 VOLTAGE DROP:      1.  %VD:  0.01

  PROJECTED POWER FLOW:    506.6  KW    311.8  KVAR    594.9  KVA     0.85  LAGGING

  LOSSES THRU FEEDER:        0.0  KW     -0.1  KVAR      0.1  KVA

  LOAD   TO: BUS-0014       HV-CBL-FDR2    FEEDER AMPS:    44.4 VOLTAGE DROP:      1.  %VD:  0.01

  PROJECTED POWER FLOW:    700.3  KW    478.1  KVAR    847.9  KVA     0.83  LAGGING

  LOSSES THRU FEEDER:        0.1  KW     -0.1  KVAR      0.1  KVA

 ==== BUS: ESB1 Replaceme DESIGN VOLTS:      415 BUS VOLTS:      400 %VD:  3.63 

 ======================== PU BUS VOLTAGE:  0.964 ANGLE:  -2.0  DEGREES

  LOAD FROM: BUS-0001       CBL-0015       FEEDER AMPS:   323.9 VOLTAGE DROP:      0.  %VD:  0.02

  PROJECTED POWER FLOW:    179.5  KW    134.6  KVAR    224.4  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0017       BE1-P1         FEEDER AMPS:    36.1 VOLTAGE DROP:      0.  %VD:  0.11

  PROJECTED POWER FLOW:     20.0  KW     15.0  KVAR     25.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0018       PLC DB-P1      FEEDER AMPS:    36.1 VOLTAGE DROP:      0.  %VD:  0.11

  PROJECTED POWER FLOW:     20.0  KW     15.0  KVAR     25.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0019       ESB 2-P1       FEEDER AMPS:   148.6 VOLTAGE DROP:      8.  %VD:  1.83

  PROJECTED POWER FLOW:     82.4  KW     61.8  KVAR    103.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        1.6  KW      1.2  KVAR      2.0  KVA
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                 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS 

 ************************************************************************************************

 VOLTAGE EFFECT ON LOADS MODELED

 VOLTAGE DROP CRITERIA: BRANCH =  3.00%   BUS =  5.00%

  LOAD   TO: BUS-0020       BV-P1          FEEDER AMPS:    14.5 VOLTAGE DROP:      1.  %VD:  0.28

  PROJECTED POWER FLOW:      8.0  KW      6.0  KVAR     10.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  BRANCH DIVERSITY LOAD:    49.1  KW     36.8  KVAR
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           BALANCED VOLTAGE DROP AND LOAD FLOW BUS DATA SUMMARY 

 ***********************************************************************

   BUS NAME      BASE VOLT PU VOLT      BUS NAME      BASE VOLT PU VOLT

   ASB2 Ess           415.  0.9343      ASB3_BUS-1         415.  0.9635

   ASB3_BUS-2         415.  0.9756      BUS-0001           415.  0.9639

   BUS-0002           415.  0.9710      BUS-0003           415.  0.9758

   BUS 2            11000.  1.0014      ESB1 Replaceme     415.  0.9637
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                  BALANCED VOLTAGE DROP AND LOAD FLOW BRANCH DATA SUMMARY

 ***************************************************************************************

 BRANCH NAME    FROM NAME      TO NAME        TYPE     VD%     AMPS      KVA  RATING%

 ASB3-1-P1      BUS-0001       ASB3_BUS-1     FDR     0.03    25.99    18.01     3.42

 ASB3-2-P1      BUS-0003       ASB3_BUS-2     FDR     0.02    14.26    10.00     1.88

 B1-P1          BUS-0003       BUS-0054       FDR     0.03   406.16   284.89    62.37

 B1-P2          BUS-0054       BUS-0066       FDR     0.30   406.16   284.80    62.37

 B2-P1          BUS-0002       BUS-0052       FDR     0.03   408.21   284.90    62.69

 B2-P2          BUS-0052       BUS-0068       FDR     0.31   408.21   284.81    62.69

 B3-P1          BUS-0003       BUS-0053       FDR     0.03   406.16   284.89    62.37

 B3-P2          BUS-0053       BUS-0065       FDR     0.30   406.16   284.80    62.37

 B4-P1          BUS-0001       BUS-0050       FDR     0.03   411.24   284.92    63.15

 B4-P2          BUS-0050       BUS-0063       FDR     0.31   411.24   284.83    63.15

 B5-P1          BUS-0002       BUS-0056       FDR     0.03   415.01   289.65    63.73

 B5-P2          BUS-0056       BUS-0067       FDR     0.31   415.01   289.55    63.73

 B6-P1          BUS-0001       BUS-0051       FDR     0.03   418.20   289.74    64.22

 B6-P2          BUS-0051       BUS-0064       FDR     0.31   418.20   289.64    64.22

 BE1-P1         ESB1 Replaceme BUS-0017       FDR     0.11    36.13    25.03    37.25

 BLOWER1-P1     BUS-0002       BUS-0029       FDR     0.03    35.83    25.01     8.14

 BV-P1          ESB1 Replaceme BUS-0020       FDR     0.28    14.48    10.03    46.70

 CABLE14        BUS-0008       BUS-0003       FDR     0.12   826.48   580.44    29.31

 CABLE15        BUS 2          BUS-0016       FDR     0.01    31.18   594.85    21.50

 CABLE2         BUS 2          BUS-0015       FDR     0.01    36.44   695.23    25.13

 CBL-0015       BUS-0001       ESB1 Replaceme FDR     0.02   323.93   224.43    48.43

 CBL-0045       BUS-0069       ASB2 Ess       FDR     0.10   220.38   148.15    22.26

 ESB1-P1        BUS-0002       BUS-0028       FDR     0.02    85.99    60.01    11.62

 ESB 2-P1       ESB1 Replaceme BUS-0019       FDR     1.83   148.63   102.96    45.65

 FDR2-MBSB      BUS-0005       BUS-0001       FDR     0.17  1178.10   817.68    41.78

 FDR5-MBSB      BUS-0009       BUS-0002       FDR     0.14   965.94   675.13    34.25

 FDR8           BUS-0013       BUS 2          FDR     0.04   112.04  2138.47    20.30

 GRIT CH-P1     BUS-0002       BUS-0030       FDR     0.61    10.09     7.04    35.77

 GRIT DRG-P1    BUS-0002       BUS-0031       FDR     0.01     5.73     4.00     1.91

 HV-CBL-FDR2    BUS 2          BUS-0014       FDR     0.01    44.44   847.95    30.65

 PLC DB-P1      ESB1 Replaceme BUS-0018       FDR     0.11    36.13    25.03    37.25

 SETTLE TNK-P1  BUS-0002       BUS-0033       FDR     0.00     5.73     4.00     0.65

 SUB1-T1 1500kV BUS-0014       BUS-0005       TX2     3.57    44.45   847.94    56.45

 SUB1-T2 1500kV BUS-0015       BUS-0009       TX2     2.90    36.44   695.25    46.29

 SUB1-T3 1500kV BUS-0016       BUS-0008       TX2     2.43    31.18   594.88    39.61

 VFD-1          BUS-0066       BUS-0040       FDR     0.00   406.16   283.92    99.39

 VFD-2          BUS-0068       BUS-0036       FDR     0.00   408.21   283.92    99.89

 VFD-3          BUS-0065       BUS-0038       FDR     0.00   406.16   283.92    99.39

 VFD-4          BUS-0063       BUS-0022       FDR     0.00   411.24   283.92   100.63

 VFD-5          BUS-0067       BUS-0034       FDR     1.58   415.01   288.63   101.55

 VFD-6          BUS-0064       BUS-0024       FDR     1.59   418.20   288.70   102.33

 NOTE: FDR RATING% = % AMPS RATING BASED ON LIBRARY FLA OR BRANCH INPUT FLA

       TX2 RATING% = % KVA RATING BASED ON TRANSFORMER NOM/FL KVA
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           BALANCED VOLTAGE DROP AND LOAD FLOW BUS DATA SUMMARY 

 ***********************************************************************

   BUS NAME      BASE VOLT PU VOLT      BUS NAME      BASE VOLT PU VOLT

 *** T O T A L   S Y S T E M   L O S S E S *** 

             40. KW       98. KVAR

 ***WARNING*** STUDY CONTAINS 1 VOLTAGE CRITERIA VIOLATIONS

   VIOLATIONS DENOTED BY  ($) AT BUS AND BRANCH %VD LOCATIONS
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 FROM THE USE AND INTERPRETATION OF THIS SOFTWARE.
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 SKM POWER*TOOLS FOR WINDOWS
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           *** SOLUTION COMMENTS ***

           =========================

      SOLUTION PARAMETERS

      BRANCH VOLTAGE CRITERIA                   :  3.00 %

      BUS VOLTAGE CRITERIA                      :  5.00 %

      UTILITY IMPEDANCE                         : YES

      TRANSFORMER PHASE SHIFT                   : NO 

      LTC TRANSFORMER                           : NO 

      CALCULATION NETHOD                        : Newton Method

      SOLUTION METHOD                           : EXACT        

      ALL PU VALUES ARE EXPRESSED ON A 100 MVA BASE

      LOAD FLOW IS BASED ON CONNECTED LOADS.

      LOAD ANALYSIS INCLUDES ALL LOADS.

      <<PERCENT VOLTAGE DROPS ARE BASED ON NOMINAL DESIGN VOLTAGES>>

        SWING GENERATORS

 SOURCE NAME       VOLTAGE  ANGLE

 ================================

 UTIL-0001       1.010    0.00  

 SGEN-0001       1.000    0.00  

                          PV GENERATORS

 SOURCE NAME       VOLTAGE   kW     kVARMIN  kVARMAX  PARTICIPATION

 ==================================================================

 BUS VOLTAGE CONVERGENCY CRITERIA:   0.00001000  PU

 LARGEST BUS VOLTAGE MISMATCH BUS-0024       -0.07568686  PU

 LARGEST BUS VOLTAGE MISMATCH BUS-0024       -0.00067095  PU

 LARGEST BUS VOLTAGE MISMATCH ASB2 Ess       -0.00000006  PU
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 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (SWING GENERATORS)

 ***********************************************************************************

 SOURCE          VOLTAGE  ANGLE        KW       KVAR      VD%  (UTILITY IMPEDANCE)

 UTIL-0001       1.010    0.00     1552.19   1038.18    -1.28     0.03710  +j   0.63970 

 SGEN-0001       1.000    0.00      118.51     88.91     6.47     4.00000  +j  60.00000 
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 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS (PV GENERATOR SCHEDULE REPORT)

 ***********************************************************************************

                          ---VOLTAGE---     -KVAR LIMITS-         ---ACTUAL----

 PV SOURCE NAME           SCHED. ACTUAL     MIN       MAX         KW       KVAR
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                 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS 

 ************************************************************************************************

 VOLTAGE EFFECT ON LOADS MODELED

 VOLTAGE DROP CRITERIA: BRANCH =  3.00%   BUS =  5.00%

 ==== BUS: ASB2 Ess       DESIGN VOLTS:      415 BUS VOLTS:      388 %VD:  6.57 $

 ======================== PU BUS VOLTAGE:  0.934 ANGLE:  -4.1  DEGREES

  LOAD FROM: BUS-0069       CBL-0045       FEEDER AMPS:   220.4 VOLTAGE DROP:      0.  %VD:  0.10

  PROJECTED POWER FLOW:    118.4  KW     88.8  KVAR    148.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.1  KVAR      0.2  KVA

  BRANCH DIVERSITY LOAD:   118.4  KW     88.8  KVAR

 ==== BUS: ASB3_BUS-1     DESIGN VOLTS:      415 BUS VOLTS:      392 %VD:  5.43 $

 ======================== PU BUS VOLTAGE:  0.946 ANGLE:  -2.7  DEGREES

  LOAD FROM: BUS-0001       ASB3-1-P1      FEEDER AMPS:    26.5 VOLTAGE DROP:      0.  %VD:  0.04

  PROJECTED POWER FLOW:     14.4  KW     10.8  KVAR     18.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  BRANCH DIVERSITY LOAD:    14.4  KW     10.8  KVAR

 ==== BUS: ASB3_BUS-2     DESIGN VOLTS:      415 BUS VOLTS:      405 %VD:  2.33 

 ======================== PU BUS VOLTAGE:  0.977 ANGLE:  -1.6  DEGREES

  LOAD FROM: BUS-0003       ASB3-2-P1      FEEDER AMPS:    14.2 VOLTAGE DROP:      0.  %VD:  0.02

  PROJECTED POWER FLOW:      8.0  KW      6.0  KVAR     10.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  BRANCH DIVERSITY LOAD:     8.0  KW      6.0  KVAR

 ==== BUS: BUS-0001       DESIGN VOLTS:      415 BUS VOLTS:      393 %VD:  5.40 $

 ======================== PU BUS VOLTAGE:  0.946 ANGLE:  -2.7  DEGREES

  LOAD FROM: BUS-0002       BUSTIE 1-2     FEEDER AMPS:   565.5 VOLTAGE DROP:      0.  %VD:  0.00

  PROJECTED POWER FLOW:   -325.7  KW   -204.5  KVAR    384.6  KVA     0.85  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: ESB1 Replaceme CBL-0015       FEEDER AMPS:   330.2 VOLTAGE DROP:      0.  %VD:  0.02

  PROJECTED POWER FLOW:    179.6  KW    134.7  KVAR    224.5  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA
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                 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS 

 ************************************************************************************************

 VOLTAGE EFFECT ON LOADS MODELED

 VOLTAGE DROP CRITERIA: BRANCH =  3.00%   BUS =  5.00%

  LOAD   TO: ASB3_BUS-1     ASB3-1-P1      FEEDER AMPS:    26.5 VOLTAGE DROP:      0.  %VD:  0.04

  PROJECTED POWER FLOW:     14.4  KW     10.8  KVAR     18.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD FROM: BUS-0005       FDR2-MBSB      FEEDER AMPS:  1766.3 VOLTAGE DROP:      1.  %VD:  0.26

  PROJECTED POWER FLOW:   1011.0  KW    648.5  KVAR   1201.1  KVA     0.84  LAGGING

  LOSSES THRU FEEDER:        2.4  KW      2.3  KVAR      3.3  KVA

  LOAD   TO: BUS-0050       B4-P1          FEEDER AMPS:   419.0 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:    245.6  KW    144.5  KVAR    285.0  KVA     0.86  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.1  KVAR      0.1  KVA

  LOAD   TO: BUS-0051       B6-P1          FEEDER AMPS:   426.4 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:    245.7  KW    154.1  KVAR    290.0  KVA     0.85  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.1  KVAR      0.1  KVA

 ==== BUS: BUS-0002       DESIGN VOLTS:      415 BUS VOLTS:      393 %VD:  5.40 $

 ======================== PU BUS VOLTAGE:  0.946 ANGLE:  -2.7  DEGREES

  LOAD   TO: BUS-0001       BUSTIE 1-2     FEEDER AMPS:   565.5 VOLTAGE DROP:      0.  %VD:  0.00

  PROJECTED POWER FLOW:   -325.7  KW   -204.5  KVAR    384.6  KVA     0.85  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0028       ESB1-P1        FEEDER AMPS:    88.3 VOLTAGE DROP:      0.  %VD:  0.02

  PROJECTED POWER FLOW:     48.0  KW     36.0  KVAR     60.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0029       BLOWER1-P1     FEEDER AMPS:    36.8 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:     20.0  KW     15.0  KVAR     25.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0030       GRIT CH-P1     FEEDER AMPS:    10.4 VOLTAGE DROP:      3.  %VD:  0.63

  PROJECTED POWER FLOW:      5.7  KW      4.2  KVAR      7.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.0  KVAR      0.1  KVA
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                 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS 

 ************************************************************************************************

 VOLTAGE EFFECT ON LOADS MODELED

 VOLTAGE DROP CRITERIA: BRANCH =  3.00%   BUS =  5.00%

  LOAD   TO: BUS-0033       SETTLE TNK-P1  FEEDER AMPS:     5.9 VOLTAGE DROP:      0.  %VD:  0.00

  PROJECTED POWER FLOW:      3.2  KW      2.4  KVAR      4.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0052       B2-P1          FEEDER AMPS:   419.0 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:    245.6  KW    144.5  KVAR    285.0  KVA     0.86  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.1  KVAR      0.1  KVA

  LOAD   TO: BUS-0031       GRIT DRG-P1    FEEDER AMPS:     5.9 VOLTAGE DROP:      0.  %VD:  0.01

  PROJECTED POWER FLOW:      3.2  KW      2.4  KVAR      4.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

 ==== BUS: BUS-0003       DESIGN VOLTS:      415 BUS VOLTS:      405 %VD:  2.31 

 ======================== PU BUS VOLTAGE:  0.977 ANGLE:  -1.6  DEGREES

  LOAD   TO: ASB3_BUS-2     ASB3-2-P1      FEEDER AMPS:    14.2 VOLTAGE DROP:      0.  %VD:  0.02

  PROJECTED POWER FLOW:      8.0  KW      6.0  KVAR     10.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD FROM: BUS-0008       CABLE14        FEEDER AMPS:   825.6 VOLTAGE DROP:      0.  %VD:  0.12

  PROJECTED POWER FLOW:    499.1  KW    294.8  KVAR    579.7  KVA     0.86  LAGGING

  LOSSES THRU FEEDER:        0.5  KW      0.5  KVAR      0.7  KVA

  LOAD   TO: BUS-0054       B1-P1          FEEDER AMPS:   405.7 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:    245.6  KW    144.4  KVAR    284.9  KVA     0.86  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.1  KVAR      0.1  KVA

  LOAD   TO: BUS-0053       B3-P1          FEEDER AMPS:   405.7 VOLTAGE DROP:      0.  %VD:  0.03

  PROJECTED POWER FLOW:    245.6  KW    144.4  KVAR    284.9  KVA     0.86  LAGGING

  LOSSES THRU FEEDER:        0.1  KW      0.1  KVAR      0.1  KVA

 ==== BUS: BUS 2          DESIGN VOLTS:    11000 BUS VOLTS:    11027 %VD: -0.24 

 ======================== PU BUS VOLTAGE:  1.002 ANGLE:  -0.5  DEGREES
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                 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS 

 ************************************************************************************************

 VOLTAGE EFFECT ON LOADS MODELED

 VOLTAGE DROP CRITERIA: BRANCH =  3.00%   BUS =  5.00%

  LOAD FROM: BUS-0013       FDR8           FEEDER AMPS:    97.7 VOLTAGE DROP:      4.  %VD:  0.03

  PROJECTED POWER FLOW:   1551.7  KW   1037.8  KVAR   1866.7  KVA     0.83  LAGGING

  LOSSES THRU FEEDER:        0.5  KW      0.4  KVAR      0.6  KVA

  LOAD   TO: BUS-0015       CABLE2         FEEDER AMPS:     0.0 VOLTAGE DROP:      0.  %VD:  0.00

  PROJECTED POWER FLOW:      0.0  KW     -0.1  KVAR      0.1  KVA     0.00  LEADING

  LOSSES THRU FEEDER:        0.0  KW     -0.1  KVAR      0.1  KVA

  LOAD   TO: BUS-0016       CABLE15        FEEDER AMPS:    31.1 VOLTAGE DROP:      1.  %VD:  0.01

  PROJECTED POWER FLOW:    506.6  KW    311.7  KVAR    594.8  KVA     0.85  LAGGING

  LOSSES THRU FEEDER:        0.0  KW     -0.1  KVAR      0.1  KVA

  LOAD   TO: BUS-0014       HV-CBL-FDR2    FEEDER AMPS:    66.6 VOLTAGE DROP:      1.  %VD:  0.01

  PROJECTED POWER FLOW:   1045.1  KW    726.2  KVAR   1272.6  KVA     0.82  LAGGING

  LOSSES THRU FEEDER:        0.2  KW     -0.1  KVAR      0.2  KVA

 ==== BUS: ESB1 Replaceme DESIGN VOLTS:      415 BUS VOLTS:      393 %VD:  5.42 $

 ======================== PU BUS VOLTAGE:  0.946 ANGLE:  -2.7  DEGREES

  LOAD FROM: BUS-0001       CBL-0015       FEEDER AMPS:   330.2 VOLTAGE DROP:      0.  %VD:  0.02

  PROJECTED POWER FLOW:    179.6  KW    134.7  KVAR    224.5  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0017       BE1-P1         FEEDER AMPS:    36.8 VOLTAGE DROP:      0.  %VD:  0.12

  PROJECTED POWER FLOW:     20.0  KW     15.0  KVAR     25.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0018       PLC DB-P1      FEEDER AMPS:    36.8 VOLTAGE DROP:      0.  %VD:  0.12

  PROJECTED POWER FLOW:     20.0  KW     15.0  KVAR     25.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  LOAD   TO: BUS-0019       ESB 2-P1       FEEDER AMPS:   151.5 VOLTAGE DROP:      8.  %VD:  1.87

  PROJECTED POWER FLOW:     82.4  KW     61.8  KVAR    103.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        1.6  KW      1.2  KVAR      2.0  KVA
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                 BALANCED VOLTAGE DROP AND LOAD FLOW ANALYSIS 

 ************************************************************************************************

 VOLTAGE EFFECT ON LOADS MODELED

 VOLTAGE DROP CRITERIA: BRANCH =  3.00%   BUS =  5.00%

  LOAD   TO: BUS-0020       BV-P1          FEEDER AMPS:    14.8 VOLTAGE DROP:      1.  %VD:  0.28

  PROJECTED POWER FLOW:      8.0  KW      6.0  KVAR     10.0  KVA     0.80  LAGGING

  LOSSES THRU FEEDER:        0.0  KW      0.0  KVAR      0.0  KVA

  BRANCH DIVERSITY LOAD:    49.1  KW     36.8  KVAR
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           BALANCED VOLTAGE DROP AND LOAD FLOW BUS DATA SUMMARY 

 ***********************************************************************

   BUS NAME      BASE VOLT PU VOLT      BUS NAME      BASE VOLT PU VOLT

   ASB2 Ess           415.  0.9343      ASB3_BUS-1         415.  0.9457

   ASB3_BUS-2         415.  0.9767      BUS-0001           415.  0.9460

   BUS-0002           415.  0.9460      BUS-0003           415.  0.9769

   BUS 2            11000.  1.0024      ESB1 Replaceme     415.  0.9458
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                  BALANCED VOLTAGE DROP AND LOAD FLOW BRANCH DATA SUMMARY

 ***************************************************************************************

 BRANCH NAME    FROM NAME      TO NAME        TYPE     VD%     AMPS      KVA  RATING%

 ASB3-1-P1      BUS-0001       ASB3_BUS-1     FDR     0.04    26.48    18.01     3.48

 ASB3-2-P1      BUS-0003       ASB3_BUS-2     FDR     0.02    14.24    10.00     1.87

 B1-P1          BUS-0003       BUS-0054       FDR     0.03   405.72   284.89    62.30

 B1-P2          BUS-0054       BUS-0066       FDR     0.30   405.72   284.80    62.30

 B2-P1          BUS-0002       BUS-0052       FDR     0.03   419.04   284.95    64.35

 B2-P2          BUS-0052       BUS-0068       FDR     0.31   419.04   284.86    64.35

 B3-P1          BUS-0003       BUS-0053       FDR     0.03   405.72   284.89    62.30

 B3-P2          BUS-0053       BUS-0065       FDR     0.30   405.72   284.80    62.30

 B4-P1          BUS-0001       BUS-0050       FDR     0.03   419.04   284.95    64.35

 B4-P2          BUS-0050       BUS-0063       FDR     0.31   419.04   284.86    64.35

 B5-P2          BUS-0056       BUS-0067       FDR     0.00     0.00     0.00     0.00

 B6-P1          BUS-0001       BUS-0051       FDR     0.03   426.42   289.97    65.48

 B6-P2          BUS-0051       BUS-0064       FDR     0.32   426.42   289.88    65.48

 BE1-P1         ESB1 Replaceme BUS-0017       FDR     0.12    36.82    25.03    37.96

 BLOWER1-P1     BUS-0002       BUS-0029       FDR     0.03    36.77    25.01     8.36

 BUSTIE 1-2     BUS-0002       BUS-0001       FDR     0.00   565.52   384.56   UNKOWN

 BV-P1          ESB1 Replaceme BUS-0020       FDR     0.28    14.75    10.03    47.59

 CABLE14        BUS-0008       BUS-0003       FDR     0.12   825.60   580.43    29.28

 CABLE15        BUS 2          BUS-0016       FDR     0.01    31.14   594.82    21.48

 CABLE2         BUS 2          BUS-0015       FDR     0.00     0.01     0.12     0.00

 CBL-0015       BUS-0001       ESB1 Replaceme FDR     0.02   330.15   224.51    49.37

 CBL-0045       BUS-0069       ASB2 Ess       FDR     0.10   220.38   148.15    22.26

 ESB1-P1        BUS-0002       BUS-0028       FDR     0.02    88.25    60.01    11.93

 ESB 2-P1       ESB1 Replaceme BUS-0019       FDR     1.87   151.55   103.03    46.54

 FDR2-MBSB      BUS-0005       BUS-0001       FDR     0.26  1766.30  1204.39    62.63

 FDR8           BUS-0013       BUS 2          FDR     0.03    97.74  1867.38    17.71

 GRIT CH-P1     BUS-0002       BUS-0030       FDR     0.63    10.36     7.05    36.72

 GRIT DRG-P1    BUS-0002       BUS-0031       FDR     0.01     5.88     4.00     1.96

 HV-CBL-FDR2    BUS 2          BUS-0014       FDR     0.01    66.63  1272.63    45.95

 PLC DB-P1      ESB1 Replaceme BUS-0018       FDR     0.12    36.82    25.03    37.96

 SETTLE TNK-P1  BUS-0002       BUS-0033       FDR     0.00     5.88     4.00     0.67

 SUB1-T1 1500kV BUS-0014       BUS-0005       TX2     5.37    66.64  1272.53    84.64

 SUB1-T2 1500kV BUS-0015       BUS-0009       TX2     0.00     0.00     0.00     0.00

 SUB1-T3 1500kV BUS-0016       BUS-0008       TX2     2.43    31.15   594.84    39.56

 VFD-1          BUS-0066       BUS-0040       FDR     0.00   405.72   283.92    99.28

 VFD-2          BUS-0068       BUS-0036       FDR     0.00   419.04   283.92   102.54

 VFD-3          BUS-0065       BUS-0038       FDR     0.00   405.72   283.92    99.28

 VFD-4          BUS-0063       BUS-0022       FDR     0.00   419.04   283.92   102.54

 VFD-5          BUS-0067       BUS-0034       FDR     0.00     0.00     0.00     0.00

 VFD-6          BUS-0064       BUS-0024       FDR     1.62   426.42   288.89   104.34

 NOTE: FDR RATING% = % AMPS RATING BASED ON LIBRARY FLA OR BRANCH INPUT FLA

       TX2 RATING% = % KVA RATING BASED ON TRANSFORMER NOM/FL KVA
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           BALANCED VOLTAGE DROP AND LOAD FLOW BUS DATA SUMMARY 

 ***********************************************************************

   BUS NAME      BASE VOLT PU VOLT      BUS NAME      BASE VOLT PU VOLT

 *** T O T A L   S Y S T E M   L O S S E S *** 

             48. KW      109. KVAR

 ***WARNING*** STUDY CONTAINS 5 VOLTAGE CRITERIA VIOLATIONS

   VIOLATIONS DENOTED BY  ($) AT BUS AND BRANCH %VD LOCATIONS
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Appendix B – Fault Level Analysis 

[B01] SC01 – One Blower per Transformer – PTW One Line Diagram 
[B02] SC02 –Two Blowers on Transformer 2, One on Transformer 1 – PTW One Line Diagram 
[B03] SC03 – Two Blowers on Transformer 3, One on Transformer 1 – PTW One Line Diagram 
[B04] SC04 – Two Blowers on Transformer 1, One on Transformer 3 – PTW One Line Diagram 
[B05] SC05 – Two Blowers on Transformer 2, Two on Transformer 3 – PTW One Line Diagram 
[B06] SC06 – Three Blowers on Transformer 3, One on Transformer 1 – PTW One Line Diagram 
[B07] SC07 – Three Blowers on Transformer 3, One on Transformer 1, ATS on Gen – PTW One Line Diagram 
 
Composite Arc Flash Scenario Assessments:  
[B08] Arc Flash Assessment – BUS-0001 
[B09] Arc Flash Assessment – BUS-0002 
[B10] Arc Flash Assessment – BUS-0003 
[B11] Arc Flash Assessment – ESB1 
 
[B12] Short Circuit Analysis Summary 
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QUU - Gibson Island WWTP

Blower Replacement Project

Fault Current Analysis - Scenario 1

One Blower per transformer

Bustie 1-2 and Bustie 2-3 Open

10Q11 Incom er 110Q11 Incom er 1
AF_ArcingFault 11. 220 kA
AF_BoltedFault 23.896 kA

10Q12 Incomer 210Q12 Incomer 2
AF_ArcingFault 2.139 kA
AF_BoltedFault 4.632 kA

10Q13 Incomer 310Q13 Incomer 3
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

O
p

en

BUS-0001BUS-0001
Un  = 415.0 V
I"k3  = 25.394 kA

BUS-0002BUS-0002
Un  = 415.0 V
I"k3  = 27.381 kA

BUS-0003BUS-0003
Un  = 415.0 V
I"k3  = 27.381 kA

10Q1610Q16
AF_ArcingFault 11. 808 kA
AF_BoltedFault 23.609 kA

11Q1611Q16
AF_ArcingFault 0.000 kA
AF_BoltedFault 2.227 kA

ESB1 ReplacementESB1 Replacement
Un  = 415.0 V
I"k3  = 25.083 kA

BUSTIE 1-2BUSTIE 1-2
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

BUSTIE 2-3BUSTIE 2-3
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

O
p

en

SUB1-T1 1500kVASUB1-T1 1500kVA
Z% 7.6130 %
FullLoad kVA 1500.0 kVA

FDR2-MBSBFDR2-MBSB
IEC909 Ikpp 3P 2.236 kA
I"k3  = 23.770 kA
IEC909 Ib Sym 3P 1. 555 kA
IEC909 Ib Sym 3P To Bus 23.770 kA

ESB1 FeederESB1 Feeder
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

SUB1-T2 1500kVASUB1-T2 1500kVA
Z% 7.6130 %
FullLoad kVA 1500.0 kVA

SUB1-T3 1500kVASUB1-T3 1500kVA
Z% 7.6130 %
FullLoad kVA 1500.0 kVA

FDR5-MBSBFDR5-MBSB
IEC909 Ikpp 3P 4.431 kA
I"k3  = 23.758 kA
IEC909 Ib Sym 3P 3. 134 kA
IEC909 Ib Sym 3P To Bus 23.758 kA

CABLE14CABLE14
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

BUS 2BUS 2
Un  = 11000.0  V
I"k3  = 8.316 kA

FDR2FDR2
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

HV-CBL-FDR2HV-CBL-FDR2
IEC909 Ikpp 3P 0.078 kA
I"k3  = 8.200 kA
IEC909 Ib Sym 3P 0. 055 kA
IEC909 Ib Sym 3P To Bus 8.200 kA

FDR5FDR5
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

CABLE2CABLE2
IEC909 Ikpp 3P 0.144 kA
I"k3  = 8.135 kA
IEC909 Ib Sym 3P 0. 110 kA
IEC909 Ib Sym 3P To Bus 8.135 kA

FDR7FDR7
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

CABLE15CABLE15
IEC909 Ikpp 3P 0.000 kA
I"k3  = 8.277 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 8.277 kA

8-GBC SVB28-GBC SVB2
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

UTIL-0001UTIL-0001
IEC909 Ib Sym 3P 8. 23 kA
X/R 3P 17.243
IEC909 Ib Sym SLG 1.68 kA
X/R SLG 5.893

FDR8FDR8
IEC909 Ikpp 3P 0.222 kA
I"k3  = 8.089 kA
IEC909 Ib Sym 3P 0. 167 kA
IEC909 Ib Sym 3P To Bus 8.089 kA

12Q1112Q11
AF_ArcingFault 0.000 kA
AF_BoltedFault 49.716 kA

11Q1111Q11
AF_ArcingFault 11. 220 kA
AF_BoltedFault 23.896 kA

13Q1113Q11
AF_ArcingFault 11. 220 kA
AF_BoltedFault 23.896 kA

CBL-0015CBL-0015
IEC909 Ikpp 3P 0.000 kA
I"k3  = 25.629 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 24.975 kA

20Q1620Q16
AF_ArcingFault 12.916 kA
AF_BoltedFault 25.824 kA

20Q16EL20Q16EL
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

12Q1612Q16
AF_ArcingFault 12.916 kA
AF_BoltedFault 25.824 kA

12Q16EL12Q16EL
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

BE1-P1BE1-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 15.484 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 15.292 kA

BD1-DB

13Q1613Q16
AF_ArcingFault 12.916 kA
AF_BoltedFault 25.824 kA

13Q16EL13Q16EL
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

PLC DB-P1PLC DB-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 15.484 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 15.292 kA

PLC DB

14Q1614Q16
AF_ArcingFault 12.916 kA
AF_BoltedFault 25.824 kA

ESB2

ESB 2-P1ESB 2-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 6.349 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 6.320 kA

15Q1615Q16
AF_ArcingFault 12.916 kA
AF_BoltedFault 25.824 kA

BV-P1BV-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 3.987 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 3.980 kA

FCV30305

Open
16Q1616Q16
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

CBL-0020CBL-0020
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

LOAD-0006

VFD

VFD-4

BL004BL004
Rated 235.000 kW

B4-P2B4-P2
IEC909 Ikpp 3P 2.245 kA
I"k3  = 20.265 kA
IEC909 Ib Sym 3P 1. 560 kA
IEC909 Ib Sym 3P To Bus 20.265 kA

VFD

VFD-6

BL006BL006
Rated 235.000 kW

B6-P2B6-P2
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

ASB3-1-P1ASB3-1-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 20.082 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 19.702 kA

19Q1219Q12
AF_ArcingFault 0.000 kA
AF_BoltedFault 30.638 kA

CBL-0024CBL-0024
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

LOAD-0008

18Q1218Q12
AF_ArcingFault 3.092 kA
AF_BoltedFault 4.632 kA

ESB1-P1ESB1-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 26.498 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 25.331 kA

ESB1 Temp

13Q1213Q12
AF_ArcingFault 13.102 kA
AF_BoltedFault 28.374 kA

13Q12EL13Q12EL
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

BLOWER1-P1BLOWER1-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 23.739 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 22.825 kA

B1 L&P DB

14Q1214Q12
AF_ArcingFault 13.102 kA
AF_BoltedFault 28.374 kA

GRIT CH-P1GRIT CH-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 1.307 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 1.306 kA

FCV30301

15Q1215Q12
AF_ArcingFault 13.102 kA
AF_BoltedFault 28.374 kA

GRIT DRG-P1GRIT DRG-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 20.685 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 20.023 kA

GRIT DREDGER

Open
17Q1217Q12
AF_ArcingFault 0.000 kA
AF_BoltedFault 30.638 kA

OD-P1OD-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

OXIDATION DITCH

16Q1216Q12
AF_ArcingFault 3.092 kA
AF_BoltedFault 4.632 kA

SETTLE TNK-P1SETTLE TNK-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 25.055 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 24.024 kA

FST

12Q1212Q12
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

VFD

VFD-5

BL005BL005
Rated 235.000 kW

B5-P2B5-P2
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

11Q1211Q12
AF_ArcingFault 1.069 kA
AF_BoltedFault 2.316 kA

VFD

VFD-2

BL002BL002
Rated 235.000 kW

B2-P2B2-P2
IEC909 Ikpp 3P 2.230 kA
I"k3  = 21.828 kA
IEC909 Ib Sym 3P 1. 551 kA
IEC909 Ib Sym 3P To Bus 21.372 kA

12Q1312Q13
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

VFD

VFD-3

BL003BL003
Rated 235.000 kW

B3-P2B3-P2
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

11Q1311Q13
AF_ArcingFault 1.069 kA
AF_BoltedFault 2.316 kA

VFD

VFD-1

BL001BL001
Rated 235.000 kW

B1-P2B1-P2
IEC909 Ikpp 3P 2.230 kA
I"k3  = 21.828 kA
IEC909 Ib Sym 3P 1. 551 kA
IEC909 Ib Sym 3P To Bus 21.372 kA

12Q1412Q14
AF_ArcingFault 3.092 kA
AF_BoltedFault 4.632 kA

ASB3-2-P1ASB3-2-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 21.366 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 20.646 kA

ASB3_BUS-1ASB3_BUS-1
Un  = 415.0 V
I"k3  = 19.652 kA

CB11CB11
AF_ArcingFault 9.673 kA
AF_BoltedFault 18.500 kA

CB12CB12
AF_ArcingFault 2.533 kA
AF_BoltedFault 3.524 kA

ASB3_BUS-2ASB3_BUS-2
Un  = 415.0 V
I"k3  = 20.828 kA

O
p

en

BUSTIE 1/4BUSTIE 1/4
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

ASB3-1 18kVA ASB3-2 10kVA

ASB2 EssASB2 Ess
Un  = 415.0 V
I"k3  = 2.176 kA

ESB1 FDR CBESB1 FDR CB
AF_ArcingFault 0.000 kA
AF_BoltedFault 2.319 kA

10Q11 Incom er 1 EF10Q11 Incom er 1 EF
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

10Q12 Incomer 2 EF10Q12 Incomer 2 EF
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

10Q12 Incomer 2 EF010Q12 Incomer 2 EF0
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

HFILTER4

B4-P1B4-P1
IEC909 Ikpp 3P 2.242 kA
I"k3  = 23.410 kA
IEC909 Ib Sym 3P 1. 558 kA
IEC909 Ib Sym 3P To Bus 23.410 kA

HFILTER2

B2-P1B2-P1
IEC909 Ikpp 3P 2.227 kA
I"k3  = 25.492 kA
IEC909 Ib Sym 3P 1. 549 kA
IEC909 Ib Sym 3P To Bus 24.853 kA

HFILTER3

B3-P1B3-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

HFILTER1

B1-P1B1-P1
IEC909 Ikpp 3P 2.227 kA
I"k3  = 25.492 kA
IEC909 Ib Sym 3P 1. 549 kA
IEC909 Ib Sym 3P To Bus 24.852 kA

HFILTER5

B5-P1B5-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

HFILTER6

B6-P1B6-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

PD-B4PD-B4
AF_ArcingFault 0.000 kA
AF_BoltedFault 2.290 kA

PD-B6PD-B6
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

PD-B1PD-B1
AF_ArcingFault 0.000 kA
AF_BoltedFault 2.290 kA

PD-B3PD-B3
AF_ArcingFault 0.000 kA
AF_BoltedFault 2.290 kA

PD-B2PD-B2
AF_ArcingFault 0.000 kA
AF_BoltedFault 2.300 kA

PD-B5PD-B5
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

ESB1-DB

PD-0055PD-0055
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

CBL-0045CBL-0045
IEC909 Ikpp 3P 0.000 kA
I"k3  = 2.179 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 1.941 kA

SGEN-0001

ASB2 Load

2-MCGG (O/C)2-MCGG (O/C)
AF_ArcingFault 8.057 kA
AF_BoltedFault 8.276 kA

2-MCGG (EF)2-MCGG (EF)
AF_ArcingFault 8.057 kA
AF_BoltedFault 8.276 kA

2-CDG11 ( N)2-CDG11 ( N)
AF_ArcingFault 8.057 kA
AF_BoltedFault 8.276 kA

5-MCGG (O/C)5-MCGG (O/C)
AF_ArcingFault 7.990 kA
AF_BoltedFault 8.208 kA

5-MCGG (EF)5-MCGG (EF)
AF_ArcingFault 7.990 kA
AF_BoltedFault 8.208 kA

5-CDG11 ( N)5-CDG11 ( N)
AF_ArcingFault 7.990 kA
AF_BoltedFault 8.208 kA

7-MCGG (O/C)7-MCGG (O/C)
AF_ArcingFault 8.136 kA
AF_BoltedFault 8.357 kA

7-MCGG (EF)7-MCGG (EF)
AF_ArcingFault 8.136 kA
AF_BoltedFault 8.357 kA

7-CDG11 ( N)7-CDG11 ( N)
AF_ArcingFault 8.136 kA
AF_BoltedFault 8.357 kA
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QUU - Gibson Island WWTP

Blower Replacement Project

Fault Current Analysis - Scenario 2

Two Blowers on Transformer 2, One on Transformer 1

Bustie 1-2 and Incomer 3 Open

10Q11 Incom er 110Q11 Incom er 1
AF_ArcingFault 11. 222 kA
AF_BoltedFault 23.900 kA

10Q12 Incomer 210Q12 Incomer 2
AF_ArcingFault 11. 222 kA
AF_BoltedFault 23.900 kA

10Q13 Incomer 310Q13 Incomer 3
AF_ArcingFault 11. 222 kA
AF_BoltedFault 23.900 kA

BUS-0001BUS-0001
Un  = 415.0 V
I"k3  = 25.394 kA
AF_BoltedFault 26.143 kA

BUS-0002BUS-0002
Un  = 415.0 V
I"k3  = 27.381 kA
AF_BoltedFault 26.143 kA

BUS-0003BUS-0003
Un  = 415.0 V
I"k3  = 27.381 kA
AF_BoltedFault 26.143 kA

10Q1610Q16
AF_ArcingFault 11. 810 kA
AF_BoltedFault 23.612 kA

11Q1611Q16
AF_ArcingFault 0.000 kA
AF_BoltedFault 2.227 kA

ESB1 ReplacementESB1 Replacement
Un  = 415.0 V
I"k3  = 25.083 kA
AF_BoltedFault 25.828 kA

BUSTIE 1-2BUSTIE 1-2
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

BUSTIE 2-3BUSTIE 2-3
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

O
p

en

SUB1-T1 1500kVASUB1-T1 1500kVA
Z% 7.6130 %
FullLoad kVA 1500.0 kVA

FDR2-MBSBFDR2-MBSB
IEC909 Ikpp 3P 2.236 kA
I"k3  = 23.770 kA
IEC909 Ib Sym 3P 1. 555 kA
IEC909 Ib Sym 3P To Bus 23.770 kA

ESB1 FeederESB1 Feeder
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

SUB1-T2 1500kVASUB1-T2 1500kVA
Z% 7.6130 %
FullLoad kVA 1500.0 kVA

SUB1-T3 1500kVASUB1-T3 1500kVA
Z% 7.6130 %
FullLoad kVA 1500.0 kVA

FDR5-MBSBFDR5-MBSB
IEC909 Ikpp 3P 4.431 kA
I"k3  = 23.758 kA
IEC909 Ib Sym 3P 3. 134 kA
IEC909 Ib Sym 3P To Bus 23.758 kA

CABLE14CABLE14
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

BUS 2BUS 2
Un  = 11000.0  V
I"k3  = 8.316 kA
AF_BoltedFault 8.369 kA

FDR2FDR2
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

HV-CBL-FDR2HV-CBL-FDR2
IEC909 Ikpp 3P 0.078 kA
I"k3  = 8.200 kA
IEC909 Ib Sym 3P 0. 055 kA
IEC909 Ib Sym 3P To Bus 8.200 kA

FDR5FDR5
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

CABLE2CABLE2
IEC909 Ikpp 3P 0.144 kA
I"k3  = 8.135 kA
IEC909 Ib Sym 3P 0. 110 kA
IEC909 Ib Sym 3P To Bus 8.135 kA

FDR7FDR7
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

CABLE15CABLE15
IEC909 Ikpp 3P 0.000 kA
I"k3  = 8.277 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 8.277 kA

8-GBC SVB28-GBC SVB2
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

UTIL-0001UTIL-0001
IEC909 Ib Sym 3P 8. 23 kA
X/R 3P 17.243
IEC909 Ib Sym SLG 1.68 kA
X/R SLG 5.893

FDR8FDR8
IEC909 Ikpp 3P 0.222 kA
I"k3  = 8.089 kA
IEC909 Ib Sym 3P 0. 167 kA
IEC909 Ib Sym 3P To Bus 8.089 kA

12Q1112Q11
AF_ArcingFault 0.000 kA
AF_BoltedFault 49.716 kA

11Q1111Q11
AF_ArcingFault 11. 222 kA
AF_BoltedFault 23.900 kA

13Q1113Q11
AF_ArcingFault 11. 222 kA
AF_BoltedFault 23.900 kA

CBL-0015CBL-0015
IEC909 Ikpp 3P 0.000 kA
I"k3  = 25.629 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 24.975 kA

20Q1620Q16
AF_ArcingFault 12.918 kA
AF_BoltedFault 25.828 kA

20Q16EL20Q16EL
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

12Q1612Q16
AF_ArcingFault 12.918 kA
AF_BoltedFault 25.828 kA

12Q16EL12Q16EL
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

BE1-P1BE1-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 15.484 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 15.292 kA

BD1-DB

13Q1613Q16
AF_ArcingFault 12.918 kA
AF_BoltedFault 25.828 kA

13Q16EL13Q16EL
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

PLC DB-P1PLC DB-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 15.484 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 15.292 kA

PLC DB

14Q1614Q16
AF_ArcingFault 12.918 kA
AF_BoltedFault 25.828 kA

ESB2

ESB 2-P1ESB 2-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 6.349 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 6.320 kA

15Q1615Q16
AF_ArcingFault 12.918 kA
AF_BoltedFault 25.828 kA

BV-P1BV-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 3.987 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 3.980 kA

FCV30305

Open
16Q1616Q16
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

CBL-0020CBL-0020
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

LOAD-0006

VFD

VFD-4

BL004BL004
Rated 235.000 kW

B4-P2B4-P2
IEC909 Ikpp 3P 2.245 kA
I"k3  = 20.265 kA
IEC909 Ib Sym 3P 1. 560 kA
IEC909 Ib Sym 3P To Bus 20.265 kA

VFD

VFD-6

BL006BL006
Rated 235.000 kW

B6-P2B6-P2
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

ASB3-1-P1ASB3-1-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 20.082 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 19.702 kA

19Q1219Q12
AF_ArcingFault 0.000 kA
AF_BoltedFault 30.638 kA

CBL-0024CBL-0024
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

LOAD-0008

18Q1218Q12
AF_ArcingFault 11. 222 kA
AF_BoltedFault 23.900 kA

ESB1-P1ESB1-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 26.498 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 25.331 kA

ESB1 Temp

13Q1213Q12
AF_ArcingFault 12.275 kA
AF_BoltedFault 26.143 kA

13Q12EL13Q12EL
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

BLOWER1-P1BLOWER1-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 23.739 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 22.825 kA

B1 L&P DB

14Q1214Q12
AF_ArcingFault 12.275 kA
AF_BoltedFault 26.143 kA

GRIT CH-P1GRIT CH-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 1.307 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 1.306 kA

FCV30301

15Q1215Q12
AF_ArcingFault 12.275 kA
AF_BoltedFault 26.143 kA

GRIT DRG-P1GRIT DRG-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 20.685 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 20.023 kA

GRIT DREDGER

Open
17Q1217Q12
AF_ArcingFault 0.000 kA
AF_BoltedFault 30.638 kA

OD-P1OD-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

OXIDATION DITCH

16Q1216Q12
AF_ArcingFault 11. 222 kA
AF_BoltedFault 23.900 kA

SETTLE TNK-P1SETTLE TNK-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 25.055 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 24.024 kA

FST

12Q1212Q12
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

VFD

VFD-5

BL005BL005
Rated 235.000 kW

B5-P2B5-P2
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

11Q1211Q12
AF_ArcingFault 11. 222 kA
AF_BoltedFault 23.900 kA

VFD

VFD-2

BL002BL002
Rated 235.000 kW

B2-P2B2-P2
IEC909 Ikpp 3P 2.230 kA
I"k3  = 21.828 kA
IEC909 Ib Sym 3P 1. 551 kA
IEC909 Ib Sym 3P To Bus 21.372 kA

12Q1312Q13
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

VFD

VFD-3

BL003BL003
Rated 235.000 kW

B3-P2B3-P2
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

11Q1311Q13
AF_ArcingFault 11. 222 kA
AF_BoltedFault 23.900 kA

VFD

VFD-1

BL001BL001
Rated 235.000 kW

B1-P2B1-P2
IEC909 Ikpp 3P 2.230 kA
I"k3  = 21.828 kA
IEC909 Ib Sym 3P 1. 551 kA
IEC909 Ib Sym 3P To Bus 21.372 kA

12Q1412Q14
AF_ArcingFault 11. 222 kA
AF_BoltedFault 23.900 kA

ASB3-2-P1ASB3-2-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 21.366 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 20.646 kA

ASB3_BUS-1ASB3_BUS-1
Un  = 415.0 V
I"k3  = 19.652 kA
AF_BoltedFault 20.238 kA

CB11CB11
AF_ArcingFault 9.674 kA
AF_BoltedFault 18.502 kA

CB12CB12
AF_ArcingFault 9.674 kA
AF_BoltedFault 18.502 kA

ASB3_BUS-2ASB3_BUS-2
Un  = 415.0 V
I"k3  = 20.828 kA
AF_BoltedFault 20.238 kA

O
p

en

BUSTIE 1/4BUSTIE 1/4
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

ASB3-1 18kVA ASB3-2 10kVA

ASB2 EssASB2 Ess
Un  = 415.0 V
I"k3  = 2.176 kA
AF_BoltedFault 2.319 kA

ESB1 FDR CBESB1 FDR CB
AF_ArcingFault 0.000 kA
AF_BoltedFault 2.319 kA

10Q11 Incom er 1 EF10Q11 Incom er 1 EF
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

10Q12 Incomer 2 EF10Q12 Incomer 2 EF
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

10Q12 Incomer 2 EF010Q12 Incomer 2 EF0
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

HFILTER4

B4-P1B4-P1
IEC909 Ikpp 3P 2.242 kA
I"k3  = 23.410 kA
IEC909 Ib Sym 3P 1. 558 kA
IEC909 Ib Sym 3P To Bus 23.410 kA

HFILTER2

B2-P1B2-P1
IEC909 Ikpp 3P 2.227 kA
I"k3  = 25.492 kA
IEC909 Ib Sym 3P 1. 549 kA
IEC909 Ib Sym 3P To Bus 24.853 kA

HFILTER3

B3-P1B3-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

HFILTER1

B1-P1B1-P1
IEC909 Ikpp 3P 2.227 kA
I"k3  = 25.492 kA
IEC909 Ib Sym 3P 1. 549 kA
IEC909 Ib Sym 3P To Bus 24.852 kA

HFILTER5

B5-P1B5-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

HFILTER6

B6-P1B6-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

PD-B4PD-B4
AF_ArcingFault 0.000 kA
AF_BoltedFault 2.290 kA

PD-B6PD-B6
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

PD-B1PD-B1
AF_ArcingFault 0.000 kA
AF_BoltedFault 2.290 kA

PD-B3PD-B3
AF_ArcingFault 0.000 kA
AF_BoltedFault 2.290 kA

PD-B2PD-B2
AF_ArcingFault 0.000 kA
AF_BoltedFault 2.300 kA

PD-B5PD-B5
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

ESB1-DB

PD-0055PD-0055
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

CBL-0045CBL-0045
IEC909 Ikpp 3P 0.000 kA
I"k3  = 2.179 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 1.941 kA

SGEN-0001

ASB2 Load

2-MCGG (O/C)2-MCGG (O/C)
AF_ArcingFault 8.069 kA
AF_BoltedFault 8.288 kA

2-MCGG (EF)2-MCGG (EF)
AF_ArcingFault 8.069 kA
AF_BoltedFault 8.288 kA

2-CDG11 ( N)2-CDG11 ( N)
AF_ArcingFault 8.069 kA
AF_BoltedFault 8.288 kA

5-MCGG (O/C)5-MCGG (O/C)
AF_ArcingFault 8.069 kA
AF_BoltedFault 8.288 kA

5-MCGG (EF)5-MCGG (EF)
AF_ArcingFault 8.069 kA
AF_BoltedFault 8.288 kA

5-CDG11 ( N)5-CDG11 ( N)
AF_ArcingFault 8.069 kA
AF_BoltedFault 8.288 kA

7-MCGG (O/C)7-MCGG (O/C)
AF_ArcingFault 8.069 kA
AF_BoltedFault 8.288 kA

7-MCGG (EF)7-MCGG (EF)
AF_ArcingFault 8.069 kA
AF_BoltedFault 8.288 kA

7-CDG11 ( N)7-CDG11 ( N)
AF_ArcingFault 8.069 kA
AF_BoltedFault 8.288 kA
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QUU - Gibson Island WWTP

Blower Replacement Project

Fault Current Analysis - Scenario 3

Two Blowers on Transformer 3, One on Transformer 1

Bustie 1-2 and Bustie 2-3 Open

10Q11 Incom er 110Q11 Incom er 1
AF_ArcingFault 11. 229 kA
AF_BoltedFault 23.920 kA

10Q12 Incomer 210Q12 Incomer 2
AF_ArcingFault 11. 229 kA
AF_BoltedFault 23.920 kA

10Q13 Incomer 310Q13 Incomer 3
AF_ArcingFault 2.138 kA
AF_BoltedFault 4.632 kA

O
p

en

BUS-0001BUS-0001
Un  = 415.0 V
I"k3  = 25.394 kA
AF_BoltedFault 26.163 kA

BUS-0002BUS-0002
Un  = 415.0 V
I"k3  = 27.381 kA
AF_BoltedFault 26.163 kA

BUS-0003BUS-0003
Un  = 415.0 V
I"k3  = 27.381 kA
AF_BoltedFault 28.397 kA

10Q1610Q16
AF_ArcingFault 11. 818 kA
AF_BoltedFault 23.632 kA

11Q1611Q16
AF_ArcingFault 0.000 kA
AF_BoltedFault 2.227 kA

ESB1 ReplacementESB1 Replacement
Un  = 415.0 V
I"k3  = 25.083 kA
AF_BoltedFault 25.847 kA

BUSTIE 1-2BUSTIE 1-2
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

BUSTIE 2-3BUSTIE 2-3
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

O
p

en

SUB1-T1 1500kVASUB1-T1 1500kVA
Z% 7.6130 %
FullLoad kVA 1500.0 kVA

FDR2-MBSBFDR2-MBSB
IEC909 Ikpp 3P 2.236 kA
I"k3  = 23.770 kA
IEC909 Ib Sym 3P 1. 555 kA
IEC909 Ib Sym 3P To Bus 23.770 kA

ESB1 FeederESB1 Feeder
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

SUB1-T2 1500kVASUB1-T2 1500kVA
Z% 7.6130 %
FullLoad kVA 1500.0 kVA

SUB1-T3 1500kVASUB1-T3 1500kVA
Z% 7.6130 %
FullLoad kVA 1500.0 kVA

FDR5-MBSBFDR5-MBSB
IEC909 Ikpp 3P 4.431 kA
I"k3  = 23.758 kA
IEC909 Ib Sym 3P 3. 134 kA
IEC909 Ib Sym 3P To Bus 23.758 kA

CABLE14CABLE14
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

BUS 2BUS 2
Un  = 11000.0  V
I"k3  = 8.316 kA
AF_BoltedFault 8.437 kA

FDR2FDR2
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

HV-CBL-FDR2HV-CBL-FDR2
IEC909 Ikpp 3P 0.078 kA
I"k3  = 8.200 kA
IEC909 Ib Sym 3P 0. 055 kA
IEC909 Ib Sym 3P To Bus 8.200 kA

FDR5FDR5
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

CABLE2CABLE2
IEC909 Ikpp 3P 0.144 kA
I"k3  = 8.135 kA
IEC909 Ib Sym 3P 0. 110 kA
IEC909 Ib Sym 3P To Bus 8.135 kA

FDR7FDR7
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

CABLE15CABLE15
IEC909 Ikpp 3P 0.000 kA
I"k3  = 8.277 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 8.277 kA

8-GBC SVB28-GBC SVB2
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

UTIL-0001UTIL-0001
IEC909 Ib Sym 3P 8. 23 kA
X/R 3P 17.243
IEC909 Ib Sym SLG 1.68 kA
X/R SLG 5.893

FDR8FDR8
IEC909 Ikpp 3P 0.222 kA
I"k3  = 8.089 kA
IEC909 Ib Sym 3P 0. 167 kA
IEC909 Ib Sym 3P To Bus 8.089 kA

12Q1112Q11
AF_ArcingFault 0.000 kA
AF_BoltedFault 49.716 kA

11Q1111Q11
AF_ArcingFault 11. 229 kA
AF_BoltedFault 23.920 kA

13Q1113Q11
AF_ArcingFault 11. 229 kA
AF_BoltedFault 23.920 kA

CBL-0015CBL-0015
IEC909 Ikpp 3P 0.000 kA
I"k3  = 25.629 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 24.975 kA

20Q1620Q16
AF_ArcingFault 12.926 kA
AF_BoltedFault 25.847 kA

20Q16EL20Q16EL
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

12Q1612Q16
AF_ArcingFault 12.926 kA
AF_BoltedFault 25.847 kA

12Q16EL12Q16EL
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

BE1-P1BE1-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 15.484 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 15.292 kA

BD1-DB

13Q1613Q16
AF_ArcingFault 12.926 kA
AF_BoltedFault 25.847 kA

13Q16EL13Q16EL
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

PLC DB-P1PLC DB-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 15.484 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 15.292 kA

PLC DB

14Q1614Q16
AF_ArcingFault 12.926 kA
AF_BoltedFault 25.847 kA

ESB2

ESB 2-P1ESB 2-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 6.349 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 6.320 kA

15Q1615Q16
AF_ArcingFault 12.926 kA
AF_BoltedFault 25.847 kA

BV-P1BV-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 3.987 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 3.980 kA

FCV30305

Open
16Q1616Q16
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

CBL-0020CBL-0020
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

LOAD-0006

VFD

VFD-4

BL004BL004
Rated 235.000 kW

B4-P2B4-P2
IEC909 Ikpp 3P 2.245 kA
I"k3  = 20.265 kA
IEC909 Ib Sym 3P 1. 560 kA
IEC909 Ib Sym 3P To Bus 20.265 kA

VFD

VFD-6

BL006BL006
Rated 235.000 kW

B6-P2B6-P2
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

ASB3-1-P1ASB3-1-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 20.082 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 19.702 kA

19Q1219Q12
AF_ArcingFault 0.000 kA
AF_BoltedFault 30.638 kA

CBL-0024CBL-0024
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

LOAD-0008

18Q1218Q12
AF_ArcingFault 11. 229 kA
AF_BoltedFault 23.920 kA

ESB1-P1ESB1-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 26.498 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 25.331 kA

ESB1 Temp

13Q1213Q12
AF_ArcingFault 12.282 kA
AF_BoltedFault 26.163 kA

13Q12EL13Q12EL
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

BLOWER1-P1BLOWER1-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 23.739 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 22.825 kA

B1 L&P DB

14Q1214Q12
AF_ArcingFault 12.282 kA
AF_BoltedFault 26.163 kA

GRIT CH-P1GRIT CH-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 1.307 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 1.306 kA

FCV30301

15Q1215Q12
AF_ArcingFault 12.282 kA
AF_BoltedFault 26.163 kA

GRIT DRG-P1GRIT DRG-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 20.685 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 20.023 kA

GRIT DREDGER

Open
17Q1217Q12
AF_ArcingFault 0.000 kA
AF_BoltedFault 30.638 kA

OD-P1OD-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

OXIDATION DITCH

16Q1216Q12
AF_ArcingFault 11. 229 kA
AF_BoltedFault 23.920 kA

SETTLE TNK-P1SETTLE TNK-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 25.055 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 24.024 kA

FST

12Q1212Q12
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

VFD

VFD-5

BL005BL005
Rated 235.000 kW

B5-P2B5-P2
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

11Q1211Q12
AF_ArcingFault 11. 229 kA
AF_BoltedFault 23.920 kA

VFD

VFD-2

BL002BL002
Rated 235.000 kW

B2-P2B2-P2
IEC909 Ikpp 3P 2.230 kA
I"k3  = 21.828 kA
IEC909 Ib Sym 3P 1. 551 kA
IEC909 Ib Sym 3P To Bus 21.372 kA

12Q1312Q13
AF_ArcingFault 1.069 kA
AF_BoltedFault 2.316 kA

VFD

VFD-3

BL003BL003
Rated 235.000 kW

B3-P2B3-P2
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

11Q1311Q13
AF_ArcingFault 1.069 kA
AF_BoltedFault 2.316 kA

VFD

VFD-1

BL001BL001
Rated 235.000 kW

B1-P2B1-P2
IEC909 Ikpp 3P 2.230 kA
I"k3  = 21.828 kA
IEC909 Ib Sym 3P 1. 551 kA
IEC909 Ib Sym 3P To Bus 21.372 kA

12Q1412Q14
AF_ArcingFault 3.092 kA
AF_BoltedFault 4.632 kA

ASB3-2-P1ASB3-2-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 21.366 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 20.646 kA

ASB3_BUS-1ASB3_BUS-1
Un  = 415.0 V
I"k3  = 19.652 kA
AF_BoltedFault 20.249 kA

CB11CB11
AF_ArcingFault 9.679 kA
AF_BoltedFault 18.513 kA

CB12CB12
AF_ArcingFault 2.533 kA
AF_BoltedFault 3.523 kA

ASB3_BUS-2ASB3_BUS-2
Un  = 415.0 V
I"k3  = 20.828 kA
AF_BoltedFault 21.600 kA

O
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en

BUSTIE 1/4BUSTIE 1/4
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

ASB3-1 18kVA ASB3-2 10kVA

ASB2 EssASB2 Ess
Un  = 415.0 V
I"k3  = 2.176 kA
AF_BoltedFault 2.319 kA

ESB1 FDR CBESB1 FDR CB
AF_ArcingFault 0.000 kA
AF_BoltedFault 2.319 kA

10Q11 Incom er 1 EF10Q11 Incom er 1 EF
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

10Q12 Incomer 2 EF10Q12 Incomer 2 EF
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

10Q12 Incomer 2 EF010Q12 Incomer 2 EF0
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

HFILTER4

B4-P1B4-P1
IEC909 Ikpp 3P 2.242 kA
I"k3  = 23.410 kA
IEC909 Ib Sym 3P 1. 558 kA
IEC909 Ib Sym 3P To Bus 23.410 kA

HFILTER2

B2-P1B2-P1
IEC909 Ikpp 3P 2.227 kA
I"k3  = 25.492 kA
IEC909 Ib Sym 3P 1. 549 kA
IEC909 Ib Sym 3P To Bus 24.853 kA

HFILTER3

B3-P1B3-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

HFILTER1

B1-P1B1-P1
IEC909 Ikpp 3P 2.227 kA
I"k3  = 25.492 kA
IEC909 Ib Sym 3P 1. 549 kA
IEC909 Ib Sym 3P To Bus 24.852 kA

HFILTER5

B5-P1B5-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

HFILTER6

B6-P1B6-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

PD-B4PD-B4
AF_ArcingFault 0.000 kA
AF_BoltedFault 2.290 kA

PD-B6PD-B6
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

PD-B1PD-B1
AF_ArcingFault 0.000 kA
AF_BoltedFault 2.290 kA

PD-B3PD-B3
AF_ArcingFault 0.000 kA
AF_BoltedFault 2.290 kA

PD-B2PD-B2
AF_ArcingFault 0.000 kA
AF_BoltedFault 2.300 kA

PD-B5PD-B5
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

ESB1-DB

PD-0055PD-0055
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

CBL-0045CBL-0045
IEC909 Ikpp 3P 0.000 kA
I"k3  = 2.179 kA
IEC909 Ib Sym 3P 0. 000 kA
IEC909 Ib Sym 3P To Bus 1.941 kA

SGEN-0001

ASB2 Load

2-MCGG (O/C)2-MCGG (O/C)
AF_ArcingFault 8.134 kA
AF_BoltedFault 8.357 kA

2-MCGG (EF)2-MCGG (EF)
AF_ArcingFault 8.134 kA
AF_BoltedFault 8.357 kA

2-CDG11 ( N)2-CDG11 ( N)
AF_ArcingFault 8.134 kA
AF_BoltedFault 8.357 kA

5-MCGG (O/C)5-MCGG (O/C)
AF_ArcingFault 8.134 kA
AF_BoltedFault 8.357 kA

5-MCGG (EF)5-MCGG (EF)
AF_ArcingFault 8.134 kA
AF_BoltedFault 8.357 kA

5-CDG11 ( N)5-CDG11 ( N)
AF_ArcingFault 8.134 kA
AF_BoltedFault 8.357 kA

7-MCGG (O/C)7-MCGG (O/C)
AF_ArcingFault 8.067 kA
AF_BoltedFault 8.288 kA

7-MCGG (EF)7-MCGG (EF)
AF_ArcingFault 8.067 kA
AF_BoltedFault 8.288 kA

7-CDG11 ( N)7-CDG11 ( N)
AF_ArcingFault 8.067 kA
AF_BoltedFault 8.288 kA
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QUU - Gibson Island WWTP

Blower Replacement Project

Fault Current Analysis - Scenario 4

Two Blowers on Transformer 1, One on Transformer 3

Incomer 2 and Bustie 2-3 Open

10Q11 Incomer 110Q11 Incomer 1
AF_ArcingFault 0.000 kA
AF_BoltedFault 23.920 kA

10Q12 Incomer 210Q12 Incomer 2
AF_ArcingFault 2.139 kA
AF_BoltedFault 4.631 kA

10Q13 Incomer 310Q13 Incomer 3
AF_ArcingFault 11.220 kA
AF_BoltedFault 23.896 kA

O
p

en

BUS-0001BUS-0001
Un  = 415.0 V
I"k3  = 25.394 kA
AF_BoltedFault 28.287 kA

BUS-0002BUS-0002
Un  = 415.0 V
I"k3  = 27.381 kA
AF_BoltedFault 28.373 kA

BUS-0003BUS-0003
Un  = 415.0 V
I"k3  = 27.381 kA
AF_BoltedFault 26.139 kA

10Q1610Q16
AF_ArcingFault 1.124 kA
AF_BoltedFault 2.279 kA

11Q1611Q16
AF_ArcingFault 0.000 kA
AF_BoltedFault 2.227 kA

ESB1 ReplacementESB1 Replacement
Un  = 415.0 V
I"k3  = 25.083 kA
AF_BoltedFault 27.924 kA

BUSTIE 1-2BUSTIE 1-2
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

BUSTIE 2-3BUSTIE 2-3
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

SUB1-T1 1500kVASUB1-T1 1500kVA
Z% 7.6130 %
FullLoad kVA 1500.0 kVA

FDR2-MBSBFDR2-MBSB
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

ESB1 FeederESB1 Feeder
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

SUB1-T2 1500kVASUB1-T2 1500kVA
Z% 7.6130 %
FullLoad kVA 1500.0 kVA

SUB1-T3 1500kVASUB1-T3 1500kVA
Z% 7.6130 %
FullLoad kVA 1500.0 kVA

FDR5-MBSBFDR5-MBSB
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

CABLE14CABLE14
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

BUS 2BUS 2
Un  = 11000. 0 V
I"k3  = 8.316 kA
AF_BoltedFault 8.357 kA

FDR2FDR2
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

HV-CBL-FDR2HV-CBL-FDR2
IEC909 Ikpp 3P 0.078 kA
I"k3  = 8.200 kA
IEC909 Ib Sym 3P 0.055 kA
IEC909 Ib Sym 3P To Bus 8.200 kA

FDR5FDR5
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

CABLE2CABLE2
IEC909 Ikpp 3P 0.144 kA
I"k3  = 8.135 kA
IEC909 Ib Sym 3P 0.110 kA
IEC909 Ib Sym 3P To Bus 8.135 kA

FDR7FDR7
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

CABLE15CABLE15
IEC909 Ikpp 3P 0.000 kA
I"k3  = 8.277 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 8.277 kA

8-GBC SVB28-GBC SVB2
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

UTIL-0001UTIL-0001
IEC909 Ib Sym 3P 8.23 kA
X/R 3P 17.243
IEC909 Ib Sym SLG 1.68 kA
X/R SLG 5.893

FDR8FDR8
IEC909 Ikpp 3P 0.222 kA
I"k3  = 8.089 kA
IEC909 Ib Sym 3P 0.167 kA
IEC909 Ib Sym 3P To Bus 8.089 kA

12Q1112Q11
AF_ArcingFault 0.000 kA
AF_BoltedFault 49.716 kA

11Q1111Q11
AF_ArcingFault 1.070 kA
AF_BoltedFault 2.316 kA

13Q1113Q11
AF_ArcingFault 3.088 kA
AF_BoltedFault 4.624 kA

CBL-0015CBL-0015
IEC909 Ikpp 3P 0.000 kA
I"k3  = 25.629 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 24.975 kA

20Q1620Q16
AF_ArcingFault 13.769 kA
AF_BoltedFault 27.924 kA

20Q16EL20Q16EL
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

12Q1612Q16
AF_ArcingFault 13.769 kA
AF_BoltedFault 27.924 kA

12Q16EL12Q16EL
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

BE1-P1BE1-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 15.484 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 15.292 kA

BD1-DB

13Q1613Q16
AF_ArcingFault 13.769 kA
AF_BoltedFault 27.924 kA

13Q16EL13Q16EL
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

PLC DB-P1PLC DB-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 15.484 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 15.292 kA

PLC DB

14Q1614Q16
AF_ArcingFault 13.769 kA
AF_BoltedFault 27.924 kA

ESB2

ESB 2-P1ESB 2-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 6.349 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 6.320 kA

15Q1615Q16
AF_ArcingFault 13.769 kA
AF_BoltedFault 27.924 kA

BV-P1BV-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 3.987 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 3.980 kA

FCV30305

Open
16Q1616Q16
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

CBL-0020CBL-0020
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

LOAD-0006

VFD

VFD-4

BL004BL004
Rated 235.000 kW

B4-P2B4-P2
IEC909 Ikpp 3P 2.245 kA
I"k3  = 20.265 kA
IEC909 Ib Sym 3P 1.560 kA
IEC909 Ib Sym 3P To Bus 20.265 kA

VFD

VFD-6

BL006BL006
Rated 235.000 kW

B6-P2B6-P2
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

ASB3-1-P1ASB3-1-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 20.082 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 19.702 kA

19Q1219Q12
AF_ArcingFault 0.000 kA
AF_BoltedFault 30.638 kA

CBL-0024CBL-0024
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

LOAD-0008

18Q1218Q12
AF_ArcingFault 3.092 kA
AF_BoltedFault 4.631 kA

ESB1-P1ESB1-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 26.498 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 25.331 kA

ESB1 Temp

13Q1213Q12
AF_ArcingFault 13.102 kA
AF_BoltedFault 28.373 kA

13Q12EL13Q12EL
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

BLOWER1-P1BLOWER1-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 23.739 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 22.825 kA

B1 L&P DB

14Q1214Q12
AF_ArcingFault 13.102 kA
AF_BoltedFault 28.373 kA

GRIT CH-P1GRIT CH-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 1.307 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 1.306 kA

FCV30301

15Q1215Q12
AF_ArcingFault 13.102 kA
AF_BoltedFault 28.373 kA

GRIT DRG-P1GRIT DRG-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 20.685 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 20.023 kA

GRIT DREDGER

Open
17Q1217Q12
AF_ArcingFault 0.000 kA
AF_BoltedFault 30.638 kA

OD-P1OD-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

OXIDATION DITCH

16Q1216Q12
AF_ArcingFault 3.092 kA
AF_BoltedFault 4.631 kA

SETTLE TNK-P1SETTLE TNK-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 25.055 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 24.024 kA

FST

12Q1212Q12
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

VFD

VFD-5

BL005BL005
Rated 235.000 kW

B5-P2B5-P2
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

11Q1211Q12
AF_ArcingFault 1.069 kA
AF_BoltedFault 2.316 kA

VFD

VFD-2

BL002BL002
Rated 235.000 kW

B2-P2B2-P2
IEC909 Ikpp 3P 2.230 kA
I"k3  = 21.828 kA
IEC909 Ib Sym 3P 1.551 kA
IEC909 Ib Sym 3P To Bus 21.372 kA

12Q1312Q13
AF_ArcingFault 11.220 kA
AF_BoltedFault 23.896 kA

VFD

VFD-3

BL003BL003
Rated 235.000 kW

B3-P2B3-P2
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

11Q1311Q13
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

VFD

VFD-1

BL001BL001
Rated 235.000 kW

B1-P2B1-P2
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

12Q1412Q14
AF_ArcingFault 11.220 kA
AF_BoltedFault 23.896 kA

ASB3-2-P1ASB3-2-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 21.366 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 20.646 kA

ASB3_BUS-1ASB3_BUS-1
Un  = 415.0 V
I"k3  = 19.652 kA
AF_BoltedFault 21.533 kA

CB11CB11
AF_ArcingFault 2.531 kA
AF_BoltedFault 3.520 kA

CB12CB12
AF_ArcingFault 9.673 kA
AF_BoltedFault 18.500 kA

ASB3_BUS-2ASB3_BUS-2
Un  = 415.0 V
I"k3  = 20.828 kA
AF_BoltedFault 20.236 kA

O
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BUSTIE 1/4BUSTIE 1/4
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

ASB3-1 18kVA ASB3-2 10kVA

ASB2 EssASB2 Ess
Un  = 415.0 V
I"k3  = 2.176 kA
AF_BoltedFault 2.319 kA

ESB1 FDR CBESB1 FDR CB
AF_ArcingFault 0.000 kA
AF_BoltedFault 2.319 kA

10Q11 Incomer 1 EF10Q11 Incomer 1 EF
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

10Q12 Incomer 2 EF10Q12 Incomer 2 EF
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

10Q12 Incomer 2 EF010Q12 Incomer 2 EF0
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

HFILTER4

B4-P1B4-P1
IEC909 Ikpp 3P 2.242 kA
I"k3  = 23.410 kA
IEC909 Ib Sym 3P 1.558 kA
IEC909 Ib Sym 3P To Bus 23.410 kA

HFILTER2

B2-P1B2-P1
IEC909 Ikpp 3P 2.227 kA
I"k3  = 25.492 kA
IEC909 Ib Sym 3P 1.549 kA
IEC909 Ib Sym 3P To Bus 24.853 kA

HFILTER3

B3-P1B3-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

HFILTER1

B1-P1B1-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

HFILTER5

B5-P1B5-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

HFILTER6

B6-P1B6-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

PD-B4PD-B4
AF_ArcingFault 0.000 kA
AF_BoltedFault 2.290 kA

PD-B6PD-B6
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

PD-B1PD-B1
AF_ArcingFault 0.000 kA
AF_BoltedFault 2.290 kA

PD-B3PD-B3
AF_ArcingFault 0.000 kA
AF_BoltedFault 2.290 kA

PD-B2PD-B2
AF_ArcingFault 0.000 kA
AF_BoltedFault 2.300 kA

PD-B5PD-B5
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

ESB1-DB

PD-0055PD-0055
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

CBL-0045CBL-0045
IEC909 Ikpp 3P 0.000 kA
I"k3  = 2.179 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 1.941 kA

SGEN-0001

ASB2 Load

2-MCGG (O/C)2-MCGG (O/C)
AF_ArcingFault 8.136 kA
AF_BoltedFault 8.357 kA

2-MCGG (EF)2-MCGG (EF)
AF_ArcingFault 8.136 kA
AF_BoltedFault 8.357 kA

2-CDG11 (N)2-CDG11 (N)
AF_ArcingFault 8.136 kA
AF_BoltedFault 8.357 kA

5-MCGG (O/C)5-MCGG (O/C)
AF_ArcingFault 7.990 kA
AF_BoltedFault 8.208 kA

5-MCGG (EF)5-MCGG (EF)
AF_ArcingFault 7.990 kA
AF_BoltedFault 8.208 kA

5-CDG11 (N)5-CDG11 (N)
AF_ArcingFault 7.990 kA
AF_BoltedFault 8.208 kA

7-MCGG (O/C)7-MCGG (O/C)
AF_ArcingFault 8.057 kA
AF_BoltedFault 8.276 kA

7-MCGG (EF)7-MCGG (EF)
AF_ArcingFault 8.057 kA
AF_BoltedFault 8.276 kA

7-CDG11 (N)7-CDG11 (N)
AF_ArcingFault 8.057 kA
AF_BoltedFault 8.276 kA

 879540 QUU Gibson Island Waste Water Treatment Plant
 Aeration Blower Replacement Project - MBSB Replacement  Appendix [B04]  

 Plant Model for Fault Currents - One Line Drawing   Dec 5, 2014  

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 305 of 986



QUU - Gibson Island WWTP

Blower Replacement Project

Fault Current Analysis - Scenario 5

Two Blowers on Transformer 2, Two on Transformer 3

Incomer 1 and Bustie 2-3 Open

10Q11 Incomer 110Q11 Incomer 1
AF_ArcingFault 2.139 kA
AF_BoltedFault 4.631 kA

10Q12 Incomer 210Q12 Incomer 2
AF_ArcingFault 0.000 kA
AF_BoltedFault 4.631 kA

10Q13 Incomer 310Q13 Incomer 3
AF_ArcingFault 11.220 kA
AF_BoltedFault 23.896 kA

O
p

en

BUS-0001BUS-0001
Un  = 415.0 V
I"k3  = 25.394 kA
AF_BoltedFault 28.373 kA

BUS-0002BUS-0002
Un  = 415.0 V
I"k3  = 27.381 kA
AF_BoltedFault 28.287 kA

BUS-0003BUS-0003
Un  = 415.0 V
I"k3  = 27.381 kA
AF_BoltedFault 26.139 kA

10Q1610Q16
AF_ArcingFault 1.126 kA
AF_BoltedFault 2.285 kA

11Q1611Q16
AF_ArcingFault 0.000 kA
AF_BoltedFault 2.227 kA

ESB1 ReplacementESB1 Replacement
Un  = 415.0 V
I"k3  = 25.083 kA
AF_BoltedFault 28.008 kA

BUSTIE 1-2BUSTIE 1-2
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

BUSTIE 2-3BUSTIE 2-3
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

SUB1-T1 1500kVASUB1-T1 1500kVA
Z% 7.6130 %
FullLoad kVA 1500.0 kVA

FDR2-MBSBFDR2-MBSB
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

ESB1 FeederESB1 Feeder
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

SUB1-T2 1500kVASUB1-T2 1500kVA
Z% 7.6130 %
FullLoad kVA 1500.0 kVA

SUB1-T3 1500kVASUB1-T3 1500kVA
Z% 7.6130 %
FullLoad kVA 1500.0 kVA

FDR5-MBSBFDR5-MBSB
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

CABLE14CABLE14
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

BUS 2BUS 2
Un  = 11000. 0 V
I"k3  = 8.316 kA
AF_BoltedFault 8.357 kA

FDR2FDR2
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

HV-CBL-FDR2HV-CBL-FDR2
IEC909 Ikpp 3P 0.078 kA
I"k3  = 8.200 kA
IEC909 Ib Sym 3P 0.055 kA
IEC909 Ib Sym 3P To Bus 8.200 kA

FDR5FDR5
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

CABLE2CABLE2
IEC909 Ikpp 3P 0.144 kA
I"k3  = 8.135 kA
IEC909 Ib Sym 3P 0.110 kA
IEC909 Ib Sym 3P To Bus 8.135 kA

FDR7FDR7
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

CABLE15CABLE15
IEC909 Ikpp 3P 0.000 kA
I"k3  = 8.277 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 8.277 kA

8-GBC SVB28-GBC SVB2
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

UTIL-0001UTIL-0001
IEC909 Ib Sym 3P 8.23 kA
X/R 3P 17.243
IEC909 Ib Sym SLG 1.68 kA
X/R SLG 5.893

FDR8FDR8
IEC909 Ikpp 3P 0.222 kA
I"k3  = 8.089 kA
IEC909 Ib Sym 3P 0.167 kA
IEC909 Ib Sym 3P To Bus 8.089 kA

12Q1112Q11
AF_ArcingFault 0.000 kA
AF_BoltedFault 49.716 kA

11Q1111Q11
AF_ArcingFault 1.069 kA
AF_BoltedFault 2.316 kA

13Q1113Q11
AF_ArcingFault 3.092 kA
AF_BoltedFault 4.631 kA

CBL-0015CBL-0015
IEC909 Ikpp 3P 0.000 kA
I"k3  = 25.629 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 24.975 kA

20Q1620Q16
AF_ArcingFault 13.803 kA
AF_BoltedFault 28.008 kA

20Q16EL20Q16EL
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

12Q1612Q16
AF_ArcingFault 13.803 kA
AF_BoltedFault 28.008 kA

12Q16EL12Q16EL
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

BE1-P1BE1-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 15.484 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 15.292 kA

BD1-DB

13Q1613Q16
AF_ArcingFault 13.803 kA
AF_BoltedFault 28.008 kA

13Q16EL13Q16EL
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

PLC DB-P1PLC DB-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 15.484 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 15.292 kA

PLC DB

14Q1614Q16
AF_ArcingFault 13.803 kA
AF_BoltedFault 28.008 kA

ESB2

ESB 2-P1ESB 2-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 6.349 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 6.320 kA

15Q1615Q16
AF_ArcingFault 13.803 kA
AF_BoltedFault 28.008 kA

BV-P1BV-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 3.987 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 3.980 kA

FCV30305

Open
16Q1616Q16
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

CBL-0020CBL-0020
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

LOAD-0006

VFD

VFD-4

BL004BL004
Rated 235.000 kW

B4-P2B4-P2
IEC909 Ikpp 3P 2.245 kA
I"k3  = 20.265 kA
IEC909 Ib Sym 3P 1.560 kA
IEC909 Ib Sym 3P To Bus 20.265 kA

VFD

VFD-6

BL006BL006
Rated 235.000 kW

B6-P2B6-P2
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

ASB3-1-P1ASB3-1-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 20.082 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 19.702 kA

19Q1219Q12
AF_ArcingFault 0.000 kA
AF_BoltedFault 30.638 kA

CBL-0024CBL-0024
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

LOAD-0008

18Q1218Q12
AF_ArcingFault 3.088 kA
AF_BoltedFault 4.624 kA

ESB1-P1ESB1-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 26.498 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 25.331 kA

ESB1 Temp

13Q1213Q12
AF_ArcingFault 13.071 kA
AF_BoltedFault 28.287 kA

13Q12EL13Q12EL
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

BLOWER1-P1BLOWER1-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 23.739 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 22.825 kA

B1 L&P DB

14Q1214Q12
AF_ArcingFault 13.071 kA
AF_BoltedFault 28.287 kA

GRIT CH-P1GRIT CH-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 1.307 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 1.306 kA

FCV30301

15Q1215Q12
AF_ArcingFault 13.071 kA
AF_BoltedFault 28.287 kA

GRIT DRG-P1GRIT DRG-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 20.685 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 20.023 kA

GRIT DREDGER

Open
17Q1217Q12
AF_ArcingFault 0.000 kA
AF_BoltedFault 30.638 kA

OD-P1OD-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

OXIDATION DITCH

16Q1216Q12
AF_ArcingFault 3.088 kA
AF_BoltedFault 4.624 kA

SETTLE TNK-P1SETTLE TNK-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 25.055 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 24.024 kA

FST

12Q1212Q12
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

VFD

VFD-5

BL005BL005
Rated 235.000 kW

B5-P2B5-P2
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

11Q1211Q12
AF_ArcingFault 1.070 kA
AF_BoltedFault 2.316 kA

VFD

VFD-2

BL002BL002
Rated 235.000 kW

B2-P2B2-P2
IEC909 Ikpp 3P 2.230 kA
I"k3  = 21.828 kA
IEC909 Ib Sym 3P 1.551 kA
IEC909 Ib Sym 3P To Bus 21.372 kA

12Q1312Q13
AF_ArcingFault 11.220 kA
AF_BoltedFault 23.896 kA

VFD

VFD-3

BL003BL003
Rated 235.000 kW

B3-P2B3-P2
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

11Q1311Q13
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

VFD

VFD-1

BL001BL001
Rated 235.000 kW

B1-P2B1-P2
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

12Q1412Q14
AF_ArcingFault 11.220 kA
AF_BoltedFault 23.896 kA

ASB3-2-P1ASB3-2-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 21.366 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 20.646 kA

ASB3_BUS-1ASB3_BUS-1
Un  = 415.0 V
I"k3  = 19.652 kA
AF_BoltedFault 21.587 kA

CB11CB11
AF_ArcingFault 2.533 kA
AF_BoltedFault 3.523 kA

CB12CB12
AF_ArcingFault 9.673 kA
AF_BoltedFault 18.500 kA

ASB3_BUS-2ASB3_BUS-2
Un  = 415.0 V
I"k3  = 20.828 kA
AF_BoltedFault 20.236 kA

O
p

en

BUSTIE 1/4BUSTIE 1/4
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

ASB3-1 18kVA ASB3-2 10kVA

ASB2 EssASB2 Ess
Un  = 415.0 V
I"k3  = 2.176 kA
AF_BoltedFault 2.319 kA

ESB1 FDR CBESB1 FDR CB
AF_ArcingFault 0.000 kA
AF_BoltedFault 2.319 kA

10Q11 Incomer 1 EF10Q11 Incomer 1 EF
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

10Q12 Incomer 2 EF10Q12 Incomer 2 EF
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

10Q12 Incomer 2 EF010Q12 Incomer 2 EF0
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

HFILTER4

B4-P1B4-P1
IEC909 Ikpp 3P 2.242 kA
I"k3  = 23.410 kA
IEC909 Ib Sym 3P 1.558 kA
IEC909 Ib Sym 3P To Bus 23.410 kA

HFILTER2

B2-P1B2-P1
IEC909 Ikpp 3P 2.227 kA
I"k3  = 25.492 kA
IEC909 Ib Sym 3P 1.549 kA
IEC909 Ib Sym 3P To Bus 24.853 kA

HFILTER3

B3-P1B3-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

HFILTER1

B1-P1B1-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

HFILTER5

B5-P1B5-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

HFILTER6

B6-P1B6-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

PD-B4PD-B4
AF_ArcingFault 0.000 kA
AF_BoltedFault 2.290 kA

PD-B6PD-B6
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

PD-B1PD-B1
AF_ArcingFault 0.000 kA
AF_BoltedFault 2.290 kA

PD-B3PD-B3
AF_ArcingFault 0.000 kA
AF_BoltedFault 2.290 kA

PD-B2PD-B2
AF_ArcingFault 0.000 kA
AF_BoltedFault 2.300 kA

PD-B5PD-B5
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

ESB1-DB

PD-0055PD-0055
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

CBL-0045CBL-0045
IEC909 Ikpp 3P 0.000 kA
I"k3  = 2.179 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 1.941 kA

SGEN-0001

ASB2 Load

2-MCGG (O/C)2-MCGG (O/C)
AF_ArcingFault 7.990 kA
AF_BoltedFault 8.208 kA

2-MCGG (EF)2-MCGG (EF)
AF_ArcingFault 7.990 kA
AF_BoltedFault 8.208 kA

2-CDG11 (N)2-CDG11 (N)
AF_ArcingFault 7.990 kA
AF_BoltedFault 8.208 kA

5-MCGG (O/C)5-MCGG (O/C)
AF_ArcingFault 8.136 kA
AF_BoltedFault 8.357 kA

5-MCGG (EF)5-MCGG (EF)
AF_ArcingFault 8.136 kA
AF_BoltedFault 8.357 kA

5-CDG11 (N)5-CDG11 (N)
AF_ArcingFault 8.136 kA
AF_BoltedFault 8.357 kA

7-MCGG (O/C)7-MCGG (O/C)
AF_ArcingFault 8.057 kA
AF_BoltedFault 8.276 kA

7-MCGG (EF)7-MCGG (EF)
AF_ArcingFault 8.057 kA
AF_BoltedFault 8.276 kA

7-CDG11 (N)7-CDG11 (N)
AF_ArcingFault 8.057 kA
AF_BoltedFault 8.276 kA
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QUU - Gibson Island WWTP

Blower Replacement Project

Fault Current Analysis - Scenario 6

Three Blowers on Transformer 3, One on Transformer 1

Incomer 2 and Bustie 1-2 Open

10Q11 Incomer 110Q11 Incomer 1
AF_ArcingFault 2.139 kA
AF_BoltedFault 4.631 kA

10Q12 Incomer 210Q12 Incomer 2
AF_ArcingFault 0.000 kA
AF_BoltedFault 4.631 kA

10Q13 Incomer 310Q13 Incomer 3
AF_ArcingFault 11.220 kA
AF_BoltedFault 23.896 kA

BUS-0001BUS-0001
Un  = 415.0 V
I"k3  = 25.394 kA
AF_BoltedFault 28.373 kA

BUS-0002BUS-0002
Un  = 415.0 V
I"k3  = 27.381 kA
AF_BoltedFault 28.287 kA

BUS-0003BUS-0003
Un  = 415.0 V
I"k3  = 27.381 kA
AF_BoltedFault 26.139 kA

10Q1610Q16
AF_ArcingFault 1.126 kA
AF_BoltedFault 2.285 kA

11Q1611Q16
AF_ArcingFault 0.000 kA
AF_BoltedFault 2.227 kA

ESB1 ReplacementESB1 Replacement
Un  = 415.0 V
I"k3  = 25.083 kA
AF_BoltedFault 28.008 kA

BUSTIE 1-2BUSTIE 1-2
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

BUSTIE 2-3BUSTIE 2-3
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

O
p

en

SUB1-T1 1500kVASUB1-T1 1500kVA
Z% 7.6130 %
FullLoad kVA 1500.0 kVA

FDR2-MBSBFDR2-MBSB
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

ESB1 FeederESB1 Feeder
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

SUB1-T2 1500kVASUB1-T2 1500kVA
Z% 7.6130 %
FullLoad kVA 1500.0 kVA

SUB1-T3 1500kVASUB1-T3 1500kVA
Z% 7.6130 %
FullLoad kVA 1500.0 kVA

FDR5-MBSBFDR5-MBSB
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

CABLE14CABLE14
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

BUS 2BUS 2
Un  = 11000. 0 V
I"k3  = 8.316 kA
AF_BoltedFault 8.357 kA

FDR2FDR2
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

HV-CBL-FDR2HV-CBL-FDR2
IEC909 Ikpp 3P 0.078 kA
I"k3  = 8.200 kA
IEC909 Ib Sym 3P 0.055 kA
IEC909 Ib Sym 3P To Bus 8.200 kA

FDR5FDR5
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

CABLE2CABLE2
IEC909 Ikpp 3P 0.144 kA
I"k3  = 8.135 kA
IEC909 Ib Sym 3P 0.110 kA
IEC909 Ib Sym 3P To Bus 8.135 kA

FDR7FDR7
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

CABLE15CABLE15
IEC909 Ikpp 3P 0.000 kA
I"k3  = 8.277 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 8.277 kA

8-GBC SVB28-GBC SVB2
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

UTIL-0001UTIL-0001
IEC909 Ib Sym 3P 8.23 kA
X/R 3P 17.243
IEC909 Ib Sym SLG 1.68 kA
X/R SLG 5.893

FDR8FDR8
IEC909 Ikpp 3P 0.222 kA
I"k3  = 8.089 kA
IEC909 Ib Sym 3P 0.167 kA
IEC909 Ib Sym 3P To Bus 8.089 kA

12Q1112Q11
AF_ArcingFault 0.000 kA
AF_BoltedFault 49.716 kA

11Q1111Q11
AF_ArcingFault 1.069 kA
AF_BoltedFault 2.316 kA

13Q1113Q11
AF_ArcingFault 3.092 kA
AF_BoltedFault 4.631 kA

CBL-0015CBL-0015
IEC909 Ikpp 3P 0.000 kA
I"k3  = 25.629 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 24.975 kA

20Q1620Q16
AF_ArcingFault 13.803 kA
AF_BoltedFault 28.008 kA

20Q16EL20Q16EL
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

12Q1612Q16
AF_ArcingFault 13.803 kA
AF_BoltedFault 28.008 kA

12Q16EL12Q16EL
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

BE1-P1BE1-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 15.484 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 15.292 kA

BD1-DB

13Q1613Q16
AF_ArcingFault 13.803 kA
AF_BoltedFault 28.008 kA

13Q16EL13Q16EL
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

PLC DB-P1PLC DB-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 15.484 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 15.292 kA

PLC DB

14Q1614Q16
AF_ArcingFault 13.803 kA
AF_BoltedFault 28.008 kA

ESB2

ESB 2-P1ESB 2-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 6.349 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 6.320 kA

15Q1615Q16
AF_ArcingFault 13.803 kA
AF_BoltedFault 28.008 kA

BV-P1BV-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 3.987 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 3.980 kA

FCV30305

Open
16Q1616Q16
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

CBL-0020CBL-0020
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

LOAD-0006

VFD

VFD-4

BL004BL004
Rated 235.000 kW

B4-P2B4-P2
IEC909 Ikpp 3P 2.245 kA
I"k3  = 20.265 kA
IEC909 Ib Sym 3P 1.560 kA
IEC909 Ib Sym 3P To Bus 20.265 kA

VFD

VFD-6

BL006BL006
Rated 235.000 kW

B6-P2B6-P2
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

ASB3-1-P1ASB3-1-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 20.082 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 19.702 kA

19Q1219Q12
AF_ArcingFault 0.000 kA
AF_BoltedFault 30.638 kA

CBL-0024CBL-0024
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

LOAD-0008

18Q1218Q12
AF_ArcingFault 3.088 kA
AF_BoltedFault 4.624 kA

ESB1-P1ESB1-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 26.498 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 25.331 kA

ESB1 Temp

13Q1213Q12
AF_ArcingFault 13.071 kA
AF_BoltedFault 28.287 kA

13Q12EL13Q12EL
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

BLOWER1-P1BLOWER1-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 23.739 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 22.825 kA

B1 L&P DB

14Q1214Q12
AF_ArcingFault 13.071 kA
AF_BoltedFault 28.287 kA

GRIT CH-P1GRIT CH-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 1.307 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 1.306 kA

FCV30301

15Q1215Q12
AF_ArcingFault 13.071 kA
AF_BoltedFault 28.287 kA

GRIT DRG-P1GRIT DRG-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 20.685 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 20.023 kA

GRIT DREDGER

Open
17Q1217Q12
AF_ArcingFault 0.000 kA
AF_BoltedFault 30.638 kA

OD-P1OD-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

OXIDATION DITCH

16Q1216Q12
AF_ArcingFault 3.088 kA
AF_BoltedFault 4.624 kA

SETTLE TNK-P1SETTLE TNK-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 25.055 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 24.024 kA

FST

12Q1212Q12
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

VFD

VFD-5

BL005BL005
Rated 235.000 kW

B5-P2B5-P2
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

11Q1211Q12
AF_ArcingFault 1.070 kA
AF_BoltedFault 2.316 kA

VFD

VFD-2

BL002BL002
Rated 235.000 kW

B2-P2B2-P2
IEC909 Ikpp 3P 2.230 kA
I"k3  = 21.828 kA
IEC909 Ib Sym 3P 1.551 kA
IEC909 Ib Sym 3P To Bus 21.372 kA

12Q1312Q13
AF_ArcingFault 11.220 kA
AF_BoltedFault 23.896 kA

VFD

VFD-3

BL003BL003
Rated 235.000 kW

B3-P2B3-P2
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

11Q1311Q13
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

VFD

VFD-1

BL001BL001
Rated 235.000 kW

B1-P2B1-P2
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

12Q1412Q14
AF_ArcingFault 11.220 kA
AF_BoltedFault 23.896 kA

ASB3-2-P1ASB3-2-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 21.366 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 20.646 kA

ASB3_BUS-1ASB3_BUS-1
Un  = 415.0 V
I"k3  = 19.652 kA
AF_BoltedFault 21.587 kA

CB11CB11
AF_ArcingFault 2.533 kA
AF_BoltedFault 3.523 kA

CB12CB12
AF_ArcingFault 9.673 kA
AF_BoltedFault 18.500 kA

ASB3_BUS-2ASB3_BUS-2
Un  = 415.0 V
I"k3  = 20.828 kA
AF_BoltedFault 20.236 kA

O
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BUSTIE 1/4BUSTIE 1/4
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

ASB3-1 18kVA ASB3-2 10kVA

ASB2 EssASB2 Ess
Un  = 415.0 V
I"k3  = 2.176 kA
AF_BoltedFault 2.319 kA

ESB1 FDR CBESB1 FDR CB
AF_ArcingFault 0.000 kA
AF_BoltedFault 2.319 kA

10Q11 Incomer 1 EF10Q11 Incomer 1 EF
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

10Q12 Incomer 2 EF10Q12 Incomer 2 EF
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

10Q12 Incomer 2 EF010Q12 Incomer 2 EF0
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

HFILTER4

B4-P1B4-P1
IEC909 Ikpp 3P 2.242 kA
I"k3  = 23.410 kA
IEC909 Ib Sym 3P 1.558 kA
IEC909 Ib Sym 3P To Bus 23.410 kA

HFILTER2

B2-P1B2-P1
IEC909 Ikpp 3P 2.227 kA
I"k3  = 25.492 kA
IEC909 Ib Sym 3P 1.549 kA
IEC909 Ib Sym 3P To Bus 24.853 kA

HFILTER3

B3-P1B3-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

HFILTER1

B1-P1B1-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

HFILTER5

B5-P1B5-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

HFILTER6

B6-P1B6-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

PD-B4PD-B4
AF_ArcingFault 0.000 kA
AF_BoltedFault 2.290 kA

PD-B6PD-B6
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

PD-B1PD-B1
AF_ArcingFault 0.000 kA
AF_BoltedFault 2.290 kA

PD-B3PD-B3
AF_ArcingFault 0.000 kA
AF_BoltedFault 2.290 kA

PD-B2PD-B2
AF_ArcingFault 0.000 kA
AF_BoltedFault 2.300 kA

PD-B5PD-B5
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

ESB1-DB

PD-0055PD-0055
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

CBL-0045CBL-0045
IEC909 Ikpp 3P 0.000 kA
I"k3  = 2.179 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 1.941 kA

SGEN-0001

ASB2 Load

2-MCGG (O/C)2-MCGG (O/C)
AF_ArcingFault 7.990 kA
AF_BoltedFault 8.208 kA

2-MCGG (EF)2-MCGG (EF)
AF_ArcingFault 7.990 kA
AF_BoltedFault 8.208 kA

2-CDG11 (N)2-CDG11 (N)
AF_ArcingFault 7.990 kA
AF_BoltedFault 8.208 kA

5-MCGG (O/C)5-MCGG (O/C)
AF_ArcingFault 8.136 kA
AF_BoltedFault 8.357 kA

5-MCGG (EF)5-MCGG (EF)
AF_ArcingFault 8.136 kA
AF_BoltedFault 8.357 kA

5-CDG11 (N)5-CDG11 (N)
AF_ArcingFault 8.136 kA
AF_BoltedFault 8.357 kA

7-MCGG (O/C)7-MCGG (O/C)
AF_ArcingFault 8.057 kA
AF_BoltedFault 8.276 kA

7-MCGG (EF)7-MCGG (EF)
AF_ArcingFault 8.057 kA
AF_BoltedFault 8.276 kA

7-CDG11 (N)7-CDG11 (N)
AF_ArcingFault 8.057 kA
AF_BoltedFault 8.276 kA
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QUU - Gibson Island WWTP

Blower Replacement Project

Fault Current Analysis - Scenario 7

Three Blowers on Transformer 3, One on Transformer 1

Incomer 2 and Bustie 1-2 Open

ATS from Generator Supply

10Q11 Incomer 110Q11 Incomer 1
AF_ArcingFault 11.227 kA
AF_BoltedFault 23.913 kA

10Q12 Incomer 210Q12 Incomer 2
AF_ArcingFault 0.000 kA
AF_BoltedFault 4.631 kA

10Q13 Incomer 310Q13 Incomer 3
AF_ArcingFault 3.158 kA
AF_BoltedFault 6.947 kA

BUS-0001BUS-0001
Un  = 415.0 V
I"k3  = 25.394 kA
AF_BoltedFault 26.156 kA

BUS-0002BUS-0002
Un  = 415.0 V
I"k3  = 27.381 kA
AF_BoltedFault 30.537 kA

BUS-0003BUS-0003
Un  = 415.0 V
I"k3  = 27.381 kA
AF_BoltedFault 30.637 kA

10Q1610Q16
AF_ArcingFault 11.815 kA
AF_BoltedFault 23.625 kA

11Q1611Q16
AF_ArcingFault 0.000 kA
AF_BoltedFault 2.227 kA

ESB1 ReplacementESB1 Replacement
Un  = 415.0 V
I"k3  = 25.083 kA
AF_BoltedFault 25.841 kA

BUSTIE 1-2BUSTIE 1-2
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

BUSTIE 2-3BUSTIE 2-3
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

O
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SUB1-T1 1500kVASUB1-T1 1500kVA
Z% 7.6130 %
FullLoad kVA 1500.0 kVA

FDR2-MBSBFDR2-MBSB
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

ESB1 FeederESB1 Feeder
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

SUB1-T2 1500kVASUB1-T2 1500kVA
Z% 7.6130 %
FullLoad kVA 1500.0 kVA

SUB1-T3 1500kVASUB1-T3 1500kVA
Z% 7.6130 %
FullLoad kVA 1500.0 kVA

FDR5-MBSBFDR5-MBSB
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

CABLE14CABLE14
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

BUS 2BUS 2
Un  = 11000. 0 V
I"k3  = 8.316 kA
AF_BoltedFault 8.416 kA

FDR2FDR2
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

HV-CBL-FDR2HV-CBL-FDR2
IEC909 Ikpp 3P 0.078 kA
I"k3  = 8.200 kA
IEC909 Ib Sym 3P 0.055 kA
IEC909 Ib Sym 3P To Bus 8.200 kA

FDR5FDR5
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

CABLE2CABLE2
IEC909 Ikpp 3P 0.144 kA
I"k3  = 8.135 kA
IEC909 Ib Sym 3P 0.110 kA
IEC909 Ib Sym 3P To Bus 8.135 kA

FDR7FDR7
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

CABLE15CABLE15
IEC909 Ikpp 3P 0.000 kA
I"k3  = 8.277 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 8.277 kA

8-GBC SVB28-GBC SVB2
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

UTIL-0001UTIL-0001
IEC909 Ib Sym 3P 8.23 kA
X/R 3P 17.243
IEC909 Ib Sym SLG 1.68 kA
X/R SLG 5.893

FDR8FDR8
IEC909 Ikpp 3P 0.222 kA
I"k3  = 8.089 kA
IEC909 Ib Sym 3P 0.167 kA
IEC909 Ib Sym 3P To Bus 8.089 kA

12Q1112Q11
AF_ArcingFault 0.000 kA
AF_BoltedFault 49.716 kA

11Q1111Q11
AF_ArcingFault 11.227 kA
AF_BoltedFault 23.913 kA

13Q1113Q11
AF_ArcingFault 11.227 kA
AF_BoltedFault 23.913 kA

CBL-0015CBL-0015
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

20Q1620Q16
AF_ArcingFault 12.923 kA
AF_BoltedFault 25.841 kA

20Q16EL20Q16EL
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

12Q1612Q16
AF_ArcingFault 12.923 kA
AF_BoltedFault 25.841 kA

12Q16EL12Q16EL
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

BE1-P1BE1-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 15.484 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 15.292 kA

BD1-DB

13Q1613Q16
AF_ArcingFault 12.923 kA
AF_BoltedFault 25.841 kA

13Q16EL13Q16EL
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

PLC DB-P1PLC DB-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 15.484 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 15.292 kA

PLC DB

14Q1614Q16
AF_ArcingFault 12.923 kA
AF_BoltedFault 25.841 kA

ESB2

ESB 2-P1ESB 2-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 6.349 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 6.320 kA

15Q1615Q16
AF_ArcingFault 12.923 kA
AF_BoltedFault 25.841 kA

BV-P1BV-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 3.987 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 3.980 kA

FCV30305

Open
16Q1616Q16
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

CBL-0020CBL-0020
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

LOAD-0006

VFD

VFD-4

BL004BL004
Rated 235.000 kW

B4-P2B4-P2
IEC909 Ikpp 3P 2.245 kA
I"k3  = 20.265 kA
IEC909 Ib Sym 3P 1.560 kA
IEC909 Ib Sym 3P To Bus 20.265 kA

VFD

VFD-6

BL006BL006
Rated 235.000 kW

B6-P2B6-P2
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

ASB3-1-P1ASB3-1-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 20.082 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 19.702 kA

19Q1219Q12
AF_ArcingFault 0.000 kA
AF_BoltedFault 30.638 kA

CBL-0024CBL-0024
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

LOAD-0008

18Q1218Q12
AF_ArcingFault 13.892 kA
AF_BoltedFault 30.537 kA

ESB1-P1ESB1-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 26.498 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 25.331 kA

ESB1 Temp

13Q1213Q12
AF_ArcingFault 13.892 kA
AF_BoltedFault 30.537 kA

13Q12EL13Q12EL
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

BLOWER1-P1BLOWER1-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 23.739 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 22.825 kA

B1 L&P DB

14Q1214Q12
AF_ArcingFault 13.892 kA
AF_BoltedFault 30.537 kA

GRIT CH-P1GRIT CH-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 1.307 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 1.306 kA

FCV30301

15Q1215Q12
AF_ArcingFault 13.892 kA
AF_BoltedFault 30.537 kA

GRIT DRG-P1GRIT DRG-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 20.685 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 20.023 kA

GRIT DREDGER

Open
17Q1217Q12
AF_ArcingFault 0.000 kA
AF_BoltedFault 30.638 kA

OD-P1OD-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

OXIDATION DITCH

16Q1216Q12
AF_ArcingFault 13.892 kA
AF_BoltedFault 30.537 kA

SETTLE TNK-P1SETTLE TNK-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 25.055 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 24.024 kA

FST

12Q1212Q12
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

VFD

VFD-5

BL005BL005
Rated 235.000 kW

B5-P2B5-P2
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

11Q1211Q12
AF_ArcingFault 1.054 kA
AF_BoltedFault 2.316 kA

VFD

VFD-2

BL002BL002
Rated 235.000 kW

B2-P2B2-P2
IEC909 Ikpp 3P 2.230 kA
I"k3  = 21.828 kA
IEC909 Ib Sym 3P 1.551 kA
IEC909 Ib Sym 3P To Bus 21.372 kA

12Q1312Q13
AF_ArcingFault 1.053 kA
AF_BoltedFault 2.316 kA

VFD

VFD-3

BL003BL003
Rated 235.000 kW

B3-P2B3-P2
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

11Q1311Q13
AF_ArcingFault 1.053 kA
AF_BoltedFault 2.316 kA

VFD

VFD-1

BL001BL001
Rated 235.000 kW

B1-P2B1-P2
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

12Q1412Q14
AF_ArcingFault 13.928 kA
AF_BoltedFault 30.637 kA

ASB3-2-P1ASB3-2-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 21.366 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 20.646 kA

ASB3_BUS-1ASB3_BUS-1
Un  = 415.0 V
I"k3  = 19.652 kA
AF_BoltedFault 20.245 kA

CB11CB11
AF_ArcingFault 9.677 kA
AF_BoltedFault 18.509 kA

CB12CB12
AF_ArcingFault 11.709 kA
AF_BoltedFault 22.904 kA

ASB3_BUS-2ASB3_BUS-2
Un  = 415.0 V
I"k3  = 20.828 kA
AF_BoltedFault 22.904 kA
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BUSTIE 1/4BUSTIE 1/4
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

ASB3-1 18kVA ASB3-2 10kVA

ASB2 EssASB2 Ess
Un  = 415.0 V
I"k3  = 2.176 kA
AF_BoltedFault 2.319 kA

ESB1 FDR CBESB1 FDR CB
AF_ArcingFault 0.000 kA
AF_BoltedFault 2.319 kA

10Q11 Incomer 1 EF10Q11 Incomer 1 EF
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

10Q12 Incomer 2 EF10Q12 Incomer 2 EF
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

10Q12 Incomer 2 EF010Q12 Incomer 2 EF0
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

HFILTER4

B4-P1B4-P1
IEC909 Ikpp 3P 2.242 kA
I"k3  = 23.410 kA
IEC909 Ib Sym 3P 1.558 kA
IEC909 Ib Sym 3P To Bus 23.410 kA

HFILTER2

B2-P1B2-P1
IEC909 Ikpp 3P 2.227 kA
I"k3  = 25.492 kA
IEC909 Ib Sym 3P 1.549 kA
IEC909 Ib Sym 3P To Bus 24.853 kA

HFILTER3

B3-P1B3-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

HFILTER1

B1-P1B1-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

HFILTER5

B5-P1B5-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

HFILTER6

B6-P1B6-P1
IEC909 Ikpp 3P 0.000 kA
I"k3  = 0.000 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 0.000 kA

PD-B4PD-B4
AF_ArcingFault 0.000 kA
AF_BoltedFault 2.290 kA

PD-B6PD-B6
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

PD-B1PD-B1
AF_ArcingFault 0.000 kA
AF_BoltedFault 2.290 kA

PD-B3PD-B3
AF_ArcingFault 0.000 kA
AF_BoltedFault 2.290 kA

PD-B2PD-B2
AF_ArcingFault 0.000 kA
AF_BoltedFault 2.300 kA

PD-B5PD-B5
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

ESB1-DB

PD-0055PD-0055
AF_ArcingFault 0.000 kA
AF_BoltedFault 0.000 kA

CBL-0045CBL-0045
IEC909 Ikpp 3P 0.000 kA
I"k3  = 2.179 kA
IEC909 Ib Sym 3P 0.000 kA
IEC909 Ib Sym 3P To Bus 1.941 kA

SGEN-0001

ASB2 Load

2-MCGG (O/C)2-MCGG (O/C)
AF_ArcingFault 8.114 kA
AF_BoltedFault 8.336 kA

2-MCGG (EF)2-MCGG (EF)
AF_ArcingFault 8.114 kA
AF_BoltedFault 8.336 kA

2-CDG11 (N)2-CDG11 (N)
AF_ArcingFault 8.114 kA
AF_BoltedFault 8.336 kA

5-MCGG (O/C)5-MCGG (O/C)
AF_ArcingFault 8.192 kA
AF_BoltedFault 8.416 kA

5-MCGG (EF)5-MCGG (EF)
AF_ArcingFault 8.192 kA
AF_BoltedFault 8.416 kA

5-CDG11 (N)5-CDG11 (N)
AF_ArcingFault 8.192 kA
AF_BoltedFault 8.416 kA

7-MCGG (O/C)7-MCGG (O/C)
AF_ArcingFault 7.989 kA
AF_BoltedFault 8.208 kA

7-MCGG (EF)7-MCGG (EF)
AF_ArcingFault 7.989 kA
AF_BoltedFault 8.208 kA

7-CDG11 (N)7-CDG11 (N)
AF_ArcingFault 7.989 kA
AF_BoltedFault 8.208 kA
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Lend Lease Services

Power Infrastructure

QUU Gibson Island WWTP

879540 Blower Replacment Project

Arc Flash Assessment - BUS-0001 - Appendix [B8]

Scenario Bus Name Protective Bus Bus Bus Prot Dev Prot Dev Trip/ Ground Breaker Equip Gap Arc Flash Working Incident PPE Level

Device kV Bolted Arcing Bolted Arcing Delay Opening Type (mm) Boundary Distance Energy

Name Fault Fault Fault Fault Time Time/Tol (mm) (mm) (cal/cm2)

(kA) (kA) (kA) (kA) (sec.) (sec.)

AF01 BUS-0001 10Q11 Incomer 1 0.415 26.14 12.27 23.90 11.22 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1

AF01 BUS-0001 PD-B4 (11Q11) 0.415 26.14 12.27 2.32 1.09 0.1 Yes 0.000 SWG 32 704 610 1.5 Category 1 (*N5)

AF02 BUS-0001 10Q11 Incomer 1 0.415 26.14 12.27 23.90 11.22 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1

AF02 BUS-0001 PD-B4 (11Q11) 0.415 26.14 12.27 2.32 1.09 0.1 Yes 0.000 SWG 32 704 610 1.5 Category 1 (*N5)

AF03 BUS-0001 10Q12 Incomer 2 0.415 28.29 13.07 23.80 11.00 0.05 Yes 0.000 SWG 32 682 610 1.4 Category 1

AF03 BUS-0001 PD-B2 (11Q12) 0.415 28.29 13.07 2.31 1.07 0.1 Yes 0.000 SWG 32 774 610 1.7 Category 1 (*N5)

AF03 BUS-0001 PD-B4 (11Q11) 0.415 28.29 13.07 2.32 1.07 0.1 Yes 0.000 SWG 32 774 610 1.7 Category 1 (*N5)

AF04 BUS-0001 10Q11 Incomer 1 0.415 28.37 13.10 23.88 11.03 0.05 Yes 0.000 SWG 32 683 610 1.4 Category 1

AF04 BUS-0001 PD-B2 (11Q12) 0.415 28.37 13.10 2.32 1.07 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1 (*N5)

AF04 BUS-0001 PD-B4 (11Q11) 0.415 28.37 13.10 2.32 1.07 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1 (*N5)

AF05 BUS-0001 10Q12 Incomer 2 0.415 28.31 13.08 23.82 11.00 0.05 Yes 0.000 SWG 32 682 610 1.4 Category 1

AF05 BUS-0001 PD-B2 (11Q12) 0.415 28.31 13.08 2.31 1.07 0.1 Yes 0.000 SWG 32 774 610 1.7 Category 1 (*N5)

AF05 BUS-0001 PD-B4 (11Q11) 0.415 28.31 13.08 2.32 1.07 0.1 Yes 0.000 SWG 32 774 610 1.7 Category 1 (*N5)

AF01 BUS-0001 (10Q11 Incomer 1 LineSide) 2-MCGG (EF) 0.415 26.14 12.27 23.90 11.22 0.02 Yes 0.060 SWG 32 895 610 2.1 Category 1

AF01 BUS-0001 (10Q11 Incomer 1 LineSide) PD-B4 (10Q11 Incomer 1) 0.415 26.14 12.27 2.32 1.09 0.1 Yes 0.000 SWG 32 914 610 2.2 Category 1 (*N5)

AF02 BUS-0001 (10Q11 Incomer 1 LineSide) 2-MCGG (EF) 0.415 26.14 12.27 23.90 11.22 0.02 Yes 0.060 SWG 32 895 610 2.1 Category 1

AF02 BUS-0001 (10Q11 Incomer 1 LineSide) PD-B4 (10Q11 Incomer 1) 0.415 26.14 12.27 2.32 1.09 0.1 Yes 0.000 SWG 32 914 610 2.2 Category 1 (*N5)

AF04 BUS-0001 (10Q11 Incomer 1 LineSide) 2-MCGG (EF) 0.415 28.37 13.10 23.88 11.03 0.02 Yes 0.060 SWG 32 939 610 2.3 Category 1

AF04 BUS-0001 (10Q11 Incomer 1 LineSide) 10Q11 Incomer 1 0.415 28.37 13.10 4.63 2.14 0.1 Yes 0.000 SWG 32 972 610 2.4 Category 1

AF01 BUS-0001 (11Q11 LoadSide) 10Q11 Incomer 1 (11Q11) 0.415 26.14 12.27 23.90 11.22 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1 (*N5)

AF01 BUS-0001 (11Q11 LoadSide) PD-B4 0.415 26.14 12.27 2.32 1.09 0.1 Yes 0.000 SWG 32 704 610 1.5 Category 1

AF02 BUS-0001 (11Q11 LoadSide) 10Q11 Incomer 1 (11Q11) 0.415 26.14 12.27 23.90 11.22 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1 (*N5)

AF02 BUS-0001 (11Q11 LoadSide) PD-B4 0.415 26.14 12.27 2.32 1.09 0.1 Yes 0.000 SWG 32 704 610 1.5 Category 1

AF03 BUS-0001 (11Q11 LoadSide) 10Q12 Incomer 2 (11Q11) 0.415 28.29 13.07 23.80 11.00 0.05 Yes 0.000 SWG 32 682 610 1.4 Category 1 (*N5)

AF03 BUS-0001 (11Q11 LoadSide) PD-B4 0.415 28.29 13.07 2.32 1.07 0.1 Yes 0.000 SWG 32 776 610 1.7 Category 1

AF04 BUS-0001 (11Q11 LoadSide) 10Q11 Incomer 1 (11Q11) 0.415 28.37 13.10 23.88 11.03 0.05 Yes 0.000 SWG 32 683 610 1.4 Category 1 (*N5)

AF04 BUS-0001 (11Q11 LoadSide) PD-B4 0.415 28.37 13.10 2.32 1.07 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1

AF05 BUS-0001 (11Q11 LoadSide) 10Q12 Incomer 2 (11Q11) 0.415 28.31 13.08 23.82 11.00 0.05 Yes 0.000 SWG 32 682 610 1.4 Category 1 (*N5)

AF05 BUS-0001 (11Q11 LoadSide) PD-B4 0.415 28.31 13.08 2.32 1.07 0.1 Yes 0.000 SWG 32 776 610 1.7 Category 1

AF01 BUS-0001 (13Q11 LoadSide) 10Q11 Incomer 1 (13Q11) 0.415 26.14 12.27 23.90 11.22 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1 (*N5)

AF02 BUS-0001 (13Q11 LoadSide) 10Q11 Incomer 1 (13Q11) 0.415 26.14 12.27 23.90 11.22 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1 (*N5)

AF03 BUS-0001 (13Q11 LoadSide) 10Q12 Incomer 2 (13Q11) 0.415 28.29 13.07 23.80 11.00 0.05 Yes 0.000 SWG 32 682 610 1.4 Category 1 (*N5)

AF03 BUS-0001 (13Q11 LoadSide) IndMtr Decay @5cycles 0.415 28.29 13.07 4.62 3.09 0.1 Yes 0.000 SWG 32 776 610 1.7 Category 1

AF04 BUS-0001 (13Q11 LoadSide) 10Q11 Incomer 1 (13Q11) 0.415 28.37 13.10 23.88 11.03 0.05 Yes 0.000 SWG 32 683 610 1.4 Category 1 (*N5)

AF04 BUS-0001 (13Q11 LoadSide) IndMtr Decay @5cycles 0.415 28.37 13.10 4.63 3.09 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1

AF05 BUS-0001 (13Q11 LoadSide) 10Q12 Incomer 2 (13Q11) 0.415 28.31 13.08 23.82 11.00 0.05 Yes 0.000 SWG 32 682 610 1.4 Category 1 (*N5)

AF05 BUS-0001 (13Q11 LoadSide) IndMtr Decay @5cycles 0.415 28.31 13.08 4.62 3.09 0.1 Yes 0.000 SWG 32 776 610 1.7 Category 1

AF06 BUS-0001 10Q11 Incomer 1 0.415 26.16 12.28 23.91 11.23 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1

AF06 BUS-0001 PD-B4 (11Q11) 0.415 26.16 12.28 2.32 1.09 0.1 Yes 0.000 SWG 32 705 610 1.5 Category 1 (*N5)

AF06 BUS-0001 (10Q11 Incomer 1 LineSide) 2-MCGG (EF) 0.415 26.16 12.28 23.91 11.23 0.02 Yes 0.060 SWG 32 895 610 2.1 Category 1

AF06 BUS-0001 (10Q11 Incomer 1 LineSide) PD-B4 (10Q11 Incomer 1) 0.415 26.16 12.28 2.32 1.09 0.1 Yes 0.000 SWG 32 914 610 2.2 Category 1 (*N5)

AF06 BUS-0001 (11Q11 LoadSide) 10Q11 Incomer 1 (11Q11) 0.415 26.16 12.28 23.91 11.23 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1 (*N5)
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Lend Lease Services

Power Infrastructure

QUU Gibson Island WWTP

879540 Blower Replacment Project

Arc Flash Assessment - BUS-0001 - Appendix [B8]

Scenario Bus Name Protective Bus Bus Bus Prot Dev Prot Dev Trip/ Ground Breaker Equip Gap Arc Flash Working Incident PPE Level

Device kV Bolted Arcing Bolted Arcing Delay Opening Type (mm) Boundary Distance Energy

Name Fault Fault Fault Fault Time Time/Tol (mm) (mm) (cal/cm2)

(kA) (kA) (kA) (kA) (sec.) (sec.)

AF06 BUS-0001 (11Q11 LoadSide) PD-B4 0.415 26.16 12.28 2.32 1.09 0.1 Yes 0.000 SWG 32 705 610 1.5 Category 1

AF06 BUS-0001 (13Q11 LoadSide) 10Q11 Incomer 1 (13Q11) 0.415 26.16 12.28 23.91 11.23 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1 (*N5)

AF07 BUS-0001 10Q11 Incomer 1 0.415 26.16 12.28 23.91 11.23 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1

AF07 BUS-0001 PD-B4 (11Q11) 0.415 26.16 12.28 2.32 1.09 0.1 Yes 0.000 SWG 32 705 610 1.5 Category 1 (*N5)

AF07 BUS-0001 (10Q11 Incomer 1 LineSide) 2-MCGG (EF) 0.415 26.16 12.28 23.91 11.23 0.02 Yes 0.060 SWG 32 895 610 2.1 Category 1

AF07 BUS-0001 (10Q11 Incomer 1 LineSide) PD-B4 (10Q11 Incomer 1) 0.415 26.16 12.28 2.32 1.09 0.1 Yes 0.000 SWG 32 914 610 2.2 Category 1 (*N5)

AF07 BUS-0001 (11Q11 LoadSide) 10Q11 Incomer 1 (11Q11) 0.415 26.16 12.28 23.91 11.23 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1 (*N5)

AF07 BUS-0001 (11Q11 LoadSide) PD-B4 0.415 26.16 12.28 2.32 1.09 0.1 Yes 0.000 SWG 32 705 610 1.5 Category 1

AF07 BUS-0001 (13Q11 LoadSide) 10Q11 Incomer 1 (13Q11) 0.415 26.16 12.28 23.91 11.23 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1 (*N5)
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Lend Lease Services

Power Infrasturcture

QUU Gibson Island WWTP

879540 Blower Replacement Project

Arc Flash Assessment - BUS-0002 - Appendix [B9]

Scenario Bus Name Protective Bus Bus Bus Prot Dev Prot Dev Trip/ Ground Breaker Equip Gap Arc Flash Working Incident PPE Level

Device kV Bolted Arcing Bolted Arcing Delay Opening Type (mm) Boundary Distance Energy

Name Fault Fault Fault Fault Time Time/Tol (mm) (mm) (cal/cm2)

(kA) (kA) (kA) (kA) (sec.) (sec.)

AF01 BUS-0002 10Q12 Incomer 2 0.415 26.14 12.27 23.90 11.22 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1

AF01 BUS-0002 PD-B2 (11Q12) 0.415 26.14 12.27 2.32 1.09 0.1 Yes 0.000 SWG 32 704 610 1.5 Category 1 (*N5)

AF02 BUS-0002 10Q12 Incomer 2 0.415 28.37 13.10 23.88 11.03 0.05 Yes 0.000 SWG 32 683 610 1.4 Category 1

AF02 BUS-0002 PD-B1 (11Q13) 0.415 28.37 13.10 2.32 1.07 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1 (*N5)

AF02 BUS-0002 PD-B2 (11Q12) 0.415 28.37 13.10 2.32 1.07 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1 (*N5)

AF03 BUS-0002 10Q12 Incomer 2 0.415 28.37 13.10 23.88 11.03 0.05 Yes 0.000 SWG 32 683 610 1.4 Category 1

AF03 BUS-0002 PD-B2 (11Q12) 0.415 28.37 13.10 2.32 1.07 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1 (*N5)

AF03 BUS-0002 PD-B4 (11Q11) 0.415 28.37 13.10 2.32 1.07 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1 (*N5)

AF04 BUS-0002 10Q11 Incomer 1 0.415 28.29 13.07 23.80 11.00 0.05 Yes 0.000 SWG 32 682 610 1.4 Category 1

AF04 BUS-0002 PD-B2 (11Q12) 0.415 28.29 13.07 2.32 1.07 0.1 Yes 0.000 SWG 32 774 610 1.7 Category 1 (*N5)

AF04 BUS-0002 PD-B4 (11Q11) 0.415 28.29 13.07 2.31 1.07 0.1 Yes 0.000 SWG 32 774 610 1.7 Category 1 (*N5)

AF05 BUS-0002 10Q12 Incomer 2 0.415 28.39 13.11 23.90 11.03 0.05 Yes 0.000 SWG 32 683 610 1.4 Category 1

AF05 BUS-0002 PD-B2 (11Q12) 0.415 28.39 13.11 2.32 1.07 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1 (*N5)

AF05 BUS-0002 PD-B4 (11Q11) 0.415 28.39 13.11 2.32 1.07 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1 (*N5)

AF01 BUS-0002 (10Q12 Incomer 2 LineSide) 5-MCGG (EF) 0.415 26.14 12.27 23.90 11.22 0.02 Yes 0.060 SWG 32 895 610 2.1 Category 1

AF01 BUS-0002 (10Q12 Incomer 2 LineSide) PD-B2 (10Q12 Incomer 2) 0.415 26.14 12.27 2.32 1.09 0.1 Yes 0.000 SWG 32 914 610 2.2 Category 1 (*N5)

AF02 BUS-0002 (10Q12 Incomer 2 LineSide) 5-MCGG (EF) 0.415 28.37 13.10 23.88 11.03 0.02 Yes 0.060 SWG 32 939 610 2.3 Category 1

AF02 BUS-0002 (10Q12 Incomer 2 LineSide) 10Q12 Incomer 2 0.415 28.37 13.10 4.63 2.14 0.1 Yes 0.000 SWG 32 972 610 2.4 Category 1

AF03 BUS-0002 (10Q12 Incomer 2 LineSide) 5-MCGG (EF) 0.415 28.37 13.10 23.88 11.03 0.02 Yes 0.060 SWG 32 939 610 2.3 Category 1

AF03 BUS-0002 (10Q12 Incomer 2 LineSide) 10Q12 Incomer 2 0.415 28.37 13.10 4.63 2.14 0.1 Yes 0.000 SWG 32 972 610 2.4 Category 1

AF05 BUS-0002 (10Q12 Incomer 2 LineSide) 5-MCGG (EF) 0.415 28.39 13.11 23.90 11.03 0.02 Yes 0.060 SWG 32 939 610 2.3 Category 1

AF05 BUS-0002 (10Q12 Incomer 2 LineSide) 10Q12 Incomer 2 0.415 28.39 13.11 4.63 2.14 0.1 Yes 0.000 SWG 32 972 610 2.4 Category 1

AF01 BUS-0002 (11Q12 LoadSide) 10Q12 Incomer 2 (11Q12) 0.415 26.14 12.27 23.90 11.22 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1 (*N5)

AF01 BUS-0002 (11Q12 LoadSide) PD-B2 0.415 26.14 12.27 2.32 1.09 0.1 Yes 0.000 SWG 32 704 610 1.5 Category 1

AF01 BUS-0002 (13Q12 LoadSide) 13Q12 0.415 26.14 12.27 26.14 12.27 0.017 Yes 0.000 SWG 32 315 610 0.45 Category 0

AF01 BUS-0002 (14Q12 LoadSide) 14Q12 0.415 26.14 12.27 26.14 12.27 0.015 Yes 0.000 SWG 32 289 610 0.40 Category 0

AF01 BUS-0002 (15Q12 LoadSide) 15Q12 0.415 26.14 12.27 26.14 12.27 0.016 Yes 0.000 SWG 32 306 610 0.43 Category 0

AF01 BUS-0002 (16Q12 LoadSide) 10Q12 Incomer 2 (16Q12) 0.415 26.14 12.27 23.90 11.22 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1 (*N5)

AF01 BUS-0002 (18Q12 LoadSide) 10Q12 Incomer 2 (18Q12) 0.415 26.14 12.27 23.90 11.22 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1 (*N5)

AF02 BUS-0002 (11Q12 LoadSide) 10Q12 Incomer 2 (11Q12) 0.415 28.37 13.10 23.88 11.03 0.05 Yes 0.000 SWG 32 683 610 1.4 Category 1 (*N5)

AF02 BUS-0002 (11Q12 LoadSide) PD-B2 0.415 28.37 13.10 2.32 1.07 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1

AF02 BUS-0002 (13Q12 LoadSide) 13Q12 0.415 28.37 13.10 28.37 13.10 0.017 Yes 0.000 SWG 32 329 610 0.48 Category 0

AF02 BUS-0002 (14Q12 LoadSide) 14Q12 0.415 28.37 13.10 28.37 13.10 0.015 Yes 0.000 SWG 32 303 610 0.43 Category 0

AF02 BUS-0002 (15Q12 LoadSide) 15Q12 0.415 28.37 13.10 28.37 13.10 0.016 Yes 0.000 SWG 32 320 610 0.46 Category 0

AF02 BUS-0002 (16Q12 LoadSide) 10Q12 Incomer 2 (16Q12) 0.415 28.37 13.10 23.88 11.03 0.05 Yes 0.000 SWG 32 683 610 1.4 Category 1 (*N5)

AF02 BUS-0002 (16Q12 LoadSide) IndMtr Decay @5cycles 0.415 28.37 13.10 4.63 3.09 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1

AF02 BUS-0002 (18Q12 LoadSide) 10Q12 Incomer 2 (18Q12) 0.415 28.37 13.10 23.88 11.03 0.05 Yes 0.000 SWG 32 683 610 1.4 Category 1 (*N5)

AF02 BUS-0002 (18Q12 LoadSide) IndMtr Decay @5cycles 0.415 28.37 13.10 4.63 3.09 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1

AF03 BUS-0002 (11Q12 LoadSide) 10Q12 Incomer 2 (11Q12) 0.415 28.37 13.10 23.88 11.03 0.05 Yes 0.000 SWG 32 683 610 1.4 Category 1 (*N5)

AF03 BUS-0002 (11Q12 LoadSide) PD-B2 0.415 28.37 13.10 2.32 1.07 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1

AF03 BUS-0002 (13Q12 LoadSide) 13Q12 0.415 28.37 13.10 28.37 13.10 0.017 Yes 0.000 SWG 32 329 610 0.48 Category 0

AF03 BUS-0002 (14Q12 LoadSide) 14Q12 0.415 28.37 13.10 28.37 13.10 0.015 Yes 0.000 SWG 32 303 610 0.43 Category 0

AF03 BUS-0002 (15Q12 LoadSide) 15Q12 0.415 28.37 13.10 28.37 13.10 0.016 Yes 0.000 SWG 32 320 610 0.46 Category 0

AF03 BUS-0002 (16Q12 LoadSide) 10Q12 Incomer 2 (16Q12) 0.415 28.37 13.10 23.88 11.03 0.05 Yes 0.000 SWG 32 683 610 1.4 Category 1 (*N5)

AF03 BUS-0002 (16Q12 LoadSide) IndMtr Decay @5cycles 0.415 28.37 13.10 4.63 3.09 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1

AF03 BUS-0002 (18Q12 LoadSide) 10Q12 Incomer 2 (18Q12) 0.415 28.37 13.10 23.88 11.03 0.05 Yes 0.000 SWG 32 683 610 1.4 Category 1 (*N5)
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Lend Lease Services

Power Infrasturcture

QUU Gibson Island WWTP

879540 Blower Replacement Project

Arc Flash Assessment - BUS-0002 - Appendix [B9]

Scenario Bus Name Protective Bus Bus Bus Prot Dev Prot Dev Trip/ Ground Breaker Equip Gap Arc Flash Working Incident PPE Level

Device kV Bolted Arcing Bolted Arcing Delay Opening Type (mm) Boundary Distance Energy

Name Fault Fault Fault Fault Time Time/Tol (mm) (mm) (cal/cm2)

(kA) (kA) (kA) (kA) (sec.) (sec.)

AF03 BUS-0002 (18Q12 LoadSide) IndMtr Decay @5cycles 0.415 28.37 13.10 4.63 3.09 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1

AF04 BUS-0002 (11Q12 LoadSide) 10Q11 Incomer 1 (11Q12) 0.415 28.29 13.07 23.80 11.00 0.05 Yes 0.000 SWG 32 682 610 1.4 Category 1 (*N5)

AF04 BUS-0002 (11Q12 LoadSide) PD-B2 0.415 28.29 13.07 2.32 1.07 0.1 Yes 0.000 SWG 32 776 610 1.7 Category 1

AF04 BUS-0002 (13Q12 LoadSide) 13Q12 0.415 28.29 13.07 28.29 13.07 0.017 Yes 0.000 SWG 32 328 610 0.48 Category 0

AF04 BUS-0002 (14Q12 LoadSide) 14Q12 0.415 28.29 13.07 28.29 13.07 0.015 Yes 0.000 SWG 32 302 610 0.42 Category 0

AF04 BUS-0002 (15Q12 LoadSide) 15Q12 0.415 28.29 13.07 28.29 13.07 0.016 Yes 0.000 SWG 32 319 610 0.46 Category 0

AF04 BUS-0002 (16Q12 LoadSide) 10Q11 Incomer 1 (16Q12) 0.415 28.29 13.07 23.80 11.00 0.05 Yes 0.000 SWG 32 682 610 1.4 Category 1 (*N5)

AF04 BUS-0002 (16Q12 LoadSide) IndMtr Decay @5cycles 0.415 28.29 13.07 4.62 3.09 0.1 Yes 0.000 SWG 32 776 610 1.7 Category 1

AF04 BUS-0002 (18Q12 LoadSide) 10Q11 Incomer 1 (18Q12) 0.415 28.29 13.07 23.80 11.00 0.05 Yes 0.000 SWG 32 682 610 1.4 Category 1 (*N5)

AF04 BUS-0002 (18Q12 LoadSide) IndMtr Decay @5cycles 0.415 28.29 13.07 4.62 3.09 0.1 Yes 0.000 SWG 32 776 610 1.7 Category 1

AF05 BUS-0002 (11Q12 LoadSide) 10Q12 Incomer 2 (11Q12) 0.415 28.39 13.11 23.90 11.03 0.05 Yes 0.000 SWG 32 683 610 1.4 Category 1 (*N5)

AF05 BUS-0002 (11Q12 LoadSide) PD-B2 0.415 28.39 13.11 2.32 1.07 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1

AF05 BUS-0002 (13Q12 LoadSide) 13Q12 0.415 28.39 13.11 28.39 13.11 0.017 Yes 0.000 SWG 32 329 610 0.48 Category 0

AF05 BUS-0002 (14Q12 LoadSide) 14Q12 0.415 28.39 13.11 28.39 13.11 0.015 Yes 0.000 SWG 32 303 610 0.43 Category 0

AF05 BUS-0002 (15Q12 LoadSide) 15Q12 0.415 28.39 13.11 28.39 13.11 0.016 Yes 0.000 SWG 32 320 610 0.46 Category 0

AF05 BUS-0002 (16Q12 LoadSide) 10Q12 Incomer 2 (16Q12) 0.415 28.39 13.11 23.90 11.03 0.05 Yes 0.000 SWG 32 683 610 1.4 Category 1 (*N5)

AF05 BUS-0002 (16Q12 LoadSide) IndMtr Decay @5cycles 0.415 28.39 13.11 4.63 3.09 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1

AF05 BUS-0002 (18Q12 LoadSide) 10Q12 Incomer 2 (18Q12) 0.415 28.39 13.11 23.90 11.03 0.05 Yes 0.000 SWG 32 683 610 1.4 Category 1 (*N5)

AF05 BUS-0002 (18Q12 LoadSide) IndMtr Decay @5cycles 0.415 28.39 13.11 4.63 3.09 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1

AF06 BUS-0002 10Q13 Incomer 3 0.415 30.54 13.89 23.79 10.82 0.05 Yes 0.000 SWG 32 713 610 1.5 Category 1

AF06 BUS-0002 PD-B1 (11Q13) 0.415 30.54 13.89 2.31 1.05 0.1 Yes 0.000 SWG 32 840 610 1.9 Category 1 (*N5)

AF06 BUS-0002 PD-B2 (11Q12) 0.415 30.54 13.89 2.32 1.05 0.1 Yes 0.000 SWG 32 840 610 1.9 Category 1 (*N5)

AF06 BUS-0002 PD-B3 (12Q13) 0.415 30.54 13.89 2.31 1.05 0.1 Yes 0.000 SWG 32 840 610 1.9 Category 1 (*N5)

AF06 BUS-0002 (11Q12 LoadSide) 10Q13 Incomer 3 (11Q12) 0.415 30.54 13.89 23.79 10.82 0.05 Yes 0.000 SWG 32 713 610 1.5 Category 1 (*N5)

AF06 BUS-0002 (11Q12 LoadSide) PD-B2 0.415 30.54 13.89 2.32 1.05 0.1 Yes 0.000 SWG 32 842 610 1.9 Category 1

AF06 BUS-0002 (13Q12 LoadSide) 13Q12 0.415 30.54 13.89 30.54 13.89 0.017 Yes 0.000 SWG 32 342 610 0.51 Category 0

AF06 BUS-0002 (14Q12 LoadSide) 14Q12 0.415 30.54 13.89 30.54 13.89 0.015 Yes 0.000 SWG 32 316 610 0.45 Category 0

AF06 BUS-0002 (15Q12 LoadSide) 15Q12 0.415 30.54 13.89 30.54 13.89 0.016 Yes 0.000 SWG 32 333 610 0.49 Category 0

AF06 BUS-0002 (16Q12 LoadSide) 16Q12 0.415 30.54 13.89 30.54 13.89 0.05 Yes 0.000 SWG 32 713 610 1.5 Category 1

AF06 BUS-0002 (18Q12 LoadSide) 18Q12 0.415 30.54 13.89 30.54 13.89 0.05 Yes 0.000 SWG 32 713 610 1.5 Category 1

AF07 BUS-0002 10Q13 Incomer 3 0.415 30.54 13.89 23.79 10.82 0.05 Yes 0.000 SWG 32 713 610 1.5 Category 1

AF07 BUS-0002 PD-B1 (11Q13) 0.415 30.54 13.89 2.31 1.05 0.1 Yes 0.000 SWG 32 840 610 1.9 Category 1 (*N5)

AF07 BUS-0002 PD-B2 (11Q12) 0.415 30.54 13.89 2.32 1.05 0.1 Yes 0.000 SWG 32 840 610 1.9 Category 1 (*N5)

AF07 BUS-0002 PD-B3 (12Q13) 0.415 30.54 13.89 2.31 1.05 0.1 Yes 0.000 SWG 32 840 610 1.9 Category 1 (*N5)

AF07 BUS-0002 (11Q12 LoadSide) 10Q13 Incomer 3 (11Q12) 0.415 30.54 13.89 23.79 10.82 0.05 Yes 0.000 SWG 32 713 610 1.5 Category 1 (*N5)

AF07 BUS-0002 (11Q12 LoadSide) PD-B2 0.415 30.54 13.89 2.32 1.05 0.1 Yes 0.000 SWG 32 842 610 1.9 Category 1

AF07 BUS-0002 (13Q12 LoadSide) 13Q12 0.415 30.54 13.89 30.54 13.89 0.017 Yes 0.000 SWG 32 342 610 0.51 Category 0

AF07 BUS-0002 (14Q12 LoadSide) 14Q12 0.415 30.54 13.89 30.54 13.89 0.015 Yes 0.000 SWG 32 316 610 0.45 Category 0

AF07 BUS-0002 (15Q12 LoadSide) 15Q12 0.415 30.54 13.89 30.54 13.89 0.016 Yes 0.000 SWG 32 333 610 0.49 Category 0

AF07 BUS-0002 (16Q12 LoadSide) 16Q12 0.415 30.54 13.89 30.54 13.89 0.05 Yes 0.000 SWG 32 713 610 1.5 Category 1

AF07 BUS-0002 (18Q12 LoadSide) 18Q12 0.415 30.54 13.89 30.54 13.89 0.05 Yes 0.000 SWG 32 713 610 1.5 Category 1
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Lend Lease Services

Power Infrastructure

QUU Gibson Island WWTP

879540 Blower Replacement Project

Arc Flash Assessment - BUS-0003 - Appendix [B10]

Scenario Bus Name Protective Bus Bus Bus Prot Dev Prot Dev Trip/ Ground Breaker Equip Gap Arc Flash Working Incident PPE Level

Device kV Bolted Arcing Bolted Arcing Delay Opening Type (mm) Boundary Distance Energy

Name Fault Fault Fault Fault Time Time/Tol (mm) (mm) (cal/cm2)

(kA) (kA) (kA) (kA) (sec.) (sec.)

AF01 BUS-0003 10Q13 Incomer 3 0.415 26.14 12.27 23.90 11.22 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1

AF01 BUS-0003 PD-B1 (11Q13) 0.415 26.14 12.27 2.32 1.09 0.1 Yes 0.000 SWG 32 704 610 1.5 Category 1 (*N5)

AF02 BUS-0003 10Q12 Incomer 2 0.415 28.29 13.07 23.80 11.00 0.05 Yes 0.000 SWG 32 682 610 1.4 Category 1

AF02 BUS-0003 PD-B1 (11Q13) 0.415 28.29 13.07 2.32 1.07 0.1 Yes 0.000 SWG 32 774 610 1.7 Category 1 (*N5)

AF02 BUS-0003 PD-B2 (11Q12) 0.415 28.29 13.07 2.31 1.07 0.1 Yes 0.000 SWG 32 774 610 1.7 Category 1 (*N5)

AF03 BUS-0003 10Q13 Incomer 3 0.415 26.14 12.27 23.90 11.22 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1

AF03 BUS-0003 PD-B3 (12Q13) 0.415 26.14 12.27 2.32 1.09 0.1 Yes 0.000 SWG 32 704 610 1.5 Category 1 (*N5)

AF04 BUS-0003 10Q13 Incomer 3 0.415 26.14 12.27 23.90 11.22 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1

AF04 BUS-0003 PD-B3 (12Q13) 0.415 26.14 12.27 2.32 1.09 0.1 Yes 0.000 SWG 32 704 610 1.5 Category 1 (*N5)

AF05 BUS-0003 10Q13 Incomer 3 0.415 28.39 13.11 23.90 11.03 0.05 Yes 0.000 SWG 32 683 610 1.4 Category 1

AF05 BUS-0003 PD-B1 (11Q13) 0.415 28.39 13.11 2.32 1.07 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1 (*N5)

AF05 BUS-0003 PD-B3 (12Q13) 0.415 28.39 13.11 2.32 1.07 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1 (*N5)

AF01 BUS-0003 (10Q13 Incomer 3 LineSide) 7-MCGG (EF) 0.415 26.14 12.27 23.90 11.22 0.02 Yes 0.060 SWG 32 895 610 2.1 Category 1

AF01 BUS-0003 (10Q13 Incomer 3 LineSide) PD-B1 (10Q13 Incomer 3) 0.415 26.14 12.27 2.32 1.09 0.1 Yes 0.000 SWG 32 914 610 2.2 Category 1 (*N5)

AF03 BUS-0003 (10Q13 Incomer 3 LineSide) 7-MCGG (EF) 0.415 26.14 12.27 23.90 11.22 0.02 Yes 0.060 SWG 32 895 610 2.1 Category 1

AF03 BUS-0003 (10Q13 Incomer 3 LineSide) PD-B3 (10Q13 Incomer 3) 0.415 26.14 12.27 2.32 1.09 0.1 Yes 0.000 SWG 32 914 610 2.2 Category 1 (*N5)

AF04 BUS-0003 (10Q13 Incomer 3 LineSide) 7-MCGG (EF) 0.415 26.14 12.27 23.90 11.22 0.02 Yes 0.060 SWG 32 895 610 2.1 Category 1

AF04 BUS-0003 (10Q13 Incomer 3 LineSide) PD-B3 (10Q13 Incomer 3) 0.415 26.14 12.27 2.32 1.09 0.1 Yes 0.000 SWG 32 914 610 2.2 Category 1 (*N5)

AF05 BUS-0003 (10Q13 Incomer 3 LineSide) 7-MCGG (EF) 0.415 28.39 13.11 23.90 11.03 0.02 Yes 0.060 SWG 32 939 610 2.3 Category 1

AF05 BUS-0003 (10Q13 Incomer 3 LineSide) 10Q13 Incomer 3 0.415 28.39 13.11 4.63 2.14 0.1 Yes 0.000 SWG 32 972 610 2.4 Category 1

AF01 BUS-0003 (11Q13 LoadSide) 10Q13 Incomer 3 (11Q13) 0.415 26.14 12.27 23.90 11.22 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1 (*N5)

AF01 BUS-0003 (11Q13 LoadSide) PD-B1 0.415 26.14 12.27 2.32 1.09 0.1 Yes 0.000 SWG 32 704 610 1.5 Category 1

AF02 BUS-0003 (11Q13 LoadSide) 10Q12 Incomer 2 (11Q13) 0.415 28.29 13.07 23.80 11.00 0.05 Yes 0.000 SWG 32 682 610 1.4 Category 1 (*N5)

AF02 BUS-0003 (11Q13 LoadSide) PD-B1 0.415 28.29 13.07 2.32 1.07 0.1 Yes 0.000 SWG 32 776 610 1.7 Category 1

AF05 BUS-0003 (11Q13 LoadSide) 10Q13 Incomer 3 (11Q13) 0.415 28.39 13.11 23.90 11.03 0.05 Yes 0.000 SWG 32 683 610 1.4 Category 1 (*N5)

AF05 BUS-0003 (11Q13 LoadSide) PD-B1 0.415 28.39 13.11 2.32 1.07 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1

AF03 BUS-0003 (12Q13 LoadSide) 10Q13 Incomer 3 (12Q13) 0.415 26.14 12.27 23.90 11.22 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1 (*N5)

AF03 BUS-0003 (12Q13 LoadSide) PD-B3 0.415 26.14 12.27 2.32 1.09 0.1 Yes 0.000 SWG 32 704 610 1.5 Category 1

AF04 BUS-0003 (12Q13 LoadSide) 10Q13 Incomer 3 (12Q13) 0.415 26.14 12.27 23.90 11.22 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1 (*N5)

AF04 BUS-0003 (12Q13 LoadSide) PD-B3 0.415 26.14 12.27 2.32 1.09 0.1 Yes 0.000 SWG 32 704 610 1.5 Category 1

AF05 BUS-0003 (12Q13 LoadSide) 10Q13 Incomer 3 (12Q13) 0.415 28.39 13.11 23.90 11.03 0.05 Yes 0.000 SWG 32 683 610 1.4 Category 1 (*N5)

AF05 BUS-0003 (12Q13 LoadSide) PD-B3 0.415 28.39 13.11 2.32 1.07 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1

AF01 BUS-0003 (12Q14 LoadSide) 10Q13 Incomer 3 (12Q14) 0.415 26.14 12.27 23.90 11.22 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1 (*N5)

AF02 BUS-0003 (12Q14 LoadSide) 10Q12 Incomer 2 (12Q14) 0.415 28.29 13.07 23.80 11.00 0.05 Yes 0.000 SWG 32 682 610 1.4 Category 1 (*N5)

AF02 BUS-0003 (12Q14 LoadSide) IndMtr Decay @5cycles 0.415 28.29 13.07 4.62 3.09 0.1 Yes 0.000 SWG 32 776 610 1.7 Category 1

AF03 BUS-0003 (12Q14 LoadSide) 10Q13 Incomer 3 (12Q14) 0.415 26.14 12.27 23.90 11.22 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1 (*N5)

AF04 BUS-0003 (12Q14 LoadSide) 10Q13 Incomer 3 (12Q14) 0.415 26.14 12.27 23.90 11.22 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1 (*N5)

AF05 BUS-0003 (12Q14 LoadSide) 10Q13 Incomer 3 (12Q14) 0.415 28.39 13.11 23.90 11.03 0.05 Yes 0.000 SWG 32 683 610 1.4 Category 1 (*N5)

AF05 BUS-0003 (12Q14 LoadSide) IndMtr Decay @5cycles 0.415 28.39 13.11 4.63 3.09 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1

AF06 BUS-0003 10Q13 Incomer 3 0.415 30.64 13.93 23.88 10.85 0.05 Yes 0.000 SWG 32 714 610 1.5 Category 1

AF06 BUS-0003 PD-B1 (11Q13) 0.415 30.64 13.93 2.32 1.05 0.1 Yes 0.000 SWG 32 844 610 1.9 Category 1 (*N5)

AF06 BUS-0003 PD-B2 (11Q12) 0.415 30.64 13.93 2.32 1.05 0.1 Yes 0.000 SWG 32 844 610 1.9 Category 1 (*N5)
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Lend Lease Services

Power Infrastructure

QUU Gibson Island WWTP

879540 Blower Replacement Project

Arc Flash Assessment - BUS-0003 - Appendix [B10]

Scenario Bus Name Protective Bus Bus Bus Prot Dev Prot Dev Trip/ Ground Breaker Equip Gap Arc Flash Working Incident PPE Level

Device kV Bolted Arcing Bolted Arcing Delay Opening Type (mm) Boundary Distance Energy

Name Fault Fault Fault Fault Time Time/Tol (mm) (mm) (cal/cm2)

(kA) (kA) (kA) (kA) (sec.) (sec.)

AF01 BUS-0003 10Q13 Incomer 3 0.415 26.14 12.27 23.90 11.22 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1

AF06 BUS-0003 PD-B3 (12Q13) 0.415 30.64 13.93 2.32 1.05 0.1 Yes 0.000 SWG 32 844 610 1.9 Category 1 (*N5)

AF07 BUS-0003 10Q13 Incomer 3 0.415 30.64 13.93 23.88 10.85 0.05 Yes 0.000 SWG 32 714 610 1.5 Category 1

AF07 BUS-0003 PD-B1 (11Q13) 0.415 30.64 13.93 2.32 1.05 0.1 Yes 0.000 SWG 32 844 610 1.9 Category 1 (*N5)

AF07 BUS-0003 PD-B2 (11Q12) 0.415 30.64 13.93 2.32 1.05 0.1 Yes 0.000 SWG 32 844 610 1.9 Category 1 (*N5)

AF07 BUS-0003 PD-B3 (12Q13) 0.415 30.64 13.93 2.32 1.05 0.1 Yes 0.000 SWG 32 844 610 1.9 Category 1 (*N5)

AF06 BUS-0003 (10Q13 Incomer 3 LineSide) 7-MCGG (EF) 0.415 30.64 13.93 23.88 10.85 0.02 Yes 0.060 SWG 32 982 610 2.4 Category 1

AF06 BUS-0003 (10Q13 Incomer 3 LineSide) 10Q13 Incomer 3 0.415 30.64 13.93 6.95 3.16 0.1 Yes 0.000 SWG 32 1028 610 2.6 Category 1

AF07 BUS-0003 (10Q13 Incomer 3 LineSide) 7-MCGG (EF) 0.415 30.64 13.93 23.88 10.85 0.02 Yes 0.060 SWG 32 982 610 2.4 Category 1

AF07 BUS-0003 (10Q13 Incomer 3 LineSide) 10Q13 Incomer 3 0.415 30.64 13.93 6.95 3.16 0.1 Yes 0.000 SWG 32 1028 610 2.6 Category 1

AF06 BUS-0003 (11Q13 LoadSide) 10Q13 Incomer 3 (11Q13) 0.415 30.64 13.93 23.88 10.85 0.05 Yes 0.000 SWG 32 714 610 1.5 Category 1 (*N5)

AF06 BUS-0003 (11Q13 LoadSide) PD-B1 0.415 30.64 13.93 2.32 1.05 0.1 Yes 0.000 SWG 32 844 610 1.9 Category 1

AF07 BUS-0003 (11Q13 LoadSide) 10Q13 Incomer 3 (11Q13) 0.415 30.64 13.93 23.88 10.85 0.05 Yes 0.000 SWG 32 714 610 1.5 Category 1 (*N5)

AF07 BUS-0003 (11Q13 LoadSide) PD-B1 0.415 30.64 13.93 2.32 1.05 0.1 Yes 0.000 SWG 32 844 610 1.9 Category 1

AF06 BUS-0003 (12Q13 LoadSide) 10Q13 Incomer 3 (12Q13) 0.415 30.64 13.93 23.88 10.85 0.05 Yes 0.000 SWG 32 714 610 1.5 Category 1 (*N5)

AF06 BUS-0003 (12Q13 LoadSide) PD-B3 0.415 30.64 13.93 2.32 1.05 0.1 Yes 0.000 SWG 32 844 610 1.9 Category 1

AF07 BUS-0003 (12Q13 LoadSide) 10Q13 Incomer 3 (12Q13) 0.415 30.64 13.93 23.88 10.85 0.05 Yes 0.000 SWG 32 714 610 1.5 Category 1 (*N5)

AF07 BUS-0003 (12Q13 LoadSide) PD-B3 0.415 30.64 13.93 2.32 1.05 0.1 Yes 0.000 SWG 32 844 610 1.9 Category 1

AF06 BUS-0003 (12Q14 LoadSide) 12Q14 0.415 30.64 13.93 30.64 13.93 0.051 Yes 0.000 SWG 32 721 610 1.5 Category 1

AF07 BUS-0003 (12Q14 LoadSide) 12Q14 0.415 30.64 13.93 30.64 13.93 0.051 Yes 0.000 SWG 32 721 610 1.5 Category 1
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879540 Blower Replacement Project

Arc Flash Assessment - ESB1 - Appendix [B11]

Scenario Bus Name Protective Bus Bus Bus Prot Dev Prot Dev Trip/ Ground Breaker Equip Gap Arc Flash Working Incident PPE Level

Device kV Bolted Arcing Bolted Arcing Delay Opening Type (mm) Boundary Distance Energy

Name Fault Fault Fault Fault Time Time/Tol (mm) (mm) (cal/cm2)

(kA) (kA) (kA) (kA) (sec.) (sec.)

AF01 ESB1 Replacement 10Q11 Incomer 1 (10Q16) 0.415 25.83 12.92 23.61 11.81 0.05 Yes 0.000 PNL 25 661 457 2.2 Category 1 (*N5)

AF02 ESB1 Replacement 10Q11 Incomer 1 (10Q16) 0.415 25.82 12.92 23.61 11.81 0.05 Yes 0.000 PNL 25 661 457 2.2 Category 1 (*N5)

AF03 ESB1 Replacement 10Q12 Incomer 2 (10Q16) 0.415 27.92 13.77 23.49 11.58 0.05 Yes 0.000 PNL 25 690 457 2.3 Category 1 (*N5)

AF03 ESB1 Replacement IndMtr Decay @5cycles 0.415 27.92 13.77 4.56 3.13 0.1 Yes 0.000 PNL 25 771 457 2.8 Category 1

AF04 ESB1 Replacement 10Q11 Incomer 1 (10Q16) 0.415 28.01 13.80 23.57 11.62 0.05 Yes 0.000 PNL 25 691 457 2.4 Category 1 (*N5)

AF04 ESB1 Replacement IndMtr Decay @5cycles 0.415 28.01 13.80 4.57 3.13 0.1 Yes 0.000 PNL 25 772 457 2.8 Category 1

AF05 ESB1 Replacement 10Q12 Incomer 2 (10Q16) 0.415 27.94 13.78 23.51 11.59 0.05 Yes 0.000 PNL 25 690 457 2.3 Category 1 (*N5)

AF05 ESB1 Replacement IndMtr Decay @5cycles 0.415 27.94 13.78 4.56 3.13 0.1 Yes 0.000 PNL 25 772 457 2.8 Category 1

AF06 ESB1 Replacement 10Q11 Incomer 1 (10Q16) 0.415 25.84 12.92 23.63 11.82 0.05 Yes 0.000 PNL 25 661 457 2.2 Category 1 (*N5)

AF01 ESB1 Replacement (10Q16 LineSide) 10Q11 Incomer 1 0.415 25.83 12.92 23.61 11.81 0.05 Yes 0.000 PNL 25 661 457 2.2 Category 1

AF01 ESB1 Replacement (10Q16 LineSide) PD-B4 (11Q11) 0.415 25.83 12.92 2.29 1.14 0.1 Yes 0.000 PNL 25 706 457 2.4 Category 1 (*N5)

AF02 ESB1 Replacement (10Q16 LineSide) 10Q11 Incomer 1 0.415 25.82 12.92 23.61 11.81 0.05 Yes 0.000 PNL 25 661 457 2.2 Category 1

AF02 ESB1 Replacement (10Q16 LineSide) PD-B4 (11Q11) 0.415 25.82 12.92 2.29 1.14 0.1 Yes 0.000 PNL 25 706 457 2.4 Category 1 (*N5)

AF03 ESB1 Replacement (10Q16 LineSide) 10Q12 Incomer 2 0.415 27.92 13.77 23.49 11.58 0.05 Yes 0.000 PNL 25 690 457 2.3 Category 1

AF03 ESB1 Replacement (10Q16 LineSide) PD-B2 (11Q12) 0.415 27.92 13.77 2.28 1.12 0.1 Yes 0.000 PNL 25 769 457 2.8 Category 1 (*N5)

AF03 ESB1 Replacement (10Q16 LineSide) PD-B4 (11Q11) 0.415 27.92 13.77 2.29 1.13 0.1 Yes 0.000 PNL 25 769 457 2.8 Category 1 (*N5)

AF04 ESB1 Replacement (10Q16 LineSide) 10Q11 Incomer 1 0.415 28.01 13.80 23.57 11.62 0.05 Yes 0.000 PNL 25 691 457 2.4 Category 1

AF04 ESB1 Replacement (10Q16 LineSide) PD-B2 (11Q12) 0.415 28.01 13.80 2.29 1.13 0.1 Yes 0.000 PNL 25 770 457 2.8 Category 1 (*N5)

AF04 ESB1 Replacement (10Q16 LineSide) PD-B4 (11Q11) 0.415 28.01 13.80 2.29 1.13 0.1 Yes 0.000 PNL 25 770 457 2.8 Category 1 (*N5)

AF05 ESB1 Replacement (10Q16 LineSide) 10Q12 Incomer 2 0.415 27.94 13.78 23.51 11.59 0.05 Yes 0.000 PNL 25 690 457 2.3 Category 1

AF05 ESB1 Replacement (10Q16 LineSide) PD-B2 (11Q12) 0.415 27.94 13.78 2.28 1.12 0.1 Yes 0.000 PNL 25 770 457 2.8 Category 1 (*N5)

AF05 ESB1 Replacement (10Q16 LineSide) PD-B4 (11Q11) 0.415 27.94 13.78 2.29 1.13 0.1 Yes 0.000 PNL 25 770 457 2.8 Category 1 (*N5)

AF06 ESB1 Replacement (10Q16 LineSide) 10Q11 Incomer 1 0.415 25.84 12.92 23.63 11.82 0.05 Yes 0.000 PNL 25 661 457 2.2 Category 1

AF06 ESB1 Replacement (10Q16 LineSide) PD-B4 (11Q11) 0.415 25.84 12.92 2.29 1.14 0.1 Yes 0.000 PNL 25 706 457 2.4 Category 1 (*N5)

AF01 ESB1 Replacement (12Q16 LoadSide) 12Q16 0.415 25.83 12.92 25.83 12.92 0.016 Yes 0.000 PNL 25 325 457 0.68 Category 0

AF02 ESB1 Replacement (12Q16 LoadSide) 12Q16 0.415 25.82 12.92 25.82 12.92 0.016 Yes 0.000 PNL 25 325 457 0.68 Category 0

AF03 ESB1 Replacement (12Q16 LoadSide) 12Q16 0.415 27.92 13.77 27.92 13.77 0.016 Yes 0.000 PNL 25 338 457 0.73 Category 0

AF04 ESB1 Replacement (12Q16 LoadSide) 12Q16 0.415 28.01 13.80 28.01 13.80 0.016 Yes 0.000 PNL 25 339 457 0.73 Category 0

AF05 ESB1 Replacement (12Q16 LoadSide) 12Q16 0.415 27.94 13.78 27.94 13.78 0.016 Yes 0.000 PNL 25 338 457 0.73 Category 0

AF06 ESB1 Replacement (12Q16 LoadSide) 12Q16 0.415 25.84 12.92 25.84 12.92 0.016 Yes 0.000 PNL 25 325 457 0.68 Category 0

AF01 ESB1 Replacement (13Q16 LoadSide) 13Q16 0.415 25.83 12.92 25.83 12.92 0.016 Yes 0.000 PNL 25 325 457 0.68 Category 0

AF02 ESB1 Replacement (13Q16 LoadSide) 13Q16 0.415 25.82 12.92 25.82 12.92 0.016 Yes 0.000 PNL 25 325 457 0.68 Category 0

AF03 ESB1 Replacement (13Q16 LoadSide) 13Q16 0.415 27.92 13.77 27.92 13.77 0.016 Yes 0.000 PNL 25 338 457 0.73 Category 0

AF04 ESB1 Replacement (13Q16 LoadSide) 13Q16 0.415 28.01 13.80 28.01 13.80 0.016 Yes 0.000 PNL 25 339 457 0.73 Category 0

AF05 ESB1 Replacement (13Q16 LoadSide) 13Q16 0.415 27.94 13.78 27.94 13.78 0.016 Yes 0.000 PNL 25 338 457 0.73 Category 0

AF06 ESB1 Replacement (13Q16 LoadSide) 13Q16 0.415 25.84 12.92 25.84 12.92 0.016 Yes 0.000 PNL 25 325 457 0.68 Category 0

AF01 ESB1 Replacement (14Q16 LoadSide) 14Q16 0.415 25.83 12.92 25.83 12.92 0.016 Yes 0.000 PNL 25 335 457 0.72 Category 0

AF02 ESB1 Replacement (14Q16 LoadSide) 14Q16 0.415 25.82 12.92 25.82 12.92 0.016 Yes 0.000 PNL 25 335 457 0.72 Category 0

AF03 ESB1 Replacement (14Q16 LoadSide) 14Q16 0.415 27.92 13.77 27.92 13.77 0.016 Yes 0.000 PNL 25 348 457 0.77 Category 0

AF04 ESB1 Replacement (14Q16 LoadSide) 14Q16 0.415 28.01 13.80 28.01 13.80 0.016 Yes 0.000 PNL 25 349 457 0.77 Category 0

AF05 ESB1 Replacement (14Q16 LoadSide) 14Q16 0.415 27.94 13.78 27.94 13.78 0.016 Yes 0.000 PNL 25 349 457 0.77 Category 0

AF06 ESB1 Replacement (14Q16 LoadSide) 14Q16 0.415 25.84 12.92 25.84 12.92 0.016 Yes 0.000 PNL 25 335 457 0.72 Category 0

AF01 ESB1 Replacement (15Q16 LoadSide) 15Q16 0.415 25.83 12.92 25.83 12.92 0.015 Yes 0.000 PNL 25 319 457 0.66 Category 0
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Lend Lease Services

Power Infrastructure

QUU Gibson Island WWTP

879540 Blower Replacement Project

Arc Flash Assessment - ESB1 - Appendix [B11]

Scenario Bus Name Protective Bus Bus Bus Prot Dev Prot Dev Trip/ Ground Breaker Equip Gap Arc Flash Working Incident PPE Level

Device kV Bolted Arcing Bolted Arcing Delay Opening Type (mm) Boundary Distance Energy

Name Fault Fault Fault Fault Time Time/Tol (mm) (mm) (cal/cm2)

(kA) (kA) (kA) (kA) (sec.) (sec.)

AF01 ESB1 Replacement 10Q11 Incomer 1 (10Q16) 0.415 25.83 12.92 23.61 11.81 0.05 Yes 0.000 PNL 25 661 457 2.2 Category 1 (*N5)

AF02 ESB1 Replacement (15Q16 LoadSide) 15Q16 0.415 25.82 12.92 25.82 12.92 0.015 Yes 0.000 PNL 25 319 457 0.66 Category 0

AF03 ESB1 Replacement (15Q16 LoadSide) 15Q16 0.415 27.92 13.77 27.92 13.77 0.015 Yes 0.000 PNL 25 333 457 0.71 Category 0

AF04 ESB1 Replacement (15Q16 LoadSide) 15Q16 0.415 28.01 13.80 28.01 13.80 0.015 Yes 0.000 PNL 25 333 457 0.71 Category 0

AF05 ESB1 Replacement (15Q16 LoadSide) 15Q16 0.415 27.94 13.78 27.94 13.78 0.015 Yes 0.000 PNL 25 333 457 0.71 Category 0

AF06 ESB1 Replacement (15Q16 LoadSide) 15Q16 0.415 25.84 12.92 25.84 12.92 0.015 Yes 0.000 PNL 25 319 457 0.66 Category 0

AF01 ESB1 Replacement (20Q16 LoadSide) 20Q16 0.415 25.83 12.92 25.83 12.92 0.016 Yes 0.000 PNL 25 325 457 0.68 Category 0

AF02 ESB1 Replacement (20Q16 LoadSide) 20Q16 0.415 25.82 12.92 25.82 12.92 0.016 Yes 0.000 PNL 25 325 457 0.68 Category 0

AF03 ESB1 Replacement (20Q16 LoadSide) 20Q16 0.415 27.92 13.77 27.92 13.77 0.016 Yes 0.000 PNL 25 338 457 0.73 Category 0

AF04 ESB1 Replacement (20Q16 LoadSide) 20Q16 0.415 28.01 13.80 28.01 13.80 0.016 Yes 0.000 PNL 25 339 457 0.73 Category 0

AF05 ESB1 Replacement (20Q16 LoadSide) 20Q16 0.415 27.94 13.78 27.94 13.78 0.016 Yes 0.000 PNL 25 338 457 0.73 Category 0

AF06 ESB1 Replacement (20Q16 LoadSide) 20Q16 0.415 25.84 12.92 25.84 12.92 0.016 Yes 0.000 PNL 25 325 457 0.68 Category 0

AF07 ESB1 Replacement ESB1 FDR CB 0.415 2.23 1.74 2.23 1.74 0.08 Yes 0.000 PNL 25 235 457 0.40 Category 0

AF07 ESB1 Replacement (11Q16 LineSide) ESB1 FDR CB 0.415 2.23 1.74 2.23 1.74 0.08 Yes 0.000 PNL 25 235 457 0.40 Category 0

AF07 ESB1 Replacement (12Q16 LoadSide) 12Q16 0.415 2.23 1.74 2.23 1.74 0.018 Yes 0.000 PNL 25 96 457 0.09 Category 0

AF07 ESB1 Replacement (13Q16 LoadSide) 13Q16 0.415 2.23 1.74 2.23 1.74 0.018 Yes 0.000 PNL 25 96 457 0.09 Category 0

AF07 ESB1 Replacement (14Q16 LoadSide) 14Q16 0.415 2.23 1.74 2.23 1.74 0.023 Yes 0.000 PNL 25 110 457 0.12 Category 0

AF07 ESB1 Replacement (15Q16 LoadSide) 15Q16 0.415 2.23 1.74 2.23 1.74 0.017 Yes 0.000 PNL 25 90 457 0.08 Category 0

AF07 ESB1 Replacement (20Q16 LoadSide) 20Q16 0.415 2.23 1.74 2.23 1.74 0.018 Yes 0.000 PNL 25 96 457 0.09 Category 0

Arc Flash Analysis.xlsx, ESB1 Page 2 of 2 Status:6/12/2014, 4:41 PM
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Lend Lease Services

Power Infrastructure

QUU Gibson Island WWTP

879540 Blower Replacement Project

Short Circuit Scenarios

ESB1 BUS-0001 BUS-0002 BUS-0003

SC01 O C C O C O C 25.083 25.394 27.381 27.381 One Blower per transformer

SC02 O C C O C C O 25.083 25.394 23.900 27.381 Two Blowers on Transformer 2, One 
Blowers on Transformer 1

SC03 O C C O C O C 25.083 25.394 27.381 27.381 Two Blowers on Transformer 3, One 
blower on Transformer 1

SC04 O C C C O O C 25.083 25.394 27.381 27.381 Two Blowers on Transformer 1, One 
on Transformer 3

SC05 O C O C C O C 25.083 25.394 27.381 27.381 Two Blowers on Transformer 2, Two 
Blowers on Transformer 3

SC06 O C C O O C C 25.083 25.394 27.381 27.381 Three Blowers on Transformer 3, 
One Blower on transformer 1

SC07 C O C O C O C 25.083 25.394 27.381 27.381 ESB1 from Generator, 4 Blowers

C
O

Key:

Closed
Open

Scenario

Bus - Initial 3P Fault Current I"k3 (kA)
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 ------------------------------------------------------------------------------

 ALL INFORMATION PRESENTED IS FOR REVIEW, APPROVAL

 INTERPRETATION AND APPLICATION BY A REGISTERED ENGINEER ONLY

 SKM DISCLAIMS ANY RESPONSIBILITY AND LIABILITY RESULTING

 FROM THE USE AND INTERPRETATION OF THIS SOFTWARE.

 ------------------------------------------------------------------------------

 SKM POWER*TOOLS FOR WINDOWS

 SHORT CIRCUIT ANALYSIS REPORT

 COPYRIGHT SKM SYSTEMS ANALYSIS, INC. 1995-2014

 ------------------------------------------------------------------------------
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     ALL PU VALUES ARE EXPRESSED ON A 100 MVA BASE

                    SWING GENERATORS

     BUS NAME       SOURCE NAME       VOLTAGE  ANGLE

     ================================================

     BUS-0013       UTIL-0001         1.01     0.00

     BUS-0069       SGEN-0001         1.00     0.00
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 ************* P R E - F A U L T   V O L T A G E   P R O F I L E **************

 BUS#  NAME       BASE VOLTS    PU VOLTS     ANGLE (D)

   ASB2 Ess          415.00     1.0100           0.

   ASB3_BUS-1        415.00     1.0100         -30.

   ASB3_BUS-2        415.00     1.0100         -30.

   BUS 2           11000.00     1.0100           0.

   BUS-0001          415.00     1.0100         -30.

   BUS-0002          415.00     1.0100         -30.

   BUS-0003          415.00     1.0100         -30.

   ESB1 Replaceme    415.00     1.0100         -30.
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: 3PH

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================

  ASB2 Ess       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2319.2 /  -86. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    4.400 +j  60.425 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    13.733

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     3491.0      2665.4      2463.7      2343.0      2320.8

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2319.2 / -85.8     2319.2 / 154.2      2319.2 /  34.2

  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0002          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0003          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ESB1 Replaceme    415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0005          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0008          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0009          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS 2           11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0013        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0014        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0015        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0016        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0017          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0018          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0019          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0020          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0022          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0028          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0029          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0030          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.
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  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0031          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0033          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0036          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-1        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-2        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB2 Ess          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0050          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0052          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0054          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0063          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0068          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0069          415.0  0.0097 / -39.  0.0097 /-159.  0.0097 /  81.

    ASB2 Ess       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0069       ASB2 Ess       CBL-0045         415.   2319.2/ -86.   2319.2/ 154.   2319.2/  34.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-1     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  20532.4 /  -91. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    3.268 +j   6.013 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     1.840

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    21196.7     20532.4     20532.4     20532.4     20532.4

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 20532.4 / -91.5    20532.4 / 148.5     20532.4 /  28.5

  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.2543 / -57.  0.2543 /-177.  0.2543 /  63.

    BUS-0002          415.0  0.9396 / -32.  0.9396 /-152.  0.9396 /  88.

    BUS-0003          415.0  0.9396 / -32.  0.9396 /-152.  0.9396 /  88.

    ESB1 Replaceme    415.0  0.2543 / -57.  0.2543 /-177.  0.2543 /  63.

    BUS-0005          415.0  0.2798 / -56.  0.2798 /-176.  0.2798 /  64.

    BUS-0008          415.0  0.9393 / -32.  0.9393 /-152.  0.9393 /  88.

    BUS-0009          415.0  0.9393 / -32.  0.9393 /-152.  0.9393 /  88.

    BUS 2           11000.0  0.9328 /  -2.  0.9328 /-122.  0.9328 / 118.

    BUS-0013        11000.0  0.9349 /  -2.  0.9349 /-122.  0.9349 / 118.

    BUS-0014        11000.0  0.9319 /  -2.  0.9319 /-122.  0.9319 / 118.

    BUS-0015        11000.0  0.9328 /  -2.  0.9328 /-122.  0.9328 / 118.

    BUS-0016        11000.0  0.9328 /  -2.  0.9328 /-122.  0.9328 / 118.

    BUS-0017          415.0  0.2543 / -57.  0.2543 /-177.  0.2543 /  63.

    BUS-0018          415.0  0.2543 / -57.  0.2543 /-177.  0.2543 /  63.

    BUS-0019          415.0  0.2543 / -57.  0.2543 /-177.  0.2543 /  63.

    BUS-0020          415.0  0.2543 / -57.  0.2543 /-177.  0.2543 /  63.

    BUS-0022          415.0  0.2682 / -57.  0.2682 /-177.  0.2682 /  63.

    BUS-0028          415.0  0.9396 / -32.  0.9396 /-152.  0.9396 /  88.

    BUS-0029          415.0  0.9396 / -32.  0.9396 /-152.  0.9396 /  88.

    BUS-0030          415.0  0.9396 / -32.  0.9396 /-152.  0.9396 /  88.

    BUS-0031          415.0  0.9396 / -32.  0.9396 /-152.  0.9396 /  88.
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  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.9396 / -32.  0.9396 /-152.  0.9396 /  88.

    BUS-0036          415.0  0.9409 / -32.  0.9409 /-152.  0.9409 /  88.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  0.9409 / -32.  0.9409 /-152.  0.9409 /  88.

    ASB3_BUS-1        415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-2        415.0  0.9396 / -32.  0.9396 /-152.  0.9396 /  88.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.2555 / -57.  0.2555 /-177.  0.2555 /  63.

    BUS-0052          415.0  0.9397 / -32.  0.9397 /-152.  0.9397 /  88.

    BUS-0054          415.0  0.9397 / -32.  0.9397 /-152.  0.9397 /  88.

    BUS-0063          415.0  0.2682 / -57.  0.2682 /-177.  0.2682 /  63.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  0.9409 / -32.  0.9409 /-152.  0.9409 /  88.

    BUS-0068          415.0  0.9409 / -32.  0.9409 /-152.  0.9409 /  88.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-1     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.  20532.4/ -91.  20532.4/ 149.  20532.4/  29.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-2     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  20532.4 /  -91. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    3.268 +j   6.013 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     1.840

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    21196.7     20532.4     20532.4     20532.4     20532.4

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 20532.4 / -91.5    20532.4 / 148.5     20532.4 /  28.5

  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.9396 / -32.  0.9396 /-152.  0.9396 /  88.

    BUS-0002          415.0  0.9396 / -32.  0.9396 /-152.  0.9396 /  88.

    BUS-0003          415.0  0.2543 / -57.  0.2543 /-177.  0.2543 /  63.

    ESB1 Replaceme    415.0  0.9396 / -32.  0.9396 /-152.  0.9396 /  88.

    BUS-0005          415.0  0.9393 / -32.  0.9393 /-152.  0.9393 /  88.

    BUS-0008          415.0  0.2798 / -56.  0.2798 /-176.  0.2798 /  64.

    BUS-0009          415.0  0.9393 / -32.  0.9393 /-152.  0.9393 /  88.

    BUS 2           11000.0  0.9328 /  -2.  0.9328 /-122.  0.9328 / 118.

    BUS-0013        11000.0  0.9349 /  -2.  0.9349 /-122.  0.9349 / 118.

    BUS-0014        11000.0  0.9328 /  -2.  0.9328 /-122.  0.9328 / 118.

    BUS-0015        11000.0  0.9328 /  -2.  0.9328 /-122.  0.9328 / 118.

    BUS-0016        11000.0  0.9319 /  -2.  0.9319 /-122.  0.9319 / 118.

    BUS-0017          415.0  0.9396 / -32.  0.9396 /-152.  0.9396 /  88.

    BUS-0018          415.0  0.9396 / -32.  0.9396 /-152.  0.9396 /  88.

    BUS-0019          415.0  0.9396 / -32.  0.9396 /-152.  0.9396 /  88.

    BUS-0020          415.0  0.9396 / -32.  0.9396 /-152.  0.9396 /  88.

    BUS-0022          415.0  0.9409 / -32.  0.9409 /-152.  0.9409 /  88.

    BUS-0028          415.0  0.9396 / -32.  0.9396 /-152.  0.9396 /  88.

    BUS-0029          415.0  0.9396 / -32.  0.9396 /-152.  0.9396 /  88.

    BUS-0030          415.0  0.9396 / -32.  0.9396 /-152.  0.9396 /  88.

    BUS-0031          415.0  0.9396 / -32.  0.9396 /-152.  0.9396 /  88.
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  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.9396 / -32.  0.9396 /-152.  0.9396 /  88.

    BUS-0036          415.0  0.9409 / -32.  0.9409 /-152.  0.9409 /  88.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  0.2682 / -57.  0.2682 /-177.  0.2682 /  63.

    ASB3_BUS-1        415.0  0.9396 / -32.  0.9396 /-152.  0.9396 /  88.

    ASB3_BUS-2        415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.9397 / -32.  0.9397 /-152.  0.9397 /  88.

    BUS-0052          415.0  0.9397 / -32.  0.9397 /-152.  0.9397 /  88.

    BUS-0054          415.0  0.2555 / -57.  0.2555 /-177.  0.2555 /  63.

    BUS-0063          415.0  0.9409 / -32.  0.9409 /-152.  0.9409 /  88.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  0.2682 / -57.  0.2682 /-177.  0.2682 /  63.

    BUS-0068          415.0  0.9409 / -32.  0.9409 /-152.  0.9409 /  88.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-2     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.  20532.4/ -91.  20532.4/ 149.  20532.4/  29.

 -----------------------------------------------------------------------------------------------
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  BUS 2          VOLTAGE BASE LL:               11000.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   8371.0 /  -86. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    0.049 +j   0.631 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    12.821

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    12487.0      9476.8      8802.3      8433.0      8374.3

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  8371.0 / -85.5     8371.0 / 154.5      8371.0 /  34.5

  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.0809 / -46.  0.0809 /-166.  0.0809 /  74.

    BUS-0002          415.0  0.0809 / -46.  0.0809 /-166.  0.0809 /  74.

    BUS-0003          415.0  0.0809 / -46.  0.0809 /-166.  0.0809 /  74.

    ESB1 Replaceme    415.0  0.0809 / -46.  0.0809 /-166.  0.0809 /  74.

    BUS-0005          415.0  0.0781 / -45.  0.0781 /-165.  0.0781 /  75.

    BUS-0008          415.0  0.0781 / -45.  0.0781 /-165.  0.0781 /  75.

    BUS-0009          415.0  0.0781 / -45.  0.0781 /-165.  0.0781 /  75.

    BUS 2           11000.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0013        11000.0  0.0253 / -46.  0.0253 /-166.  0.0253 /  74.

    BUS-0014        11000.0  0.0002 / -73.  0.0002 / 167.  0.0002 /  47.

    BUS-0015        11000.0  0.0002 / -73.  0.0002 / 167.  0.0002 /  47.

    BUS-0016        11000.0  0.0002 / -73.  0.0002 / 167.  0.0002 /  47.

    BUS-0017          415.0  0.0809 / -46.  0.0809 /-166.  0.0809 /  74.

    BUS-0018          415.0  0.0809 / -46.  0.0809 /-166.  0.0809 /  74.

    BUS-0019          415.0  0.0809 / -46.  0.0809 /-166.  0.0809 /  74.

    BUS-0020          415.0  0.0809 / -46.  0.0809 /-166.  0.0809 /  74.

    BUS-0022          415.0  0.0960 / -50.  0.0960 /-170.  0.0960 /  70.

    BUS-0028          415.0  0.0809 / -46.  0.0809 /-166.  0.0809 /  74.

    BUS-0029          415.0  0.0809 / -46.  0.0809 /-166.  0.0809 /  74.

    BUS-0030          415.0  0.0809 / -46.  0.0809 /-166.  0.0809 /  74.

    BUS-0031          415.0  0.0809 / -46.  0.0809 /-166.  0.0809 /  74.
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  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.0809 / -46.  0.0809 /-166.  0.0809 /  74.

    BUS-0036          415.0  0.0960 / -50.  0.0960 /-170.  0.0960 /  70.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  0.0960 / -50.  0.0960 /-170.  0.0960 /  70.

    ASB3_BUS-1        415.0  0.0809 / -46.  0.0809 /-166.  0.0809 /  74.

    ASB3_BUS-2        415.0  0.0809 / -46.  0.0809 /-166.  0.0809 /  74.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.0822 / -46.  0.0822 /-166.  0.0822 /  74.

    BUS-0052          415.0  0.0822 / -46.  0.0822 /-166.  0.0822 /  74.

    BUS-0054          415.0  0.0822 / -46.  0.0822 /-166.  0.0822 /  74.

    BUS-0063          415.0  0.0960 / -50.  0.0960 /-170.  0.0960 /  70.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  0.0960 / -50.  0.0960 /-170.  0.0960 /  70.

    BUS-0068          415.0  0.0960 / -50.  0.0960 /-170.  0.0960 /  70.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS 2          ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0013       BUS 2          FDR8           11000.   8129.4/ -86.   8129.4/ 154.   8129.4/  34.

 BUS 2          BUS-0014       HV-CBL-FDR2    11000.     80.7/  98.     80.7/ -22.     80.7/-142.

 BUS 2          BUS-0015       CABLE2         11000.     80.7/  98.     80.7/ -22.     80.7/-142.

 BUS 2          BUS-0016       CABLE15        11000.     80.7/  98.     80.7/ -22.     80.7/-142.

 -----------------------------------------------------------------------------------------------
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  BUS-0001       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  26176.1 / -100. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    1.845 +j   5.041 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.731

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    28679.8     26178.8     26176.2     26176.1     26176.1

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 26176.1 / -99.9    26176.1 / 140.1     26176.1 /  20.1

  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0002          415.0  0.9142 / -32.  0.9142 /-152.  0.9142 /  88.

    BUS-0003          415.0  0.9142 / -32.  0.9142 /-152.  0.9142 /  88.

    ESB1 Replaceme    415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0005          415.0  0.0335 / -52.  0.0335 /-172.  0.0335 /  68.

    BUS-0008          415.0  0.9139 / -32.  0.9139 /-152.  0.9139 /  88.

    BUS-0009          415.0  0.9139 / -32.  0.9139 /-152.  0.9139 /  88.

    BUS 2           11000.0  0.9054 /  -2.  0.9054 /-122.  0.9054 / 118.

    BUS-0013        11000.0  0.9078 /  -2.  0.9078 /-122.  0.9078 / 118.

    BUS-0014        11000.0  0.9045 /  -2.  0.9045 /-122.  0.9045 / 118.

    BUS-0015        11000.0  0.9054 /  -2.  0.9054 /-122.  0.9054 / 118.

    BUS-0016        11000.0  0.9054 /  -2.  0.9054 /-122.  0.9054 / 118.

    BUS-0017          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0018          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0019          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0020          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0022          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    BUS-0028          415.0  0.9142 / -32.  0.9142 /-152.  0.9142 /  88.

    BUS-0029          415.0  0.9142 / -32.  0.9142 /-152.  0.9142 /  88.

    BUS-0030          415.0  0.9142 / -32.  0.9142 /-152.  0.9142 /  88.

    BUS-0031          415.0  0.9142 / -32.  0.9142 /-152.  0.9142 /  88.
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  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.9142 / -32.  0.9142 /-152.  0.9142 /  88.

    BUS-0036          415.0  0.9158 / -32.  0.9158 /-152.  0.9158 /  88.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  0.9158 / -32.  0.9158 /-152.  0.9158 /  88.

    ASB3_BUS-1        415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-2        415.0  0.9142 / -32.  0.9142 /-152.  0.9142 /  88.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.0016 / -73.  0.0016 / 167.  0.0016 /  47.

    BUS-0052          415.0  0.9143 / -32.  0.9143 /-152.  0.9143 /  88.

    BUS-0054          415.0  0.9143 / -32.  0.9143 /-152.  0.9143 /  88.

    BUS-0063          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  0.9158 / -32.  0.9158 /-152.  0.9158 /  88.

    BUS-0068          415.0  0.9158 / -32.  0.9158 /-152.  0.9158 /  88.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0001       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ESB1 Replaceme CBL-0015         415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0005       BUS-0001       FDR2-MBSB        415.  23932.1/ -99.  23932.0/ 141.  23932.1/  21.

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0001       BUS-0050       B4-P1            415.   2316.3/  66.   2316.3/ -54.   2316.3/-174.

 -----------------------------------------------------------------------------------------------
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  BUS-0002       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  26176.1 / -100. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    1.845 +j   5.041 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.731

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    28679.8     26178.8     26176.2     26176.1     26176.1

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 26176.1 / -99.9    26176.1 / 140.1     26176.1 /  20.1

  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.9142 / -32.  0.9142 /-152.  0.9142 /  88.

    BUS-0002          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0003          415.0  0.9142 / -32.  0.9142 /-152.  0.9142 /  88.

    ESB1 Replaceme    415.0  0.9142 / -32.  0.9142 /-152.  0.9142 /  88.

    BUS-0005          415.0  0.9139 / -32.  0.9139 /-152.  0.9139 /  88.

    BUS-0008          415.0  0.9139 / -32.  0.9139 /-152.  0.9139 /  88.

    BUS-0009          415.0  0.0335 / -52.  0.0335 /-172.  0.0335 /  68.

    BUS 2           11000.0  0.9054 /  -2.  0.9054 /-122.  0.9054 / 118.

    BUS-0013        11000.0  0.9078 /  -2.  0.9078 /-122.  0.9078 / 118.

    BUS-0014        11000.0  0.9054 /  -2.  0.9054 /-122.  0.9054 / 118.

    BUS-0015        11000.0  0.9045 /  -2.  0.9045 /-122.  0.9045 / 118.

    BUS-0016        11000.0  0.9054 /  -2.  0.9054 /-122.  0.9054 / 118.

    BUS-0017          415.0  0.9142 / -32.  0.9142 /-152.  0.9142 /  88.

    BUS-0018          415.0  0.9142 / -32.  0.9142 /-152.  0.9142 /  88.

    BUS-0019          415.0  0.9142 / -32.  0.9142 /-152.  0.9142 /  88.

    BUS-0020          415.0  0.9142 / -32.  0.9142 /-152.  0.9142 /  88.

    BUS-0022          415.0  0.9158 / -32.  0.9158 /-152.  0.9158 /  88.

    BUS-0028          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0029          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0030          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0031          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.
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  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0036          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  0.9158 / -32.  0.9158 /-152.  0.9158 /  88.

    ASB3_BUS-1        415.0  0.9142 / -32.  0.9142 /-152.  0.9142 /  88.

    ASB3_BUS-2        415.0  0.9142 / -32.  0.9142 /-152.  0.9142 /  88.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.9143 / -32.  0.9143 /-152.  0.9143 /  88.

    BUS-0052          415.0  0.0016 / -73.  0.0016 / 167.  0.0016 /  47.

    BUS-0054          415.0  0.9143 / -32.  0.9143 /-152.  0.9143 /  88.

    BUS-0063          415.0  0.9158 / -32.  0.9158 /-152.  0.9158 /  88.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  0.9158 / -32.  0.9158 /-152.  0.9158 /  88.

    BUS-0068          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0002       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0009       BUS-0002       FDR5-MBSB        415.  23932.1/ -99.  23932.0/ 141.  23932.1/  21.

 BUS-0002       BUS-0028       ESB1-P1          415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0029       BLOWER1-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0030       GRIT CH-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0031       GRIT DRG-P1      415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0033       SETTLE TNK-P1    415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0052       B2-P1            415.   2316.3/  66.   2316.3/ -54.   2316.3/-174.

 -----------------------------------------------------------------------------------------------
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  BUS-0003       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  26176.1 / -100. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    1.845 +j   5.041 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.731

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    28679.8     26178.8     26176.2     26176.1     26176.1

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 26176.1 / -99.9    26176.1 / 140.1     26176.1 /  20.1

  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.9142 / -32.  0.9142 /-152.  0.9142 /  88.

    BUS-0002          415.0  0.9142 / -32.  0.9142 /-152.  0.9142 /  88.

    BUS-0003          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ESB1 Replaceme    415.0  0.9142 / -32.  0.9142 /-152.  0.9142 /  88.

    BUS-0005          415.0  0.9139 / -32.  0.9139 /-152.  0.9139 /  88.

    BUS-0008          415.0  0.0335 / -52.  0.0335 /-172.  0.0335 /  68.

    BUS-0009          415.0  0.9139 / -32.  0.9139 /-152.  0.9139 /  88.

    BUS 2           11000.0  0.9054 /  -2.  0.9054 /-122.  0.9054 / 118.

    BUS-0013        11000.0  0.9078 /  -2.  0.9078 /-122.  0.9078 / 118.

    BUS-0014        11000.0  0.9054 /  -2.  0.9054 /-122.  0.9054 / 118.

    BUS-0015        11000.0  0.9054 /  -2.  0.9054 /-122.  0.9054 / 118.

    BUS-0016        11000.0  0.9045 /  -2.  0.9045 /-122.  0.9045 / 118.

    BUS-0017          415.0  0.9142 / -32.  0.9142 /-152.  0.9142 /  88.

    BUS-0018          415.0  0.9142 / -32.  0.9142 /-152.  0.9142 /  88.

    BUS-0019          415.0  0.9142 / -32.  0.9142 /-152.  0.9142 /  88.

    BUS-0020          415.0  0.9142 / -32.  0.9142 /-152.  0.9142 /  88.

    BUS-0022          415.0  0.9158 / -32.  0.9158 /-152.  0.9158 /  88.

    BUS-0028          415.0  0.9142 / -32.  0.9142 /-152.  0.9142 /  88.

    BUS-0029          415.0  0.9142 / -32.  0.9142 /-152.  0.9142 /  88.

    BUS-0030          415.0  0.9142 / -32.  0.9142 /-152.  0.9142 /  88.

    BUS-0031          415.0  0.9142 / -32.  0.9142 /-152.  0.9142 /  88.
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  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.9142 / -32.  0.9142 /-152.  0.9142 /  88.

    BUS-0036          415.0  0.9158 / -32.  0.9158 /-152.  0.9158 /  88.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    ASB3_BUS-1        415.0  0.9142 / -32.  0.9142 /-152.  0.9142 /  88.

    ASB3_BUS-2        415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.9143 / -32.  0.9143 /-152.  0.9143 /  88.

    BUS-0052          415.0  0.9143 / -32.  0.9143 /-152.  0.9143 /  88.

    BUS-0054          415.0  0.0016 / -73.  0.0016 / 167.  0.0016 /  47.

    BUS-0063          415.0  0.9158 / -32.  0.9158 /-152.  0.9158 /  88.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    BUS-0068          415.0  0.9158 / -32.  0.9158 /-152.  0.9158 /  88.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0003       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0008       BUS-0003       CABLE14          415.  23932.1/ -99.  23932.0/ 141.  23932.1/  21.

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0003       BUS-0054       B1-P1            415.   2316.3/  66.   2316.3/ -54.   2316.3/-174.

 -----------------------------------------------------------------------------------------------
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  ESB1 Replaceme VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  25875.0 /  -99. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    1.909 +j   5.084 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.664

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    28214.8     25877.0     25875.0     25875.0     25875.0

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 25875.0 / -99.4    25874.9 / 140.6     25874.9 /  20.6

  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.0142 / -65.  0.0142 / 175.  0.0142 /  55.

    BUS-0002          415.0  0.9156 / -32.  0.9156 /-152.  0.9156 /  88.

    BUS-0003          415.0  0.9156 / -32.  0.9156 /-152.  0.9156 /  88.

    ESB1 Replaceme    415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0005          415.0  0.0470 / -55.  0.0470 /-175.  0.0470 /  65.

    BUS-0008          415.0  0.9152 / -32.  0.9152 /-152.  0.9152 /  88.

    BUS-0009          415.0  0.9152 / -32.  0.9152 /-152.  0.9152 /  88.

    BUS 2           11000.0  0.9069 /  -2.  0.9069 /-122.  0.9069 / 118.

    BUS-0013        11000.0  0.9093 /  -2.  0.9093 /-122.  0.9093 / 118.

    BUS-0014        11000.0  0.9060 /  -2.  0.9060 /-122.  0.9060 / 118.

    BUS-0015        11000.0  0.9069 /  -2.  0.9069 /-122.  0.9069 / 118.

    BUS-0016        11000.0  0.9069 /  -2.  0.9069 /-122.  0.9069 / 118.

    BUS-0017          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0018          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0019          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0020          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0022          415.0  0.0318 / -69.  0.0318 / 171.  0.0318 /  51.

    BUS-0028          415.0  0.9156 / -32.  0.9156 /-152.  0.9156 /  88.

    BUS-0029          415.0  0.9156 / -32.  0.9156 /-152.  0.9156 /  88.

    BUS-0030          415.0  0.9156 / -32.  0.9156 /-152.  0.9156 /  88.

    BUS-0031          415.0  0.9156 / -32.  0.9156 /-152.  0.9156 /  88.
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  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.9156 / -32.  0.9156 /-152.  0.9156 /  88.

    BUS-0036          415.0  0.9172 / -32.  0.9172 /-152.  0.9172 /  88.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  0.9172 / -32.  0.9172 /-152.  0.9172 /  88.

    ASB3_BUS-1        415.0  0.0142 / -65.  0.0142 / 175.  0.0142 /  55.

    ASB3_BUS-2        415.0  0.9156 / -32.  0.9156 /-152.  0.9156 /  88.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.0158 / -66.  0.0158 / 174.  0.0158 /  54.

    BUS-0052          415.0  0.9157 / -32.  0.9157 /-152.  0.9157 /  88.

    BUS-0054          415.0  0.9157 / -32.  0.9157 /-152.  0.9157 /  88.

    BUS-0063          415.0  0.0318 / -69.  0.0318 / 171.  0.0318 /  51.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  0.9172 / -32.  0.9172 /-152.  0.9172 /  88.

    BUS-0068          415.0  0.9172 / -32.  0.9172 /-152.  0.9172 /  88.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ESB1 Replaceme ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ESB1 Replaceme CBL-0015         415.  25875.0/ -99.  25874.9/ 141.  25874.9/  21.

 ESB1 Replaceme BUS-0017       BE1-P1           415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0018       PLC DB-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0019       ESB 2-P1         415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0020       BV-P1            415.      0.0/   0.      0.0/   0.      0.0/   0.

 ***********************************************************************************************
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: SLG

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================

  ASB2 Ess       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2319.2 /  -86. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:   13.200 +j 181.275 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    13.733

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   4.400 +j  60.425 (PU)

                                               Z2:   4.400 +j  60.425 (PU)

                                               Z0:   4.400 +j  60.425 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     3491.0      2665.4      2463.7      2343.0      2320.8

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.0100 / -120.0     1.0100 /  120.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2319.2 / -85.8        0.0 /   0.0         0.0 /   0.0

  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0002          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0003          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ESB1 Replaceme    415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0005          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0008          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0009          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS 2           11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0013        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0014        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0015        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0016        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0017          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0018          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0019          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0020          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0022          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0028          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0029          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0030          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 337 of 986



 05 Dec 2014     09:49:28                                             PAGE   21

                                                                                 

                                                                                 

                                                                                 

  

  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0031          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0033          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0036          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-1        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-2        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB2 Ess          415.0  0.0000 /   0.  1.0100 /-120.  1.0100 / 120.

    BUS-0050          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0052          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0054          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0063          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0068          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0069          415.0  0.0097 / -39.  1.0100 /-120.  1.0100 / 120.

    ASB2 Ess       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0069       ASB2 Ess       CBL-0045         415.   2319.2/ -86.      0.0/   0.      0.0/   0.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-1     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   1999.7 /  -35. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:  210.050 +j  17.824 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     0.085

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   3.268 +j   6.013 (PU)

                                               Z2:   3.268 +j   6.013 (PU)

                                               Z0: 203.514 +j   5.799 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     1999.7      1999.7      1999.7      1999.7      1999.7

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.6620 /  178.5     1.7463 /  116.8

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  1999.7 / -34.9        0.0 /   0.0         0.0 /   0.0

  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.0248 /  -1.  1.6620 / 178.  1.7463 / 117.

    BUS-0002          415.0  1.0094 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0003          415.0  1.0094 / -30.  1.0076 /-150.  1.0121 /  90.

    ESB1 Replaceme    415.0  0.0248 /  -1.  1.6620 / 178.  1.7463 / 117.

    BUS-0005          415.0  0.0273 /   1.  1.6619 / 178.  1.7463 / 117.

    BUS-0008          415.0  1.0094 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0009          415.0  1.0094 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS 2           11000.0  1.0070 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0013        11000.0  1.0071 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0014        11000.0  1.0070 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0015        11000.0  1.0070 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0016        11000.0  1.0070 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0017          415.0  0.0248 /  -1.  1.6620 / 178.  1.7463 / 117.

    BUS-0018          415.0  0.0248 /  -1.  1.6620 / 178.  1.7463 / 117.

    BUS-0019          415.0  0.0248 /  -1.  1.6620 / 178.  1.7463 / 117.

    BUS-0020          415.0  0.0248 /  -1.  1.6620 / 178.  1.7463 / 117.

    BUS-0022          415.0  0.0257 /  -1.  1.6625 / 178.  1.7466 / 117.

    BUS-0028          415.0  1.0094 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0029          415.0  1.0094 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0030          415.0  1.0094 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0031          415.0  1.0094 / -30.  1.0076 /-150.  1.0121 /  90.
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  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0094 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0036          415.0  1.0095 / -30.  1.0077 /-150.  1.0121 /  90.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  1.0095 / -30.  1.0077 /-150.  1.0121 /  90.

    ASB3_BUS-1        415.0  0.0000 /   0.  1.6620 / 178.  1.7463 / 117.

    ASB3_BUS-2        415.0  1.0094 / -30.  1.0076 /-150.  1.0121 /  90.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.0248 /  -1.  1.6621 / 178.  1.7464 / 117.

    BUS-0052          415.0  1.0094 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0054          415.0  1.0094 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0063          415.0  0.0257 /  -1.  1.6625 / 178.  1.7466 / 117.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  1.0095 / -30.  1.0077 /-150.  1.0121 /  90.

    BUS-0068          415.0  1.0095 / -30.  1.0077 /-150.  1.0121 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-1     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.   1999.7/ -35.      0.0/   0.      0.0/   0.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-2     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   1999.7 /  -35. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:  210.050 +j  17.824 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     0.085

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   3.268 +j   6.013 (PU)

                                               Z2:   3.268 +j   6.013 (PU)

                                               Z0: 203.514 +j   5.799 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     1999.7      1999.7      1999.7      1999.7      1999.7

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.6620 /  178.5     1.7463 /  116.8

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  1999.7 / -34.9        0.0 /   0.0         0.0 /   0.0

  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0094 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0002          415.0  1.0094 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0003          415.0  0.0248 /  -1.  1.6620 / 178.  1.7463 / 117.

    ESB1 Replaceme    415.0  1.0094 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0005          415.0  1.0094 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0008          415.0  0.0273 /   1.  1.6619 / 178.  1.7463 / 117.

    BUS-0009          415.0  1.0094 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS 2           11000.0  1.0070 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0013        11000.0  1.0071 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0014        11000.0  1.0070 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0015        11000.0  1.0070 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0016        11000.0  1.0070 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0017          415.0  1.0094 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0018          415.0  1.0094 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0019          415.0  1.0094 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0020          415.0  1.0094 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0022          415.0  1.0095 / -30.  1.0077 /-150.  1.0121 /  90.

    BUS-0028          415.0  1.0094 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0029          415.0  1.0094 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0030          415.0  1.0094 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0031          415.0  1.0094 / -30.  1.0076 /-150.  1.0121 /  90.
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  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0094 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0036          415.0  1.0095 / -30.  1.0077 /-150.  1.0121 /  90.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  0.0257 /  -1.  1.6625 / 178.  1.7466 / 117.

    ASB3_BUS-1        415.0  1.0094 / -30.  1.0076 /-150.  1.0121 /  90.

    ASB3_BUS-2        415.0  0.0000 /   0.  1.6620 / 178.  1.7463 / 117.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0094 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0052          415.0  1.0094 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0054          415.0  0.0248 /  -1.  1.6621 / 178.  1.7464 / 117.

    BUS-0063          415.0  1.0095 / -30.  1.0077 /-150.  1.0121 /  90.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  0.0257 /  -1.  1.6625 / 178.  1.7466 / 117.

    BUS-0068          415.0  1.0095 / -30.  1.0077 /-150.  1.0121 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-2     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.   1999.7/ -35.      0.0/   0.      0.0/   0.

 -----------------------------------------------------------------------------------------------
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  BUS 2          VOLTAGE BASE LL:               11000.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   1710.2 /  -80. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    1.668 +j   9.148 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     5.485

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   0.049 +j   0.631 (PU)

                                               Z2:   0.049 +j   0.631 (PU)

                                               Z0:   1.569 +j   7.886 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     2187.5      1727.6      1712.0      1710.2      1710.2

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.5633 / -146.9     1.5868 /  145.6

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  1710.2 / -79.7        0.0 /   0.0         0.0 /   0.0

  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.9248 / -34.  0.9096 /-147.  1.0100 /  90.

    BUS-0002          415.0  0.9248 / -34.  0.9096 /-147.  1.0100 /  90.

    BUS-0003          415.0  0.9248 / -34.  0.9096 /-147.  1.0100 /  90.

    ESB1 Replaceme    415.0  0.9248 / -34.  0.9096 /-147.  1.0100 /  90.

    BUS-0005          415.0  0.9245 / -34.  0.9094 /-147.  1.0100 /  90.

    BUS-0008          415.0  0.9245 / -34.  0.9094 /-147.  1.0100 /  90.

    BUS-0009          415.0  0.9245 / -34.  0.9094 /-147.  1.0100 /  90.

    BUS 2           11000.0  0.0000 /   0.  1.5633 /-147.  1.5868 / 146.

    BUS-0013        11000.0  0.0127 / -67.  1.5671 /-147.  1.5812 / 146.

    BUS-0014        11000.0  0.0000 / -67.  1.5633 /-147.  1.5868 / 146.

    BUS-0015        11000.0  0.0000 / -67.  1.5633 /-147.  1.5868 / 146.

    BUS-0016        11000.0  0.0000 / -67.  1.5633 /-147.  1.5868 / 146.

    BUS-0017          415.0  0.9248 / -34.  0.9096 /-147.  1.0100 /  90.

    BUS-0018          415.0  0.9248 / -34.  0.9096 /-147.  1.0100 /  90.

    BUS-0019          415.0  0.9248 / -34.  0.9096 /-147.  1.0100 /  90.

    BUS-0020          415.0  0.9248 / -34.  0.9096 /-147.  1.0100 /  90.

    BUS-0022          415.0  0.9268 / -34.  0.9103 /-147.  1.0100 /  90.

    BUS-0028          415.0  0.9248 / -34.  0.9096 /-147.  1.0100 /  90.

    BUS-0029          415.0  0.9248 / -34.  0.9096 /-147.  1.0100 /  90.

    BUS-0030          415.0  0.9248 / -34.  0.9096 /-147.  1.0100 /  90.

    BUS-0031          415.0  0.9248 / -34.  0.9096 /-147.  1.0100 /  90.

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 343 of 986



 05 Dec 2014     09:49:28                                             PAGE   27

                                                                                 

                                                                                 

                                                                                 

  

  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.9248 / -34.  0.9096 /-147.  1.0100 /  90.

    BUS-0036          415.0  0.9268 / -34.  0.9103 /-147.  1.0100 /  90.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  0.9268 / -34.  0.9103 /-147.  1.0100 /  90.

    ASB3_BUS-1        415.0  0.9248 / -34.  0.9096 /-147.  1.0100 /  90.

    ASB3_BUS-2        415.0  0.9248 / -34.  0.9096 /-147.  1.0100 /  90.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.9250 / -34.  0.9097 /-147.  1.0100 /  90.

    BUS-0052          415.0  0.9250 / -34.  0.9097 /-147.  1.0100 /  90.

    BUS-0054          415.0  0.9250 / -34.  0.9097 /-147.  1.0100 /  90.

    BUS-0063          415.0  0.9268 / -34.  0.9103 /-147.  1.0100 /  90.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  0.9268 / -34.  0.9103 /-147.  1.0100 /  90.

    BUS-0068          415.0  0.9268 / -34.  0.9103 /-147.  1.0100 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS 2          ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0013       BUS 2          FDR8           11000.   1677.3/ -80.     16.5/ -76.     16.5/ -76.

 BUS 2          BUS-0014       HV-CBL-FDR2    11000.     11.0/ 104.      5.5/ -76.      5.5/ -76.

 BUS 2          BUS-0015       CABLE2         11000.     11.0/ 104.      5.5/ -76.      5.5/ -76.

 BUS 2          BUS-0016       CABLE15        11000.     11.0/ 104.      5.5/ -76.      5.5/ -76.

 -----------------------------------------------------------------------------------------------
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  BUS-0001       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2043.1 /  -34. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:  205.782 +j  14.908 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     0.072

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.845 +j   5.041 (PU)

                                               Z2:   1.845 +j   5.041 (PU)

                                               Z0: 202.091 +j   4.827 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     2043.1      2043.1      2043.1      2043.1      2043.1

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.6860 /  178.4     1.7590 /  117.4

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2043.1 / -34.1        0.0 /   0.0         0.0 /   0.0

  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.0000 /   0.  1.6860 / 178.  1.7590 / 117.

    BUS-0002          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0003          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    ESB1 Replaceme    415.0  0.0000 /   0.  1.6860 / 178.  1.7590 / 117.

    BUS-0005          415.0  0.0027 /  13.  1.6859 / 178.  1.7590 / 117.

    BUS-0008          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0009          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS 2           11000.0  1.0070 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0013        11000.0  1.0071 /   0.  1.0100 /-120.  1.0120 / 120.

    BUS-0014        11000.0  1.0069 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0015        11000.0  1.0070 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0016        11000.0  1.0070 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0017          415.0  0.0000 /   0.  1.6860 / 178.  1.7590 / 117.

    BUS-0018          415.0  0.0000 /   0.  1.6860 / 178.  1.7590 / 117.

    BUS-0019          415.0  0.0000 /   0.  1.6860 / 178.  1.7590 / 117.

    BUS-0020          415.0  0.0000 /   0.  1.6860 / 178.  1.7590 / 117.

    BUS-0022          415.0  0.0009 /  -7.  1.6865 / 178.  1.7593 / 117.

    BUS-0028          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0029          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0030          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0031          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.
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  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0036          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    ASB3_BUS-1        415.0  0.0000 /   0.  1.6860 / 178.  1.7590 / 117.

    ASB3_BUS-2        415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.0001 /  -7.  1.6861 / 178.  1.7590 / 117.

    BUS-0052          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0054          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0063          415.0  0.0009 /  -7.  1.6865 / 178.  1.7593 / 117.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0068          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0001       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ESB1 Replaceme CBL-0015         415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0005       BUS-0001       FDR2-MBSB        415.   1926.2/ -33.     60.3/ -48.     60.3/ -48.

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0001       BUS-0050       B4-P1            415.    120.5/ 132.     60.3/ -48.     60.3/ -48.

 -----------------------------------------------------------------------------------------------

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 346 of 986



 05 Dec 2014     09:49:28                                             PAGE   30

                                                                                 

                                                                                 

                                                                                 

  

  BUS-0002       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2043.1 /  -34. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:  205.782 +j  14.908 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     0.072

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.845 +j   5.041 (PU)

                                               Z2:   1.845 +j   5.041 (PU)

                                               Z0: 202.091 +j   4.827 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     2043.1      2043.1      2043.1      2043.1      2043.1

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.6860 /  178.4     1.7590 /  117.4

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2043.1 / -34.1        0.0 /   0.0         0.0 /   0.0

  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0002          415.0  0.0000 /   0.  1.6860 / 178.  1.7590 / 117.

    BUS-0003          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    ESB1 Replaceme    415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0005          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0008          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0009          415.0  0.0027 /  13.  1.6859 / 178.  1.7590 / 117.

    BUS 2           11000.0  1.0070 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0013        11000.0  1.0071 /   0.  1.0100 /-120.  1.0120 / 120.

    BUS-0014        11000.0  1.0070 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0015        11000.0  1.0069 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0016        11000.0  1.0070 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0017          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0018          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0019          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0020          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0022          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0028          415.0  0.0000 /   0.  1.6860 / 178.  1.7590 / 117.

    BUS-0029          415.0  0.0000 /   0.  1.6860 / 178.  1.7590 / 117.

    BUS-0030          415.0  0.0000 /   0.  1.6860 / 178.  1.7590 / 117.

    BUS-0031          415.0  0.0000 /   0.  1.6860 / 178.  1.7590 / 117.
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  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.0000 /   0.  1.6860 / 178.  1.7590 / 117.

    BUS-0036          415.0  0.0009 /  -7.  1.6865 / 178.  1.7593 / 117.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    ASB3_BUS-1        415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    ASB3_BUS-2        415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0052          415.0  0.0001 /  -7.  1.6861 / 178.  1.7590 / 117.

    BUS-0054          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0063          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0068          415.0  0.0009 /  -7.  1.6865 / 178.  1.7593 / 117.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0002       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0009       BUS-0002       FDR5-MBSB        415.   1926.2/ -33.     60.3/ -48.     60.3/ -48.

 BUS-0002       BUS-0028       ESB1-P1          415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0029       BLOWER1-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0030       GRIT CH-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0031       GRIT DRG-P1      415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0033       SETTLE TNK-P1    415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0052       B2-P1            415.    120.5/ 132.     60.3/ -48.     60.3/ -48.

 -----------------------------------------------------------------------------------------------
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  BUS-0003       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2043.1 /  -34. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:  205.782 +j  14.908 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     0.072

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.845 +j   5.041 (PU)

                                               Z2:   1.845 +j   5.041 (PU)

                                               Z0: 202.091 +j   4.827 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     2043.1      2043.1      2043.1      2043.1      2043.1

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.6860 /  178.4     1.7590 /  117.4

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2043.1 / -34.1        0.0 /   0.0         0.0 /   0.0

  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0002          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0003          415.0  0.0000 /   0.  1.6860 / 178.  1.7590 / 117.

    ESB1 Replaceme    415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0005          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0008          415.0  0.0027 /  13.  1.6859 / 178.  1.7590 / 117.

    BUS-0009          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS 2           11000.0  1.0070 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0013        11000.0  1.0071 /   0.  1.0100 /-120.  1.0120 / 120.

    BUS-0014        11000.0  1.0070 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0015        11000.0  1.0070 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0016        11000.0  1.0069 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0017          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0018          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0019          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0020          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0022          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0028          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0029          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0030          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0031          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.
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  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0036          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  0.0009 /  -7.  1.6865 / 178.  1.7593 / 117.

    ASB3_BUS-1        415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    ASB3_BUS-2        415.0  0.0000 /   0.  1.6860 / 178.  1.7590 / 117.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0052          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0054          415.0  0.0001 /  -7.  1.6861 / 178.  1.7590 / 117.

    BUS-0063          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  0.0009 /  -7.  1.6865 / 178.  1.7593 / 117.

    BUS-0068          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0003       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0008       BUS-0003       CABLE14          415.   1926.2/ -33.     60.3/ -48.     60.3/ -48.

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0003       BUS-0054       B1-P1            415.    120.5/ 132.     60.3/ -48.     60.3/ -48.

 -----------------------------------------------------------------------------------------------
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  ESB1 Replaceme VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2041.1 /  -34. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:  205.972 +j  15.038 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     0.073

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.909 +j   5.084 (PU)

                                               Z2:   1.909 +j   5.084 (PU)

                                               Z0: 202.154 +j   4.870 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     2041.1      2041.1      2041.1      2041.1      2041.1

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.6849 /  178.4     1.7584 /  117.4

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2041.1 / -34.2        0.0 /   0.0         0.0 /   0.0

  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.0011 /   0.  1.6849 / 178.  1.7584 / 117.

    BUS-0002          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0003          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    ESB1 Replaceme    415.0  0.0000 /   0.  1.6849 / 178.  1.7584 / 117.

    BUS-0005          415.0  0.0038 /  10.  1.6848 / 178.  1.7584 / 117.

    BUS-0008          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0009          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS 2           11000.0  1.0070 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0013        11000.0  1.0071 /   0.  1.0100 /-120.  1.0120 / 120.

    BUS-0014        11000.0  1.0069 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0015        11000.0  1.0070 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0016        11000.0  1.0070 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0017          415.0  0.0000 /   0.  1.6849 / 178.  1.7584 / 117.

    BUS-0018          415.0  0.0000 /   0.  1.6849 / 178.  1.7584 / 117.

    BUS-0019          415.0  0.0000 /   0.  1.6849 / 178.  1.7584 / 117.

    BUS-0020          415.0  0.0000 /   0.  1.6849 / 178.  1.7584 / 117.

    BUS-0022          415.0  0.0020 /  -3.  1.6854 / 178.  1.7587 / 117.

    BUS-0028          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0029          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0030          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0031          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.
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  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0036          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    ASB3_BUS-1        415.0  0.0011 /   0.  1.6849 / 178.  1.7584 / 117.

    ASB3_BUS-2        415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.0012 /   0.  1.6850 / 178.  1.7585 / 117.

    BUS-0052          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0054          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0063          415.0  0.0020 /  -3.  1.6854 / 178.  1.7587 / 117.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0068          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ESB1 Replaceme ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ESB1 Replaceme CBL-0015         415.   2041.1/ -34.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0017       BE1-P1           415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0018       PLC DB-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0019       ESB 2-P1         415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0020       BV-P1            415.      0.0/   0.      0.0/   0.      0.0/   0.

 ***********************************************************************************************
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: LL 

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================

  ASB2 Ess       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2008.5 / -176. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    8.800 +j 120.850 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    13.733

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     3023.3      2308.3      2133.7      2029.1      2009.9

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /    0.0     0.5050 / -180.0     0.5050 /  180.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0     2008.5 /-175.8      2008.5 /   4.2

  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0002          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0003          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ESB1 Replaceme    415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0005          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0008          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0009          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS 2           11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0013        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0014        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0015        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0016        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0017          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0018          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0019          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0020          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0022          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0028          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0029          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0030          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.
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  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0031          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0033          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0036          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-1        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-2        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB2 Ess          415.0  1.0100 /   0.  0.5050 /-180.  0.5050 / 180.

    BUS-0050          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0052          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0054          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0063          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0068          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0069          415.0  1.0100 /   0.  0.5104 /-179.  0.4997 / 179.

    ASB2 Ess       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0069       ASB2 Ess       CBL-0045         415.      0.0/   0.   2008.5/-176.   2008.5/   4.

 -----------------------------------------------------------------------------------------------

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 354 of 986



 05 Dec 2014     09:49:28                                             PAGE   38

                                                                                 

                                                                                 

                                                                                 

  

  ASB3_BUS-1     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  17781.6 /  179. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    6.536 +j  12.025 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     1.840

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    18356.8     17781.6     17781.6     17781.6     17781.6

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /  -30.0     0.5050 /  150.0     0.5050 /  150.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    17781.6 / 178.5     17781.6 /  -1.5

  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.6363 / 168.  0.4495 / 124.

    BUS-0002          415.0  1.0100 / -30.  0.9739 /-153.  0.9411 /  90.

    BUS-0003          415.0  1.0100 / -30.  0.9739 /-153.  0.9411 /  90.

    ESB1 Replaceme    415.0  1.0100 / -30.  0.6363 / 168.  0.4495 / 124.

    BUS-0005          415.0  1.0100 / -30.  0.6485 / 170.  0.4550 / 121.

    BUS-0008          415.0  1.0100 / -30.  0.9737 /-153.  0.9410 /  90.

    BUS-0009          415.0  1.0100 / -30.  0.9737 /-153.  0.9410 /  90.

    BUS 2           11000.0  1.0075 /  -2.  0.9328 /-122.  0.9748 / 121.

    BUS-0013        11000.0  1.0083 /  -2.  0.9349 /-122.  0.9750 / 121.

    BUS-0014        11000.0  1.0068 /  -2.  0.9319 /-122.  0.9750 / 121.

    BUS-0015        11000.0  1.0075 /  -2.  0.9328 /-122.  0.9748 / 121.

    BUS-0016        11000.0  1.0075 /  -2.  0.9328 /-122.  0.9748 / 121.

    BUS-0017          415.0  1.0100 / -30.  0.6363 / 168.  0.4495 / 124.

    BUS-0018          415.0  1.0100 / -30.  0.6363 / 168.  0.4495 / 124.

    BUS-0019          415.0  1.0100 / -30.  0.6363 / 168.  0.4495 / 124.

    BUS-0020          415.0  1.0100 / -30.  0.6363 / 168.  0.4495 / 124.

    BUS-0022          415.0  1.0100 / -30.  0.6460 / 169.  0.4479 / 123.

    BUS-0028          415.0  1.0100 / -30.  0.9739 /-153.  0.9411 /  90.

    BUS-0029          415.0  1.0100 / -30.  0.9739 /-153.  0.9411 /  90.

    BUS-0030          415.0  1.0100 / -30.  0.9739 /-153.  0.9411 /  90.

    BUS-0031          415.0  1.0100 / -30.  0.9739 /-153.  0.9411 /  90.
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  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.9739 /-153.  0.9411 /  90.

    BUS-0036          415.0  1.0100 / -30.  0.9751 /-153.  0.9420 /  90.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  1.0100 / -30.  0.9751 /-153.  0.9420 /  90.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.9739 /-153.  0.9411 /  90.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.6372 / 168.  0.4494 / 124.

    BUS-0052          415.0  1.0100 / -30.  0.9740 /-153.  0.9412 /  90.

    BUS-0054          415.0  1.0100 / -30.  0.9740 /-153.  0.9412 /  90.

    BUS-0063          415.0  1.0100 / -30.  0.6460 / 169.  0.4479 / 123.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  1.0100 / -30.  0.9751 /-153.  0.9420 /  90.

    BUS-0068          415.0  1.0100 / -30.  0.9751 /-153.  0.9420 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-1     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.      0.0/   0.  17781.6/ 179.  17781.6/  -1.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-2     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  17781.6 /  179. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    6.536 +j  12.025 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     1.840

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    18356.8     17781.6     17781.6     17781.6     17781.6

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /  -30.0     0.5050 /  150.0     0.5050 /  150.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    17781.6 / 178.5     17781.6 /  -1.5

  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.9739 /-153.  0.9411 /  90.

    BUS-0002          415.0  1.0100 / -30.  0.9739 /-153.  0.9411 /  90.

    BUS-0003          415.0  1.0100 / -30.  0.6363 / 168.  0.4495 / 124.

    ESB1 Replaceme    415.0  1.0100 / -30.  0.9739 /-153.  0.9411 /  90.

    BUS-0005          415.0  1.0100 / -30.  0.9737 /-153.  0.9410 /  90.

    BUS-0008          415.0  1.0100 / -30.  0.6485 / 170.  0.4550 / 121.

    BUS-0009          415.0  1.0100 / -30.  0.9737 /-153.  0.9410 /  90.

    BUS 2           11000.0  1.0075 /  -2.  0.9328 /-122.  0.9748 / 121.

    BUS-0013        11000.0  1.0083 /  -2.  0.9349 /-122.  0.9750 / 121.

    BUS-0014        11000.0  1.0075 /  -2.  0.9328 /-122.  0.9748 / 121.

    BUS-0015        11000.0  1.0075 /  -2.  0.9328 /-122.  0.9748 / 121.

    BUS-0016        11000.0  1.0068 /  -2.  0.9319 /-122.  0.9750 / 121.

    BUS-0017          415.0  1.0100 / -30.  0.9739 /-153.  0.9411 /  90.

    BUS-0018          415.0  1.0100 / -30.  0.9739 /-153.  0.9411 /  90.

    BUS-0019          415.0  1.0100 / -30.  0.9739 /-153.  0.9411 /  90.

    BUS-0020          415.0  1.0100 / -30.  0.9739 /-153.  0.9411 /  90.

    BUS-0022          415.0  1.0100 / -30.  0.9751 /-153.  0.9420 /  90.

    BUS-0028          415.0  1.0100 / -30.  0.9739 /-153.  0.9411 /  90.

    BUS-0029          415.0  1.0100 / -30.  0.9739 /-153.  0.9411 /  90.

    BUS-0030          415.0  1.0100 / -30.  0.9739 /-153.  0.9411 /  90.

    BUS-0031          415.0  1.0100 / -30.  0.9739 /-153.  0.9411 /  90.

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 357 of 986



 05 Dec 2014     09:49:28                                             PAGE   41

                                                                                 

                                                                                 

                                                                                 

  

  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.9739 /-153.  0.9411 /  90.

    BUS-0036          415.0  1.0100 / -30.  0.9751 /-153.  0.9420 /  90.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  1.0100 / -30.  0.6460 / 169.  0.4479 / 123.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.9739 /-153.  0.9411 /  90.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.9740 /-153.  0.9412 /  90.

    BUS-0052          415.0  1.0100 / -30.  0.9740 /-153.  0.9412 /  90.

    BUS-0054          415.0  1.0100 / -30.  0.6372 / 168.  0.4494 / 124.

    BUS-0063          415.0  1.0100 / -30.  0.9751 /-153.  0.9420 /  90.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  1.0100 / -30.  0.6460 / 169.  0.4479 / 123.

    BUS-0068          415.0  1.0100 / -30.  0.9751 /-153.  0.9420 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-2     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.      0.0/   0.  17781.6/ 179.  17781.6/  -1.

 -----------------------------------------------------------------------------------------------
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  BUS 2          VOLTAGE BASE LL:               11000.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   7249.5 / -176. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    0.098 +j   1.263 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    12.821

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    10814.1      8207.1      7623.0      7303.2      7252.3

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /    0.0     0.5050 /  180.0     0.5050 /  180.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0     7249.5 /-175.5      7249.5 /   4.5

  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.8646 /  -3.  0.8865 /-177.  0.0809 /  74.

    BUS-0002          415.0  0.8646 /  -3.  0.8865 /-177.  0.0809 /  74.

    BUS-0003          415.0  0.8646 /  -3.  0.8865 /-177.  0.0809 /  74.

    ESB1 Replaceme    415.0  0.8646 /  -3.  0.8865 /-177.  0.0809 /  74.

    BUS-0005          415.0  0.8654 /  -2.  0.8856 /-178.  0.0781 /  75.

    BUS-0008          415.0  0.8654 /  -2.  0.8856 /-178.  0.0781 /  75.

    BUS-0009          415.0  0.8654 /  -2.  0.8856 /-178.  0.0781 /  75.

    BUS 2           11000.0  1.0100 /   0.  0.5050 /-180.  0.5050 / 180.

    BUS-0013        11000.0  1.0100 /   0.  0.5209 /-178.  0.4896 / 178.

    BUS-0014        11000.0  1.0100 /   0.  0.5051 /-180.  0.5049 / 180.

    BUS-0015        11000.0  1.0100 /   0.  0.5051 /-180.  0.5049 / 180.

    BUS-0016        11000.0  1.0100 /   0.  0.5051 /-180.  0.5049 / 180.

    BUS-0017          415.0  0.8646 /  -3.  0.8865 /-177.  0.0809 /  74.

    BUS-0018          415.0  0.8646 /  -3.  0.8865 /-177.  0.0809 /  74.

    BUS-0019          415.0  0.8646 /  -3.  0.8865 /-177.  0.0809 /  74.

    BUS-0020          415.0  0.8646 /  -3.  0.8865 /-177.  0.0809 /  74.

    BUS-0022          415.0  0.8595 /  -3.  0.8922 /-177.  0.0960 /  70.

    BUS-0028          415.0  0.8646 /  -3.  0.8865 /-177.  0.0809 /  74.

    BUS-0029          415.0  0.8646 /  -3.  0.8865 /-177.  0.0809 /  74.

    BUS-0030          415.0  0.8646 /  -3.  0.8865 /-177.  0.0809 /  74.

    BUS-0031          415.0  0.8646 /  -3.  0.8865 /-177.  0.0809 /  74.
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  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.8646 /  -3.  0.8865 /-177.  0.0809 /  74.

    BUS-0036          415.0  0.8595 /  -3.  0.8922 /-177.  0.0960 /  70.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  0.8595 /  -3.  0.8922 /-177.  0.0960 /  70.

    ASB3_BUS-1        415.0  0.8646 /  -3.  0.8865 /-177.  0.0809 /  74.

    ASB3_BUS-2        415.0  0.8646 /  -3.  0.8865 /-177.  0.0809 /  74.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.8641 /  -3.  0.8870 /-177.  0.0822 /  74.

    BUS-0052          415.0  0.8641 /  -3.  0.8870 /-177.  0.0822 /  74.

    BUS-0054          415.0  0.8641 /  -3.  0.8870 /-177.  0.0822 /  74.

    BUS-0063          415.0  0.8595 /  -3.  0.8922 /-177.  0.0960 /  70.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  0.8595 /  -3.  0.8922 /-177.  0.0960 /  70.

    BUS-0068          415.0  0.8595 /  -3.  0.8922 /-177.  0.0960 /  70.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS 2          ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0013       BUS 2          FDR8           11000.      0.0/   0.   7040.2/-176.   7040.2/   4.

 BUS 2          BUS-0014       HV-CBL-FDR2    11000.      0.0/   0.     69.9/   8.     69.9/-172.

 BUS 2          BUS-0015       CABLE2         11000.      0.0/   0.     69.9/   8.     69.9/-172.

 BUS 2          BUS-0016       CABLE15        11000.      0.0/   0.     69.9/   8.     69.9/-172.

 -----------------------------------------------------------------------------------------------
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  BUS-0001       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  22669.2 /  170. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    3.691 +j  10.081 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.731

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    24837.5     22671.5     22669.2     22669.2     22669.2

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /  -30.0     0.5050 /  150.0     0.5050 /  150.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    22669.2 / 170.1     22669.2 /  -9.9

  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0002          415.0  1.0100 / -30.  0.9538 /-154.  0.9240 /  91.

    BUS-0003          415.0  1.0100 / -30.  0.9538 /-154.  0.9240 /  91.

    ESB1 Replaceme    415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0005          415.0  1.0100 / -30.  0.5165 / 153.  0.4950 / 147.

    BUS-0008          415.0  1.0100 / -30.  0.9535 /-154.  0.9239 /  91.

    BUS-0009          415.0  1.0100 / -30.  0.9535 /-154.  0.9239 /  91.

    BUS 2           11000.0  0.9991 /  -3.  0.9054 /-122.  0.9705 / 122.

    BUS-0013        11000.0  1.0002 /  -3.  0.9078 /-122.  0.9705 / 122.

    BUS-0014        11000.0  0.9982 /  -3.  0.9045 /-122.  0.9710 / 122.

    BUS-0015        11000.0  0.9991 /  -3.  0.9054 /-122.  0.9705 / 122.

    BUS-0016        11000.0  0.9991 /  -3.  0.9054 /-122.  0.9705 / 122.

    BUS-0017          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0018          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0019          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0020          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0022          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    BUS-0028          415.0  1.0100 / -30.  0.9538 /-154.  0.9240 /  91.

    BUS-0029          415.0  1.0100 / -30.  0.9538 /-154.  0.9240 /  91.

    BUS-0030          415.0  1.0100 / -30.  0.9538 /-154.  0.9240 /  91.

    BUS-0031          415.0  1.0100 / -30.  0.9538 /-154.  0.9240 /  91.
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  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.9538 /-154.  0.9240 /  91.

    BUS-0036          415.0  1.0100 / -30.  0.9553 /-154.  0.9249 /  91.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  1.0100 / -30.  0.9553 /-154.  0.9249 /  91.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.9538 /-154.  0.9240 /  91.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.5060 / 150.  0.5040 / 150.

    BUS-0052          415.0  1.0100 / -30.  0.9540 /-154.  0.9241 /  91.

    BUS-0054          415.0  1.0100 / -30.  0.9540 /-154.  0.9241 /  91.

    BUS-0063          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  1.0100 / -30.  0.9553 /-154.  0.9249 /  91.

    BUS-0068          415.0  1.0100 / -30.  0.9553 /-154.  0.9249 /  91.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0001       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ESB1 Replaceme CBL-0015         415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0005       BUS-0001       FDR2-MBSB        415.      0.0/   0.  20725.8/ 171.  20725.8/  -9.

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0001       BUS-0050       B4-P1            415.      0.0/   0.   2006.0/ -24.   2006.0/ 156.

 -----------------------------------------------------------------------------------------------
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  BUS-0002       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  22669.2 /  170. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    3.691 +j  10.081 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.731

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    24837.5     22671.5     22669.2     22669.2     22669.2

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /  -30.0     0.5050 /  150.0     0.5050 /  150.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    22669.2 / 170.1     22669.2 /  -9.9

  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.9538 /-154.  0.9240 /  91.

    BUS-0002          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0003          415.0  1.0100 / -30.  0.9538 /-154.  0.9240 /  91.

    ESB1 Replaceme    415.0  1.0100 / -30.  0.9538 /-154.  0.9240 /  91.

    BUS-0005          415.0  1.0100 / -30.  0.9535 /-154.  0.9239 /  91.

    BUS-0008          415.0  1.0100 / -30.  0.9535 /-154.  0.9239 /  91.

    BUS-0009          415.0  1.0100 / -30.  0.5165 / 153.  0.4950 / 147.

    BUS 2           11000.0  0.9991 /  -3.  0.9054 /-122.  0.9705 / 122.

    BUS-0013        11000.0  1.0002 /  -3.  0.9078 /-122.  0.9705 / 122.

    BUS-0014        11000.0  0.9991 /  -3.  0.9054 /-122.  0.9705 / 122.

    BUS-0015        11000.0  0.9982 /  -3.  0.9045 /-122.  0.9710 / 122.

    BUS-0016        11000.0  0.9991 /  -3.  0.9054 /-122.  0.9705 / 122.

    BUS-0017          415.0  1.0100 / -30.  0.9538 /-154.  0.9240 /  91.

    BUS-0018          415.0  1.0100 / -30.  0.9538 /-154.  0.9240 /  91.

    BUS-0019          415.0  1.0100 / -30.  0.9538 /-154.  0.9240 /  91.

    BUS-0020          415.0  1.0100 / -30.  0.9538 /-154.  0.9240 /  91.

    BUS-0022          415.0  1.0100 / -30.  0.9553 /-154.  0.9249 /  91.

    BUS-0028          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0029          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0030          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0031          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.
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  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0036          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  1.0100 / -30.  0.9553 /-154.  0.9249 /  91.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.9538 /-154.  0.9240 /  91.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.9538 /-154.  0.9240 /  91.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.9540 /-154.  0.9241 /  91.

    BUS-0052          415.0  1.0100 / -30.  0.5060 / 150.  0.5040 / 150.

    BUS-0054          415.0  1.0100 / -30.  0.9540 /-154.  0.9241 /  91.

    BUS-0063          415.0  1.0100 / -30.  0.9553 /-154.  0.9249 /  91.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  1.0100 / -30.  0.9553 /-154.  0.9249 /  91.

    BUS-0068          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0002       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0009       BUS-0002       FDR5-MBSB        415.      0.0/   0.  20725.8/ 171.  20725.8/  -9.

 BUS-0002       BUS-0028       ESB1-P1          415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0029       BLOWER1-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0030       GRIT CH-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0031       GRIT DRG-P1      415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0033       SETTLE TNK-P1    415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0052       B2-P1            415.      0.0/   0.   2006.0/ -24.   2006.0/ 156.

 -----------------------------------------------------------------------------------------------
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  BUS-0003       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  22669.2 /  170. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    3.691 +j  10.081 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.731

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    24837.5     22671.5     22669.2     22669.2     22669.2

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /  -30.0     0.5050 /  150.0     0.5050 /  150.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    22669.2 / 170.1     22669.2 /  -9.9

  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.9538 /-154.  0.9240 /  91.

    BUS-0002          415.0  1.0100 / -30.  0.9538 /-154.  0.9240 /  91.

    BUS-0003          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    ESB1 Replaceme    415.0  1.0100 / -30.  0.9538 /-154.  0.9240 /  91.

    BUS-0005          415.0  1.0100 / -30.  0.9535 /-154.  0.9239 /  91.

    BUS-0008          415.0  1.0100 / -30.  0.5165 / 153.  0.4950 / 147.

    BUS-0009          415.0  1.0100 / -30.  0.9535 /-154.  0.9239 /  91.

    BUS 2           11000.0  0.9991 /  -3.  0.9054 /-122.  0.9705 / 122.

    BUS-0013        11000.0  1.0002 /  -3.  0.9078 /-122.  0.9705 / 122.

    BUS-0014        11000.0  0.9991 /  -3.  0.9054 /-122.  0.9705 / 122.

    BUS-0015        11000.0  0.9991 /  -3.  0.9054 /-122.  0.9705 / 122.

    BUS-0016        11000.0  0.9982 /  -3.  0.9045 /-122.  0.9710 / 122.

    BUS-0017          415.0  1.0100 / -30.  0.9538 /-154.  0.9240 /  91.

    BUS-0018          415.0  1.0100 / -30.  0.9538 /-154.  0.9240 /  91.

    BUS-0019          415.0  1.0100 / -30.  0.9538 /-154.  0.9240 /  91.

    BUS-0020          415.0  1.0100 / -30.  0.9538 /-154.  0.9240 /  91.

    BUS-0022          415.0  1.0100 / -30.  0.9553 /-154.  0.9249 /  91.

    BUS-0028          415.0  1.0100 / -30.  0.9538 /-154.  0.9240 /  91.

    BUS-0029          415.0  1.0100 / -30.  0.9538 /-154.  0.9240 /  91.

    BUS-0030          415.0  1.0100 / -30.  0.9538 /-154.  0.9240 /  91.

    BUS-0031          415.0  1.0100 / -30.  0.9538 /-154.  0.9240 /  91.
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  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.9538 /-154.  0.9240 /  91.

    BUS-0036          415.0  1.0100 / -30.  0.9553 /-154.  0.9249 /  91.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.9538 /-154.  0.9240 /  91.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.9540 /-154.  0.9241 /  91.

    BUS-0052          415.0  1.0100 / -30.  0.9540 /-154.  0.9241 /  91.

    BUS-0054          415.0  1.0100 / -30.  0.5060 / 150.  0.5040 / 150.

    BUS-0063          415.0  1.0100 / -30.  0.9553 /-154.  0.9249 /  91.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    BUS-0068          415.0  1.0100 / -30.  0.9553 /-154.  0.9249 /  91.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0003       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0008       BUS-0003       CABLE14          415.      0.0/   0.  20725.8/ 171.  20725.8/  -9.

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0003       BUS-0054       B1-P1            415.      0.0/   0.   2006.0/ -24.   2006.0/ 156.

 -----------------------------------------------------------------------------------------------
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  ESB1 Replaceme VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  22408.4 /  171. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    3.817 +j  10.168 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.664

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    24434.7     22410.1     22408.4     22408.4     22408.4

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /  -30.0     0.5050 /  150.0     0.5050 /  150.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    22408.4 / 170.6     22408.4 /  -9.4

  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.5122 / 151.  0.4980 / 149.

    BUS-0002          415.0  1.0100 / -30.  0.9550 /-154.  0.9249 /  91.

    BUS-0003          415.0  1.0100 / -30.  0.9550 /-154.  0.9249 /  91.

    ESB1 Replaceme    415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0005          415.0  1.0100 / -30.  0.5238 / 154.  0.4889 / 146.

    BUS-0008          415.0  1.0100 / -30.  0.9547 /-154.  0.9247 /  91.

    BUS-0009          415.0  1.0100 / -30.  0.9547 /-154.  0.9247 /  91.

    BUS 2           11000.0  0.9996 /  -3.  0.9069 /-122.  0.9706 / 122.

    BUS-0013        11000.0  1.0007 /  -3.  0.9093 /-122.  0.9706 / 122.

    BUS-0014        11000.0  0.9988 /  -3.  0.9060 /-122.  0.9711 / 122.

    BUS-0015        11000.0  0.9996 /  -3.  0.9069 /-122.  0.9706 / 122.

    BUS-0016        11000.0  0.9996 /  -3.  0.9069 /-122.  0.9706 / 122.

    BUS-0017          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0018          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0019          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0020          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0022          415.0  1.0100 / -30.  0.5228 / 152.  0.4881 / 147.

    BUS-0028          415.0  1.0100 / -30.  0.9550 /-154.  0.9249 /  91.

    BUS-0029          415.0  1.0100 / -30.  0.9550 /-154.  0.9249 /  91.

    BUS-0030          415.0  1.0100 / -30.  0.9550 /-154.  0.9249 /  91.

    BUS-0031          415.0  1.0100 / -30.  0.9550 /-154.  0.9249 /  91.
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  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.9550 /-154.  0.9249 /  91.

    BUS-0036          415.0  1.0100 / -30.  0.9565 /-154.  0.9258 /  91.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  1.0100 / -30.  0.9565 /-154.  0.9258 /  91.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.5122 / 151.  0.4980 / 149.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.9550 /-154.  0.9249 /  91.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.5131 / 151.  0.4971 / 149.

    BUS-0052          415.0  1.0100 / -30.  0.9551 /-154.  0.9250 /  91.

    BUS-0054          415.0  1.0100 / -30.  0.9551 /-154.  0.9250 /  91.

    BUS-0063          415.0  1.0100 / -30.  0.5228 / 152.  0.4881 / 147.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  1.0100 / -30.  0.9565 /-154.  0.9258 /  91.

    BUS-0068          415.0  1.0100 / -30.  0.9565 /-154.  0.9258 /  91.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ESB1 Replaceme ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ESB1 Replaceme CBL-0015         415.      0.0/   0.  22408.4/ 171.  22408.4/  -9.

 ESB1 Replaceme BUS-0017       BE1-P1           415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0018       PLC DB-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0019       ESB 2-P1         415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0020       BV-P1            415.      0.0/   0.      0.0/   0.      0.0/   0.

 ***********************************************************************************************
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: LLG

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================

  ASB2 Ess       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2319.2 /   34. ( AMPS/DEG )

                 GRD RETURN CURRENT:           2319.2 RMS AMPS /   94.2 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    6.600 +j  90.638 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    13.733

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   4.400 +j  60.425 (PU)

                                               Z2:   4.400 +j  60.425 (PU)

                                               Z0:   4.400 +j  60.425 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     3491.0      2665.4      2463.7      2343.0      2320.8

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0     2319.2 / 154.2      2319.2 /  34.2

  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0002          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0003          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ESB1 Replaceme    415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0005          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0008          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0009          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS 2           11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0013        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0014        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0015        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0016        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0017          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0018          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0019          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0020          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0022          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0028          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0029          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0030          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.
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  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0031          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0033          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0036          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-1        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-2        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB2 Ess          415.0  1.0100 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0050          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0052          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0054          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0063          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0068          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0069          415.0  1.0100 /   0.  0.0097 /-159.  0.0097 /  81.

    ASB2 Ess       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0069       ASB2 Ess       CBL-0045         415.      0.0/   0.   2319.2/ 154.   2319.2/  34.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-1     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  18223.5 /  178. ( AMPS/DEG )

                 GRD RETURN CURRENT:           1026.4 RMS AMPS /  147.5 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    6.648 +j  11.829 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     1.779

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   3.268 +j   6.013 (PU)

                                               Z2:   3.268 +j   6.013 (PU)

                                               Z0: 203.514 +j   5.799 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    18749.3     18223.5     18223.5     18223.5     18223.5

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.5022 /  -30.8     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    18223.5 / 177.7     17343.6 /  -0.6

  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.5022 / -31.  0.2257 /-148.  0.2148 /  34.

    BUS-0002          415.0  1.0099 / -30.  0.9733 /-153.  0.9417 /  90.

    BUS-0003          415.0  1.0099 / -30.  0.9733 /-153.  0.9417 /  90.

    ESB1 Replaceme    415.0  1.5022 / -31.  0.2257 /-148.  0.2148 /  34.

    BUS-0005          415.0  1.5021 / -31.  0.2484 /-147.  0.2363 /  35.

    BUS-0008          415.0  1.0099 / -30.  0.9731 /-153.  0.9415 /  90.

    BUS-0009          415.0  1.0099 / -30.  0.9731 /-153.  0.9415 /  90.

    BUS 2           11000.0  1.0068 /  -3.  0.9328 /-122.  0.9753 / 121.

    BUS-0013        11000.0  1.0076 /  -2.  0.9349 /-122.  0.9755 / 121.

    BUS-0014        11000.0  1.0061 /  -3.  0.9319 /-122.  0.9755 / 121.

    BUS-0015        11000.0  1.0068 /  -3.  0.9328 /-122.  0.9753 / 121.

    BUS-0016        11000.0  1.0068 /  -3.  0.9328 /-122.  0.9753 / 121.

    BUS-0017          415.0  1.5022 / -31.  0.2257 /-148.  0.2148 /  34.

    BUS-0018          415.0  1.5022 / -31.  0.2257 /-148.  0.2148 /  34.

    BUS-0019          415.0  1.5022 / -31.  0.2257 /-148.  0.2148 /  34.

    BUS-0020          415.0  1.5022 / -31.  0.2257 /-148.  0.2148 /  34.

    BUS-0022          415.0  1.5024 / -31.  0.2378 /-148.  0.2267 /  33.

    BUS-0028          415.0  1.0099 / -30.  0.9733 /-153.  0.9417 /  90.

    BUS-0029          415.0  1.0099 / -30.  0.9733 /-153.  0.9417 /  90.

    BUS-0030          415.0  1.0099 / -30.  0.9733 /-153.  0.9417 /  90.

    BUS-0031          415.0  1.0099 / -30.  0.9733 /-153.  0.9417 /  90.
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  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0099 / -30.  0.9733 /-153.  0.9417 /  90.

    BUS-0036          415.0  1.0099 / -30.  0.9745 /-153.  0.9425 /  90.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  1.0099 / -30.  0.9745 /-153.  0.9425 /  90.

    ASB3_BUS-1        415.0  1.5022 / -31.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-2        415.0  1.0099 / -30.  0.9733 /-153.  0.9417 /  90.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.5022 / -31.  0.2268 /-148.  0.2159 /  34.

    BUS-0052          415.0  1.0099 / -30.  0.9734 /-153.  0.9418 /  90.

    BUS-0054          415.0  1.0099 / -30.  0.9734 /-153.  0.9418 /  90.

    BUS-0063          415.0  1.5024 / -31.  0.2378 /-148.  0.2267 /  33.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  1.0099 / -30.  0.9745 /-153.  0.9425 /  90.

    BUS-0068          415.0  1.0099 / -30.  0.9745 /-153.  0.9425 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-1     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.      0.0/   0.  18223.5/ 178.  17343.6/  -1.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-2     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  18223.5 /  178. ( AMPS/DEG )

                 GRD RETURN CURRENT:           1026.4 RMS AMPS /  147.5 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    6.648 +j  11.829 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     1.779

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   3.268 +j   6.013 (PU)

                                               Z2:   3.268 +j   6.013 (PU)

                                               Z0: 203.514 +j   5.799 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    18749.3     18223.5     18223.5     18223.5     18223.5

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.5022 /  -30.8     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    18223.5 / 177.7     17343.6 /  -0.6

  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0099 / -30.  0.9733 /-153.  0.9417 /  90.

    BUS-0002          415.0  1.0099 / -30.  0.9733 /-153.  0.9417 /  90.

    BUS-0003          415.0  1.5022 / -31.  0.2257 /-148.  0.2148 /  34.

    ESB1 Replaceme    415.0  1.0099 / -30.  0.9733 /-153.  0.9417 /  90.

    BUS-0005          415.0  1.0099 / -30.  0.9731 /-153.  0.9415 /  90.

    BUS-0008          415.0  1.5021 / -31.  0.2484 /-147.  0.2363 /  35.

    BUS-0009          415.0  1.0099 / -30.  0.9731 /-153.  0.9415 /  90.

    BUS 2           11000.0  1.0068 /  -3.  0.9328 /-122.  0.9753 / 121.

    BUS-0013        11000.0  1.0076 /  -2.  0.9349 /-122.  0.9755 / 121.

    BUS-0014        11000.0  1.0068 /  -3.  0.9328 /-122.  0.9753 / 121.

    BUS-0015        11000.0  1.0068 /  -3.  0.9328 /-122.  0.9753 / 121.

    BUS-0016        11000.0  1.0061 /  -3.  0.9319 /-122.  0.9755 / 121.

    BUS-0017          415.0  1.0099 / -30.  0.9733 /-153.  0.9417 /  90.

    BUS-0018          415.0  1.0099 / -30.  0.9733 /-153.  0.9417 /  90.

    BUS-0019          415.0  1.0099 / -30.  0.9733 /-153.  0.9417 /  90.

    BUS-0020          415.0  1.0099 / -30.  0.9733 /-153.  0.9417 /  90.

    BUS-0022          415.0  1.0099 / -30.  0.9745 /-153.  0.9425 /  90.

    BUS-0028          415.0  1.0099 / -30.  0.9733 /-153.  0.9417 /  90.

    BUS-0029          415.0  1.0099 / -30.  0.9733 /-153.  0.9417 /  90.

    BUS-0030          415.0  1.0099 / -30.  0.9733 /-153.  0.9417 /  90.

    BUS-0031          415.0  1.0099 / -30.  0.9733 /-153.  0.9417 /  90.
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  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0099 / -30.  0.9733 /-153.  0.9417 /  90.

    BUS-0036          415.0  1.0099 / -30.  0.9745 /-153.  0.9425 /  90.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  1.5024 / -31.  0.2378 /-148.  0.2267 /  33.

    ASB3_BUS-1        415.0  1.0099 / -30.  0.9733 /-153.  0.9417 /  90.

    ASB3_BUS-2        415.0  1.5022 / -31.  0.0000 /   0.  0.0000 /   0.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0099 / -30.  0.9734 /-153.  0.9418 /  90.

    BUS-0052          415.0  1.0099 / -30.  0.9734 /-153.  0.9418 /  90.

    BUS-0054          415.0  1.5022 / -31.  0.2268 /-148.  0.2159 /  34.

    BUS-0063          415.0  1.0099 / -30.  0.9745 /-153.  0.9425 /  90.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  1.5024 / -31.  0.2378 /-148.  0.2267 /  33.

    BUS-0068          415.0  1.0099 / -30.  0.9745 /-153.  0.9425 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-2     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.      0.0/   0.  18223.5/ 178.  17343.6/  -1.

 -----------------------------------------------------------------------------------------------
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  BUS 2          VOLTAGE BASE LL:               11000.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   7318.9 / -179. ( AMPS/DEG )

                 GRD RETURN CURRENT:            951.8 RMS AMPS /  101.0 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    0.100 +j   1.216 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    12.168

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   0.049 +j   0.631 (PU)

                                               Z2:   0.049 +j   0.631 (PU)

                                               Z0:   1.569 +j   7.886 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    10839.4      8194.4      7642.1      7360.7      7320.8

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.4580 /   -0.3     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0     7318.9 /-179.2      7210.8 /   8.2

  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.8345 /  -3.  0.8560 /-178.  0.0809 /  74.

    BUS-0002          415.0  0.8345 /  -3.  0.8560 /-178.  0.0809 /  74.

    BUS-0003          415.0  0.8345 /  -3.  0.8560 /-178.  0.0809 /  74.

    ESB1 Replaceme    415.0  0.8345 /  -3.  0.8560 /-178.  0.0809 /  74.

    BUS-0005          415.0  0.8353 /  -3.  0.8550 /-178.  0.0781 /  75.

    BUS-0008          415.0  0.8353 /  -3.  0.8550 /-178.  0.0781 /  75.

    BUS-0009          415.0  0.8353 /  -3.  0.8550 /-178.  0.0781 /  75.

    BUS 2           11000.0  1.4580 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0013        11000.0  1.4573 /   0.  0.0199 /-151.  0.0251 /  56.

    BUS-0014        11000.0  1.4580 /   0.  0.0001 /-164.  0.0001 /  18.

    BUS-0015        11000.0  1.4580 /   0.  0.0001 /-164.  0.0001 /  18.

    BUS-0016        11000.0  1.4580 /   0.  0.0001 /-164.  0.0001 /  18.

    BUS-0017          415.0  0.8345 /  -3.  0.8560 /-178.  0.0809 /  74.

    BUS-0018          415.0  0.8345 /  -3.  0.8560 /-178.  0.0809 /  74.

    BUS-0019          415.0  0.8345 /  -3.  0.8560 /-178.  0.0809 /  74.

    BUS-0020          415.0  0.8345 /  -3.  0.8560 /-178.  0.0809 /  74.

    BUS-0022          415.0  0.8299 /  -3.  0.8622 /-177.  0.0960 /  70.

    BUS-0028          415.0  0.8345 /  -3.  0.8560 /-178.  0.0809 /  74.

    BUS-0029          415.0  0.8345 /  -3.  0.8560 /-178.  0.0809 /  74.

    BUS-0030          415.0  0.8345 /  -3.  0.8560 /-178.  0.0809 /  74.

    BUS-0031          415.0  0.8345 /  -3.  0.8560 /-178.  0.0809 /  74.
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  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.8345 /  -3.  0.8560 /-178.  0.0809 /  74.

    BUS-0036          415.0  0.8299 /  -3.  0.8622 /-177.  0.0960 /  70.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  0.8299 /  -3.  0.8622 /-177.  0.0960 /  70.

    ASB3_BUS-1        415.0  0.8345 /  -3.  0.8560 /-178.  0.0809 /  74.

    ASB3_BUS-2        415.0  0.8345 /  -3.  0.8560 /-178.  0.0809 /  74.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.8341 /  -3.  0.8566 /-178.  0.0822 /  74.

    BUS-0052          415.0  0.8341 /  -3.  0.8566 /-178.  0.0822 /  74.

    BUS-0054          415.0  0.8341 /  -3.  0.8566 /-178.  0.0822 /  74.

    BUS-0063          415.0  0.8299 /  -3.  0.8622 /-177.  0.0960 /  70.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  0.8299 /  -3.  0.8622 /-177.  0.0960 /  70.

    BUS-0068          415.0  0.8299 /  -3.  0.8622 /-177.  0.0960 /  70.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS 2          ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0013       BUS 2          FDR8           11000.      9.2/ 104.   7109.9/-179.   7001.7/   8.

 BUS 2          BUS-0014       HV-CBL-FDR2    11000.      3.1/ 104.     70.1/   7.     69.7/-171.

 BUS 2          BUS-0015       CABLE2         11000.      3.1/ 104.     70.1/   7.     69.7/-171.

 BUS 2          BUS-0016       CABLE15        11000.      3.1/ 104.     70.1/   7.     69.7/-171.

 -----------------------------------------------------------------------------------------------
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  BUS-0001       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  23150.4 /  170. ( AMPS/DEG )

                 GRD RETURN CURRENT:           1037.5 RMS AMPS /  147.9 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    3.794 +j   9.985 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.632

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.845 +j   5.041 (PU)

                                               Z2:   1.845 +j   5.041 (PU)

                                               Z0: 202.091 +j   4.827 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    25187.4     23152.0     23150.4     23150.4     23150.4

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.5076 /  -30.7     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    23150.4 / 169.6     22189.7 /  -9.4

  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.5076 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0002          415.0  1.0099 / -30.  0.9532 /-154.  0.9246 /  91.

    BUS-0003          415.0  1.0099 / -30.  0.9532 /-154.  0.9246 /  91.

    ESB1 Replaceme    415.0  1.5076 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0005          415.0  1.5075 / -31.  0.0296 /-142.  0.0283 /  39.

    BUS-0008          415.0  1.0099 / -30.  0.9530 /-154.  0.9244 /  91.

    BUS-0009          415.0  1.0099 / -30.  0.9530 /-154.  0.9244 /  91.

    BUS 2           11000.0  0.9984 /  -3.  0.9054 /-122.  0.9710 / 122.

    BUS-0013        11000.0  0.9996 /  -3.  0.9078 /-122.  0.9710 / 122.

    BUS-0014        11000.0  0.9975 /  -3.  0.9045 /-122.  0.9714 / 122.

    BUS-0015        11000.0  0.9984 /  -3.  0.9054 /-122.  0.9710 / 122.

    BUS-0016        11000.0  0.9984 /  -3.  0.9054 /-122.  0.9710 / 122.

    BUS-0017          415.0  1.5076 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0018          415.0  1.5076 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0019          415.0  1.5076 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0020          415.0  1.5076 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0022          415.0  1.5078 / -31.  0.0156 /-163.  0.0154 /  18.

    BUS-0028          415.0  1.0099 / -30.  0.9532 /-154.  0.9246 /  91.

    BUS-0029          415.0  1.0099 / -30.  0.9532 /-154.  0.9246 /  91.

    BUS-0030          415.0  1.0099 / -30.  0.9532 /-154.  0.9246 /  91.

    BUS-0031          415.0  1.0099 / -30.  0.9532 /-154.  0.9246 /  91.
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  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0099 / -30.  0.9532 /-154.  0.9246 /  91.

    BUS-0036          415.0  1.0099 / -30.  0.9548 /-154.  0.9255 /  91.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  1.0099 / -30.  0.9548 /-154.  0.9255 /  91.

    ASB3_BUS-1        415.0  1.5076 / -31.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-2        415.0  1.0099 / -30.  0.9532 /-154.  0.9246 /  91.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.5076 / -31.  0.0014 /-163.  0.0014 /  18.

    BUS-0052          415.0  1.0099 / -30.  0.9534 /-154.  0.9247 /  91.

    BUS-0054          415.0  1.0099 / -30.  0.9534 /-154.  0.9247 /  91.

    BUS-0063          415.0  1.5078 / -31.  0.0156 /-163.  0.0154 /  18.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  1.0099 / -30.  0.9548 /-154.  0.9255 /  91.

    BUS-0068          415.0  1.0099 / -30.  0.9548 /-154.  0.9255 /  91.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0001       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ESB1 Replaceme CBL-0015         415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0005       BUS-0001       FDR2-MBSB        415.     30.6/ 134.  21190.3/ 171.  20263.2/  -8.

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0001       BUS-0050       B4-P1            415.     30.6/ 134.   2020.1/ -24.   1991.8/ 157.

 -----------------------------------------------------------------------------------------------
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  BUS-0002       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  23150.4 /  170. ( AMPS/DEG )

                 GRD RETURN CURRENT:           1037.5 RMS AMPS /  147.9 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    3.794 +j   9.985 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.632

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.845 +j   5.041 (PU)

                                               Z2:   1.845 +j   5.041 (PU)

                                               Z0: 202.091 +j   4.827 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    25187.4     23152.0     23150.4     23150.4     23150.4

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.5076 /  -30.7     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    23150.4 / 169.6     22189.7 /  -9.4

  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0099 / -30.  0.9532 /-154.  0.9246 /  91.

    BUS-0002          415.0  1.5076 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0003          415.0  1.0099 / -30.  0.9532 /-154.  0.9246 /  91.

    ESB1 Replaceme    415.0  1.0099 / -30.  0.9532 /-154.  0.9246 /  91.

    BUS-0005          415.0  1.0099 / -30.  0.9530 /-154.  0.9244 /  91.

    BUS-0008          415.0  1.0099 / -30.  0.9530 /-154.  0.9244 /  91.

    BUS-0009          415.0  1.5075 / -31.  0.0296 /-142.  0.0283 /  39.

    BUS 2           11000.0  0.9984 /  -3.  0.9054 /-122.  0.9710 / 122.

    BUS-0013        11000.0  0.9996 /  -3.  0.9078 /-122.  0.9710 / 122.

    BUS-0014        11000.0  0.9984 /  -3.  0.9054 /-122.  0.9710 / 122.

    BUS-0015        11000.0  0.9975 /  -3.  0.9045 /-122.  0.9714 / 122.

    BUS-0016        11000.0  0.9984 /  -3.  0.9054 /-122.  0.9710 / 122.

    BUS-0017          415.0  1.0099 / -30.  0.9532 /-154.  0.9246 /  91.

    BUS-0018          415.0  1.0099 / -30.  0.9532 /-154.  0.9246 /  91.

    BUS-0019          415.0  1.0099 / -30.  0.9532 /-154.  0.9246 /  91.

    BUS-0020          415.0  1.0099 / -30.  0.9532 /-154.  0.9246 /  91.

    BUS-0022          415.0  1.0099 / -30.  0.9548 /-154.  0.9255 /  91.

    BUS-0028          415.0  1.5076 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0029          415.0  1.5076 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0030          415.0  1.5076 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0031          415.0  1.5076 / -31.  0.0000 /   0.  0.0000 /   0.
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  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.5076 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0036          415.0  1.5078 / -31.  0.0156 /-163.  0.0154 /  18.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  1.0099 / -30.  0.9548 /-154.  0.9255 /  91.

    ASB3_BUS-1        415.0  1.0099 / -30.  0.9532 /-154.  0.9246 /  91.

    ASB3_BUS-2        415.0  1.0099 / -30.  0.9532 /-154.  0.9246 /  91.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0099 / -30.  0.9534 /-154.  0.9247 /  91.

    BUS-0052          415.0  1.5076 / -31.  0.0014 /-163.  0.0014 /  18.

    BUS-0054          415.0  1.0099 / -30.  0.9534 /-154.  0.9247 /  91.

    BUS-0063          415.0  1.0099 / -30.  0.9548 /-154.  0.9255 /  91.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  1.0099 / -30.  0.9548 /-154.  0.9255 /  91.

    BUS-0068          415.0  1.5078 / -31.  0.0156 /-163.  0.0154 /  18.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0002       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0009       BUS-0002       FDR5-MBSB        415.     30.6/ 134.  21190.3/ 171.  20263.2/  -8.

 BUS-0002       BUS-0028       ESB1-P1          415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0029       BLOWER1-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0030       GRIT CH-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0031       GRIT DRG-P1      415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0033       SETTLE TNK-P1    415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0052       B2-P1            415.     30.6/ 134.   2020.1/ -24.   1991.8/ 157.

 -----------------------------------------------------------------------------------------------
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  BUS-0003       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  23150.4 /  170. ( AMPS/DEG )

                 GRD RETURN CURRENT:           1037.5 RMS AMPS /  147.9 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    3.794 +j   9.985 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.632

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.845 +j   5.041 (PU)

                                               Z2:   1.845 +j   5.041 (PU)

                                               Z0: 202.091 +j   4.827 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    25187.4     23152.0     23150.4     23150.4     23150.4

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.5076 /  -30.7     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    23150.4 / 169.6     22189.7 /  -9.4

  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0099 / -30.  0.9532 /-154.  0.9246 /  91.

    BUS-0002          415.0  1.0099 / -30.  0.9532 /-154.  0.9246 /  91.

    BUS-0003          415.0  1.5076 / -31.  0.0000 /   0.  0.0000 /   0.

    ESB1 Replaceme    415.0  1.0099 / -30.  0.9532 /-154.  0.9246 /  91.

    BUS-0005          415.0  1.0099 / -30.  0.9530 /-154.  0.9244 /  91.

    BUS-0008          415.0  1.5075 / -31.  0.0296 /-142.  0.0283 /  39.

    BUS-0009          415.0  1.0099 / -30.  0.9530 /-154.  0.9244 /  91.

    BUS 2           11000.0  0.9984 /  -3.  0.9054 /-122.  0.9710 / 122.

    BUS-0013        11000.0  0.9996 /  -3.  0.9078 /-122.  0.9710 / 122.

    BUS-0014        11000.0  0.9984 /  -3.  0.9054 /-122.  0.9710 / 122.

    BUS-0015        11000.0  0.9984 /  -3.  0.9054 /-122.  0.9710 / 122.

    BUS-0016        11000.0  0.9975 /  -3.  0.9045 /-122.  0.9714 / 122.

    BUS-0017          415.0  1.0099 / -30.  0.9532 /-154.  0.9246 /  91.

    BUS-0018          415.0  1.0099 / -30.  0.9532 /-154.  0.9246 /  91.

    BUS-0019          415.0  1.0099 / -30.  0.9532 /-154.  0.9246 /  91.

    BUS-0020          415.0  1.0099 / -30.  0.9532 /-154.  0.9246 /  91.

    BUS-0022          415.0  1.0099 / -30.  0.9548 /-154.  0.9255 /  91.

    BUS-0028          415.0  1.0099 / -30.  0.9532 /-154.  0.9246 /  91.

    BUS-0029          415.0  1.0099 / -30.  0.9532 /-154.  0.9246 /  91.

    BUS-0030          415.0  1.0099 / -30.  0.9532 /-154.  0.9246 /  91.

    BUS-0031          415.0  1.0099 / -30.  0.9532 /-154.  0.9246 /  91.
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  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0099 / -30.  0.9532 /-154.  0.9246 /  91.

    BUS-0036          415.0  1.0099 / -30.  0.9548 /-154.  0.9255 /  91.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  1.5078 / -31.  0.0156 /-163.  0.0154 /  18.

    ASB3_BUS-1        415.0  1.0099 / -30.  0.9532 /-154.  0.9246 /  91.

    ASB3_BUS-2        415.0  1.5076 / -31.  0.0000 /   0.  0.0000 /   0.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0099 / -30.  0.9534 /-154.  0.9247 /  91.

    BUS-0052          415.0  1.0099 / -30.  0.9534 /-154.  0.9247 /  91.

    BUS-0054          415.0  1.5076 / -31.  0.0014 /-163.  0.0014 /  18.

    BUS-0063          415.0  1.0099 / -30.  0.9548 /-154.  0.9255 /  91.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  1.5078 / -31.  0.0156 /-163.  0.0154 /  18.

    BUS-0068          415.0  1.0099 / -30.  0.9548 /-154.  0.9255 /  91.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0003       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0008       BUS-0003       CABLE14          415.     30.6/ 134.  21190.3/ 171.  20263.2/  -8.

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0003       BUS-0054       B1-P1            415.     30.6/ 134.   2020.1/ -24.   1991.8/ 157.

 -----------------------------------------------------------------------------------------------
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  ESB1 Replaceme VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  22887.7 /  170. ( AMPS/DEG )

                 GRD RETURN CURRENT:           1037.0 RMS AMPS /  147.9 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    3.921 +j  10.068 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.567

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.909 +j   5.084 (PU)

                                               Z2:   1.909 +j   5.084 (PU)

                                               Z0: 202.154 +j   4.870 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    24789.1     22889.0     22887.7     22887.7     22887.7

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.5073 /  -30.7     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    22887.7 / 170.1     21930.8 /  -8.9

  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.5073 / -31.  0.0126 /-156.  0.0121 /  25.

    BUS-0002          415.0  1.0099 / -30.  0.9544 /-154.  0.9254 /  91.

    BUS-0003          415.0  1.0099 / -30.  0.9544 /-154.  0.9254 /  91.

    ESB1 Replaceme    415.0  1.5073 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0005          415.0  1.5073 / -31.  0.0416 /-146.  0.0398 /  35.

    BUS-0008          415.0  1.0099 / -30.  0.9541 /-154.  0.9252 /  91.

    BUS-0009          415.0  1.0099 / -30.  0.9541 /-154.  0.9252 /  91.

    BUS 2           11000.0  0.9989 /  -3.  0.9069 /-122.  0.9711 / 122.

    BUS-0013        11000.0  1.0001 /  -3.  0.9093 /-122.  0.9711 / 122.

    BUS-0014        11000.0  0.9981 /  -3.  0.9060 /-122.  0.9715 / 122.

    BUS-0015        11000.0  0.9989 /  -3.  0.9069 /-122.  0.9711 / 122.

    BUS-0016        11000.0  0.9989 /  -3.  0.9069 /-122.  0.9711 / 122.

    BUS-0017          415.0  1.5073 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0018          415.0  1.5073 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0019          415.0  1.5073 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0020          415.0  1.5073 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0022          415.0  1.5075 / -31.  0.0280 /-159.  0.0272 /  21.

    BUS-0028          415.0  1.0099 / -30.  0.9544 /-154.  0.9254 /  91.

    BUS-0029          415.0  1.0099 / -30.  0.9544 /-154.  0.9254 /  91.

    BUS-0030          415.0  1.0099 / -30.  0.9544 /-154.  0.9254 /  91.

    BUS-0031          415.0  1.0099 / -30.  0.9544 /-154.  0.9254 /  91.
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  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0099 / -30.  0.9544 /-154.  0.9254 /  91.

    BUS-0036          415.0  1.0099 / -30.  0.9559 /-154.  0.9263 /  91.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  1.0099 / -30.  0.9559 /-154.  0.9263 /  91.

    ASB3_BUS-1        415.0  1.5073 / -31.  0.0126 /-156.  0.0121 /  25.

    ASB3_BUS-2        415.0  1.0099 / -30.  0.9544 /-154.  0.9254 /  91.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.5073 / -31.  0.0140 /-156.  0.0134 /  25.

    BUS-0052          415.0  1.0099 / -30.  0.9546 /-154.  0.9255 /  91.

    BUS-0054          415.0  1.0099 / -30.  0.9546 /-154.  0.9255 /  91.

    BUS-0063          415.0  1.5075 / -31.  0.0280 /-159.  0.0272 /  21.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  1.0099 / -30.  0.9559 /-154.  0.9263 /  91.

    BUS-0068          415.0  1.0099 / -30.  0.9559 /-154.  0.9263 /  91.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ESB1 Replaceme ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ESB1 Replaceme CBL-0015         415.      0.0/   0.  22887.7/ 170.  21930.8/  -9.

 ESB1 Replaceme BUS-0017       BE1-P1           415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0018       PLC DB-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0019       ESB 2-P1         415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0020       BV-P1            415.      0.0/   0.      0.0/   0.      0.0/   0.

 ***********************************************************************************************
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 ***************** F A U L T    A N A L Y S I S    S U M M A R Y ***************

 -------------------------------------------------------------------------------

 -------------------------------------------------------------------------------

  BUS NAME             VOLTAGE            AVAILABLE FAULT CURRENT

                         L-L           3 PHASE      X/R LINE/GRND    X/R

  ASB2 Ess                415.          2319.2     13.7   2319.25     13.7

  ASB3_BUS-1              415.         20532.4      1.8   1999.65      0.1

  ASB3_BUS-2              415.         20532.4      1.8   1999.65      0.1

  BUS 2                 11000.          8371.0     12.8   1710.20      5.5

  BUS-0001                415.         26176.1      2.7   2043.10      0.1

  

  BUS-0002                415.         26176.1      2.7   2043.10      0.1

  BUS-0003                415.         26176.1      2.7   2043.10      0.1

  ESB1 Replaceme          415.         25875.0      2.7   2041.14      0.1

 *********************** FAULT ANALYSIS REPORT COMPLETED ***********************
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 ************* P R E - F A U L T   V O L T A G E   P R O F I L E **************

 BUS#  NAME       BASE VOLTS    PU VOLTS     ANGLE (D)

   ASB2 Ess          415.00     1.0100           0.

   ASB3_BUS-1        415.00     1.0100         -30.

   ASB3_BUS-2        415.00     1.0100         -30.

   BUS 2           11000.00     1.0100           0.

   BUS-0001          415.00     1.0100         -30.

   BUS-0002          415.00     1.0100         -30.

   BUS-0003          415.00     1.0100         -30.

   ESB1 Replaceme    415.00     1.0100         -30.
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: 3PH

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: SLG

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: LL 

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: LLG

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================
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 ***************** F A U L T    A N A L Y S I S    S U M M A R Y ***************

 -------------------------------------------------------------------------------

 -------------------------------------------------------------------------------

  BUS NAME             VOLTAGE            AVAILABLE FAULT CURRENT

                         L-L           3 PHASE      X/R LINE/GRND    X/R

 *********************** FAULT ANALYSIS REPORT COMPLETED ***********************

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 393 of 986



 
ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 394 of 986



    

  

  

  

  

  

                                                                                 

                                                                                 

                                                                                 

  

 05 Dec 2014     15:12:54 

  

 ------------------------------------------------------------------------------

 ALL INFORMATION PRESENTED IS FOR REVIEW, APPROVAL

 INTERPRETATION AND APPLICATION BY A REGISTERED ENGINEER ONLY

 SKM DISCLAIMS ANY RESPONSIBILITY AND LIABILITY RESULTING

 FROM THE USE AND INTERPRETATION OF THIS SOFTWARE.

 ------------------------------------------------------------------------------

 SKM POWER*TOOLS FOR WINDOWS

 SHORT CIRCUIT ANALYSIS REPORT

 COPYRIGHT SKM SYSTEMS ANALYSIS, INC. 1995-2014

 ------------------------------------------------------------------------------
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     ALL PU VALUES ARE EXPRESSED ON A 100 MVA BASE

                    SWING GENERATORS

     BUS NAME       SOURCE NAME       VOLTAGE  ANGLE

     ================================================

     BUS-0013       UTIL-0001         1.01     0.00

     BUS-0069       SGEN-0001         1.00     0.00
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 ************* P R E - F A U L T   V O L T A G E   P R O F I L E **************

 BUS#  NAME       BASE VOLTS    PU VOLTS     ANGLE (D)

   ASB2 Ess          415.00     1.0100           0.

   ASB3_BUS-1        415.00     1.0100         -30.

   ASB3_BUS-2        415.00     1.0100         -30.

   BUS 2           11000.00     1.0100           0.

   BUS-0001          415.00     1.0100         -30.

   BUS-0002          415.00     1.0100         -30.

   BUS-0003          415.00     1.0100         -30.

   ESB1 Replaceme    415.00     1.0100         -30.

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 397 of 986



 05 Dec 2014     15:12:54                                             PAGE    4

                                                                                 

                                                                                 

                                                                                 

  

 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: 3PH

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================

  ASB2 Ess       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2319.2 /  -86. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    4.400 +j  60.425 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    13.733

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     3491.0      2665.4      2463.7      2343.0      2320.8

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2319.2 / -85.8     2319.2 / 154.2      2319.2 /  34.2

  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0002          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0003          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ESB1 Replaceme    415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0005          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0008          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0009          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS 2           11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0013        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0014        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0015        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0016        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0017          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0018          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0019          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0020          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0022          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0028          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0029          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0030          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.
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  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0031          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0033          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0036          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-1        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-2        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB2 Ess          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0050          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0052          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0054          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0063          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0068          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0069          415.0  0.0097 / -39.  0.0097 /-159.  0.0097 /  81.

    ASB2 Ess       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0069       ASB2 Ess       CBL-0045         415.   2319.2/ -86.   2319.2/ 154.   2319.2/  34.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-1     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  20530.1 /  -91. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    3.268 +j   6.013 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     1.840

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    21194.5     20530.2     20530.1     20530.1     20530.1

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 20530.1 / -91.5    20530.1 / 148.5     20530.1 /  28.5

  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.2542 / -57.  0.2542 /-177.  0.2542 /  63.

    BUS-0002          415.0  0.9452 / -32.  0.9452 /-152.  0.9452 /  88.

    BUS-0003          415.0  0.9452 / -32.  0.9452 /-152.  0.9452 /  88.

    ESB1 Replaceme    415.0  0.2542 / -57.  0.2542 /-177.  0.2542 /  63.

    BUS-0005          415.0  0.2798 / -56.  0.2798 /-176.  0.2798 /  64.

    BUS-0008          415.0  0.9327 / -32.  0.9327 /-152.  0.9327 /  88.

    BUS-0009          415.0  0.9447 / -32.  0.9447 /-152.  0.9447 /  88.

    BUS 2           11000.0  0.9327 /  -2.  0.9327 /-122.  0.9327 / 118.

    BUS-0013        11000.0  0.9347 /  -2.  0.9347 /-122.  0.9347 / 118.

    BUS-0014        11000.0  0.9318 /  -2.  0.9318 /-122.  0.9318 / 118.

    BUS-0015        11000.0  0.9327 /  -2.  0.9327 /-122.  0.9327 / 118.

    BUS-0016        11000.0  0.9327 /  -2.  0.9327 /-122.  0.9327 / 118.

    BUS-0017          415.0  0.2542 / -57.  0.2542 /-177.  0.2542 /  63.

    BUS-0018          415.0  0.2542 / -57.  0.2542 /-177.  0.2542 /  63.

    BUS-0019          415.0  0.2542 / -57.  0.2542 /-177.  0.2542 /  63.

    BUS-0020          415.0  0.2542 / -57.  0.2542 /-177.  0.2542 /  63.

    BUS-0022          415.0  0.2682 / -57.  0.2682 /-177.  0.2682 /  63.

    BUS-0028          415.0  0.9452 / -32.  0.9452 /-152.  0.9452 /  88.

    BUS-0029          415.0  0.9452 / -32.  0.9452 /-152.  0.9452 /  88.

    BUS-0030          415.0  0.9452 / -32.  0.9452 /-152.  0.9452 /  88.

    BUS-0031          415.0  0.9452 / -32.  0.9452 /-152.  0.9452 /  88.
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  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.9452 / -32.  0.9452 /-152.  0.9452 /  88.

    BUS-0036          415.0  0.9465 / -32.  0.9465 /-152.  0.9465 /  88.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  0.9465 / -32.  0.9465 /-152.  0.9465 /  88.

    ASB3_BUS-1        415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-2        415.0  0.9452 / -32.  0.9452 /-152.  0.9452 /  88.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.2555 / -57.  0.2555 /-177.  0.2555 /  63.

    BUS-0052          415.0  0.9453 / -32.  0.9453 /-152.  0.9453 /  88.

    BUS-0054          415.0  0.9453 / -32.  0.9453 /-152.  0.9453 /  88.

    BUS-0063          415.0  0.2682 / -57.  0.2682 /-177.  0.2682 /  63.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  0.9465 / -32.  0.9465 /-152.  0.9465 /  88.

    BUS-0068          415.0  0.9465 / -32.  0.9465 /-152.  0.9465 /  88.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-1     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.  20530.1/ -91.  20530.1/ 149.  20530.1/  29.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-2     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  21865.2 /  -92. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    3.042 +j   5.661 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     1.861

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    22600.4     21865.3     21865.2     21865.2     21865.2

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 21865.2 / -91.8    21865.2 / 148.2     21865.2 /  28.2

  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.9409 / -32.  0.9409 /-152.  0.9409 /  88.

    BUS-0002          415.0  0.2734 / -57.  0.2734 /-177.  0.2734 /  63.

    BUS-0003          415.0  0.2708 / -57.  0.2708 /-177.  0.2708 /  63.

    ESB1 Replaceme    415.0  0.9409 / -32.  0.9409 /-152.  0.9409 /  88.

    BUS-0005          415.0  0.9406 / -32.  0.9406 /-152.  0.9406 /  88.

    BUS-0008          415.0  0.9342 / -32.  0.9342 /-152.  0.9342 /  88.

    BUS-0009          415.0  0.2983 / -56.  0.2983 /-176.  0.2983 /  64.

    BUS 2           11000.0  0.9342 /  -2.  0.9342 /-122.  0.9342 / 118.

    BUS-0013        11000.0  0.9362 /  -2.  0.9362 /-122.  0.9362 / 118.

    BUS-0014        11000.0  0.9342 /  -2.  0.9342 /-122.  0.9342 / 118.

    BUS-0015        11000.0  0.9333 /  -2.  0.9333 /-122.  0.9333 / 118.

    BUS-0016        11000.0  0.9342 /  -2.  0.9342 /-122.  0.9342 / 118.

    BUS-0017          415.0  0.9409 / -32.  0.9409 /-152.  0.9409 /  88.

    BUS-0018          415.0  0.9409 / -32.  0.9409 /-152.  0.9409 /  88.

    BUS-0019          415.0  0.9409 / -32.  0.9409 /-152.  0.9409 /  88.

    BUS-0020          415.0  0.9409 / -32.  0.9409 /-152.  0.9409 /  88.

    BUS-0022          415.0  0.9422 / -32.  0.9422 /-152.  0.9422 /  88.

    BUS-0028          415.0  0.2734 / -57.  0.2734 /-177.  0.2734 /  63.

    BUS-0029          415.0  0.2734 / -57.  0.2734 /-177.  0.2734 /  63.

    BUS-0030          415.0  0.2734 / -57.  0.2734 /-177.  0.2734 /  63.

    BUS-0031          415.0  0.2734 / -57.  0.2734 /-177.  0.2734 /  63.
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  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.2734 / -57.  0.2734 /-177.  0.2734 /  63.

    BUS-0036          415.0  0.2870 / -58.  0.2870 /-178.  0.2870 /  62.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  0.2845 / -58.  0.2845 /-178.  0.2845 /  62.

    ASB3_BUS-1        415.0  0.9409 / -32.  0.9409 /-152.  0.9409 /  88.

    ASB3_BUS-2        415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.9410 / -32.  0.9410 /-152.  0.9410 /  88.

    BUS-0052          415.0  0.2746 / -57.  0.2746 /-177.  0.2746 /  63.

    BUS-0054          415.0  0.2720 / -57.  0.2720 /-177.  0.2720 /  63.

    BUS-0063          415.0  0.9422 / -32.  0.9422 /-152.  0.9422 /  88.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  0.2845 / -58.  0.2845 /-178.  0.2845 /  62.

    BUS-0068          415.0  0.2870 / -58.  0.2870 /-178.  0.2870 /  62.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-2     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.  21865.2/ -92.  21865.2/ 148.  21865.2/  28.

 -----------------------------------------------------------------------------------------------
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  BUS 2          VOLTAGE BASE LL:               11000.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   8359.2 /  -86. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    0.049 +j   0.632 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    12.775

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    12463.3      9456.1      8785.4      8420.1      8362.4

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  8359.2 / -85.5     8359.2 / 154.5      8359.2 /  34.5

  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.0809 / -46.  0.0809 /-166.  0.0809 /  74.

    BUS-0002          415.0  0.1502 / -45.  0.1502 /-165.  0.1502 /  75.

    BUS-0003          415.0  0.1504 / -45.  0.1504 /-165.  0.1504 /  75.

    ESB1 Replaceme    415.0  0.0809 / -46.  0.0809 /-166.  0.0809 /  74.

    BUS-0005          415.0  0.0781 / -45.  0.0781 /-165.  0.0781 /  75.

    BUS-0008          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0009          415.0  0.1450 / -44.  0.1450 /-164.  0.1450 /  76.

    BUS 2           11000.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0013        11000.0  0.0253 / -46.  0.0253 /-166.  0.0253 /  74.

    BUS-0014        11000.0  0.0002 / -73.  0.0002 / 167.  0.0002 /  47.

    BUS-0015        11000.0  0.0003 / -72.  0.0003 / 168.  0.0003 /  48.

    BUS-0016        11000.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0017          415.0  0.0809 / -46.  0.0809 /-166.  0.0809 /  74.

    BUS-0018          415.0  0.0809 / -46.  0.0809 /-166.  0.0809 /  74.

    BUS-0019          415.0  0.0809 / -46.  0.0809 /-166.  0.0809 /  74.

    BUS-0020          415.0  0.0809 / -46.  0.0809 /-166.  0.0809 /  74.

    BUS-0022          415.0  0.0960 / -50.  0.0960 /-170.  0.0960 /  70.

    BUS-0028          415.0  0.1502 / -45.  0.1502 /-165.  0.1502 /  75.

    BUS-0029          415.0  0.1502 / -45.  0.1502 /-165.  0.1502 /  75.

    BUS-0030          415.0  0.1502 / -45.  0.1502 /-165.  0.1502 /  75.

    BUS-0031          415.0  0.1502 / -45.  0.1502 /-165.  0.1502 /  75.
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  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.1502 / -45.  0.1502 /-165.  0.1502 /  75.

    BUS-0036          415.0  0.1641 / -47.  0.1641 /-167.  0.1641 /  73.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  0.1644 / -47.  0.1644 /-167.  0.1644 /  73.

    ASB3_BUS-1        415.0  0.0809 / -46.  0.0809 /-166.  0.0809 /  74.

    ASB3_BUS-2        415.0  0.1504 / -45.  0.1504 /-165.  0.1504 /  75.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.0822 / -46.  0.0822 /-166.  0.0822 /  74.

    BUS-0052          415.0  0.1514 / -45.  0.1514 /-165.  0.1514 /  75.

    BUS-0054          415.0  0.1517 / -45.  0.1517 /-165.  0.1517 /  75.

    BUS-0063          415.0  0.0960 / -50.  0.0960 /-170.  0.0960 /  70.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  0.1644 / -47.  0.1644 /-167.  0.1644 /  73.

    BUS-0068          415.0  0.1641 / -47.  0.1641 /-167.  0.1641 /  73.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS 2          ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0013       BUS 2          FDR8           11000.   8129.4/ -86.   8129.4/ 154.   8129.4/  34.

 BUS 2          BUS-0014       HV-CBL-FDR2    11000.     80.7/  98.     80.7/ -22.     80.7/-142.

 BUS 2          BUS-0015       CABLE2         11000.    149.7/  99.    149.7/ -21.    149.7/-141.

 BUS 2          BUS-0016       CABLE15        11000.      0.0/   0.      0.0/   0.      0.0/   0.

 -----------------------------------------------------------------------------------------------
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  BUS-0001       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  26172.4 / -100. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    1.846 +j   5.041 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.732

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    28676.0     26175.0     26172.4     26172.4     26172.4

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 26172.4 / -99.9    26172.4 / 140.1     26172.4 /  20.1

  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0002          415.0  0.9216 / -32.  0.9216 /-152.  0.9216 /  88.

    BUS-0003          415.0  0.9216 / -32.  0.9216 /-152.  0.9216 /  88.

    ESB1 Replaceme    415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0005          415.0  0.0335 / -52.  0.0335 /-172.  0.0335 /  68.

    BUS-0008          415.0  0.9052 / -32.  0.9052 /-152.  0.9052 /  88.

    BUS-0009          415.0  0.9210 / -32.  0.9210 /-152.  0.9210 /  88.

    BUS 2           11000.0  0.9052 /  -2.  0.9052 /-122.  0.9052 / 118.

    BUS-0013        11000.0  0.9077 /  -2.  0.9077 /-122.  0.9077 / 118.

    BUS-0014        11000.0  0.9043 /  -2.  0.9043 /-122.  0.9043 / 118.

    BUS-0015        11000.0  0.9053 /  -2.  0.9053 /-122.  0.9053 / 118.

    BUS-0016        11000.0  0.9052 /  -2.  0.9052 /-122.  0.9052 / 118.

    BUS-0017          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0018          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0019          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0020          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0022          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    BUS-0028          415.0  0.9216 / -32.  0.9216 /-152.  0.9216 /  88.

    BUS-0029          415.0  0.9216 / -32.  0.9216 /-152.  0.9216 /  88.

    BUS-0030          415.0  0.9216 / -32.  0.9216 /-152.  0.9216 /  88.

    BUS-0031          415.0  0.9216 / -32.  0.9216 /-152.  0.9216 /  88.
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  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.9216 / -32.  0.9216 /-152.  0.9216 /  88.

    BUS-0036          415.0  0.9231 / -32.  0.9231 /-152.  0.9231 /  88.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  0.9231 / -32.  0.9231 /-152.  0.9231 /  88.

    ASB3_BUS-1        415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-2        415.0  0.9216 / -32.  0.9216 /-152.  0.9216 /  88.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.0016 / -73.  0.0016 / 167.  0.0016 /  47.

    BUS-0052          415.0  0.9217 / -32.  0.9217 /-152.  0.9217 /  88.

    BUS-0054          415.0  0.9217 / -32.  0.9217 /-152.  0.9217 /  88.

    BUS-0063          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  0.9231 / -32.  0.9231 /-152.  0.9231 /  88.

    BUS-0068          415.0  0.9231 / -32.  0.9231 /-152.  0.9231 /  88.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0001       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ESB1 Replaceme CBL-0015         415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0005       BUS-0001       FDR2-MBSB        415.  23928.3/ -99.  23928.3/ 141.  23928.3/  21.

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0001       BUS-0050       B4-P1            415.   2316.3/  66.   2316.3/ -54.   2316.3/-174.

 -----------------------------------------------------------------------------------------------
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  BUS-0002       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  28407.8 / -101. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    1.609 +j   4.677 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.907

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    31509.7     28412.8     28407.8     28407.8     28407.8

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 28407.8 /-101.0    28407.7 / 139.0     28407.7 /  19.0

  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.9133 / -32.  0.9133 /-152.  0.9133 /  88.

    BUS-0002          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0003          415.0  0.0003 / -67.  0.0003 / 173.  0.0003 /  53.

    ESB1 Replaceme    415.0  0.9133 / -32.  0.9133 /-152.  0.9133 /  88.

    BUS-0005          415.0  0.9130 / -32.  0.9130 /-152.  0.9130 /  88.

    BUS-0008          415.0  0.9045 / -32.  0.9045 /-152.  0.9045 /  88.

    BUS-0009          415.0  0.0334 / -52.  0.0334 /-172.  0.0334 /  68.

    BUS 2           11000.0  0.9045 /  -2.  0.9045 /-122.  0.9045 / 118.

    BUS-0013        11000.0  0.9070 /  -2.  0.9070 /-122.  0.9070 / 118.

    BUS-0014        11000.0  0.9045 /  -2.  0.9045 /-122.  0.9045 / 118.

    BUS-0015        11000.0  0.9036 /  -2.  0.9036 /-122.  0.9036 / 118.

    BUS-0016        11000.0  0.9045 /  -2.  0.9045 /-122.  0.9045 / 118.

    BUS-0017          415.0  0.9133 / -32.  0.9133 /-152.  0.9133 /  88.

    BUS-0018          415.0  0.9133 / -32.  0.9133 /-152.  0.9133 /  88.

    BUS-0019          415.0  0.9133 / -32.  0.9133 /-152.  0.9133 /  88.

    BUS-0020          415.0  0.9133 / -32.  0.9133 /-152.  0.9133 /  88.

    BUS-0022          415.0  0.9150 / -32.  0.9150 /-152.  0.9150 /  88.

    BUS-0028          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0029          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0030          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0031          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.
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  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0036          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  0.0182 / -72.  0.0182 / 168.  0.0182 /  48.

    ASB3_BUS-1        415.0  0.9133 / -32.  0.9133 /-152.  0.9133 /  88.

    ASB3_BUS-2        415.0  0.0003 / -67.  0.0003 / 173.  0.0003 /  53.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.9135 / -32.  0.9135 /-152.  0.9135 /  88.

    BUS-0052          415.0  0.0016 / -73.  0.0016 / 167.  0.0016 /  47.

    BUS-0054          415.0  0.0019 / -72.  0.0019 / 168.  0.0019 /  48.

    BUS-0063          415.0  0.9150 / -32.  0.9150 /-152.  0.9150 /  88.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  0.0182 / -72.  0.0182 / 168.  0.0182 /  48.

    BUS-0068          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0002       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       BUS-0002       BUSTIE 2-3       415.   2315.7/-114.   2315.7/ 126.   2315.7/   6.

 BUS-0009       BUS-0002       FDR5-MBSB        415.  23908.1/ -99.  23908.1/ 141.  23908.1/  21.

 BUS-0002       BUS-0028       ESB1-P1          415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0029       BLOWER1-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0030       GRIT CH-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0031       GRIT DRG-P1      415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0033       SETTLE TNK-P1    415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0052       B2-P1            415.   2316.3/  66.   2316.3/ -54.   2316.3/-174.

 -----------------------------------------------------------------------------------------------
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  BUS-0003       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  28325.7 / -101. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    1.619 +j   4.689 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.896

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    31395.1     28330.6     28325.8     28325.7     28325.7

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 28325.7 /-101.0    28325.7 / 139.0     28325.7 /  19.0

  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.9137 / -32.  0.9137 /-152.  0.9137 /  88.

    BUS-0002          415.0  0.0034 / -53.  0.0034 /-173.  0.0034 /  67.

    BUS-0003          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ESB1 Replaceme    415.0  0.9137 / -32.  0.9137 /-152.  0.9137 /  88.

    BUS-0005          415.0  0.9134 / -32.  0.9134 /-152.  0.9134 /  88.

    BUS-0008          415.0  0.9048 / -32.  0.9048 /-152.  0.9048 /  88.

    BUS-0009          415.0  0.0368 / -52.  0.0368 /-172.  0.0368 /  68.

    BUS 2           11000.0  0.9048 /  -2.  0.9048 /-122.  0.9048 / 118.

    BUS-0013        11000.0  0.9073 /  -2.  0.9073 /-122.  0.9073 / 118.

    BUS-0014        11000.0  0.9049 /  -2.  0.9049 /-122.  0.9049 / 118.

    BUS-0015        11000.0  0.9039 /  -2.  0.9039 /-122.  0.9039 / 118.

    BUS-0016        11000.0  0.9048 /  -2.  0.9048 /-122.  0.9048 / 118.

    BUS-0017          415.0  0.9137 / -32.  0.9137 /-152.  0.9137 /  88.

    BUS-0018          415.0  0.9137 / -32.  0.9137 /-152.  0.9137 /  88.

    BUS-0019          415.0  0.9137 / -32.  0.9137 /-152.  0.9137 /  88.

    BUS-0020          415.0  0.9137 / -32.  0.9137 /-152.  0.9137 /  88.

    BUS-0022          415.0  0.9154 / -32.  0.9154 /-152.  0.9154 /  88.

    BUS-0028          415.0  0.0034 / -53.  0.0034 /-173.  0.0034 /  67.

    BUS-0029          415.0  0.0034 / -53.  0.0034 /-173.  0.0034 /  67.

    BUS-0030          415.0  0.0034 / -53.  0.0034 /-173.  0.0034 /  67.

    BUS-0031          415.0  0.0034 / -53.  0.0034 /-173.  0.0034 /  67.
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  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.0034 / -53.  0.0034 /-173.  0.0034 /  67.

    BUS-0036          415.0  0.0211 / -69.  0.0211 / 171.  0.0211 /  51.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    ASB3_BUS-1        415.0  0.9137 / -32.  0.9137 /-152.  0.9137 /  88.

    ASB3_BUS-2        415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.9138 / -32.  0.9138 /-152.  0.9138 /  88.

    BUS-0052          415.0  0.0050 / -59.  0.0050 /-179.  0.0050 /  61.

    BUS-0054          415.0  0.0016 / -73.  0.0016 / 167.  0.0016 /  47.

    BUS-0063          415.0  0.9154 / -32.  0.9154 /-152.  0.9154 /  88.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    BUS-0068          415.0  0.0211 / -69.  0.0211 / 171.  0.0211 /  51.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0003       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       BUS-0002       BUSTIE 2-3       415.  26070.5/  80.  26070.5/ -40.  26070.5/-160.

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0003       BUS-0054       B1-P1            415.   2316.3/  66.   2316.3/ -54.   2316.3/-174.

 -----------------------------------------------------------------------------------------------
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  ESB1 Replaceme VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  25871.3 /  -99. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    1.909 +j   5.085 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.664

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    28211.1     25873.4     25871.3     25871.3     25871.3

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 25871.3 / -99.4    25871.3 / 140.6     25871.3 /  20.6

  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.0142 / -65.  0.0142 / 175.  0.0142 /  55.

    BUS-0002          415.0  0.9229 / -32.  0.9229 /-152.  0.9229 /  88.

    BUS-0003          415.0  0.9229 / -32.  0.9229 /-152.  0.9229 /  88.

    ESB1 Replaceme    415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0005          415.0  0.0470 / -55.  0.0470 /-175.  0.0470 /  65.

    BUS-0008          415.0  0.9067 / -32.  0.9067 /-152.  0.9067 /  88.

    BUS-0009          415.0  0.9223 / -32.  0.9223 /-152.  0.9223 /  88.

    BUS 2           11000.0  0.9067 /  -2.  0.9067 /-122.  0.9067 / 118.

    BUS-0013        11000.0  0.9092 /  -2.  0.9092 /-122.  0.9092 / 118.

    BUS-0014        11000.0  0.9058 /  -2.  0.9058 /-122.  0.9058 / 118.

    BUS-0015        11000.0  0.9067 /  -2.  0.9067 /-122.  0.9067 / 118.

    BUS-0016        11000.0  0.9067 /  -2.  0.9067 /-122.  0.9067 / 118.

    BUS-0017          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0018          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0019          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0020          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0022          415.0  0.0318 / -69.  0.0318 / 171.  0.0318 /  51.

    BUS-0028          415.0  0.9229 / -32.  0.9229 /-152.  0.9229 /  88.

    BUS-0029          415.0  0.9229 / -32.  0.9229 /-152.  0.9229 /  88.

    BUS-0030          415.0  0.9229 / -32.  0.9229 /-152.  0.9229 /  88.

    BUS-0031          415.0  0.9229 / -32.  0.9229 /-152.  0.9229 /  88.
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  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.9229 / -32.  0.9229 /-152.  0.9229 /  88.

    BUS-0036          415.0  0.9244 / -32.  0.9244 /-152.  0.9244 /  88.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  0.9244 / -32.  0.9244 /-152.  0.9244 /  88.

    ASB3_BUS-1        415.0  0.0142 / -65.  0.0142 / 175.  0.0142 /  55.

    ASB3_BUS-2        415.0  0.9229 / -32.  0.9229 /-152.  0.9229 /  88.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.0158 / -66.  0.0158 / 174.  0.0158 /  54.

    BUS-0052          415.0  0.9230 / -32.  0.9230 /-152.  0.9230 /  88.

    BUS-0054          415.0  0.9230 / -32.  0.9230 /-152.  0.9230 /  88.

    BUS-0063          415.0  0.0318 / -69.  0.0318 / 171.  0.0318 /  51.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  0.9244 / -32.  0.9244 /-152.  0.9244 /  88.

    BUS-0068          415.0  0.9244 / -32.  0.9244 /-152.  0.9244 /  88.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ESB1 Replaceme ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ESB1 Replaceme CBL-0015         415.  25871.3/ -99.  25871.3/ 141.  25871.3/  21.

 ESB1 Replaceme BUS-0017       BE1-P1           415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0018       PLC DB-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0019       ESB 2-P1         415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0020       BV-P1            415.      0.0/   0.      0.0/   0.      0.0/   0.

 ***********************************************************************************************
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: SLG

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================

  ASB2 Ess       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2319.2 /  -86. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:   13.200 +j 181.275 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    13.733

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   4.400 +j  60.425 (PU)

                                               Z2:   4.400 +j  60.425 (PU)

                                               Z0:   4.400 +j  60.425 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     3491.0      2665.4      2463.7      2343.0      2320.8

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.0100 / -120.0     1.0100 /  120.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2319.2 / -85.8        0.0 /   0.0         0.0 /   0.0

  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0002          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0003          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ESB1 Replaceme    415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0005          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0008          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0009          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS 2           11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0013        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0014        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0015        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0016        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0017          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0018          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0019          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0020          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0022          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0028          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0029          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0030          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.
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  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0031          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0033          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0036          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-1        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-2        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB2 Ess          415.0  0.0000 /   0.  1.0100 /-120.  1.0100 / 120.

    BUS-0050          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0052          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0054          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0063          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0068          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0069          415.0  0.0097 / -39.  1.0100 /-120.  1.0100 / 120.

    ASB2 Ess       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0069       ASB2 Ess       CBL-0045         415.   2319.2/ -86.      0.0/   0.      0.0/   0.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-1     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   1999.6 /  -35. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:  210.050 +j  17.826 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     0.085

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   3.268 +j   6.013 (PU)

                                               Z2:   3.268 +j   6.013 (PU)

                                               Z0: 203.514 +j   5.799 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     1999.6      1999.6      1999.6      1999.6      1999.6

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.6620 /  178.5     1.7463 /  116.8

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  1999.6 / -34.9        0.0 /   0.0         0.0 /   0.0

  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.0248 /  -1.  1.6620 / 178.  1.7463 / 117.

    BUS-0002          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0003          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    ESB1 Replaceme    415.0  0.0248 /  -1.  1.6620 / 178.  1.7463 / 117.

    BUS-0005          415.0  0.0273 /   1.  1.6619 / 178.  1.7463 / 117.

    BUS-0008          415.0  1.0092 / -30.  1.0074 /-150.  1.0122 /  90.

    BUS-0009          415.0  1.0095 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS 2           11000.0  1.0070 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0013        11000.0  1.0071 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0014        11000.0  1.0069 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0015        11000.0  1.0070 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0016        11000.0  1.0070 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0017          415.0  0.0248 /  -1.  1.6620 / 178.  1.7463 / 117.

    BUS-0018          415.0  0.0248 /  -1.  1.6620 / 178.  1.7463 / 117.

    BUS-0019          415.0  0.0248 /  -1.  1.6620 / 178.  1.7463 / 117.

    BUS-0020          415.0  0.0248 /  -1.  1.6620 / 178.  1.7463 / 117.

    BUS-0022          415.0  0.0257 /  -1.  1.6625 / 178.  1.7466 / 117.

    BUS-0028          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0029          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0030          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0031          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.
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  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0036          415.0  1.0096 / -30.  1.0079 /-150.  1.0119 /  90.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  1.0096 / -30.  1.0079 /-150.  1.0119 /  90.

    ASB3_BUS-1        415.0  0.0000 /   0.  1.6620 / 178.  1.7463 / 117.

    ASB3_BUS-2        415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.0248 /  -1.  1.6621 / 178.  1.7464 / 117.

    BUS-0052          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0054          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0063          415.0  0.0257 /  -1.  1.6625 / 178.  1.7466 / 117.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  1.0096 / -30.  1.0079 /-150.  1.0119 /  90.

    BUS-0068          415.0  1.0096 / -30.  1.0079 /-150.  1.0119 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-1     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.   1999.6/ -35.      0.0/   0.      0.0/   0.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-2     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2004.3 /  -35. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:  209.617 +j  17.154 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     0.082

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   3.042 +j   5.661 (PU)

                                               Z2:   3.042 +j   5.661 (PU)

                                               Z0: 203.533 +j   5.833 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     2004.3      2004.3      2004.3      2004.3      2004.3

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.6675 /  178.6     1.7471 /  117.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2004.3 / -34.7        0.0 /   0.0         0.0 /   0.0

  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0002          415.0  0.0251 /   0.  1.6674 / 179.  1.7471 / 117.

    BUS-0003          415.0  0.0248 /   0.  1.6675 / 179.  1.7471 / 117.

    ESB1 Replaceme    415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0005          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0008          415.0  1.0094 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0009          415.0  0.0276 /   1.  1.6672 / 179.  1.7470 / 117.

    BUS 2           11000.0  1.0073 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0013        11000.0  1.0074 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0014        11000.0  1.0073 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0015        11000.0  1.0072 /   0.  1.0100 /-120.  1.0117 / 120.

    BUS-0016        11000.0  1.0073 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0017          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0018          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0019          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0020          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0022          415.0  1.0096 / -30.  1.0079 /-150.  1.0120 /  90.

    BUS-0028          415.0  0.0251 /   0.  1.6674 / 179.  1.7471 / 117.

    BUS-0029          415.0  0.0251 /   0.  1.6674 / 179.  1.7471 / 117.

    BUS-0030          415.0  0.0251 /   0.  1.6674 / 179.  1.7471 / 117.

    BUS-0031          415.0  0.0251 /   0.  1.6674 / 179.  1.7471 / 117.
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  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.0251 /   0.  1.6674 / 179.  1.7471 / 117.

    BUS-0036          415.0  0.0260 /   0.  1.6678 / 179.  1.7473 / 117.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  0.0257 /  -1.  1.6679 / 179.  1.7473 / 117.

    ASB3_BUS-1        415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    ASB3_BUS-2        415.0  0.0000 /   0.  1.6675 / 179.  1.7471 / 117.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0052          415.0  0.0252 /   0.  1.6674 / 179.  1.7471 / 117.

    BUS-0054          415.0  0.0249 /   0.  1.6675 / 179.  1.7471 / 117.

    BUS-0063          415.0  1.0096 / -30.  1.0079 /-150.  1.0120 /  90.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  0.0257 /  -1.  1.6679 / 179.  1.7473 / 117.

    BUS-0068          415.0  0.0260 /   0.  1.6678 / 179.  1.7473 / 117.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-2     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.   2004.3/ -35.      0.0/   0.      0.0/   0.

 -----------------------------------------------------------------------------------------------
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  BUS 2          VOLTAGE BASE LL:               11000.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   1709.9 /  -80. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    1.668 +j   9.150 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     5.484

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   0.049 +j   0.632 (PU)

                                               Z2:   0.049 +j   0.632 (PU)

                                               Z0:   1.569 +j   7.886 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     2187.0      1727.3      1711.6      1709.9      1709.9

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.5631 / -146.9     1.5866 /  145.6

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  1709.9 / -79.7        0.0 /   0.0         0.0 /   0.0

  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.9247 / -34.  0.9095 /-147.  1.0100 /  90.

    BUS-0002          415.0  0.9320 / -34.  0.9158 /-148.  1.0100 /  90.

    BUS-0003          415.0  0.9320 / -34.  0.9158 /-148.  1.0100 /  90.

    ESB1 Replaceme    415.0  0.9247 / -34.  0.9095 /-147.  1.0100 /  90.

    BUS-0005          415.0  0.9243 / -34.  0.9093 /-147.  1.0100 /  90.

    BUS-0008          415.0  0.9160 / -34.  0.9025 /-147.  1.0100 /  90.

    BUS-0009          415.0  0.9314 / -34.  0.9155 /-148.  1.0100 /  90.

    BUS 2           11000.0  0.0000 /   0.  1.5631 /-147.  1.5866 / 146.

    BUS-0013        11000.0  0.0127 / -67.  1.5669 /-147.  1.5810 / 146.

    BUS-0014        11000.0  0.0000 / -67.  1.5631 /-147.  1.5866 / 146.

    BUS-0015        11000.0  0.0000 / -66.  1.5631 /-147.  1.5866 / 146.

    BUS-0016        11000.0  0.0000 /   0.  1.5631 /-147.  1.5866 / 146.

    BUS-0017          415.0  0.9247 / -34.  0.9095 /-147.  1.0100 /  90.

    BUS-0018          415.0  0.9247 / -34.  0.9095 /-147.  1.0100 /  90.

    BUS-0019          415.0  0.9247 / -34.  0.9095 /-147.  1.0100 /  90.

    BUS-0020          415.0  0.9247 / -34.  0.9095 /-147.  1.0100 /  90.

    BUS-0022          415.0  0.9266 / -34.  0.9102 /-147.  1.0100 /  90.

    BUS-0028          415.0  0.9320 / -34.  0.9158 /-148.  1.0100 /  90.

    BUS-0029          415.0  0.9320 / -34.  0.9158 /-148.  1.0100 /  90.

    BUS-0030          415.0  0.9320 / -34.  0.9158 /-148.  1.0100 /  90.

    BUS-0031          415.0  0.9320 / -34.  0.9158 /-148.  1.0100 /  90.
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  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.9320 / -34.  0.9158 /-148.  1.0100 /  90.

    BUS-0036          415.0  0.9338 / -34.  0.9165 /-148.  1.0100 /  90.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  0.9338 / -34.  0.9165 /-148.  1.0100 /  90.

    ASB3_BUS-1        415.0  0.9247 / -34.  0.9095 /-147.  1.0100 /  90.

    ASB3_BUS-2        415.0  0.9320 / -34.  0.9158 /-148.  1.0100 /  90.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.9249 / -34.  0.9096 /-147.  1.0100 /  90.

    BUS-0052          415.0  0.9322 / -34.  0.9158 /-148.  1.0100 /  90.

    BUS-0054          415.0  0.9322 / -34.  0.9159 /-148.  1.0100 /  90.

    BUS-0063          415.0  0.9266 / -34.  0.9102 /-147.  1.0100 /  90.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  0.9338 / -34.  0.9165 /-148.  1.0100 /  90.

    BUS-0068          415.0  0.9338 / -34.  0.9165 /-148.  1.0100 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS 2          ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0013       BUS 2          FDR8           11000.   1678.5/ -80.     15.7/ -76.     15.7/ -76.

 BUS 2          BUS-0014       HV-CBL-FDR2    11000.     11.0/ 104.      5.5/ -76.      5.5/ -76.

 BUS 2          BUS-0015       CABLE2         11000.     20.4/ 105.     10.2/ -75.     10.2/ -75.

 BUS 2          BUS-0016       CABLE15        11000.      0.0/   0.      0.0/   0.      0.0/   0.

 -----------------------------------------------------------------------------------------------
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  BUS-0001       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2043.1 /  -34. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:  205.782 +j  14.910 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     0.072

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.846 +j   5.041 (PU)

                                               Z2:   1.846 +j   5.041 (PU)

                                               Z0: 202.091 +j   4.827 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     2043.1      2043.1      2043.1      2043.1      2043.1

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.6860 /  178.4     1.7590 /  117.4

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2043.1 / -34.1        0.0 /   0.0         0.0 /   0.0

  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.0000 /   0.  1.6860 / 178.  1.7590 / 117.

    BUS-0002          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0003          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    ESB1 Replaceme    415.0  0.0000 /   0.  1.6860 / 178.  1.7590 / 117.

    BUS-0005          415.0  0.0027 /  13.  1.6859 / 178.  1.7590 / 117.

    BUS-0008          415.0  1.0093 / -30.  1.0074 /-150.  1.0123 /  90.

    BUS-0009          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS 2           11000.0  1.0070 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0013        11000.0  1.0071 /   0.  1.0100 /-120.  1.0120 / 120.

    BUS-0014        11000.0  1.0069 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0015        11000.0  1.0070 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0016        11000.0  1.0070 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0017          415.0  0.0000 /   0.  1.6860 / 178.  1.7590 / 117.

    BUS-0018          415.0  0.0000 /   0.  1.6860 / 178.  1.7590 / 117.

    BUS-0019          415.0  0.0000 /   0.  1.6860 / 178.  1.7590 / 117.

    BUS-0020          415.0  0.0000 /   0.  1.6860 / 178.  1.7590 / 117.

    BUS-0022          415.0  0.0009 /  -7.  1.6865 / 178.  1.7593 / 117.

    BUS-0028          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0029          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0030          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0031          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.
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  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0036          415.0  1.0097 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  1.0097 / -30.  1.0078 /-150.  1.0120 /  90.

    ASB3_BUS-1        415.0  0.0000 /   0.  1.6860 / 178.  1.7590 / 117.

    ASB3_BUS-2        415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.0001 /  -7.  1.6861 / 178.  1.7590 / 117.

    BUS-0052          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0054          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0063          415.0  0.0009 /  -7.  1.6865 / 178.  1.7593 / 117.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  1.0097 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0068          415.0  1.0097 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0001       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ESB1 Replaceme CBL-0015         415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0005       BUS-0001       FDR2-MBSB        415.   1926.2/ -33.     60.3/ -48.     60.3/ -48.

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0001       BUS-0050       B4-P1            415.    120.5/ 132.     60.3/ -48.     60.3/ -48.

 -----------------------------------------------------------------------------------------------
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  BUS-0002       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2048.3 /  -34. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:  205.309 +j  14.181 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     0.069

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.609 +j   4.677 (PU)

                                               Z2:   1.609 +j   4.677 (PU)

                                               Z0: 202.091 +j   4.827 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     2048.3      2048.3      2048.3      2048.3      2048.3

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.6918 /  178.5     1.7598 /  117.6

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2048.3 / -34.0        0.0 /   0.0         0.0 /   0.0

  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0002          415.0  0.0000 /   0.  1.6918 / 179.  1.7598 / 118.

    BUS-0003          415.0  0.0000 /   0.  1.6918 / 179.  1.7598 / 118.

    ESB1 Replaceme    415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0005          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0008          415.0  1.0095 / -30.  1.0076 /-150.  1.0122 /  90.

    BUS-0009          415.0  0.0026 /  14.  1.6917 / 179.  1.7597 / 118.

    BUS 2           11000.0  1.0073 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0013        11000.0  1.0074 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0014        11000.0  1.0073 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0015        11000.0  1.0072 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0016        11000.0  1.0073 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0017          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0018          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0019          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0020          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0022          415.0  1.0097 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0028          415.0  0.0000 /   0.  1.6918 / 179.  1.7598 / 118.

    BUS-0029          415.0  0.0000 /   0.  1.6918 / 179.  1.7598 / 118.

    BUS-0030          415.0  0.0000 /   0.  1.6918 / 179.  1.7598 / 118.

    BUS-0031          415.0  0.0000 /   0.  1.6918 / 179.  1.7598 / 118.

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 424 of 986



 05 Dec 2014     15:12:54                                             PAGE   31

                                                                                 

                                                                                 

                                                                                 

  

  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.0000 /   0.  1.6918 / 179.  1.7598 / 118.

    BUS-0036          415.0  0.0009 /  -6.  1.6923 / 179.  1.7600 / 118.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  0.0009 /  -5.  1.6923 / 179.  1.7601 / 118.

    ASB3_BUS-1        415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    ASB3_BUS-2        415.0  0.0000 /   0.  1.6918 / 179.  1.7598 / 118.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0052          415.0  0.0001 /  -6.  1.6919 / 179.  1.7598 / 118.

    BUS-0054          415.0  0.0001 /  -5.  1.6919 / 179.  1.7598 / 118.

    BUS-0063          415.0  1.0097 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  0.0009 /  -5.  1.6923 / 179.  1.7601 / 118.

    BUS-0068          415.0  0.0009 /  -6.  1.6923 / 179.  1.7600 / 118.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0002       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       BUS-0002       BUSTIE 2-3       415.    111.3/ -47.     55.7/ 133.     55.7/ 133.

 BUS-0009       BUS-0002       FDR5-MBSB        415.   1831.6/ -32.    111.3/ -47.    111.3/ -47.

 BUS-0002       BUS-0028       ESB1-P1          415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0029       BLOWER1-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0030       GRIT CH-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0031       GRIT DRG-P1      415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0033       SETTLE TNK-P1    415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0052       B2-P1            415.    111.3/ 133.     55.7/ -47.     55.7/ -47.

 -----------------------------------------------------------------------------------------------
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  BUS-0003       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2047.9 /  -34. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:  205.349 +j  14.239 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     0.069

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.619 +j   4.689 (PU)

                                               Z2:   1.619 +j   4.689 (PU)

                                               Z0: 202.111 +j   4.861 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     2047.9      2047.9      2047.9      2047.9      2047.9

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.6916 /  178.5     1.7597 /  117.6

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2047.9 / -34.0        0.0 /   0.0         0.0 /   0.0

  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0002          415.0  0.0004 /  20.  1.6915 / 179.  1.7598 / 118.

    BUS-0003          415.0  0.0000 /   0.  1.6916 / 179.  1.7597 / 118.

    ESB1 Replaceme    415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0005          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0008          415.0  1.0095 / -30.  1.0076 /-150.  1.0122 /  90.

    BUS-0009          415.0  0.0029 /  15.  1.6914 / 179.  1.7597 / 118.

    BUS 2           11000.0  1.0073 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0013        11000.0  1.0074 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0014        11000.0  1.0073 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0015        11000.0  1.0072 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0016        11000.0  1.0073 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0017          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0018          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0019          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0020          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0022          415.0  1.0097 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0028          415.0  0.0004 /  20.  1.6915 / 179.  1.7598 / 118.

    BUS-0029          415.0  0.0004 /  20.  1.6915 / 179.  1.7598 / 118.

    BUS-0030          415.0  0.0004 /  20.  1.6915 / 179.  1.7598 / 118.

    BUS-0031          415.0  0.0004 /  20.  1.6915 / 179.  1.7598 / 118.
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  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.0004 /  20.  1.6915 / 179.  1.7598 / 118.

    BUS-0036          415.0  0.0012 /   2.  1.6919 / 179.  1.7600 / 118.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  0.0009 /  -6.  1.6920 / 179.  1.7600 / 118.

    ASB3_BUS-1        415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    ASB3_BUS-2        415.0  0.0000 /   0.  1.6916 / 179.  1.7597 / 118.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0052          415.0  0.0004 /  16.  1.6916 / 179.  1.7598 / 118.

    BUS-0054          415.0  0.0001 /  -6.  1.6917 / 179.  1.7598 / 118.

    BUS-0063          415.0  1.0097 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  0.0009 /  -6.  1.6920 / 179.  1.7600 / 118.

    BUS-0068          415.0  0.0012 /   2.  1.6919 / 179.  1.7600 / 118.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0003       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       BUS-0002       BUSTIE 2-3       415.   1939.1/ 147.     55.8/ 133.     55.8/ 133.

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0003       BUS-0054       B1-P1            415.    111.6/ 133.     55.8/ -47.     55.8/ -47.

 -----------------------------------------------------------------------------------------------
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  ESB1 Replaceme VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2041.1 /  -34. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:  205.972 +j  15.039 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     0.073

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.909 +j   5.085 (PU)

                                               Z2:   1.909 +j   5.085 (PU)

                                               Z0: 202.154 +j   4.870 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     2041.1      2041.1      2041.1      2041.1      2041.1

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.6849 /  178.4     1.7584 /  117.4

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2041.1 / -34.2        0.0 /   0.0         0.0 /   0.0

  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.0011 /   0.  1.6849 / 178.  1.7584 / 117.

    BUS-0002          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0003          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    ESB1 Replaceme    415.0  0.0000 /   0.  1.6849 / 178.  1.7584 / 117.

    BUS-0005          415.0  0.0038 /  10.  1.6848 / 178.  1.7584 / 117.

    BUS-0008          415.0  1.0093 / -30.  1.0074 /-150.  1.0123 /  90.

    BUS-0009          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS 2           11000.0  1.0070 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0013        11000.0  1.0071 /   0.  1.0100 /-120.  1.0120 / 120.

    BUS-0014        11000.0  1.0069 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0015        11000.0  1.0070 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0016        11000.0  1.0070 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0017          415.0  0.0000 /   0.  1.6849 / 178.  1.7584 / 117.

    BUS-0018          415.0  0.0000 /   0.  1.6849 / 178.  1.7584 / 117.

    BUS-0019          415.0  0.0000 /   0.  1.6849 / 178.  1.7584 / 117.

    BUS-0020          415.0  0.0000 /   0.  1.6849 / 178.  1.7584 / 117.

    BUS-0022          415.0  0.0020 /  -3.  1.6854 / 178.  1.7587 / 117.

    BUS-0028          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0029          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0030          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0031          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.
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  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0036          415.0  1.0097 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  1.0097 / -30.  1.0078 /-150.  1.0120 /  90.

    ASB3_BUS-1        415.0  0.0011 /   0.  1.6849 / 178.  1.7584 / 117.

    ASB3_BUS-2        415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.0012 /   0.  1.6850 / 178.  1.7585 / 117.

    BUS-0052          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0054          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0063          415.0  0.0020 /  -3.  1.6854 / 178.  1.7587 / 117.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  1.0097 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0068          415.0  1.0097 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ESB1 Replaceme ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ESB1 Replaceme CBL-0015         415.   2041.1/ -34.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0017       BE1-P1           415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0018       PLC DB-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0019       ESB 2-P1         415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0020       BV-P1            415.      0.0/   0.      0.0/   0.      0.0/   0.

 ***********************************************************************************************
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: LL 

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================

  ASB2 Ess       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2008.5 / -176. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    8.800 +j 120.850 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    13.733

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     3023.3      2308.3      2133.7      2029.1      2009.9

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /    0.0     0.5050 / -180.0     0.5050 /  180.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0     2008.5 /-175.8      2008.5 /   4.2

  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0002          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0003          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ESB1 Replaceme    415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0005          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0008          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0009          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS 2           11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0013        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0014        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0015        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0016        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0017          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0018          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0019          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0020          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0022          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0028          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0029          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0030          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.
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  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0031          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0033          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0036          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-1        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-2        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB2 Ess          415.0  1.0100 /   0.  0.5050 /-180.  0.5050 / 180.

    BUS-0050          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0052          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0054          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0063          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0068          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0069          415.0  1.0100 /   0.  0.5104 /-179.  0.4997 / 179.

    ASB2 Ess       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0069       ASB2 Ess       CBL-0045         415.      0.0/   0.   2008.5/-176.   2008.5/   4.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-1     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  17779.6 /  179. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    6.536 +j  12.027 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     1.840

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    18355.0     17779.6     17779.6     17779.6     17779.6

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /  -30.0     0.5050 /  150.0     0.5050 /  150.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    17779.6 / 178.5     17779.6 /  -1.5

  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.6363 / 168.  0.4495 / 124.

    BUS-0002          415.0  1.0100 / -30.  0.9774 /-153.  0.9459 /  90.

    BUS-0003          415.0  1.0100 / -30.  0.9774 /-153.  0.9459 /  90.

    ESB1 Replaceme    415.0  1.0100 / -30.  0.6363 / 168.  0.4495 / 124.

    BUS-0005          415.0  1.0100 / -30.  0.6485 / 170.  0.4550 / 121.

    BUS-0008          415.0  1.0100 / -30.  0.9695 /-154.  0.9354 /  90.

    BUS-0009          415.0  1.0100 / -30.  0.9771 /-153.  0.9456 /  90.

    BUS 2           11000.0  1.0075 /  -2.  0.9327 /-122.  0.9748 / 121.

    BUS-0013        11000.0  1.0083 /  -2.  0.9347 /-122.  0.9749 / 121.

    BUS-0014        11000.0  1.0068 /  -2.  0.9318 /-122.  0.9750 / 121.

    BUS-0015        11000.0  1.0075 /  -2.  0.9327 /-122.  0.9748 / 121.

    BUS-0016        11000.0  1.0075 /  -2.  0.9327 /-122.  0.9748 / 121.

    BUS-0017          415.0  1.0100 / -30.  0.6363 / 168.  0.4495 / 124.

    BUS-0018          415.0  1.0100 / -30.  0.6363 / 168.  0.4495 / 124.

    BUS-0019          415.0  1.0100 / -30.  0.6363 / 168.  0.4495 / 124.

    BUS-0020          415.0  1.0100 / -30.  0.6363 / 168.  0.4495 / 124.

    BUS-0022          415.0  1.0100 / -30.  0.6460 / 169.  0.4479 / 123.

    BUS-0028          415.0  1.0100 / -30.  0.9774 /-153.  0.9459 /  90.

    BUS-0029          415.0  1.0100 / -30.  0.9774 /-153.  0.9459 /  90.

    BUS-0030          415.0  1.0100 / -30.  0.9774 /-153.  0.9459 /  90.

    BUS-0031          415.0  1.0100 / -30.  0.9774 /-153.  0.9459 /  90.
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  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.9774 /-153.  0.9459 /  90.

    BUS-0036          415.0  1.0100 / -30.  0.9785 /-153.  0.9467 /  90.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  1.0100 / -30.  0.9785 /-153.  0.9468 /  90.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.9774 /-153.  0.9459 /  90.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.6372 / 168.  0.4494 / 124.

    BUS-0052          415.0  1.0100 / -30.  0.9775 /-153.  0.9460 /  90.

    BUS-0054          415.0  1.0100 / -30.  0.9775 /-153.  0.9460 /  90.

    BUS-0063          415.0  1.0100 / -30.  0.6460 / 169.  0.4479 / 123.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  1.0100 / -30.  0.9785 /-153.  0.9468 /  90.

    BUS-0068          415.0  1.0100 / -30.  0.9785 /-153.  0.9467 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-1     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.      0.0/   0.  17779.6/ 179.  17779.6/  -1.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-2     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  18935.8 /  178. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    6.083 +j  11.322 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     1.861

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    19572.5     18935.9     18935.8     18935.8     18935.8

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /  -30.0     0.5050 /  150.0     0.5050 /  150.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    18935.8 / 178.2     18935.8 /  -1.8

  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.9752 /-153.  0.9418 /  90.

    BUS-0002          415.0  1.0100 / -30.  0.6486 / 169.  0.4489 / 122.

    BUS-0003          415.0  1.0100 / -30.  0.6473 / 169.  0.4483 / 122.

    ESB1 Replaceme    415.0  1.0100 / -30.  0.9752 /-153.  0.9418 /  90.

    BUS-0005          415.0  1.0100 / -30.  0.9750 /-153.  0.9416 /  90.

    BUS-0008          415.0  1.0100 / -30.  0.9709 /-154.  0.9362 /  90.

    BUS-0009          415.0  1.0100 / -30.  0.6605 / 171.  0.4553 / 119.

    BUS 2           11000.0  1.0081 /  -2.  0.9342 /-122.  0.9748 / 121.

    BUS-0013        11000.0  1.0089 /  -2.  0.9362 /-122.  0.9749 / 121.

    BUS-0014        11000.0  1.0081 /  -2.  0.9342 /-122.  0.9748 / 121.

    BUS-0015        11000.0  1.0075 /  -2.  0.9333 /-122.  0.9750 / 121.

    BUS-0016        11000.0  1.0081 /  -2.  0.9342 /-122.  0.9748 / 121.

    BUS-0017          415.0  1.0100 / -30.  0.9752 /-153.  0.9418 /  90.

    BUS-0018          415.0  1.0100 / -30.  0.9752 /-153.  0.9418 /  90.

    BUS-0019          415.0  1.0100 / -30.  0.9752 /-153.  0.9418 /  90.

    BUS-0020          415.0  1.0100 / -30.  0.9752 /-153.  0.9418 /  90.

    BUS-0022          415.0  1.0100 / -30.  0.9763 /-153.  0.9426 /  90.

    BUS-0028          415.0  1.0100 / -30.  0.6486 / 169.  0.4489 / 122.

    BUS-0029          415.0  1.0100 / -30.  0.6486 / 169.  0.4489 / 122.

    BUS-0030          415.0  1.0100 / -30.  0.6486 / 169.  0.4489 / 122.

    BUS-0031          415.0  1.0100 / -30.  0.6486 / 169.  0.4489 / 122.
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  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.6486 / 169.  0.4489 / 122.

    BUS-0036          415.0  1.0100 / -30.  0.6580 / 170.  0.4479 / 121.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  1.0100 / -30.  0.6568 / 169.  0.4473 / 121.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.9752 /-153.  0.9418 /  90.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.9753 /-153.  0.9419 /  90.

    BUS-0052          415.0  1.0100 / -30.  0.6494 / 169.  0.4488 / 122.

    BUS-0054          415.0  1.0100 / -30.  0.6482 / 169.  0.4482 / 122.

    BUS-0063          415.0  1.0100 / -30.  0.9763 /-153.  0.9426 /  90.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  1.0100 / -30.  0.6568 / 169.  0.4473 / 121.

    BUS-0068          415.0  1.0100 / -30.  0.6580 / 170.  0.4479 / 121.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-2     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.      0.0/   0.  18935.8/ 178.  18935.8/  -2.

 -----------------------------------------------------------------------------------------------
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  BUS 2          VOLTAGE BASE LL:               11000.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   7239.3 / -176. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    0.099 +j   1.264 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    12.775

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    10793.6      8189.2      7608.4      7292.0      7242.0

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /    0.0     0.5050 /  180.0     0.5050 /  180.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0     7239.3 /-175.5      7239.3 /   4.5

  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.8646 /  -3.  0.8865 /-177.  0.0809 /  74.

    BUS-0002          415.0  0.8589 /  -5.  0.8965 /-175.  0.1502 /  75.

    BUS-0003          415.0  0.8588 /  -5.  0.8966 /-175.  0.1504 /  75.

    ESB1 Replaceme    415.0  0.8646 /  -3.  0.8865 /-177.  0.0809 /  74.

    BUS-0005          415.0  0.8654 /  -2.  0.8856 /-178.  0.0781 /  75.

    BUS-0008          415.0  0.8747 /   0.  0.8747 /-180.  0.0000 /   0.

    BUS-0009          415.0  0.8603 /  -5.  0.8948 /-175.  0.1450 /  76.

    BUS 2           11000.0  1.0100 /   0.  0.5050 /-180.  0.5050 / 180.

    BUS-0013        11000.0  1.0100 /   0.  0.5209 /-178.  0.4896 / 178.

    BUS-0014        11000.0  1.0100 /   0.  0.5051 /-180.  0.5049 / 180.

    BUS-0015        11000.0  1.0100 /   0.  0.5052 /-180.  0.5048 / 180.

    BUS-0016        11000.0  1.0100 /   0.  0.5050 /-180.  0.5050 / 180.

    BUS-0017          415.0  0.8646 /  -3.  0.8865 /-177.  0.0809 /  74.

    BUS-0018          415.0  0.8646 /  -3.  0.8865 /-177.  0.0809 /  74.

    BUS-0019          415.0  0.8646 /  -3.  0.8865 /-177.  0.0809 /  74.

    BUS-0020          415.0  0.8646 /  -3.  0.8865 /-177.  0.0809 /  74.

    BUS-0022          415.0  0.8595 /  -3.  0.8922 /-177.  0.0960 /  70.

    BUS-0028          415.0  0.8589 /  -5.  0.8965 /-175.  0.1502 /  75.

    BUS-0029          415.0  0.8589 /  -5.  0.8965 /-175.  0.1502 /  75.

    BUS-0030          415.0  0.8589 /  -5.  0.8965 /-175.  0.1502 /  75.

    BUS-0031          415.0  0.8589 /  -5.  0.8965 /-175.  0.1502 /  75.
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  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.8589 /  -5.  0.8965 /-175.  0.1502 /  75.

    BUS-0036          415.0  0.8545 /  -5.  0.9019 /-175.  0.1641 /  73.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  0.8545 /  -5.  0.9020 /-175.  0.1644 /  73.

    ASB3_BUS-1        415.0  0.8646 /  -3.  0.8865 /-177.  0.0809 /  74.

    ASB3_BUS-2        415.0  0.8588 /  -5.  0.8966 /-175.  0.1504 /  75.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.8641 /  -3.  0.8870 /-177.  0.0822 /  74.

    BUS-0052          415.0  0.8585 /  -5.  0.8970 /-175.  0.1514 /  75.

    BUS-0054          415.0  0.8584 /  -5.  0.8971 /-175.  0.1517 /  75.

    BUS-0063          415.0  0.8595 /  -3.  0.8922 /-177.  0.0960 /  70.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  0.8545 /  -5.  0.9020 /-175.  0.1644 /  73.

    BUS-0068          415.0  0.8545 /  -5.  0.9019 /-175.  0.1641 /  73.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS 2          ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0013       BUS 2          FDR8           11000.      0.0/   0.   7040.2/-176.   7040.2/   4.

 BUS 2          BUS-0014       HV-CBL-FDR2    11000.      0.0/   0.     69.9/   8.     69.9/-172.

 BUS 2          BUS-0015       CABLE2         11000.      0.0/   0.    129.7/   9.    129.7/-171.

 BUS 2          BUS-0016       CABLE15        11000.      0.0/   0.      0.0/   0.      0.0/   0.

 -----------------------------------------------------------------------------------------------
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  BUS-0001       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  22665.9 /  170. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    3.691 +j  10.083 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.732

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    24834.2     22668.2     22666.0     22665.9     22665.9

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /  -30.0     0.5050 /  150.0     0.5050 /  150.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    22665.9 / 170.1     22665.9 /  -9.9

  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0002          415.0  1.0100 / -30.  0.9589 /-154.  0.9298 /  91.

    BUS-0003          415.0  1.0100 / -30.  0.9589 /-154.  0.9298 /  91.

    ESB1 Replaceme    415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0005          415.0  1.0100 / -30.  0.5165 / 153.  0.4950 / 147.

    BUS-0008          415.0  1.0100 / -30.  0.9475 /-154.  0.9173 /  91.

    BUS-0009          415.0  1.0100 / -30.  0.9584 /-154.  0.9294 /  91.

    BUS 2           11000.0  0.9990 /  -3.  0.9052 /-122.  0.9705 / 122.

    BUS-0013        11000.0  1.0002 /  -3.  0.9077 /-122.  0.9704 / 122.

    BUS-0014        11000.0  0.9982 /  -3.  0.9043 /-122.  0.9709 / 122.

    BUS-0015        11000.0  0.9990 /  -3.  0.9053 /-122.  0.9705 / 122.

    BUS-0016        11000.0  0.9990 /  -3.  0.9052 /-122.  0.9705 / 122.

    BUS-0017          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0018          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0019          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0020          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0022          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    BUS-0028          415.0  1.0100 / -30.  0.9589 /-154.  0.9298 /  91.

    BUS-0029          415.0  1.0100 / -30.  0.9589 /-154.  0.9298 /  91.

    BUS-0030          415.0  1.0100 / -30.  0.9589 /-154.  0.9298 /  91.

    BUS-0031          415.0  1.0100 / -30.  0.9589 /-154.  0.9298 /  91.
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  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.9589 /-154.  0.9298 /  91.

    BUS-0036          415.0  1.0100 / -30.  0.9603 /-154.  0.9306 /  91.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  1.0100 / -30.  0.9604 /-154.  0.9306 /  91.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.9589 /-154.  0.9298 /  91.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.5060 / 150.  0.5040 / 150.

    BUS-0052          415.0  1.0100 / -30.  0.9590 /-154.  0.9298 /  91.

    BUS-0054          415.0  1.0100 / -30.  0.9591 /-154.  0.9299 /  91.

    BUS-0063          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  1.0100 / -30.  0.9604 /-154.  0.9306 /  91.

    BUS-0068          415.0  1.0100 / -30.  0.9603 /-154.  0.9306 /  91.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0001       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ESB1 Replaceme CBL-0015         415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0005       BUS-0001       FDR2-MBSB        415.      0.0/   0.  20722.5/ 171.  20722.5/  -9.

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0001       BUS-0050       B4-P1            415.      0.0/   0.   2006.0/ -24.   2006.0/ 156.

 -----------------------------------------------------------------------------------------------
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  BUS-0002       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  24601.8 /  169. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    3.218 +j   9.354 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.907

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    27288.2     24606.2     24601.9     24601.8     24601.8

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /  -30.0     0.5050 /  150.0     0.5050 /  150.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    24601.8 / 169.0     24601.8 / -11.0

  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.9534 /-154.  0.9233 /  91.

    BUS-0002          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0003          415.0  1.0100 / -30.  0.5052 / 150.  0.5048 / 150.

    ESB1 Replaceme    415.0  1.0100 / -30.  0.9534 /-154.  0.9233 /  91.

    BUS-0005          415.0  1.0100 / -30.  0.9531 /-154.  0.9231 /  91.

    BUS-0008          415.0  1.0100 / -30.  0.9471 /-154.  0.9166 /  91.

    BUS-0009          415.0  1.0100 / -30.  0.5165 / 153.  0.4950 / 147.

    BUS 2           11000.0  0.9990 /  -3.  0.9045 /-122.  0.9702 / 122.

    BUS-0013        11000.0  1.0001 /  -3.  0.9070 /-122.  0.9701 / 122.

    BUS-0014        11000.0  0.9990 /  -3.  0.9045 /-122.  0.9702 / 122.

    BUS-0015        11000.0  0.9981 /  -3.  0.9036 /-122.  0.9706 / 122.

    BUS-0016        11000.0  0.9990 /  -3.  0.9045 /-122.  0.9702 / 122.

    BUS-0017          415.0  1.0100 / -30.  0.9534 /-154.  0.9233 /  91.

    BUS-0018          415.0  1.0100 / -30.  0.9534 /-154.  0.9233 /  91.

    BUS-0019          415.0  1.0100 / -30.  0.9534 /-154.  0.9233 /  91.

    BUS-0020          415.0  1.0100 / -30.  0.9534 /-154.  0.9233 /  91.

    BUS-0022          415.0  1.0100 / -30.  0.9549 /-154.  0.9242 /  91.

    BUS-0028          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0029          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0030          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0031          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.
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  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0036          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  1.0100 / -30.  0.5158 / 151.  0.4945 / 149.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.9534 /-154.  0.9233 /  91.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.5052 / 150.  0.5048 / 150.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.9535 /-154.  0.9234 /  91.

    BUS-0052          415.0  1.0100 / -30.  0.5060 / 150.  0.5040 / 150.

    BUS-0054          415.0  1.0100 / -30.  0.5061 / 150.  0.5039 / 150.

    BUS-0063          415.0  1.0100 / -30.  0.9549 /-154.  0.9242 /  91.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  1.0100 / -30.  0.5158 / 151.  0.4945 / 149.

    BUS-0068          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0002       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       BUS-0002       BUSTIE 2-3       415.      0.0/   0.   2005.5/ 156.   2005.5/ -24.

 BUS-0009       BUS-0002       FDR5-MBSB        415.      0.0/   0.  20705.0/ 171.  20705.0/  -9.

 BUS-0002       BUS-0028       ESB1-P1          415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0029       BLOWER1-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0030       GRIT CH-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0031       GRIT DRG-P1      415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0033       SETTLE TNK-P1    415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0052       B2-P1            415.      0.0/   0.   2006.0/ -24.   2006.0/ 156.

 -----------------------------------------------------------------------------------------------
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  BUS-0003       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  24530.8 /  169. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    3.238 +j   9.378 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.896

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    27188.9     24535.0     24530.9     24530.8     24530.8

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /  -30.0     0.5050 /  150.0     0.5050 /  150.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    24530.8 / 169.0     24530.8 / -11.0

  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.9536 /-154.  0.9235 /  91.

    BUS-0002          415.0  1.0100 / -30.  0.5062 / 150.  0.5038 / 150.

    BUS-0003          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    ESB1 Replaceme    415.0  1.0100 / -30.  0.9536 /-154.  0.9235 /  91.

    BUS-0005          415.0  1.0100 / -30.  0.9533 /-154.  0.9233 /  91.

    BUS-0008          415.0  1.0100 / -30.  0.9474 /-154.  0.9169 /  91.

    BUS-0009          415.0  1.0100 / -30.  0.5177 / 153.  0.4940 / 147.

    BUS 2           11000.0  0.9991 /  -3.  0.9048 /-122.  0.9702 / 122.

    BUS-0013        11000.0  1.0002 /  -3.  0.9073 /-122.  0.9702 / 122.

    BUS-0014        11000.0  0.9991 /  -3.  0.9049 /-122.  0.9702 / 122.

    BUS-0015        11000.0  0.9983 /  -3.  0.9039 /-122.  0.9707 / 122.

    BUS-0016        11000.0  0.9991 /  -3.  0.9048 /-122.  0.9702 / 122.

    BUS-0017          415.0  1.0100 / -30.  0.9536 /-154.  0.9235 /  91.

    BUS-0018          415.0  1.0100 / -30.  0.9536 /-154.  0.9235 /  91.

    BUS-0019          415.0  1.0100 / -30.  0.9536 /-154.  0.9235 /  91.

    BUS-0020          415.0  1.0100 / -30.  0.9536 /-154.  0.9235 /  91.

    BUS-0022          415.0  1.0100 / -30.  0.9552 /-154.  0.9244 /  91.

    BUS-0028          415.0  1.0100 / -30.  0.5062 / 150.  0.5038 / 150.

    BUS-0029          415.0  1.0100 / -30.  0.5062 / 150.  0.5038 / 150.

    BUS-0030          415.0  1.0100 / -30.  0.5062 / 150.  0.5038 / 150.

    BUS-0031          415.0  1.0100 / -30.  0.5062 / 150.  0.5038 / 150.
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  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.5062 / 150.  0.5038 / 150.

    BUS-0036          415.0  1.0100 / -30.  0.5168 / 152.  0.4936 / 148.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.9536 /-154.  0.9235 /  91.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.9538 /-154.  0.9236 /  91.

    BUS-0052          415.0  1.0100 / -30.  0.5071 / 150.  0.5029 / 150.

    BUS-0054          415.0  1.0100 / -30.  0.5060 / 150.  0.5040 / 150.

    BUS-0063          415.0  1.0100 / -30.  0.9552 /-154.  0.9244 /  91.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    BUS-0068          415.0  1.0100 / -30.  0.5168 / 152.  0.4936 / 148.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0003       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       BUS-0002       BUSTIE 2-3       415.      0.0/   0.  22577.7/ -10.  22577.7/ 170.

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0003       BUS-0054       B1-P1            415.      0.0/   0.   2006.0/ -24.   2006.0/ 156.

 -----------------------------------------------------------------------------------------------
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  ESB1 Replaceme VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  22405.2 /  171. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    3.818 +j  10.169 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.664

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    24431.5     22407.0     22405.2     22405.2     22405.2

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /  -30.0     0.5050 /  150.0     0.5050 /  150.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    22405.2 / 170.6     22405.2 /  -9.4

  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.5122 / 151.  0.4980 / 149.

    BUS-0002          415.0  1.0100 / -30.  0.9600 /-154.  0.9306 /  91.

    BUS-0003          415.0  1.0100 / -30.  0.9600 /-154.  0.9306 /  91.

    ESB1 Replaceme    415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0005          415.0  1.0100 / -30.  0.5238 / 154.  0.4889 / 146.

    BUS-0008          415.0  1.0100 / -30.  0.9488 /-154.  0.9182 /  91.

    BUS-0009          415.0  1.0100 / -30.  0.9595 /-154.  0.9302 /  91.

    BUS 2           11000.0  0.9996 /  -3.  0.9067 /-122.  0.9706 / 122.

    BUS-0013        11000.0  1.0007 /  -3.  0.9092 /-122.  0.9706 / 122.

    BUS-0014        11000.0  0.9987 /  -3.  0.9058 /-122.  0.9710 / 122.

    BUS-0015        11000.0  0.9996 /  -3.  0.9067 /-122.  0.9706 / 122.

    BUS-0016        11000.0  0.9996 /  -3.  0.9067 /-122.  0.9706 / 122.

    BUS-0017          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0018          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0019          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0020          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0022          415.0  1.0100 / -30.  0.5228 / 152.  0.4881 / 147.

    BUS-0028          415.0  1.0100 / -30.  0.9600 /-154.  0.9306 /  91.

    BUS-0029          415.0  1.0100 / -30.  0.9600 /-154.  0.9306 /  91.

    BUS-0030          415.0  1.0100 / -30.  0.9600 /-154.  0.9306 /  91.

    BUS-0031          415.0  1.0100 / -30.  0.9600 /-154.  0.9306 /  91.
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  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.9600 /-154.  0.9306 /  91.

    BUS-0036          415.0  1.0100 / -30.  0.9614 /-154.  0.9314 /  91.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  1.0100 / -30.  0.9614 /-154.  0.9314 /  91.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.5122 / 151.  0.4980 / 149.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.9600 /-154.  0.9306 /  91.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.5131 / 151.  0.4971 / 149.

    BUS-0052          415.0  1.0100 / -30.  0.9601 /-154.  0.9306 /  91.

    BUS-0054          415.0  1.0100 / -30.  0.9602 /-154.  0.9306 /  91.

    BUS-0063          415.0  1.0100 / -30.  0.5228 / 152.  0.4881 / 147.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  1.0100 / -30.  0.9614 /-154.  0.9314 /  91.

    BUS-0068          415.0  1.0100 / -30.  0.9614 /-154.  0.9314 /  91.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ESB1 Replaceme ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ESB1 Replaceme CBL-0015         415.      0.0/   0.  22405.2/ 171.  22405.2/  -9.

 ESB1 Replaceme BUS-0017       BE1-P1           415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0018       PLC DB-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0019       ESB 2-P1         415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0020       BV-P1            415.      0.0/   0.      0.0/   0.      0.0/   0.

 ***********************************************************************************************
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: LLG

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================

  ASB2 Ess       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2319.2 /   34. ( AMPS/DEG )

                 GRD RETURN CURRENT:           2319.2 RMS AMPS /   94.2 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    6.600 +j  90.638 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    13.733

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   4.400 +j  60.425 (PU)

                                               Z2:   4.400 +j  60.425 (PU)

                                               Z0:   4.400 +j  60.425 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     3491.0      2665.4      2463.7      2343.0      2320.8

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0     2319.2 / 154.2      2319.2 /  34.2

  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0002          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0003          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ESB1 Replaceme    415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0005          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0008          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0009          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS 2           11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0013        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0014        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0015        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0016        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0017          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0018          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0019          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0020          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0022          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0028          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0029          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0030          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.
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  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0031          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0033          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0036          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-1        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-2        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB2 Ess          415.0  1.0100 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0050          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0052          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0054          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0063          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0068          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0069          415.0  1.0100 /   0.  0.0097 /-159.  0.0097 /  81.

    ASB2 Ess       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0069       ASB2 Ess       CBL-0045         415.      0.0/   0.   2319.2/ 154.   2319.2/  34.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-1     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  18221.5 /  178. ( AMPS/DEG )

                 GRD RETURN CURRENT:           1026.4 RMS AMPS /  147.5 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    6.648 +j  11.830 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     1.779

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   3.268 +j   6.013 (PU)

                                               Z2:   3.268 +j   6.013 (PU)

                                               Z0: 203.514 +j   5.799 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    18747.4     18221.6     18221.5     18221.5     18221.5

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.5022 /  -30.8     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    18221.5 / 177.7     17341.6 /  -0.6

  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.5022 / -31.  0.2257 /-148.  0.2148 /  34.

    BUS-0002          415.0  1.0099 / -30.  0.9769 /-153.  0.9464 /  90.

    BUS-0003          415.0  1.0099 / -30.  0.9769 /-153.  0.9465 /  90.

    ESB1 Replaceme    415.0  1.5022 / -31.  0.2257 /-148.  0.2148 /  34.

    BUS-0005          415.0  1.5021 / -31.  0.2484 /-147.  0.2363 /  35.

    BUS-0008          415.0  1.0099 / -30.  0.9688 /-154.  0.9360 /  90.

    BUS-0009          415.0  1.0099 / -30.  0.9765 /-153.  0.9461 /  90.

    BUS 2           11000.0  1.0068 /  -3.  0.9327 /-122.  0.9752 / 121.

    BUS-0013        11000.0  1.0076 /  -2.  0.9347 /-122.  0.9754 / 121.

    BUS-0014        11000.0  1.0061 /  -3.  0.9318 /-122.  0.9755 / 121.

    BUS-0015        11000.0  1.0068 /  -3.  0.9327 /-122.  0.9752 / 121.

    BUS-0016        11000.0  1.0068 /  -3.  0.9327 /-122.  0.9752 / 121.

    BUS-0017          415.0  1.5022 / -31.  0.2257 /-148.  0.2148 /  34.

    BUS-0018          415.0  1.5022 / -31.  0.2257 /-148.  0.2148 /  34.

    BUS-0019          415.0  1.5022 / -31.  0.2257 /-148.  0.2148 /  34.

    BUS-0020          415.0  1.5022 / -31.  0.2257 /-148.  0.2148 /  34.

    BUS-0022          415.0  1.5024 / -31.  0.2378 /-148.  0.2267 /  33.

    BUS-0028          415.0  1.0099 / -30.  0.9769 /-153.  0.9464 /  90.

    BUS-0029          415.0  1.0099 / -30.  0.9769 /-153.  0.9464 /  90.

    BUS-0030          415.0  1.0099 / -30.  0.9769 /-153.  0.9464 /  90.

    BUS-0031          415.0  1.0099 / -30.  0.9769 /-153.  0.9464 /  90.
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  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0099 / -30.  0.9769 /-153.  0.9464 /  90.

    BUS-0036          415.0  1.0099 / -30.  0.9780 /-153.  0.9473 /  90.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  1.0100 / -30.  0.9780 /-153.  0.9473 /  90.

    ASB3_BUS-1        415.0  1.5022 / -31.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-2        415.0  1.0099 / -30.  0.9769 /-153.  0.9465 /  90.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.5022 / -31.  0.2268 /-148.  0.2158 /  34.

    BUS-0052          415.0  1.0099 / -30.  0.9770 /-153.  0.9465 /  90.

    BUS-0054          415.0  1.0099 / -30.  0.9770 /-153.  0.9465 /  90.

    BUS-0063          415.0  1.5024 / -31.  0.2378 /-148.  0.2267 /  33.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  1.0100 / -30.  0.9780 /-153.  0.9473 /  90.

    BUS-0068          415.0  1.0099 / -30.  0.9780 /-153.  0.9473 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-1     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.      0.0/   0.  18221.5/ 178.  17341.6/  -1.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-2     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  19379.3 /  177. ( AMPS/DEG )

                 GRD RETURN CURRENT:           1026.9 RMS AMPS /  147.6 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    6.184 +j  11.149 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     1.803

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   3.042 +j   5.661 (PU)

                                               Z2:   3.042 +j   5.661 (PU)

                                               Z0: 203.533 +j   5.833 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    19964.6     19379.3     19379.3     19379.3     19379.3

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.5030 /  -30.8     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    19379.3 / 177.5     18496.0 /  -0.9

  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0099 / -30.  0.9746 /-153.  0.9423 /  90.

    BUS-0002          415.0  1.5030 / -31.  0.2423 /-148.  0.2312 /  34.

    BUS-0003          415.0  1.5030 / -31.  0.2400 /-148.  0.2291 /  33.

    ESB1 Replaceme    415.0  1.0099 / -30.  0.9746 /-153.  0.9423 /  90.

    BUS-0005          415.0  1.0099 / -30.  0.9744 /-153.  0.9421 /  90.

    BUS-0008          415.0  1.0099 / -30.  0.9703 /-154.  0.9368 /  90.

    BUS-0009          415.0  1.5030 / -31.  0.2645 /-147.  0.2522 /  35.

    BUS 2           11000.0  1.0075 /  -2.  0.9342 /-122.  0.9753 / 121.

    BUS-0013        11000.0  1.0083 /  -2.  0.9362 /-122.  0.9754 / 121.

    BUS-0014        11000.0  1.0075 /  -2.  0.9342 /-122.  0.9752 / 121.

    BUS-0015        11000.0  1.0069 /  -2.  0.9333 /-122.  0.9755 / 121.

    BUS-0016        11000.0  1.0075 /  -2.  0.9342 /-122.  0.9753 / 121.

    BUS-0017          415.0  1.0099 / -30.  0.9746 /-153.  0.9423 /  90.

    BUS-0018          415.0  1.0099 / -30.  0.9746 /-153.  0.9423 /  90.

    BUS-0019          415.0  1.0099 / -30.  0.9746 /-153.  0.9423 /  90.

    BUS-0020          415.0  1.0099 / -30.  0.9746 /-153.  0.9423 /  90.

    BUS-0022          415.0  1.0100 / -30.  0.9758 /-153.  0.9432 /  90.

    BUS-0028          415.0  1.5030 / -31.  0.2423 /-148.  0.2312 /  34.

    BUS-0029          415.0  1.5030 / -31.  0.2423 /-148.  0.2312 /  34.

    BUS-0030          415.0  1.5030 / -31.  0.2423 /-148.  0.2312 /  34.

    BUS-0031          415.0  1.5030 / -31.  0.2423 /-148.  0.2312 /  34.
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  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.5030 / -31.  0.2423 /-148.  0.2312 /  34.

    BUS-0036          415.0  1.5032 / -31.  0.2543 /-148.  0.2429 /  33.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  1.5032 / -31.  0.2520 /-148.  0.2408 /  33.

    ASB3_BUS-1        415.0  1.0099 / -30.  0.9746 /-153.  0.9423 /  90.

    ASB3_BUS-2        415.0  1.5030 / -31.  0.0000 /   0.  0.0000 /   0.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0099 / -30.  0.9747 /-153.  0.9424 /  90.

    BUS-0052          415.0  1.5030 / -31.  0.2434 /-148.  0.2322 /  34.

    BUS-0054          415.0  1.5031 / -31.  0.2411 /-148.  0.2301 /  33.

    BUS-0063          415.0  1.0100 / -30.  0.9758 /-153.  0.9432 /  90.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  1.5032 / -31.  0.2520 /-148.  0.2408 /  33.

    BUS-0068          415.0  1.5032 / -31.  0.2543 /-148.  0.2429 /  33.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-2     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.      0.0/   0.  19379.3/ 177.  18496.0/  -1.

 -----------------------------------------------------------------------------------------------
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  BUS 2          VOLTAGE BASE LL:               11000.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   7308.6 / -179. ( AMPS/DEG )

                 GRD RETURN CURRENT:            951.7 RMS AMPS /  101.0 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    0.100 +j   1.218 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    12.127

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   0.049 +j   0.632 (PU)

                                               Z2:   0.049 +j   0.632 (PU)

                                               Z0:   1.569 +j   7.886 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    10819.0      8177.1      7628.1      7349.6      7310.5

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.4579 /   -0.3     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0     7308.6 /-179.2      7200.7 /   8.2

  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.8345 /  -3.  0.8560 /-178.  0.0809 /  74.

    BUS-0002          415.0  0.8313 /  -5.  0.8681 /-175.  0.1502 /  75.

    BUS-0003          415.0  0.8313 /  -5.  0.8682 /-175.  0.1504 /  75.

    ESB1 Replaceme    415.0  0.8345 /  -3.  0.8560 /-178.  0.0809 /  74.

    BUS-0005          415.0  0.8352 /  -3.  0.8550 /-178.  0.0781 /  75.

    BUS-0008          415.0  0.8417 /   0.  0.8417 / 180.  0.0000 /   0.

    BUS-0009          415.0  0.8325 /  -5.  0.8662 /-176.  0.1450 /  76.

    BUS 2           11000.0  1.4579 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0013        11000.0  1.4573 /   0.  0.0199 /-151.  0.0251 /  56.

    BUS-0014        11000.0  1.4579 /   0.  0.0001 /-164.  0.0001 /  18.

    BUS-0015        11000.0  1.4579 /   0.  0.0002 /-163.  0.0002 /  19.

    BUS-0016        11000.0  1.4579 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0017          415.0  0.8345 /  -3.  0.8560 /-178.  0.0809 /  74.

    BUS-0018          415.0  0.8345 /  -3.  0.8560 /-178.  0.0809 /  74.

    BUS-0019          415.0  0.8345 /  -3.  0.8560 /-178.  0.0809 /  74.

    BUS-0020          415.0  0.8345 /  -3.  0.8560 /-178.  0.0809 /  74.

    BUS-0022          415.0  0.8299 /  -3.  0.8621 /-177.  0.0960 /  70.

    BUS-0028          415.0  0.8313 /  -5.  0.8681 /-175.  0.1502 /  75.

    BUS-0029          415.0  0.8313 /  -5.  0.8681 /-175.  0.1502 /  75.

    BUS-0030          415.0  0.8313 /  -5.  0.8681 /-175.  0.1502 /  75.

    BUS-0031          415.0  0.8313 /  -5.  0.8681 /-175.  0.1502 /  75.
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  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.8313 /  -5.  0.8681 /-175.  0.1502 /  75.

    BUS-0036          415.0  0.8274 /  -6.  0.8739 /-175.  0.1641 /  73.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  0.8274 /  -6.  0.8740 /-175.  0.1644 /  73.

    ASB3_BUS-1        415.0  0.8345 /  -3.  0.8560 /-178.  0.0809 /  74.

    ASB3_BUS-2        415.0  0.8313 /  -5.  0.8682 /-175.  0.1504 /  75.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.8341 /  -3.  0.8565 /-178.  0.0822 /  74.

    BUS-0052          415.0  0.8310 /  -5.  0.8687 /-175.  0.1514 /  75.

    BUS-0054          415.0  0.8309 /  -5.  0.8687 /-175.  0.1517 /  75.

    BUS-0063          415.0  0.8299 /  -3.  0.8621 /-177.  0.0960 /  70.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  0.8274 /  -6.  0.8740 /-175.  0.1644 /  73.

    BUS-0068          415.0  0.8274 /  -6.  0.8739 /-175.  0.1641 /  73.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS 2          ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0013       BUS 2          FDR8           11000.      8.7/ 105.   7109.9/-179.   7001.7/   8.

 BUS 2          BUS-0014       HV-CBL-FDR2    11000.      3.1/ 104.     70.1/   7.     69.7/-171.

 BUS 2          BUS-0015       CABLE2         11000.      5.7/ 105.    130.0/   8.    129.4/-170.

 BUS 2          BUS-0016       CABLE15        11000.      0.0/   0.      0.0/   0.      0.0/   0.

 -----------------------------------------------------------------------------------------------
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  BUS-0001       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  23147.1 /  170. ( AMPS/DEG )

                 GRD RETURN CURRENT:           1037.5 RMS AMPS /  147.9 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    3.795 +j   9.987 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.632

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.846 +j   5.041 (PU)

                                               Z2:   1.846 +j   5.041 (PU)

                                               Z0: 202.091 +j   4.827 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    25184.0     23148.8     23147.2     23147.1     23147.1

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.5076 /  -30.7     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    23147.1 / 169.6     22186.4 /  -9.4

  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.5076 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0002          415.0  1.0099 / -30.  0.9584 /-154.  0.9303 /  91.

    BUS-0003          415.0  1.0099 / -30.  0.9584 /-154.  0.9303 /  91.

    ESB1 Replaceme    415.0  1.5076 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0005          415.0  1.5075 / -31.  0.0296 /-142.  0.0283 /  39.

    BUS-0008          415.0  1.0099 / -30.  0.9469 /-154.  0.9179 /  91.

    BUS-0009          415.0  1.0099 / -30.  0.9579 /-154.  0.9299 /  91.

    BUS 2           11000.0  0.9984 /  -3.  0.9052 /-122.  0.9710 / 122.

    BUS-0013        11000.0  0.9995 /  -3.  0.9077 /-122.  0.9709 / 122.

    BUS-0014        11000.0  0.9975 /  -3.  0.9043 /-122.  0.9714 / 122.

    BUS-0015        11000.0  0.9984 /  -3.  0.9053 /-122.  0.9709 / 122.

    BUS-0016        11000.0  0.9984 /  -3.  0.9052 /-122.  0.9710 / 122.

    BUS-0017          415.0  1.5076 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0018          415.0  1.5076 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0019          415.0  1.5076 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0020          415.0  1.5076 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0022          415.0  1.5078 / -31.  0.0156 /-163.  0.0154 /  18.

    BUS-0028          415.0  1.0099 / -30.  0.9584 /-154.  0.9303 /  91.

    BUS-0029          415.0  1.0099 / -30.  0.9584 /-154.  0.9303 /  91.

    BUS-0030          415.0  1.0099 / -30.  0.9584 /-154.  0.9303 /  91.

    BUS-0031          415.0  1.0099 / -30.  0.9584 /-154.  0.9303 /  91.
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  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0099 / -30.  0.9584 /-154.  0.9303 /  91.

    BUS-0036          415.0  1.0100 / -30.  0.9598 /-154.  0.9311 /  91.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  1.0100 / -30.  0.9598 /-154.  0.9311 /  91.

    ASB3_BUS-1        415.0  1.5076 / -31.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-2        415.0  1.0099 / -30.  0.9584 /-154.  0.9303 /  91.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.5076 / -31.  0.0014 /-163.  0.0014 /  18.

    BUS-0052          415.0  1.0099 / -30.  0.9585 /-154.  0.9304 /  91.

    BUS-0054          415.0  1.0099 / -30.  0.9585 /-154.  0.9304 /  91.

    BUS-0063          415.0  1.5078 / -31.  0.0156 /-163.  0.0154 /  18.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  1.0100 / -30.  0.9598 /-154.  0.9311 /  91.

    BUS-0068          415.0  1.0100 / -30.  0.9598 /-154.  0.9311 /  91.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0001       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ESB1 Replaceme CBL-0015         415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0005       BUS-0001       FDR2-MBSB        415.     30.6/ 134.  21187.0/ 171.  20259.9/  -8.

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0001       BUS-0050       B4-P1            415.     30.6/ 134.   2020.1/ -24.   1991.8/ 157.

 -----------------------------------------------------------------------------------------------
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  BUS-0002       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  25087.1 /  169. ( AMPS/DEG )

                 GRD RETURN CURRENT:           1038.2 RMS AMPS /  148.0 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    3.309 +j   9.276 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.803

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.609 +j   4.677 (PU)

                                               Z2:   1.609 +j   4.677 (PU)

                                               Z0: 202.091 +j   4.827 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    27625.8     25090.3     25087.1     25087.1     25087.1

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.5085 /  -30.7     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    25087.1 / 168.6     24118.0 / -10.6

  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0099 / -30.  0.9528 /-154.  0.9238 /  91.

    BUS-0002          415.0  1.5085 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0003          415.0  1.5085 / -31.  0.0003 /-157.  0.0003 /  23.

    ESB1 Replaceme    415.0  1.0099 / -30.  0.9528 /-154.  0.9238 /  91.

    BUS-0005          415.0  1.0099 / -30.  0.9525 /-154.  0.9236 /  91.

    BUS-0008          415.0  1.0099 / -30.  0.9465 /-154.  0.9172 /  91.

    BUS-0009          415.0  1.5084 / -31.  0.0296 /-142.  0.0283 /  39.

    BUS 2           11000.0  0.9984 /  -3.  0.9045 /-122.  0.9706 / 122.

    BUS-0013        11000.0  0.9996 /  -3.  0.9070 /-122.  0.9706 / 122.

    BUS-0014        11000.0  0.9984 /  -3.  0.9045 /-122.  0.9706 / 122.

    BUS-0015        11000.0  0.9975 /  -3.  0.9036 /-122.  0.9711 / 122.

    BUS-0016        11000.0  0.9984 /  -3.  0.9045 /-122.  0.9706 / 122.

    BUS-0017          415.0  1.0099 / -30.  0.9528 /-154.  0.9238 /  91.

    BUS-0018          415.0  1.0099 / -30.  0.9528 /-154.  0.9238 /  91.

    BUS-0019          415.0  1.0099 / -30.  0.9528 /-154.  0.9238 /  91.

    BUS-0020          415.0  1.0099 / -30.  0.9528 /-154.  0.9238 /  91.

    BUS-0022          415.0  1.0100 / -30.  0.9544 /-154.  0.9247 /  91.

    BUS-0028          415.0  1.5085 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0029          415.0  1.5085 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0030          415.0  1.5085 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0031          415.0  1.5085 / -31.  0.0000 /   0.  0.0000 /   0.

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 456 of 986



 05 Dec 2014     15:12:54                                             PAGE   63

                                                                                 

                                                                                 

                                                                                 

  

  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.5085 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0036          415.0  1.5087 / -31.  0.0156 /-163.  0.0154 /  18.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  1.5087 / -31.  0.0158 /-163.  0.0156 /  18.

    ASB3_BUS-1        415.0  1.0099 / -30.  0.9528 /-154.  0.9238 /  91.

    ASB3_BUS-2        415.0  1.5085 / -31.  0.0003 /-157.  0.0003 /  23.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0099 / -30.  0.9530 /-154.  0.9239 /  91.

    BUS-0052          415.0  1.5085 / -31.  0.0014 /-163.  0.0014 /  18.

    BUS-0054          415.0  1.5085 / -31.  0.0017 /-162.  0.0017 /  18.

    BUS-0063          415.0  1.0100 / -30.  0.9544 /-154.  0.9247 /  91.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  1.5087 / -31.  0.0158 /-163.  0.0156 /  18.

    BUS-0068          415.0  1.5087 / -31.  0.0156 /-163.  0.0154 /  18.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0002       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       BUS-0002       BUSTIE 2-3       415.     28.2/ -45.   2018.7/ 156.   1992.3/ -23.

 BUS-0009       BUS-0002       FDR5-MBSB        415.     56.4/ 135.  21159.3/ 171.  20252.4/  -8.

 BUS-0002       BUS-0028       ESB1-P1          415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0029       BLOWER1-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0030       GRIT CH-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0031       GRIT DRG-P1      415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0033       SETTLE TNK-P1    415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0052       B2-P1            415.     28.2/ 135.   2019.1/ -24.   1992.8/ 157.

 -----------------------------------------------------------------------------------------------
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  BUS-0003       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  25015.8 /  169. ( AMPS/DEG )

                 GRD RETURN CURRENT:           1038.0 RMS AMPS /  148.0 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    3.329 +j   9.299 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.793

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.619 +j   4.689 (PU)

                                               Z2:   1.619 +j   4.689 (PU)

                                               Z0: 202.111 +j   4.861 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    27527.2     25018.9     25015.8     25015.8     25015.8

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.5084 /  -30.7     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    25015.8 / 168.6     24047.3 / -10.5

  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0099 / -30.  0.9531 /-154.  0.9241 /  91.

    BUS-0002          415.0  1.5084 / -31.  0.0031 /-143.  0.0029 /  38.

    BUS-0003          415.0  1.5084 / -31.  0.0000 /   0.  0.0000 /   0.

    ESB1 Replaceme    415.0  1.0099 / -30.  0.9531 /-154.  0.9241 /  91.

    BUS-0005          415.0  1.0099 / -30.  0.9528 /-154.  0.9239 /  91.

    BUS-0008          415.0  1.0099 / -30.  0.9468 /-154.  0.9174 /  91.

    BUS-0009          415.0  1.5084 / -31.  0.0326 /-142.  0.0311 /  39.

    BUS 2           11000.0  0.9985 /  -3.  0.9048 /-122.  0.9707 / 122.

    BUS-0013        11000.0  0.9997 /  -3.  0.9073 /-122.  0.9707 / 122.

    BUS-0014        11000.0  0.9985 /  -3.  0.9049 /-122.  0.9707 / 122.

    BUS-0015        11000.0  0.9976 /  -3.  0.9039 /-122.  0.9711 / 122.

    BUS-0016        11000.0  0.9985 /  -3.  0.9048 /-122.  0.9707 / 122.

    BUS-0017          415.0  1.0099 / -30.  0.9531 /-154.  0.9241 /  91.

    BUS-0018          415.0  1.0099 / -30.  0.9531 /-154.  0.9241 /  91.

    BUS-0019          415.0  1.0099 / -30.  0.9531 /-154.  0.9241 /  91.

    BUS-0020          415.0  1.0099 / -30.  0.9531 /-154.  0.9241 /  91.

    BUS-0022          415.0  1.0100 / -30.  0.9546 /-154.  0.9249 /  91.

    BUS-0028          415.0  1.5084 / -31.  0.0031 /-143.  0.0029 /  38.

    BUS-0029          415.0  1.5084 / -31.  0.0031 /-143.  0.0029 /  38.

    BUS-0030          415.0  1.5084 / -31.  0.0031 /-143.  0.0029 /  38.

    BUS-0031          415.0  1.5084 / -31.  0.0031 /-143.  0.0029 /  38.
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  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.5084 / -31.  0.0031 /-143.  0.0029 /  38.

    BUS-0036          415.0  1.5086 / -31.  0.0185 /-159.  0.0180 /  21.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  1.5086 / -31.  0.0156 /-163.  0.0154 /  18.

    ASB3_BUS-1        415.0  1.0099 / -30.  0.9531 /-154.  0.9241 /  91.

    ASB3_BUS-2        415.0  1.5084 / -31.  0.0000 /   0.  0.0000 /   0.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0099 / -30.  0.9532 /-154.  0.9241 /  91.

    BUS-0052          415.0  1.5084 / -31.  0.0044 /-149.  0.0042 /  31.

    BUS-0054          415.0  1.5085 / -31.  0.0014 /-163.  0.0014 /  18.

    BUS-0063          415.0  1.0100 / -30.  0.9546 /-154.  0.9249 /  91.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  1.5086 / -31.  0.0156 /-163.  0.0154 /  18.

    BUS-0068          415.0  1.5086 / -31.  0.0185 /-159.  0.0180 /  21.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0003       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       BUS-0002       BUSTIE 2-3       415.     28.3/ -45.  23047.4/ -10.  22109.6/ 171.

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0003       BUS-0054       B1-P1            415.     28.3/ 135.   2019.2/ -24.   1992.8/ 157.

 -----------------------------------------------------------------------------------------------
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  ESB1 Replaceme VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  22884.5 /  170. ( AMPS/DEG )

                 GRD RETURN CURRENT:           1037.0 RMS AMPS /  147.9 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    3.922 +j  10.069 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.568

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.909 +j   5.085 (PU)

                                               Z2:   1.909 +j   5.085 (PU)

                                               Z0: 202.154 +j   4.870 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    24785.9     22885.8     22884.5     22884.5     22884.5

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.5073 /  -30.7     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    22884.5 / 170.1     21927.6 /  -8.9

  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.5073 / -31.  0.0126 /-156.  0.0121 /  25.

    BUS-0002          415.0  1.0099 / -30.  0.9595 /-154.  0.9311 /  91.

    BUS-0003          415.0  1.0099 / -30.  0.9595 /-154.  0.9311 /  91.

    ESB1 Replaceme    415.0  1.5073 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0005          415.0  1.5073 / -31.  0.0416 /-146.  0.0398 /  35.

    BUS-0008          415.0  1.0099 / -30.  0.9481 /-154.  0.9188 /  91.

    BUS-0009          415.0  1.0099 / -30.  0.9590 /-154.  0.9307 /  91.

    BUS 2           11000.0  0.9989 /  -3.  0.9067 /-122.  0.9711 / 122.

    BUS-0013        11000.0  1.0001 /  -3.  0.9092 /-122.  0.9711 / 122.

    BUS-0014        11000.0  0.9981 /  -3.  0.9058 /-122.  0.9715 / 122.

    BUS-0015        11000.0  0.9989 /  -3.  0.9067 /-122.  0.9711 / 122.

    BUS-0016        11000.0  0.9989 /  -3.  0.9067 /-122.  0.9711 / 122.

    BUS-0017          415.0  1.5073 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0018          415.0  1.5073 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0019          415.0  1.5073 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0020          415.0  1.5073 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0022          415.0  1.5075 / -31.  0.0280 /-159.  0.0272 /  21.

    BUS-0028          415.0  1.0099 / -30.  0.9595 /-154.  0.9311 /  91.

    BUS-0029          415.0  1.0099 / -30.  0.9595 /-154.  0.9311 /  91.

    BUS-0030          415.0  1.0099 / -30.  0.9595 /-154.  0.9311 /  91.

    BUS-0031          415.0  1.0099 / -30.  0.9595 /-154.  0.9311 /  91.
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  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0099 / -30.  0.9595 /-154.  0.9311 /  91.

    BUS-0036          415.0  1.0100 / -30.  0.9609 /-154.  0.9319 /  91.

    BUS-0038          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0040          415.0  1.0100 / -30.  0.9609 /-154.  0.9319 /  91.

    ASB3_BUS-1        415.0  1.5073 / -31.  0.0126 /-156.  0.0121 /  25.

    ASB3_BUS-2        415.0  1.0099 / -30.  0.9595 /-154.  0.9311 /  91.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.5073 / -31.  0.0140 /-156.  0.0134 /  25.

    BUS-0052          415.0  1.0099 / -30.  0.9596 /-154.  0.9312 /  91.

    BUS-0054          415.0  1.0099 / -30.  0.9596 /-154.  0.9312 /  91.

    BUS-0063          415.0  1.5075 / -31.  0.0280 /-159.  0.0272 /  21.

    BUS-0065          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0066          415.0  1.0100 / -30.  0.9609 /-154.  0.9319 /  91.

    BUS-0068          415.0  1.0100 / -30.  0.9609 /-154.  0.9319 /  91.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ESB1 Replaceme ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ESB1 Replaceme CBL-0015         415.      0.0/   0.  22884.5/ 170.  21927.6/  -9.

 ESB1 Replaceme BUS-0017       BE1-P1           415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0018       PLC DB-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0019       ESB 2-P1         415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0020       BV-P1            415.      0.0/   0.      0.0/   0.      0.0/   0.

 ***********************************************************************************************
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 ***************** F A U L T    A N A L Y S I S    S U M M A R Y ***************

 -------------------------------------------------------------------------------

 -------------------------------------------------------------------------------

  BUS NAME             VOLTAGE            AVAILABLE FAULT CURRENT

                         L-L           3 PHASE      X/R LINE/GRND    X/R

  ASB2 Ess                415.          2319.2     13.7   2319.25     13.7

  ASB3_BUS-1              415.         20530.1      1.8   1999.65      0.1

  ASB3_BUS-2              415.         21865.2      1.9   2004.28      0.1

  BUS 2                 11000.          8359.2     12.8   1709.86      5.5

  BUS-0001                415.         26172.4      2.7   2043.10      0.1

  

  BUS-0002                415.         28407.8      2.9   2048.29      0.1

  BUS-0003                415.         28325.7      2.9   2047.86      0.1

  ESB1 Replaceme          415.         25871.3      2.7   2041.13      0.1

 *********************** FAULT ANALYSIS REPORT COMPLETED ***********************
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 ************* P R E - F A U L T   V O L T A G E   P R O F I L E **************

 BUS#  NAME       BASE VOLTS    PU VOLTS     ANGLE (D)

   ASB2 Ess          415.00     1.0100           0.

   ASB3_BUS-1        415.00     1.0100         -30.

   ASB3_BUS-2        415.00     1.0100         -30.

   BUS 2           11000.00     1.0100           0.

   BUS-0001          415.00     1.0100         -30.

   BUS-0002          415.00     1.0100         -30.

   BUS-0003          415.00     1.0100         -30.

   ESB1 Replaceme    415.00     1.0100         -30.
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: 3PH

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: SLG

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: LL 

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: LLG

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================
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 ***************** F A U L T    A N A L Y S I S    S U M M A R Y ***************

 -------------------------------------------------------------------------------

 -------------------------------------------------------------------------------

  BUS NAME             VOLTAGE            AVAILABLE FAULT CURRENT

                         L-L           3 PHASE      X/R LINE/GRND    X/R

 *********************** FAULT ANALYSIS REPORT COMPLETED ***********************
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 ------------------------------------------------------------------------------

 ALL INFORMATION PRESENTED IS FOR REVIEW, APPROVAL

 INTERPRETATION AND APPLICATION BY A REGISTERED ENGINEER ONLY

 SKM DISCLAIMS ANY RESPONSIBILITY AND LIABILITY RESULTING

 FROM THE USE AND INTERPRETATION OF THIS SOFTWARE.

 ------------------------------------------------------------------------------

 SKM POWER*TOOLS FOR WINDOWS

 SHORT CIRCUIT ANALYSIS REPORT

 COPYRIGHT SKM SYSTEMS ANALYSIS, INC. 1995-2014

 ------------------------------------------------------------------------------
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     ALL PU VALUES ARE EXPRESSED ON A 100 MVA BASE

                    SWING GENERATORS

     BUS NAME       SOURCE NAME       VOLTAGE  ANGLE

     ================================================

     BUS-0013       UTIL-0001         1.01     0.00

     BUS-0069       SGEN-0001         1.00     0.00
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 ************* P R E - F A U L T   V O L T A G E   P R O F I L E **************

 BUS#  NAME       BASE VOLTS    PU VOLTS     ANGLE (D)

   ASB2 Ess          415.00     1.0100           0.

   ASB3_BUS-1        415.00     1.0100         -30.

   ASB3_BUS-2        415.00     1.0100         -30.

   BUS 2           11000.00     1.0100           0.

   BUS-0001          415.00     1.0100         -30.

   BUS-0002          415.00     1.0100         -30.

   BUS-0003          415.00     1.0100         -30.

   ESB1 Replaceme    415.00     1.0100         -30.
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: 3PH

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================

  ASB2 Ess       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2319.2 /  -86. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    4.400 +j  60.425 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    13.733

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     3491.0      2665.4      2463.7      2343.0      2320.8

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2319.2 / -85.8     2319.2 / 154.2      2319.2 /  34.2

  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0002          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0003          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ESB1 Replaceme    415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0005          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0008          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0009          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS 2           11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0013        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0014        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0015        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0016        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0017          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0018          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0019          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0020          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0022          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0028          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0029          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0030          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.
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  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0031          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0033          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0036          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0038          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0040          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-1        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-2        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB2 Ess          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0050          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0052          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0053          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0054          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0063          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0065          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0066          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0068          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0069          415.0  0.0097 / -39.  0.0097 /-159.  0.0097 /  81.

    ASB2 Ess       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0069       ASB2 Ess       CBL-0045         415.   2319.2/ -86.   2319.2/ 154.   2319.2/  34.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-1     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  20543.6 /  -91. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    3.268 +j   6.008 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     1.838

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    21206.4     20543.6     20543.6     20543.6     20543.6

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 20543.6 / -91.5    20543.6 / 148.5     20543.6 /  28.5

  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.2544 / -57.  0.2544 /-177.  0.2544 /  63.

    BUS-0002          415.0  0.9401 / -32.  0.9401 /-152.  0.9401 /  88.

    BUS-0003          415.0  0.9458 / -32.  0.9458 /-152.  0.9458 /  88.

    ESB1 Replaceme    415.0  0.2544 / -57.  0.2544 /-177.  0.2544 /  63.

    BUS-0005          415.0  0.2800 / -56.  0.2800 /-176.  0.2800 /  64.

    BUS-0008          415.0  0.9453 / -32.  0.9453 /-152.  0.9453 /  88.

    BUS-0009          415.0  0.9398 / -32.  0.9398 /-152.  0.9398 /  88.

    BUS 2           11000.0  0.9334 /  -2.  0.9334 /-122.  0.9334 / 118.

    BUS-0013        11000.0  0.9354 /  -2.  0.9354 /-122.  0.9354 / 118.

    BUS-0014        11000.0  0.9325 /  -2.  0.9325 /-122.  0.9325 / 118.

    BUS-0015        11000.0  0.9334 /  -2.  0.9334 /-122.  0.9334 / 118.

    BUS-0016        11000.0  0.9334 /  -2.  0.9334 /-122.  0.9334 / 118.

    BUS-0017          415.0  0.2544 / -57.  0.2544 /-177.  0.2544 /  63.

    BUS-0018          415.0  0.2544 / -57.  0.2544 /-177.  0.2544 /  63.

    BUS-0019          415.0  0.2544 / -57.  0.2544 /-177.  0.2544 /  63.

    BUS-0020          415.0  0.2544 / -57.  0.2544 /-177.  0.2544 /  63.

    BUS-0022          415.0  0.2683 / -57.  0.2683 /-177.  0.2683 /  63.

    BUS-0028          415.0  0.9401 / -32.  0.9401 /-152.  0.9401 /  88.

    BUS-0029          415.0  0.9401 / -32.  0.9401 /-152.  0.9401 /  88.

    BUS-0030          415.0  0.9401 / -32.  0.9401 /-152.  0.9401 /  88.

    BUS-0031          415.0  0.9401 / -32.  0.9401 /-152.  0.9401 /  88.
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  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.9401 / -32.  0.9401 /-152.  0.9401 /  88.

    BUS-0036          415.0  0.9414 / -32.  0.9414 /-152.  0.9414 /  88.

    BUS-0038          415.0  0.9470 / -32.  0.9470 /-152.  0.9470 /  88.

    BUS-0040          415.0  0.9470 / -32.  0.9470 /-152.  0.9470 /  88.

    ASB3_BUS-1        415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-2        415.0  0.9458 / -32.  0.9458 /-152.  0.9458 /  88.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.2557 / -57.  0.2557 /-177.  0.2557 /  63.

    BUS-0052          415.0  0.9402 / -32.  0.9402 /-152.  0.9402 /  88.

    BUS-0053          415.0  0.9459 / -32.  0.9459 /-152.  0.9459 /  88.

    BUS-0054          415.0  0.9459 / -32.  0.9459 /-152.  0.9459 /  88.

    BUS-0063          415.0  0.2683 / -57.  0.2683 /-177.  0.2683 /  63.

    BUS-0065          415.0  0.9470 / -32.  0.9470 /-152.  0.9470 /  88.

    BUS-0066          415.0  0.9470 / -32.  0.9470 /-152.  0.9470 /  88.

    BUS-0068          415.0  0.9414 / -32.  0.9414 /-152.  0.9414 /  88.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-1     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.  20543.6/ -91.  20543.6/ 149.  20543.6/  29.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-2     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  21929.8 /  -92. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    3.032 +j   5.645 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     1.862

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    22668.0     21929.8     21929.8     21929.8     21929.8

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 21929.8 / -91.8    21929.8 / 148.2     21929.8 /  28.2

  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.9413 / -32.  0.9413 /-152.  0.9413 /  88.

    BUS-0002          415.0  0.9413 / -32.  0.9413 /-152.  0.9413 /  88.

    BUS-0003          415.0  0.2716 / -57.  0.2716 /-177.  0.2716 /  63.

    ESB1 Replaceme    415.0  0.9413 / -32.  0.9413 /-152.  0.9413 /  88.

    BUS-0005          415.0  0.9410 / -32.  0.9410 /-152.  0.9410 /  88.

    BUS-0008          415.0  0.2966 / -56.  0.2966 /-176.  0.2966 /  64.

    BUS-0009          415.0  0.9410 / -32.  0.9410 /-152.  0.9410 /  88.

    BUS 2           11000.0  0.9346 /  -2.  0.9346 /-122.  0.9346 / 118.

    BUS-0013        11000.0  0.9367 /  -2.  0.9367 /-122.  0.9367 / 118.

    BUS-0014        11000.0  0.9347 /  -2.  0.9347 /-122.  0.9347 / 118.

    BUS-0015        11000.0  0.9347 /  -2.  0.9347 /-122.  0.9347 / 118.

    BUS-0016        11000.0  0.9338 /  -2.  0.9338 /-122.  0.9338 / 118.

    BUS-0017          415.0  0.9413 / -32.  0.9413 /-152.  0.9413 /  88.

    BUS-0018          415.0  0.9413 / -32.  0.9413 /-152.  0.9413 /  88.

    BUS-0019          415.0  0.9413 / -32.  0.9413 /-152.  0.9413 /  88.

    BUS-0020          415.0  0.9413 / -32.  0.9413 /-152.  0.9413 /  88.

    BUS-0022          415.0  0.9426 / -32.  0.9426 /-152.  0.9426 /  88.

    BUS-0028          415.0  0.9413 / -32.  0.9413 /-152.  0.9413 /  88.

    BUS-0029          415.0  0.9413 / -32.  0.9413 /-152.  0.9413 /  88.

    BUS-0030          415.0  0.9413 / -32.  0.9413 /-152.  0.9413 /  88.

    BUS-0031          415.0  0.9413 / -32.  0.9413 /-152.  0.9413 /  88.
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  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.9413 / -32.  0.9413 /-152.  0.9413 /  88.

    BUS-0036          415.0  0.9426 / -32.  0.9426 /-152.  0.9426 /  88.

    BUS-0038          415.0  0.2853 / -58.  0.2853 /-178.  0.2853 /  62.

    BUS-0040          415.0  0.2853 / -58.  0.2853 /-178.  0.2853 /  62.

    ASB3_BUS-1        415.0  0.9413 / -32.  0.9413 /-152.  0.9413 /  88.

    ASB3_BUS-2        415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.9414 / -32.  0.9414 /-152.  0.9414 /  88.

    BUS-0052          415.0  0.9414 / -32.  0.9414 /-152.  0.9414 /  88.

    BUS-0053          415.0  0.2728 / -57.  0.2728 /-177.  0.2728 /  63.

    BUS-0054          415.0  0.2728 / -57.  0.2728 /-177.  0.2728 /  63.

    BUS-0063          415.0  0.9426 / -32.  0.9426 /-152.  0.9426 /  88.

    BUS-0065          415.0  0.2853 / -58.  0.2853 /-178.  0.2853 /  62.

    BUS-0066          415.0  0.2853 / -58.  0.2853 /-178.  0.2853 /  62.

    BUS-0068          415.0  0.9426 / -32.  0.9426 /-152.  0.9426 /  88.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-2     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.  21929.8/ -92.  21929.8/ 148.  21929.8/  28.

 -----------------------------------------------------------------------------------------------
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  BUS 2          VOLTAGE BASE LL:               11000.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   8439.7 /  -85. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    0.049 +j   0.626 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    12.686

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    12571.5      9532.9      8861.5      8499.2      8442.8

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  8439.7 / -85.5     8439.7 / 154.5      8439.7 /  34.5

  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.0809 / -46.  0.0809 /-166.  0.0809 /  74.

    BUS-0002          415.0  0.0809 / -46.  0.0809 /-166.  0.0809 /  74.

    BUS-0003          415.0  0.1502 / -45.  0.1502 /-165.  0.1502 /  75.

    ESB1 Replaceme    415.0  0.0809 / -46.  0.0809 /-166.  0.0809 /  74.

    BUS-0005          415.0  0.0781 / -45.  0.0781 /-165.  0.0781 /  75.

    BUS-0008          415.0  0.1450 / -44.  0.1450 /-164.  0.1450 /  76.

    BUS-0009          415.0  0.0781 / -45.  0.0781 /-165.  0.0781 /  75.

    BUS 2           11000.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0013        11000.0  0.0253 / -46.  0.0253 /-166.  0.0253 /  74.

    BUS-0014        11000.0  0.0002 / -73.  0.0002 / 167.  0.0002 /  47.

    BUS-0015        11000.0  0.0002 / -73.  0.0002 / 167.  0.0002 /  47.

    BUS-0016        11000.0  0.0003 / -72.  0.0003 / 168.  0.0003 /  48.

    BUS-0017          415.0  0.0809 / -46.  0.0809 /-166.  0.0809 /  74.

    BUS-0018          415.0  0.0809 / -46.  0.0809 /-166.  0.0809 /  74.

    BUS-0019          415.0  0.0809 / -46.  0.0809 /-166.  0.0809 /  74.

    BUS-0020          415.0  0.0809 / -46.  0.0809 /-166.  0.0809 /  74.

    BUS-0022          415.0  0.0960 / -50.  0.0960 /-170.  0.0960 /  70.

    BUS-0028          415.0  0.0809 / -46.  0.0809 /-166.  0.0809 /  74.

    BUS-0029          415.0  0.0809 / -46.  0.0809 /-166.  0.0809 /  74.

    BUS-0030          415.0  0.0809 / -46.  0.0809 /-166.  0.0809 /  74.

    BUS-0031          415.0  0.0809 / -46.  0.0809 /-166.  0.0809 /  74.
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  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.0809 / -46.  0.0809 /-166.  0.0809 /  74.

    BUS-0036          415.0  0.0960 / -50.  0.0960 /-170.  0.0960 /  70.

    BUS-0038          415.0  0.1641 / -47.  0.1641 /-167.  0.1641 /  73.

    BUS-0040          415.0  0.1641 / -47.  0.1641 /-167.  0.1641 /  73.

    ASB3_BUS-1        415.0  0.0809 / -46.  0.0809 /-166.  0.0809 /  74.

    ASB3_BUS-2        415.0  0.1502 / -45.  0.1502 /-165.  0.1502 /  75.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.0822 / -46.  0.0822 /-166.  0.0822 /  74.

    BUS-0052          415.0  0.0822 / -46.  0.0822 /-166.  0.0822 /  74.

    BUS-0053          415.0  0.1514 / -45.  0.1514 /-165.  0.1514 /  75.

    BUS-0054          415.0  0.1514 / -45.  0.1514 /-165.  0.1514 /  75.

    BUS-0063          415.0  0.0960 / -50.  0.0960 /-170.  0.0960 /  70.

    BUS-0065          415.0  0.1641 / -47.  0.1641 /-167.  0.1641 /  73.

    BUS-0066          415.0  0.1641 / -47.  0.1641 /-167.  0.1641 /  73.

    BUS-0068          415.0  0.0960 / -50.  0.0960 /-170.  0.0960 /  70.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS 2          ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0013       BUS 2          FDR8           11000.   8129.4/ -86.   8129.4/ 154.   8129.4/  34.

 BUS 2          BUS-0014       HV-CBL-FDR2    11000.     80.7/  98.     80.7/ -22.     80.7/-142.

 BUS 2          BUS-0015       CABLE2         11000.     80.7/  98.     80.7/ -22.     80.7/-142.

 BUS 2          BUS-0016       CABLE15        11000.    149.8/  99.    149.8/ -21.    149.8/-141.

 -----------------------------------------------------------------------------------------------
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  BUS-0001       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  26195.8 / -100. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    1.846 +j   5.036 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.729

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    28695.7     26198.5     26195.9     26195.8     26195.8

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 26195.8 / -99.9    26195.8 / 140.1     26195.8 /  20.1

  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0002          415.0  0.9149 / -32.  0.9149 /-152.  0.9149 /  88.

    BUS-0003          415.0  0.9223 / -32.  0.9223 /-152.  0.9223 /  88.

    ESB1 Replaceme    415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0005          415.0  0.0335 / -52.  0.0335 /-172.  0.0335 /  68.

    BUS-0008          415.0  0.9217 / -32.  0.9217 /-152.  0.9217 /  88.

    BUS-0009          415.0  0.9146 / -32.  0.9146 /-152.  0.9146 /  88.

    BUS 2           11000.0  0.9061 /  -2.  0.9061 /-122.  0.9061 / 118.

    BUS-0013        11000.0  0.9086 /  -2.  0.9086 /-122.  0.9086 / 118.

    BUS-0014        11000.0  0.9052 /  -2.  0.9052 /-122.  0.9052 / 118.

    BUS-0015        11000.0  0.9061 /  -2.  0.9061 /-122.  0.9061 / 118.

    BUS-0016        11000.0  0.9061 /  -2.  0.9061 /-122.  0.9061 / 118.

    BUS-0017          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0018          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0019          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0020          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0022          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    BUS-0028          415.0  0.9149 / -32.  0.9149 /-152.  0.9149 /  88.

    BUS-0029          415.0  0.9149 / -32.  0.9149 /-152.  0.9149 /  88.

    BUS-0030          415.0  0.9149 / -32.  0.9149 /-152.  0.9149 /  88.

    BUS-0031          415.0  0.9149 / -32.  0.9149 /-152.  0.9149 /  88.
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  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.9149 / -32.  0.9149 /-152.  0.9149 /  88.

    BUS-0036          415.0  0.9165 / -32.  0.9165 /-152.  0.9165 /  88.

    BUS-0038          415.0  0.9239 / -32.  0.9239 /-152.  0.9239 /  88.

    BUS-0040          415.0  0.9239 / -32.  0.9239 /-152.  0.9239 /  88.

    ASB3_BUS-1        415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-2        415.0  0.9223 / -32.  0.9223 /-152.  0.9223 /  88.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.0016 / -73.  0.0016 / 167.  0.0016 /  47.

    BUS-0052          415.0  0.9150 / -32.  0.9150 /-152.  0.9150 /  88.

    BUS-0053          415.0  0.9225 / -32.  0.9225 /-152.  0.9225 /  88.

    BUS-0054          415.0  0.9225 / -32.  0.9225 /-152.  0.9225 /  88.

    BUS-0063          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    BUS-0065          415.0  0.9239 / -32.  0.9239 /-152.  0.9239 /  88.

    BUS-0066          415.0  0.9239 / -32.  0.9239 /-152.  0.9239 /  88.

    BUS-0068          415.0  0.9165 / -32.  0.9165 /-152.  0.9165 /  88.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0001       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ESB1 Replaceme CBL-0015         415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0005       BUS-0001       FDR2-MBSB        415.  23952.0/ -99.  23951.9/ 141.  23951.9/  21.

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0001       BUS-0050       B4-P1            415.   2316.3/  66.   2316.3/ -54.   2316.3/-174.

 -----------------------------------------------------------------------------------------------
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  BUS-0002       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  26195.8 / -100. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    1.846 +j   5.036 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.729

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    28695.7     26198.5     26195.9     26195.8     26195.8

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 26195.8 / -99.9    26195.8 / 140.1     26195.8 /  20.1

  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.9149 / -32.  0.9149 /-152.  0.9149 /  88.

    BUS-0002          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0003          415.0  0.9223 / -32.  0.9223 /-152.  0.9223 /  88.

    ESB1 Replaceme    415.0  0.9149 / -32.  0.9149 /-152.  0.9149 /  88.

    BUS-0005          415.0  0.9146 / -32.  0.9146 /-152.  0.9146 /  88.

    BUS-0008          415.0  0.9217 / -32.  0.9217 /-152.  0.9217 /  88.

    BUS-0009          415.0  0.0335 / -52.  0.0335 /-172.  0.0335 /  68.

    BUS 2           11000.0  0.9061 /  -2.  0.9061 /-122.  0.9061 / 118.

    BUS-0013        11000.0  0.9086 /  -2.  0.9086 /-122.  0.9086 / 118.

    BUS-0014        11000.0  0.9061 /  -2.  0.9061 /-122.  0.9061 / 118.

    BUS-0015        11000.0  0.9052 /  -2.  0.9052 /-122.  0.9052 / 118.

    BUS-0016        11000.0  0.9061 /  -2.  0.9061 /-122.  0.9061 / 118.

    BUS-0017          415.0  0.9149 / -32.  0.9149 /-152.  0.9149 /  88.

    BUS-0018          415.0  0.9149 / -32.  0.9149 /-152.  0.9149 /  88.

    BUS-0019          415.0  0.9149 / -32.  0.9149 /-152.  0.9149 /  88.

    BUS-0020          415.0  0.9149 / -32.  0.9149 /-152.  0.9149 /  88.

    BUS-0022          415.0  0.9165 / -32.  0.9165 /-152.  0.9165 /  88.

    BUS-0028          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0029          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0030          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0031          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.
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  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0036          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    BUS-0038          415.0  0.9239 / -32.  0.9239 /-152.  0.9239 /  88.

    BUS-0040          415.0  0.9239 / -32.  0.9239 /-152.  0.9239 /  88.

    ASB3_BUS-1        415.0  0.9149 / -32.  0.9149 /-152.  0.9149 /  88.

    ASB3_BUS-2        415.0  0.9223 / -32.  0.9223 /-152.  0.9223 /  88.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.9150 / -32.  0.9150 /-152.  0.9150 /  88.

    BUS-0052          415.0  0.0016 / -73.  0.0016 / 167.  0.0016 /  47.

    BUS-0053          415.0  0.9225 / -32.  0.9225 /-152.  0.9225 /  88.

    BUS-0054          415.0  0.9225 / -32.  0.9225 /-152.  0.9225 /  88.

    BUS-0063          415.0  0.9165 / -32.  0.9165 /-152.  0.9165 /  88.

    BUS-0065          415.0  0.9239 / -32.  0.9239 /-152.  0.9239 /  88.

    BUS-0066          415.0  0.9239 / -32.  0.9239 /-152.  0.9239 /  88.

    BUS-0068          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0002       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0009       BUS-0002       FDR5-MBSB        415.  23952.0/ -99.  23951.9/ 141.  23951.9/  21.

 BUS-0002       BUS-0028       ESB1-P1          415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0029       BLOWER1-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0030       GRIT CH-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0031       GRIT DRG-P1      415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0033       SETTLE TNK-P1    415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0052       B2-P1            415.   2316.3/  66.   2316.3/ -54.   2316.3/-174.

 -----------------------------------------------------------------------------------------------
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  BUS-0003       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  28431.8 / -101. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    1.609 +j   4.673 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.904

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    31529.5     28436.8     28431.9     28431.8     28431.8

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 28431.8 /-101.0    28431.8 / 139.0     28431.8 /  19.0

  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.9142 / -32.  0.9142 /-152.  0.9142 /  88.

    BUS-0002          415.0  0.9142 / -32.  0.9142 /-152.  0.9142 /  88.

    BUS-0003          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ESB1 Replaceme    415.0  0.9142 / -32.  0.9142 /-152.  0.9142 /  88.

    BUS-0005          415.0  0.9139 / -32.  0.9139 /-152.  0.9139 /  88.

    BUS-0008          415.0  0.0335 / -52.  0.0335 /-172.  0.0335 /  68.

    BUS-0009          415.0  0.9139 / -32.  0.9139 /-152.  0.9139 /  88.

    BUS 2           11000.0  0.9054 /  -2.  0.9054 /-122.  0.9054 / 118.

    BUS-0013        11000.0  0.9078 /  -2.  0.9078 /-122.  0.9078 / 118.

    BUS-0014        11000.0  0.9054 /  -2.  0.9054 /-122.  0.9054 / 118.

    BUS-0015        11000.0  0.9054 /  -2.  0.9054 /-122.  0.9054 / 118.

    BUS-0016        11000.0  0.9045 /  -2.  0.9045 /-122.  0.9045 / 118.

    BUS-0017          415.0  0.9142 / -32.  0.9142 /-152.  0.9142 /  88.

    BUS-0018          415.0  0.9142 / -32.  0.9142 /-152.  0.9142 /  88.

    BUS-0019          415.0  0.9142 / -32.  0.9142 /-152.  0.9142 /  88.

    BUS-0020          415.0  0.9142 / -32.  0.9142 /-152.  0.9142 /  88.

    BUS-0022          415.0  0.9158 / -32.  0.9158 /-152.  0.9158 /  88.

    BUS-0028          415.0  0.9142 / -32.  0.9142 /-152.  0.9142 /  88.

    BUS-0029          415.0  0.9142 / -32.  0.9142 /-152.  0.9142 /  88.

    BUS-0030          415.0  0.9142 / -32.  0.9142 /-152.  0.9142 /  88.

    BUS-0031          415.0  0.9142 / -32.  0.9142 /-152.  0.9142 /  88.
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  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.9142 / -32.  0.9142 /-152.  0.9142 /  88.

    BUS-0036          415.0  0.9158 / -32.  0.9158 /-152.  0.9158 /  88.

    BUS-0038          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    BUS-0040          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    ASB3_BUS-1        415.0  0.9142 / -32.  0.9142 /-152.  0.9142 /  88.

    ASB3_BUS-2        415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.9143 / -32.  0.9143 /-152.  0.9143 /  88.

    BUS-0052          415.0  0.9143 / -32.  0.9143 /-152.  0.9143 /  88.

    BUS-0053          415.0  0.0016 / -73.  0.0016 / 167.  0.0016 /  47.

    BUS-0054          415.0  0.0016 / -73.  0.0016 / 167.  0.0016 /  47.

    BUS-0063          415.0  0.9158 / -32.  0.9158 /-152.  0.9158 /  88.

    BUS-0065          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    BUS-0066          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    BUS-0068          415.0  0.9158 / -32.  0.9158 /-152.  0.9158 /  88.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0003       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0008       BUS-0003       CABLE14          415.  23932.1/ -99.  23932.0/ 141.  23932.1/  21.

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0003       BUS-0053       B3-P1            415.   2316.3/  66.   2316.3/ -54.   2316.3/-174.

 BUS-0003       BUS-0054       B1-P1            415.   2316.3/  66.   2316.3/ -54.   2316.3/-174.

 -----------------------------------------------------------------------------------------------
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  ESB1 Replaceme VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  25894.1 /  -99. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    1.909 +j   5.080 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.661

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    28230.3     25896.2     25894.1     25894.1     25894.1

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 25894.1 / -99.4    25894.1 / 140.6     25894.1 /  20.6

  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.0143 / -65.  0.0143 / 175.  0.0143 /  55.

    BUS-0002          415.0  0.9162 / -32.  0.9162 /-152.  0.9162 /  88.

    BUS-0003          415.0  0.9236 / -32.  0.9236 /-152.  0.9236 /  88.

    ESB1 Replaceme    415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0005          415.0  0.0471 / -55.  0.0471 /-175.  0.0471 /  65.

    BUS-0008          415.0  0.9230 / -32.  0.9230 /-152.  0.9230 /  88.

    BUS-0009          415.0  0.9159 / -32.  0.9159 /-152.  0.9159 /  88.

    BUS 2           11000.0  0.9076 /  -2.  0.9076 /-122.  0.9076 / 118.

    BUS-0013        11000.0  0.9100 /  -2.  0.9100 /-122.  0.9100 / 118.

    BUS-0014        11000.0  0.9067 /  -2.  0.9067 /-122.  0.9067 / 118.

    BUS-0015        11000.0  0.9076 /  -2.  0.9076 /-122.  0.9076 / 118.

    BUS-0016        11000.0  0.9076 /  -2.  0.9076 /-122.  0.9076 / 118.

    BUS-0017          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0018          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0019          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0020          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0022          415.0  0.0319 / -69.  0.0319 / 171.  0.0319 /  51.

    BUS-0028          415.0  0.9162 / -32.  0.9162 /-152.  0.9162 /  88.

    BUS-0029          415.0  0.9162 / -32.  0.9162 /-152.  0.9162 /  88.

    BUS-0030          415.0  0.9162 / -32.  0.9162 /-152.  0.9162 /  88.

    BUS-0031          415.0  0.9162 / -32.  0.9162 /-152.  0.9162 /  88.
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  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.9162 / -32.  0.9162 /-152.  0.9162 /  88.

    BUS-0036          415.0  0.9179 / -32.  0.9179 /-152.  0.9179 /  88.

    BUS-0038          415.0  0.9251 / -32.  0.9251 /-152.  0.9251 /  88.

    BUS-0040          415.0  0.9251 / -32.  0.9251 /-152.  0.9251 /  88.

    ASB3_BUS-1        415.0  0.0143 / -65.  0.0143 / 175.  0.0143 /  55.

    ASB3_BUS-2        415.0  0.9236 / -32.  0.9236 /-152.  0.9236 /  88.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.0158 / -66.  0.0158 / 174.  0.0158 /  54.

    BUS-0052          415.0  0.9164 / -32.  0.9164 /-152.  0.9164 /  88.

    BUS-0053          415.0  0.9237 / -32.  0.9237 /-152.  0.9237 /  88.

    BUS-0054          415.0  0.9237 / -32.  0.9237 /-152.  0.9237 /  88.

    BUS-0063          415.0  0.0319 / -69.  0.0319 / 171.  0.0319 /  51.

    BUS-0065          415.0  0.9251 / -32.  0.9251 /-152.  0.9251 /  88.

    BUS-0066          415.0  0.9251 / -32.  0.9251 /-152.  0.9251 /  88.

    BUS-0068          415.0  0.9179 / -32.  0.9179 /-152.  0.9179 /  88.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ESB1 Replaceme ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ESB1 Replaceme CBL-0015         415.  25894.1/ -99.  25894.1/ 141.  25894.1/  21.

 ESB1 Replaceme BUS-0017       BE1-P1           415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0018       PLC DB-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0019       ESB 2-P1         415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0020       BV-P1            415.      0.0/   0.      0.0/   0.      0.0/   0.

 ***********************************************************************************************
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: SLG

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================

  ASB2 Ess       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2319.2 /  -86. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:   13.200 +j 181.275 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    13.733

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   4.400 +j  60.425 (PU)

                                               Z2:   4.400 +j  60.425 (PU)

                                               Z0:   4.400 +j  60.425 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     3491.0      2665.4      2463.7      2343.0      2320.8

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.0100 / -120.0     1.0100 /  120.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2319.2 / -85.8        0.0 /   0.0         0.0 /   0.0

  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0002          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0003          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ESB1 Replaceme    415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0005          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0008          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0009          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS 2           11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0013        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0014        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0015        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0016        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0017          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0018          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0019          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0020          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0022          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0028          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0029          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0030          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.
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  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0031          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0033          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0036          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0038          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0040          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-1        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-2        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB2 Ess          415.0  0.0000 /   0.  1.0100 /-120.  1.0100 / 120.

    BUS-0050          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0052          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0053          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0054          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0063          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0065          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0066          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0068          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0069          415.0  0.0097 / -39.  1.0100 /-120.  1.0100 / 120.

    ASB2 Ess       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0069       ASB2 Ess       CBL-0045         415.   2319.2/ -86.      0.0/   0.      0.0/   0.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-1     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   1999.7 /  -35. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:  210.050 +j  17.815 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     0.085

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   3.268 +j   6.008 (PU)

                                               Z2:   3.268 +j   6.008 (PU)

                                               Z0: 203.514 +j   5.799 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     1999.7      1999.7      1999.7      1999.7      1999.7

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.6621 /  178.5     1.7463 /  116.8

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  1999.7 / -34.8        0.0 /   0.0         0.0 /   0.0

  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.0248 /  -1.  1.6621 / 178.  1.7463 / 117.

    BUS-0002          415.0  1.0094 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0003          415.0  1.0096 / -30.  1.0078 /-150.  1.0119 /  90.

    ESB1 Replaceme    415.0  0.0248 /  -1.  1.6621 / 178.  1.7463 / 117.

    BUS-0005          415.0  0.0273 /   1.  1.6620 / 178.  1.7463 / 117.

    BUS-0008          415.0  1.0095 / -30.  1.0078 /-150.  1.0119 /  90.

    BUS-0009          415.0  1.0094 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS 2           11000.0  1.0070 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0013        11000.0  1.0072 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0014        11000.0  1.0070 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0015        11000.0  1.0070 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0016        11000.0  1.0070 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0017          415.0  0.0248 /  -1.  1.6621 / 178.  1.7463 / 117.

    BUS-0018          415.0  0.0248 /  -1.  1.6621 / 178.  1.7463 / 117.

    BUS-0019          415.0  0.0248 /  -1.  1.6621 / 178.  1.7463 / 117.

    BUS-0020          415.0  0.0248 /  -1.  1.6621 / 178.  1.7463 / 117.

    BUS-0022          415.0  0.0257 /  -1.  1.6625 / 178.  1.7466 / 117.

    BUS-0028          415.0  1.0094 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0029          415.0  1.0094 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0030          415.0  1.0094 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0031          415.0  1.0094 / -30.  1.0076 /-150.  1.0121 /  90.
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  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0094 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0036          415.0  1.0095 / -30.  1.0077 /-150.  1.0120 /  90.

    BUS-0038          415.0  1.0096 / -30.  1.0079 /-150.  1.0119 /  90.

    BUS-0040          415.0  1.0096 / -30.  1.0079 /-150.  1.0119 /  90.

    ASB3_BUS-1        415.0  0.0000 /   0.  1.6621 / 178.  1.7463 / 117.

    ASB3_BUS-2        415.0  1.0096 / -30.  1.0078 /-150.  1.0119 /  90.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.0248 /  -1.  1.6621 / 178.  1.7463 / 117.

    BUS-0052          415.0  1.0094 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0053          415.0  1.0096 / -30.  1.0078 /-150.  1.0119 /  90.

    BUS-0054          415.0  1.0096 / -30.  1.0078 /-150.  1.0119 /  90.

    BUS-0063          415.0  0.0257 /  -1.  1.6625 / 178.  1.7466 / 117.

    BUS-0065          415.0  1.0096 / -30.  1.0079 /-150.  1.0119 /  90.

    BUS-0066          415.0  1.0096 / -30.  1.0079 /-150.  1.0119 /  90.

    BUS-0068          415.0  1.0095 / -30.  1.0077 /-150.  1.0120 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-1     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.   1999.7/ -35.      0.0/   0.      0.0/   0.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-2     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2004.7 /  -35. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:  209.577 +j  17.088 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     0.082

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   3.032 +j   5.645 (PU)

                                               Z2:   3.032 +j   5.645 (PU)

                                               Z0: 203.514 +j   5.799 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     2004.7      2004.7      2004.7      2004.7      2004.7

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.6677 /  178.6     1.7471 /  117.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2004.7 / -34.7        0.0 /   0.0         0.0 /   0.0

  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0096 / -30.  1.0078 /-150.  1.0119 /  90.

    BUS-0002          415.0  1.0096 / -30.  1.0078 /-150.  1.0119 /  90.

    BUS-0003          415.0  0.0248 /   0.  1.6677 / 179.  1.7471 / 117.

    ESB1 Replaceme    415.0  1.0096 / -30.  1.0078 /-150.  1.0119 /  90.

    BUS-0005          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0008          415.0  0.0273 /   1.  1.6676 / 179.  1.7471 / 117.

    BUS-0009          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS 2           11000.0  1.0073 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0013        11000.0  1.0074 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0014        11000.0  1.0073 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0015        11000.0  1.0073 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0016        11000.0  1.0073 /   0.  1.0100 /-120.  1.0117 / 120.

    BUS-0017          415.0  1.0096 / -30.  1.0078 /-150.  1.0119 /  90.

    BUS-0018          415.0  1.0096 / -30.  1.0078 /-150.  1.0119 /  90.

    BUS-0019          415.0  1.0096 / -30.  1.0078 /-150.  1.0119 /  90.

    BUS-0020          415.0  1.0096 / -30.  1.0078 /-150.  1.0119 /  90.

    BUS-0022          415.0  1.0096 / -30.  1.0079 /-150.  1.0119 /  90.

    BUS-0028          415.0  1.0096 / -30.  1.0078 /-150.  1.0119 /  90.

    BUS-0029          415.0  1.0096 / -30.  1.0078 /-150.  1.0119 /  90.

    BUS-0030          415.0  1.0096 / -30.  1.0078 /-150.  1.0119 /  90.

    BUS-0031          415.0  1.0096 / -30.  1.0078 /-150.  1.0119 /  90.
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  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0096 / -30.  1.0078 /-150.  1.0119 /  90.

    BUS-0036          415.0  1.0096 / -30.  1.0079 /-150.  1.0119 /  90.

    BUS-0038          415.0  0.0257 /  -1.  1.6681 / 179.  1.7474 / 117.

    BUS-0040          415.0  0.0257 /  -1.  1.6681 / 179.  1.7474 / 117.

    ASB3_BUS-1        415.0  1.0096 / -30.  1.0078 /-150.  1.0119 /  90.

    ASB3_BUS-2        415.0  0.0000 /   0.  1.6677 / 179.  1.7471 / 117.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0096 / -30.  1.0078 /-150.  1.0119 /  90.

    BUS-0052          415.0  1.0096 / -30.  1.0078 /-150.  1.0119 /  90.

    BUS-0053          415.0  0.0249 /   0.  1.6677 / 179.  1.7472 / 117.

    BUS-0054          415.0  0.0249 /   0.  1.6677 / 179.  1.7472 / 117.

    BUS-0063          415.0  1.0096 / -30.  1.0079 /-150.  1.0119 /  90.

    BUS-0065          415.0  0.0257 /  -1.  1.6681 / 179.  1.7474 / 117.

    BUS-0066          415.0  0.0257 /  -1.  1.6681 / 179.  1.7474 / 117.

    BUS-0068          415.0  1.0096 / -30.  1.0079 /-150.  1.0119 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-2     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.   2004.7/ -35.      0.0/   0.      0.0/   0.

 -----------------------------------------------------------------------------------------------
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  BUS 2          VOLTAGE BASE LL:               11000.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   1712.1 /  -80. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    1.668 +j   9.138 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     5.478

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   0.049 +j   0.626 (PU)

                                               Z2:   0.049 +j   0.626 (PU)

                                               Z0:   1.569 +j   7.886 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     2189.3      1729.4      1713.8      1712.1      1712.1

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.5647 / -146.9     1.5878 /  145.7

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  1712.1 / -79.7        0.0 /   0.0         0.0 /   0.0

  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.9254 / -34.  0.9103 /-147.  1.0100 /  90.

    BUS-0002          415.0  0.9254 / -34.  0.9103 /-147.  1.0100 /  90.

    BUS-0003          415.0  0.9326 / -34.  0.9166 /-148.  1.0100 /  90.

    ESB1 Replaceme    415.0  0.9254 / -34.  0.9103 /-147.  1.0100 /  90.

    BUS-0005          415.0  0.9250 / -34.  0.9102 /-147.  1.0100 /  90.

    BUS-0008          415.0  0.9320 / -34.  0.9162 /-148.  1.0100 /  90.

    BUS-0009          415.0  0.9250 / -34.  0.9102 /-147.  1.0100 /  90.

    BUS 2           11000.0  0.0000 /   0.  1.5647 /-147.  1.5878 / 146.

    BUS-0013        11000.0  0.0127 / -67.  1.5684 /-147.  1.5823 / 146.

    BUS-0014        11000.0  0.0000 / -67.  1.5647 /-147.  1.5878 / 146.

    BUS-0015        11000.0  0.0000 / -67.  1.5647 /-147.  1.5878 / 146.

    BUS-0016        11000.0  0.0000 / -66.  1.5647 /-147.  1.5878 / 146.

    BUS-0017          415.0  0.9254 / -34.  0.9103 /-147.  1.0100 /  90.

    BUS-0018          415.0  0.9254 / -34.  0.9103 /-147.  1.0100 /  90.

    BUS-0019          415.0  0.9254 / -34.  0.9103 /-147.  1.0100 /  90.

    BUS-0020          415.0  0.9254 / -34.  0.9103 /-147.  1.0100 /  90.

    BUS-0022          415.0  0.9273 / -34.  0.9111 /-147.  1.0100 /  90.

    BUS-0028          415.0  0.9254 / -34.  0.9103 /-147.  1.0100 /  90.

    BUS-0029          415.0  0.9254 / -34.  0.9103 /-147.  1.0100 /  90.

    BUS-0030          415.0  0.9254 / -34.  0.9103 /-147.  1.0100 /  90.

    BUS-0031          415.0  0.9254 / -34.  0.9103 /-147.  1.0100 /  90.

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 497 of 986



 05 Dec 2014     15:23:58                                             PAGE   27

                                                                                 

                                                                                 

                                                                                 

  

  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.9254 / -34.  0.9103 /-147.  1.0100 /  90.

    BUS-0036          415.0  0.9273 / -34.  0.9111 /-147.  1.0100 /  90.

    BUS-0038          415.0  0.9344 / -34.  0.9173 /-148.  1.0100 /  90.

    BUS-0040          415.0  0.9344 / -34.  0.9173 /-148.  1.0100 /  90.

    ASB3_BUS-1        415.0  0.9254 / -34.  0.9103 /-147.  1.0100 /  90.

    ASB3_BUS-2        415.0  0.9326 / -34.  0.9166 /-148.  1.0100 /  90.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.9255 / -34.  0.9104 /-147.  1.0100 /  90.

    BUS-0052          415.0  0.9255 / -34.  0.9104 /-147.  1.0100 /  90.

    BUS-0053          415.0  0.9328 / -34.  0.9166 /-148.  1.0100 /  90.

    BUS-0054          415.0  0.9328 / -34.  0.9166 /-148.  1.0100 /  90.

    BUS-0063          415.0  0.9273 / -34.  0.9111 /-147.  1.0100 /  90.

    BUS-0065          415.0  0.9344 / -34.  0.9173 /-148.  1.0100 /  90.

    BUS-0066          415.0  0.9344 / -34.  0.9173 /-148.  1.0100 /  90.

    BUS-0068          415.0  0.9273 / -34.  0.9111 /-147.  1.0100 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS 2          ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0013       BUS 2          FDR8           11000.   1670.1/ -80.     21.0/ -76.     21.0/ -76.

 BUS 2          BUS-0014       HV-CBL-FDR2    11000.     10.9/ 104.      5.5/ -76.      5.5/ -76.

 BUS 2          BUS-0015       CABLE2         11000.     10.9/ 104.      5.5/ -76.      5.5/ -76.

 BUS 2          BUS-0016       CABLE15        11000.     20.3/ 105.     10.1/ -75.     10.1/ -75.

 -----------------------------------------------------------------------------------------------
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  BUS-0001       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2043.1 /  -34. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:  205.783 +j  14.899 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     0.072

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.846 +j   5.036 (PU)

                                               Z2:   1.846 +j   5.036 (PU)

                                               Z0: 202.091 +j   4.827 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     2043.1      2043.1      2043.1      2043.1      2043.1

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.6861 /  178.4     1.7590 /  117.4

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2043.1 / -34.1        0.0 /   0.0         0.0 /   0.0

  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.0000 /   0.  1.6861 / 178.  1.7590 / 117.

    BUS-0002          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0003          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    ESB1 Replaceme    415.0  0.0000 /   0.  1.6861 / 178.  1.7590 / 117.

    BUS-0005          415.0  0.0027 /  13.  1.6860 / 178.  1.7589 / 117.

    BUS-0008          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0009          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS 2           11000.0  1.0070 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0013        11000.0  1.0072 /   0.  1.0100 /-120.  1.0120 / 120.

    BUS-0014        11000.0  1.0070 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0015        11000.0  1.0070 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0016        11000.0  1.0070 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0017          415.0  0.0000 /   0.  1.6861 / 178.  1.7590 / 117.

    BUS-0018          415.0  0.0000 /   0.  1.6861 / 178.  1.7590 / 117.

    BUS-0019          415.0  0.0000 /   0.  1.6861 / 178.  1.7590 / 117.

    BUS-0020          415.0  0.0000 /   0.  1.6861 / 178.  1.7590 / 117.

    BUS-0022          415.0  0.0009 /  -7.  1.6865 / 178.  1.7592 / 117.

    BUS-0028          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0029          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0030          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0031          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.
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  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0036          415.0  1.0095 / -30.  1.0077 /-150.  1.0121 /  90.

    BUS-0038          415.0  1.0097 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0040          415.0  1.0097 / -30.  1.0078 /-150.  1.0120 /  90.

    ASB3_BUS-1        415.0  0.0000 /   0.  1.6861 / 178.  1.7590 / 117.

    ASB3_BUS-2        415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.0001 /  -7.  1.6861 / 178.  1.7590 / 117.

    BUS-0052          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0053          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0054          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0063          415.0  0.0009 /  -7.  1.6865 / 178.  1.7592 / 117.

    BUS-0065          415.0  1.0097 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0066          415.0  1.0097 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0068          415.0  1.0095 / -30.  1.0077 /-150.  1.0121 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0001       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ESB1 Replaceme CBL-0015         415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0005       BUS-0001       FDR2-MBSB        415.   1926.3/ -33.     60.2/ -48.     60.2/ -48.

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0001       BUS-0050       B4-P1            415.    120.4/ 132.     60.2/ -48.     60.2/ -48.

 -----------------------------------------------------------------------------------------------
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  BUS-0002       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2043.1 /  -34. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:  205.783 +j  14.899 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     0.072

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.846 +j   5.036 (PU)

                                               Z2:   1.846 +j   5.036 (PU)

                                               Z0: 202.091 +j   4.827 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     2043.1      2043.1      2043.1      2043.1      2043.1

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.6861 /  178.4     1.7590 /  117.4

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2043.1 / -34.1        0.0 /   0.0         0.0 /   0.0

  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0002          415.0  0.0000 /   0.  1.6861 / 178.  1.7590 / 117.

    BUS-0003          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    ESB1 Replaceme    415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0005          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0008          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0009          415.0  0.0027 /  13.  1.6860 / 178.  1.7589 / 117.

    BUS 2           11000.0  1.0070 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0013        11000.0  1.0072 /   0.  1.0100 /-120.  1.0120 / 120.

    BUS-0014        11000.0  1.0070 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0015        11000.0  1.0070 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0016        11000.0  1.0070 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0017          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0018          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0019          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0020          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0022          415.0  1.0095 / -30.  1.0077 /-150.  1.0121 /  90.

    BUS-0028          415.0  0.0000 /   0.  1.6861 / 178.  1.7590 / 117.

    BUS-0029          415.0  0.0000 /   0.  1.6861 / 178.  1.7590 / 117.

    BUS-0030          415.0  0.0000 /   0.  1.6861 / 178.  1.7590 / 117.

    BUS-0031          415.0  0.0000 /   0.  1.6861 / 178.  1.7590 / 117.
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  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.0000 /   0.  1.6861 / 178.  1.7590 / 117.

    BUS-0036          415.0  0.0009 /  -7.  1.6865 / 178.  1.7592 / 117.

    BUS-0038          415.0  1.0097 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0040          415.0  1.0097 / -30.  1.0078 /-150.  1.0120 /  90.

    ASB3_BUS-1        415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    ASB3_BUS-2        415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0052          415.0  0.0001 /  -7.  1.6861 / 178.  1.7590 / 117.

    BUS-0053          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0054          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0063          415.0  1.0095 / -30.  1.0077 /-150.  1.0121 /  90.

    BUS-0065          415.0  1.0097 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0066          415.0  1.0097 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0068          415.0  0.0009 /  -7.  1.6865 / 178.  1.7592 / 117.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0002       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0009       BUS-0002       FDR5-MBSB        415.   1926.3/ -33.     60.2/ -48.     60.2/ -48.

 BUS-0002       BUS-0028       ESB1-P1          415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0029       BLOWER1-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0030       GRIT CH-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0031       GRIT DRG-P1      415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0033       SETTLE TNK-P1    415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0052       B2-P1            415.    120.4/ 132.     60.2/ -48.     60.2/ -48.

 -----------------------------------------------------------------------------------------------
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  BUS-0003       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2048.3 /  -34. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:  205.309 +j  14.172 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     0.069

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.609 +j   4.673 (PU)

                                               Z2:   1.609 +j   4.673 (PU)

                                               Z0: 202.091 +j   4.827 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     2048.3      2048.3      2048.3      2048.3      2048.3

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.6919 /  178.5     1.7598 /  117.6

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2048.3 / -33.9        0.0 /   0.0         0.0 /   0.0

  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0002          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0003          415.0  0.0000 /   0.  1.6919 / 179.  1.7598 / 118.

    ESB1 Replaceme    415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0005          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0008          415.0  0.0026 /  14.  1.6917 / 179.  1.7597 / 118.

    BUS-0009          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS 2           11000.0  1.0073 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0013        11000.0  1.0074 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0014        11000.0  1.0073 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0015        11000.0  1.0073 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0016        11000.0  1.0073 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0017          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0018          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0019          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0020          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0022          415.0  1.0097 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0028          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0029          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0030          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0031          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.
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  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0036          415.0  1.0097 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0038          415.0  0.0009 /  -6.  1.6923 / 179.  1.7600 / 118.

    BUS-0040          415.0  0.0009 /  -6.  1.6923 / 179.  1.7600 / 118.

    ASB3_BUS-1        415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    ASB3_BUS-2        415.0  0.0000 /   0.  1.6919 / 179.  1.7598 / 118.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0052          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0053          415.0  0.0001 /  -6.  1.6919 / 179.  1.7598 / 118.

    BUS-0054          415.0  0.0001 /  -6.  1.6919 / 179.  1.7598 / 118.

    BUS-0063          415.0  1.0097 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0065          415.0  0.0009 /  -6.  1.6923 / 179.  1.7600 / 118.

    BUS-0066          415.0  0.0009 /  -6.  1.6923 / 179.  1.7600 / 118.

    BUS-0068          415.0  1.0097 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0003       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0008       BUS-0003       CABLE14          415.   1831.8/ -32.    111.2/ -47.    111.2/ -47.

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0003       BUS-0053       B3-P1            415.    111.2/ 133.     55.6/ -47.     55.6/ -47.

 BUS-0003       BUS-0054       B1-P1            415.    111.2/ 133.     55.6/ -47.     55.6/ -47.

 -----------------------------------------------------------------------------------------------
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  ESB1 Replaceme VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2041.1 /  -34. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:  205.972 +j  15.029 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     0.073

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.909 +j   5.080 (PU)

                                               Z2:   1.909 +j   5.080 (PU)

                                               Z0: 202.154 +j   4.870 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     2041.1      2041.1      2041.1      2041.1      2041.1

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.6850 /  178.4     1.7584 /  117.4

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2041.1 / -34.2        0.0 /   0.0         0.0 /   0.0

  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.0011 /   0.  1.6850 / 178.  1.7584 / 117.

    BUS-0002          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0003          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    ESB1 Replaceme    415.0  0.0000 /   0.  1.6850 / 178.  1.7584 / 117.

    BUS-0005          415.0  0.0038 /  10.  1.6849 / 178.  1.7584 / 117.

    BUS-0008          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0009          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS 2           11000.0  1.0070 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0013        11000.0  1.0072 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0014        11000.0  1.0070 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0015        11000.0  1.0070 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0016        11000.0  1.0070 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0017          415.0  0.0000 /   0.  1.6850 / 178.  1.7584 / 117.

    BUS-0018          415.0  0.0000 /   0.  1.6850 / 178.  1.7584 / 117.

    BUS-0019          415.0  0.0000 /   0.  1.6850 / 178.  1.7584 / 117.

    BUS-0020          415.0  0.0000 /   0.  1.6850 / 178.  1.7584 / 117.

    BUS-0022          415.0  0.0020 /  -3.  1.6854 / 178.  1.7587 / 117.

    BUS-0028          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0029          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0030          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0031          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.
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  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0036          415.0  1.0095 / -30.  1.0077 /-150.  1.0121 /  90.

    BUS-0038          415.0  1.0097 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0040          415.0  1.0097 / -30.  1.0078 /-150.  1.0120 /  90.

    ASB3_BUS-1        415.0  0.0011 /   0.  1.6850 / 178.  1.7584 / 117.

    ASB3_BUS-2        415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.0012 /   0.  1.6850 / 178.  1.7584 / 117.

    BUS-0052          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0053          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0054          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0063          415.0  0.0020 /  -3.  1.6854 / 178.  1.7587 / 117.

    BUS-0065          415.0  1.0097 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0066          415.0  1.0097 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0068          415.0  1.0095 / -30.  1.0077 /-150.  1.0121 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ESB1 Replaceme ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ESB1 Replaceme CBL-0015         415.   2041.1/ -34.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0017       BE1-P1           415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0018       PLC DB-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0019       ESB 2-P1         415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0020       BV-P1            415.      0.0/   0.      0.0/   0.      0.0/   0.

 ***********************************************************************************************
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: LL 

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================

  ASB2 Ess       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2008.5 / -176. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    8.800 +j 120.850 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    13.733

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     3023.3      2308.3      2133.7      2029.1      2009.9

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /    0.0     0.5050 / -180.0     0.5050 / -180.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0     2008.5 /-175.8      2008.5 /   4.2

  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0002          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0003          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ESB1 Replaceme    415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0005          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0008          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0009          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS 2           11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0013        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0014        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0015        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0016        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0017          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0018          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0019          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0020          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0022          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0028          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0029          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0030          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.
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  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0031          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0033          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0036          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0038          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0040          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-1        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-2        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB2 Ess          415.0  1.0100 /   0.  0.5050 /-180.  0.5050 /-180.

    BUS-0050          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0052          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0053          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0054          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0063          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0065          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0066          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0068          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0069          415.0  1.0100 /   0.  0.5104 /-179.  0.4997 / 179.

    ASB2 Ess       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0069       ASB2 Ess       CBL-0045         415.      0.0/   0.   2008.5/-176.   2008.5/   4.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-1     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  17791.2 /  179. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    6.537 +j  12.017 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     1.838

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    18365.2     17791.3     17791.2     17791.2     17791.2

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /  -30.0     0.5050 /  150.0     0.5050 /  150.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    17791.2 / 178.5     17791.2 /  -1.5

  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.6364 / 168.  0.4496 / 124.

    BUS-0002          415.0  1.0100 / -30.  0.9741 /-153.  0.9417 /  90.

    BUS-0003          415.0  1.0100 / -30.  0.9777 /-153.  0.9465 /  90.

    ESB1 Replaceme    415.0  1.0100 / -30.  0.6364 / 168.  0.4496 / 124.

    BUS-0005          415.0  1.0100 / -30.  0.6485 / 170.  0.4551 / 121.

    BUS-0008          415.0  1.0100 / -30.  0.9773 /-153.  0.9462 /  90.

    BUS-0009          415.0  1.0100 / -30.  0.9739 /-153.  0.9415 /  90.

    BUS 2           11000.0  1.0075 /  -2.  0.9334 /-122.  0.9751 / 121.

    BUS-0013        11000.0  1.0083 /  -2.  0.9354 /-122.  0.9752 / 121.

    BUS-0014        11000.0  1.0068 /  -2.  0.9325 /-122.  0.9753 / 121.

    BUS-0015        11000.0  1.0075 /  -2.  0.9334 /-122.  0.9751 / 121.

    BUS-0016        11000.0  1.0075 /  -2.  0.9334 /-122.  0.9751 / 121.

    BUS-0017          415.0  1.0100 / -30.  0.6364 / 168.  0.4496 / 124.

    BUS-0018          415.0  1.0100 / -30.  0.6364 / 168.  0.4496 / 124.

    BUS-0019          415.0  1.0100 / -30.  0.6364 / 168.  0.4496 / 124.

    BUS-0020          415.0  1.0100 / -30.  0.6364 / 168.  0.4496 / 124.

    BUS-0022          415.0  1.0100 / -30.  0.6460 / 169.  0.4480 / 123.

    BUS-0028          415.0  1.0100 / -30.  0.9741 /-153.  0.9417 /  90.

    BUS-0029          415.0  1.0100 / -30.  0.9741 /-153.  0.9417 /  90.

    BUS-0030          415.0  1.0100 / -30.  0.9741 /-153.  0.9417 /  90.

    BUS-0031          415.0  1.0100 / -30.  0.9741 /-153.  0.9417 /  90.
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  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.9741 /-153.  0.9417 /  90.

    BUS-0036          415.0  1.0100 / -30.  0.9753 /-153.  0.9425 /  90.

    BUS-0038          415.0  1.0100 / -30.  0.9788 /-153.  0.9473 /  90.

    BUS-0040          415.0  1.0100 / -30.  0.9788 /-153.  0.9473 /  90.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.9777 /-153.  0.9465 /  90.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.6373 / 168.  0.4495 / 124.

    BUS-0052          415.0  1.0100 / -30.  0.9742 /-153.  0.9417 /  90.

    BUS-0053          415.0  1.0100 / -30.  0.9778 /-153.  0.9466 /  90.

    BUS-0054          415.0  1.0100 / -30.  0.9778 /-153.  0.9466 /  90.

    BUS-0063          415.0  1.0100 / -30.  0.6460 / 169.  0.4480 / 123.

    BUS-0065          415.0  1.0100 / -30.  0.9788 /-153.  0.9473 /  90.

    BUS-0066          415.0  1.0100 / -30.  0.9788 /-153.  0.9473 /  90.

    BUS-0068          415.0  1.0100 / -30.  0.9753 /-153.  0.9425 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-1     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.      0.0/   0.  17791.2/ 179.  17791.2/  -1.

 -----------------------------------------------------------------------------------------------

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 510 of 986



 05 Dec 2014     15:23:58                                             PAGE   40

                                                                                 

                                                                                 

                                                                                 

  

  ASB3_BUS-2     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  18991.7 /  178. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    6.063 +j  11.289 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     1.862

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    19631.1     18991.8     18991.7     18991.7     18991.7

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /  -30.0     0.5050 /  150.0     0.5050 /  150.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    18991.7 / 178.2     18991.7 /  -1.8

  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.9753 /-153.  0.9422 /  90.

    BUS-0002          415.0  1.0100 / -30.  0.9753 /-153.  0.9422 /  90.

    BUS-0003          415.0  1.0100 / -30.  0.6479 / 169.  0.4483 / 122.

    ESB1 Replaceme    415.0  1.0100 / -30.  0.9753 /-153.  0.9422 /  90.

    BUS-0005          415.0  1.0100 / -30.  0.9751 /-153.  0.9421 /  90.

    BUS-0008          415.0  1.0100 / -30.  0.6598 / 170.  0.4546 / 120.

    BUS-0009          415.0  1.0100 / -30.  0.9751 /-153.  0.9421 /  90.

    BUS 2           11000.0  1.0081 /  -2.  0.9346 /-122.  0.9750 / 121.

    BUS-0013        11000.0  1.0089 /  -2.  0.9367 /-122.  0.9752 / 121.

    BUS-0014        11000.0  1.0081 /  -2.  0.9347 /-122.  0.9750 / 121.

    BUS-0015        11000.0  1.0081 /  -2.  0.9347 /-122.  0.9750 / 121.

    BUS-0016        11000.0  1.0075 /  -2.  0.9338 /-122.  0.9753 / 121.

    BUS-0017          415.0  1.0100 / -30.  0.9753 /-153.  0.9422 /  90.

    BUS-0018          415.0  1.0100 / -30.  0.9753 /-153.  0.9422 /  90.

    BUS-0019          415.0  1.0100 / -30.  0.9753 /-153.  0.9422 /  90.

    BUS-0020          415.0  1.0100 / -30.  0.9753 /-153.  0.9422 /  90.

    BUS-0022          415.0  1.0100 / -30.  0.9765 /-153.  0.9431 /  90.

    BUS-0028          415.0  1.0100 / -30.  0.9753 /-153.  0.9422 /  90.

    BUS-0029          415.0  1.0100 / -30.  0.9753 /-153.  0.9422 /  90.

    BUS-0030          415.0  1.0100 / -30.  0.9753 /-153.  0.9422 /  90.

    BUS-0031          415.0  1.0100 / -30.  0.9753 /-153.  0.9422 /  90.
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  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.9753 /-153.  0.9422 /  90.

    BUS-0036          415.0  1.0100 / -30.  0.9765 /-153.  0.9431 /  90.

    BUS-0038          415.0  1.0100 / -30.  0.6573 / 169.  0.4473 / 121.

    BUS-0040          415.0  1.0100 / -30.  0.6573 / 169.  0.4473 / 121.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.9753 /-153.  0.9422 /  90.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.9754 /-153.  0.9423 /  90.

    BUS-0052          415.0  1.0100 / -30.  0.9754 /-153.  0.9423 /  90.

    BUS-0053          415.0  1.0100 / -30.  0.6487 / 169.  0.4482 / 122.

    BUS-0054          415.0  1.0100 / -30.  0.6487 / 169.  0.4482 / 122.

    BUS-0063          415.0  1.0100 / -30.  0.9765 /-153.  0.9431 /  90.

    BUS-0065          415.0  1.0100 / -30.  0.6573 / 169.  0.4473 / 121.

    BUS-0066          415.0  1.0100 / -30.  0.6573 / 169.  0.4473 / 121.

    BUS-0068          415.0  1.0100 / -30.  0.9765 /-153.  0.9431 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-2     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.      0.0/   0.  18991.7/ 178.  18991.7/  -2.

 -----------------------------------------------------------------------------------------------
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  BUS 2          VOLTAGE BASE LL:               11000.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   7309.0 / -175. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    0.099 +j   1.252 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    12.686

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    10887.3      8255.8      7674.3      7360.5      7311.7

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /    0.0     0.5050 /  180.0     0.5050 /  180.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0     7309.0 /-175.5      7309.0 /   4.5

  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.8646 /  -3.  0.8865 /-177.  0.0809 /  74.

    BUS-0002          415.0  0.8646 /  -3.  0.8865 /-177.  0.0809 /  74.

    BUS-0003          415.0  0.8589 /  -5.  0.8965 /-175.  0.1502 /  75.

    ESB1 Replaceme    415.0  0.8646 /  -3.  0.8865 /-177.  0.0809 /  74.

    BUS-0005          415.0  0.8654 /  -2.  0.8856 /-178.  0.0781 /  75.

    BUS-0008          415.0  0.8603 /  -5.  0.8948 /-175.  0.1450 /  76.

    BUS-0009          415.0  0.8654 /  -2.  0.8856 /-178.  0.0781 /  75.

    BUS 2           11000.0  1.0100 /   0.  0.5050 /-180.  0.5050 / 180.

    BUS-0013        11000.0  1.0100 /   0.  0.5209 /-178.  0.4896 / 178.

    BUS-0014        11000.0  1.0100 /   0.  0.5051 /-180.  0.5049 / 180.

    BUS-0015        11000.0  1.0100 /   0.  0.5051 /-180.  0.5049 / 180.

    BUS-0016        11000.0  1.0100 /   0.  0.5052 /-180.  0.5048 / 180.

    BUS-0017          415.0  0.8646 /  -3.  0.8865 /-177.  0.0809 /  74.

    BUS-0018          415.0  0.8646 /  -3.  0.8865 /-177.  0.0809 /  74.

    BUS-0019          415.0  0.8646 /  -3.  0.8865 /-177.  0.0809 /  74.

    BUS-0020          415.0  0.8646 /  -3.  0.8865 /-177.  0.0809 /  74.

    BUS-0022          415.0  0.8595 /  -3.  0.8922 /-177.  0.0960 /  70.

    BUS-0028          415.0  0.8646 /  -3.  0.8865 /-177.  0.0809 /  74.

    BUS-0029          415.0  0.8646 /  -3.  0.8865 /-177.  0.0809 /  74.

    BUS-0030          415.0  0.8646 /  -3.  0.8865 /-177.  0.0809 /  74.

    BUS-0031          415.0  0.8646 /  -3.  0.8865 /-177.  0.0809 /  74.
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  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.8646 /  -3.  0.8865 /-177.  0.0809 /  74.

    BUS-0036          415.0  0.8595 /  -3.  0.8922 /-177.  0.0960 /  70.

    BUS-0038          415.0  0.8545 /  -5.  0.9019 /-175.  0.1641 /  73.

    BUS-0040          415.0  0.8545 /  -5.  0.9019 /-175.  0.1641 /  73.

    ASB3_BUS-1        415.0  0.8646 /  -3.  0.8865 /-177.  0.0809 /  74.

    ASB3_BUS-2        415.0  0.8589 /  -5.  0.8965 /-175.  0.1502 /  75.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.8641 /  -3.  0.8870 /-177.  0.0822 /  74.

    BUS-0052          415.0  0.8641 /  -3.  0.8870 /-177.  0.0822 /  74.

    BUS-0053          415.0  0.8585 /  -5.  0.8970 /-175.  0.1514 /  75.

    BUS-0054          415.0  0.8585 /  -5.  0.8970 /-175.  0.1514 /  75.

    BUS-0063          415.0  0.8595 /  -3.  0.8922 /-177.  0.0960 /  70.

    BUS-0065          415.0  0.8545 /  -5.  0.9019 /-175.  0.1641 /  73.

    BUS-0066          415.0  0.8545 /  -5.  0.9019 /-175.  0.1641 /  73.

    BUS-0068          415.0  0.8595 /  -3.  0.8922 /-177.  0.0960 /  70.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS 2          ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0013       BUS 2          FDR8           11000.      0.0/   0.   7040.2/-176.   7040.2/   4.

 BUS 2          BUS-0014       HV-CBL-FDR2    11000.      0.0/   0.     69.9/   8.     69.9/-172.

 BUS 2          BUS-0015       CABLE2         11000.      0.0/   0.     69.9/   8.     69.9/-172.

 BUS 2          BUS-0016       CABLE15        11000.      0.0/   0.    129.7/   9.    129.7/-171.

 -----------------------------------------------------------------------------------------------
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  BUS-0001       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  22686.2 /  170. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    3.692 +j  10.073 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.729

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    24851.2     22688.5     22686.3     22686.2     22686.2

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /  -30.0     0.5050 /  150.0     0.5050 /  150.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    22686.2 / 170.1     22686.2 /  -9.9

  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0002          415.0  1.0100 / -30.  0.9542 /-154.  0.9247 /  91.

    BUS-0003          415.0  1.0100 / -30.  0.9593 /-154.  0.9305 /  91.

    ESB1 Replaceme    415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0005          415.0  1.0100 / -30.  0.5165 / 153.  0.4950 / 147.

    BUS-0008          415.0  1.0100 / -30.  0.9588 /-154.  0.9301 /  91.

    BUS-0009          415.0  1.0100 / -30.  0.9539 /-154.  0.9245 /  91.

    BUS 2           11000.0  0.9991 /  -3.  0.9061 /-122.  0.9708 / 122.

    BUS-0013        11000.0  1.0002 /  -3.  0.9086 /-122.  0.9708 / 122.

    BUS-0014        11000.0  0.9983 /  -3.  0.9052 /-122.  0.9713 / 122.

    BUS-0015        11000.0  0.9991 /  -3.  0.9061 /-122.  0.9708 / 122.

    BUS-0016        11000.0  0.9991 /  -3.  0.9061 /-122.  0.9708 / 122.

    BUS-0017          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0018          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0019          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0020          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0022          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    BUS-0028          415.0  1.0100 / -30.  0.9542 /-154.  0.9247 /  91.

    BUS-0029          415.0  1.0100 / -30.  0.9542 /-154.  0.9247 /  91.

    BUS-0030          415.0  1.0100 / -30.  0.9542 /-154.  0.9247 /  91.

    BUS-0031          415.0  1.0100 / -30.  0.9542 /-154.  0.9247 /  91.
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  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.9542 /-154.  0.9247 /  91.

    BUS-0036          415.0  1.0100 / -30.  0.9557 /-154.  0.9256 /  91.

    BUS-0038          415.0  1.0100 / -30.  0.9607 /-154.  0.9313 /  91.

    BUS-0040          415.0  1.0100 / -30.  0.9607 /-154.  0.9313 /  91.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.9593 /-154.  0.9305 /  91.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.5060 / 150.  0.5040 / 150.

    BUS-0052          415.0  1.0100 / -30.  0.9543 /-154.  0.9248 /  91.

    BUS-0053          415.0  1.0100 / -30.  0.9594 /-154.  0.9305 /  91.

    BUS-0054          415.0  1.0100 / -30.  0.9594 /-154.  0.9305 /  91.

    BUS-0063          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    BUS-0065          415.0  1.0100 / -30.  0.9607 /-154.  0.9313 /  91.

    BUS-0066          415.0  1.0100 / -30.  0.9607 /-154.  0.9313 /  91.

    BUS-0068          415.0  1.0100 / -30.  0.9557 /-154.  0.9256 /  91.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0001       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ESB1 Replaceme CBL-0015         415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0005       BUS-0001       FDR2-MBSB        415.      0.0/   0.  20743.0/ 171.  20743.0/  -9.

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0001       BUS-0050       B4-P1            415.      0.0/   0.   2006.0/ -24.   2006.0/ 156.

 -----------------------------------------------------------------------------------------------
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  BUS-0002       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  22686.2 /  170. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    3.692 +j  10.073 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.729

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    24851.2     22688.5     22686.3     22686.2     22686.2

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /  -30.0     0.5050 /  150.0     0.5050 /  150.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    22686.2 / 170.1     22686.2 /  -9.9

  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.9542 /-154.  0.9247 /  91.

    BUS-0002          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0003          415.0  1.0100 / -30.  0.9593 /-154.  0.9305 /  91.

    ESB1 Replaceme    415.0  1.0100 / -30.  0.9542 /-154.  0.9247 /  91.

    BUS-0005          415.0  1.0100 / -30.  0.9539 /-154.  0.9245 /  91.

    BUS-0008          415.0  1.0100 / -30.  0.9588 /-154.  0.9301 /  91.

    BUS-0009          415.0  1.0100 / -30.  0.5165 / 153.  0.4950 / 147.

    BUS 2           11000.0  0.9991 /  -3.  0.9061 /-122.  0.9708 / 122.

    BUS-0013        11000.0  1.0002 /  -3.  0.9086 /-122.  0.9708 / 122.

    BUS-0014        11000.0  0.9991 /  -3.  0.9061 /-122.  0.9708 / 122.

    BUS-0015        11000.0  0.9983 /  -3.  0.9052 /-122.  0.9713 / 122.

    BUS-0016        11000.0  0.9991 /  -3.  0.9061 /-122.  0.9708 / 122.

    BUS-0017          415.0  1.0100 / -30.  0.9542 /-154.  0.9247 /  91.

    BUS-0018          415.0  1.0100 / -30.  0.9542 /-154.  0.9247 /  91.

    BUS-0019          415.0  1.0100 / -30.  0.9542 /-154.  0.9247 /  91.

    BUS-0020          415.0  1.0100 / -30.  0.9542 /-154.  0.9247 /  91.

    BUS-0022          415.0  1.0100 / -30.  0.9557 /-154.  0.9256 /  91.

    BUS-0028          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0029          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0030          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0031          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.
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  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0036          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    BUS-0038          415.0  1.0100 / -30.  0.9607 /-154.  0.9313 /  91.

    BUS-0040          415.0  1.0100 / -30.  0.9607 /-154.  0.9313 /  91.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.9542 /-154.  0.9247 /  91.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.9593 /-154.  0.9305 /  91.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.9543 /-154.  0.9248 /  91.

    BUS-0052          415.0  1.0100 / -30.  0.5060 / 150.  0.5040 / 150.

    BUS-0053          415.0  1.0100 / -30.  0.9594 /-154.  0.9305 /  91.

    BUS-0054          415.0  1.0100 / -30.  0.9594 /-154.  0.9305 /  91.

    BUS-0063          415.0  1.0100 / -30.  0.9557 /-154.  0.9256 /  91.

    BUS-0065          415.0  1.0100 / -30.  0.9607 /-154.  0.9313 /  91.

    BUS-0066          415.0  1.0100 / -30.  0.9607 /-154.  0.9313 /  91.

    BUS-0068          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0002       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0009       BUS-0002       FDR5-MBSB        415.      0.0/   0.  20743.0/ 171.  20743.0/  -9.

 BUS-0002       BUS-0028       ESB1-P1          415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0029       BLOWER1-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0030       GRIT CH-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0031       GRIT DRG-P1      415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0033       SETTLE TNK-P1    415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0052       B2-P1            415.      0.0/   0.   2006.0/ -24.   2006.0/ 156.

 -----------------------------------------------------------------------------------------------
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  BUS-0003       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  24622.7 /  169. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    3.218 +j   9.345 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.904

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    27305.4     24626.9     24622.7     24622.7     24622.7

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /  -30.0     0.5050 /  150.0     0.5050 /  150.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    24622.7 / 169.0     24622.7 / -11.0

  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.9538 /-154.  0.9240 /  91.

    BUS-0002          415.0  1.0100 / -30.  0.9538 /-154.  0.9240 /  91.

    BUS-0003          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    ESB1 Replaceme    415.0  1.0100 / -30.  0.9538 /-154.  0.9240 /  91.

    BUS-0005          415.0  1.0100 / -30.  0.9535 /-154.  0.9239 /  91.

    BUS-0008          415.0  1.0100 / -30.  0.5165 / 153.  0.4950 / 147.

    BUS-0009          415.0  1.0100 / -30.  0.9535 /-154.  0.9239 /  91.

    BUS 2           11000.0  0.9991 /  -3.  0.9054 /-122.  0.9705 / 122.

    BUS-0013        11000.0  1.0002 /  -3.  0.9078 /-122.  0.9705 / 122.

    BUS-0014        11000.0  0.9991 /  -3.  0.9054 /-122.  0.9705 / 122.

    BUS-0015        11000.0  0.9991 /  -3.  0.9054 /-122.  0.9705 / 122.

    BUS-0016        11000.0  0.9982 /  -3.  0.9045 /-122.  0.9710 / 122.

    BUS-0017          415.0  1.0100 / -30.  0.9538 /-154.  0.9240 /  91.

    BUS-0018          415.0  1.0100 / -30.  0.9538 /-154.  0.9240 /  91.

    BUS-0019          415.0  1.0100 / -30.  0.9538 /-154.  0.9240 /  91.

    BUS-0020          415.0  1.0100 / -30.  0.9538 /-154.  0.9240 /  91.

    BUS-0022          415.0  1.0100 / -30.  0.9553 /-154.  0.9249 /  91.

    BUS-0028          415.0  1.0100 / -30.  0.9538 /-154.  0.9240 /  91.

    BUS-0029          415.0  1.0100 / -30.  0.9538 /-154.  0.9240 /  91.

    BUS-0030          415.0  1.0100 / -30.  0.9538 /-154.  0.9240 /  91.

    BUS-0031          415.0  1.0100 / -30.  0.9538 /-154.  0.9240 /  91.
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  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.9538 /-154.  0.9240 /  91.

    BUS-0036          415.0  1.0100 / -30.  0.9553 /-154.  0.9249 /  91.

    BUS-0038          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    BUS-0040          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.9538 /-154.  0.9240 /  91.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.9540 /-154.  0.9241 /  91.

    BUS-0052          415.0  1.0100 / -30.  0.9540 /-154.  0.9241 /  91.

    BUS-0053          415.0  1.0100 / -30.  0.5060 / 150.  0.5040 / 150.

    BUS-0054          415.0  1.0100 / -30.  0.5060 / 150.  0.5040 / 150.

    BUS-0063          415.0  1.0100 / -30.  0.9553 /-154.  0.9249 /  91.

    BUS-0065          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    BUS-0066          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    BUS-0068          415.0  1.0100 / -30.  0.9553 /-154.  0.9249 /  91.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0003       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0008       BUS-0003       CABLE14          415.      0.0/   0.  20725.8/ 171.  20725.8/  -9.

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0003       BUS-0053       B3-P1            415.      0.0/   0.   2006.0/ -24.   2006.0/ 156.

 BUS-0003       BUS-0054       B1-P1            415.      0.0/   0.   2006.0/ -24.   2006.0/ 156.

 -----------------------------------------------------------------------------------------------
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  ESB1 Replaceme VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  22425.0 /  171. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    3.818 +j  10.159 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.661

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    24448.1     22426.7     22425.0     22425.0     22425.0

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /  -30.0     0.5050 /  150.0     0.5050 /  150.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    22425.0 / 170.6     22425.0 /  -9.4

  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.5122 / 151.  0.4980 / 149.

    BUS-0002          415.0  1.0100 / -30.  0.9554 /-154.  0.9255 /  91.

    BUS-0003          415.0  1.0100 / -30.  0.9604 /-154.  0.9312 /  91.

    ESB1 Replaceme    415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0005          415.0  1.0100 / -30.  0.5238 / 154.  0.4889 / 146.

    BUS-0008          415.0  1.0100 / -30.  0.9599 /-154.  0.9309 /  91.

    BUS-0009          415.0  1.0100 / -30.  0.9551 /-154.  0.9253 /  91.

    BUS 2           11000.0  0.9997 /  -3.  0.9076 /-122.  0.9709 / 122.

    BUS-0013        11000.0  1.0008 /  -3.  0.9100 /-122.  0.9709 / 122.

    BUS-0014        11000.0  0.9988 /  -3.  0.9067 /-122.  0.9714 / 122.

    BUS-0015        11000.0  0.9997 /  -3.  0.9076 /-122.  0.9709 / 122.

    BUS-0016        11000.0  0.9997 /  -3.  0.9076 /-122.  0.9709 / 122.

    BUS-0017          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0018          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0019          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0020          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0022          415.0  1.0100 / -30.  0.5228 / 152.  0.4881 / 147.

    BUS-0028          415.0  1.0100 / -30.  0.9554 /-154.  0.9255 /  91.

    BUS-0029          415.0  1.0100 / -30.  0.9554 /-154.  0.9255 /  91.

    BUS-0030          415.0  1.0100 / -30.  0.9554 /-154.  0.9255 /  91.

    BUS-0031          415.0  1.0100 / -30.  0.9554 /-154.  0.9255 /  91.
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  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.9554 /-154.  0.9255 /  91.

    BUS-0036          415.0  1.0100 / -30.  0.9569 /-154.  0.9264 /  91.

    BUS-0038          415.0  1.0100 / -30.  0.9618 /-154.  0.9321 /  91.

    BUS-0040          415.0  1.0100 / -30.  0.9618 /-154.  0.9321 /  91.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.5122 / 151.  0.4980 / 149.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.9604 /-154.  0.9312 /  91.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.5131 / 151.  0.4971 / 149.

    BUS-0052          415.0  1.0100 / -30.  0.9555 /-154.  0.9256 /  91.

    BUS-0053          415.0  1.0100 / -30.  0.9605 /-154.  0.9313 /  91.

    BUS-0054          415.0  1.0100 / -30.  0.9605 /-154.  0.9313 /  91.

    BUS-0063          415.0  1.0100 / -30.  0.5228 / 152.  0.4881 / 147.

    BUS-0065          415.0  1.0100 / -30.  0.9618 /-154.  0.9321 /  91.

    BUS-0066          415.0  1.0100 / -30.  0.9618 /-154.  0.9321 /  91.

    BUS-0068          415.0  1.0100 / -30.  0.9569 /-154.  0.9264 /  91.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ESB1 Replaceme ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ESB1 Replaceme CBL-0015         415.      0.0/   0.  22425.0/ 171.  22425.0/  -9.

 ESB1 Replaceme BUS-0017       BE1-P1           415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0018       PLC DB-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0019       ESB 2-P1         415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0020       BV-P1            415.      0.0/   0.      0.0/   0.      0.0/   0.

 ***********************************************************************************************
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: LLG

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================

  ASB2 Ess       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2319.2 /   34. ( AMPS/DEG )

                 GRD RETURN CURRENT:           2319.2 RMS AMPS /   94.2 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    6.600 +j  90.638 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    13.733

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   4.400 +j  60.425 (PU)

                                               Z2:   4.400 +j  60.425 (PU)

                                               Z0:   4.400 +j  60.425 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     3491.0      2665.4      2463.7      2343.0      2320.8

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0     2319.2 / 154.2      2319.2 /  34.2

  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0002          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0003          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ESB1 Replaceme    415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0005          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0008          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0009          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS 2           11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0013        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0014        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0015        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0016        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0017          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0018          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0019          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0020          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0022          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0028          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0029          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0030          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.
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  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0031          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0033          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0036          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0038          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0040          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-1        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-2        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB2 Ess          415.0  1.0100 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0050          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0052          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0053          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0054          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0063          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0065          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0066          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0068          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0069          415.0  1.0100 /   0.  0.0097 /-159.  0.0097 /  81.

    ASB2 Ess       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0069       ASB2 Ess       CBL-0045         415.      0.0/   0.   2319.2/ 154.   2319.2/  34.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-1     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  18233.1 /  178. ( AMPS/DEG )

                 GRD RETURN CURRENT:           1026.4 RMS AMPS /  147.5 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    6.648 +j  11.820 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     1.778

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   3.268 +j   6.008 (PU)

                                               Z2:   3.268 +j   6.008 (PU)

                                               Z0: 203.514 +j   5.799 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    18757.7     18233.1     18233.1     18233.1     18233.1

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.5022 /  -30.8     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    18233.1 / 177.7     17353.3 /  -0.6

  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.5022 / -31.  0.2258 /-148.  0.2149 /  34.

    BUS-0002          415.0  1.0099 / -30.  0.9736 /-153.  0.9422 /  90.

    BUS-0003          415.0  1.0099 / -30.  0.9772 /-153.  0.9470 /  90.

    ESB1 Replaceme    415.0  1.5022 / -31.  0.2258 /-148.  0.2149 /  34.

    BUS-0005          415.0  1.5021 / -31.  0.2485 /-147.  0.2365 /  35.

    BUS-0008          415.0  1.0099 / -30.  0.9768 /-153.  0.9467 /  90.

    BUS-0009          415.0  1.0099 / -30.  0.9733 /-153.  0.9420 /  90.

    BUS 2           11000.0  1.0068 /  -2.  0.9334 /-122.  0.9756 / 121.

    BUS-0013        11000.0  1.0076 /  -2.  0.9354 /-122.  0.9757 / 121.

    BUS-0014        11000.0  1.0061 /  -2.  0.9325 /-122.  0.9758 / 121.

    BUS-0015        11000.0  1.0068 /  -2.  0.9334 /-122.  0.9756 / 121.

    BUS-0016        11000.0  1.0068 /  -2.  0.9334 /-122.  0.9755 / 121.

    BUS-0017          415.0  1.5022 / -31.  0.2258 /-148.  0.2149 /  34.

    BUS-0018          415.0  1.5022 / -31.  0.2258 /-148.  0.2149 /  34.

    BUS-0019          415.0  1.5022 / -31.  0.2258 /-148.  0.2149 /  34.

    BUS-0020          415.0  1.5022 / -31.  0.2258 /-148.  0.2149 /  34.

    BUS-0022          415.0  1.5024 / -31.  0.2380 /-148.  0.2268 /  33.

    BUS-0028          415.0  1.0099 / -30.  0.9736 /-153.  0.9422 /  90.

    BUS-0029          415.0  1.0099 / -30.  0.9736 /-153.  0.9422 /  90.

    BUS-0030          415.0  1.0099 / -30.  0.9736 /-153.  0.9422 /  90.

    BUS-0031          415.0  1.0099 / -30.  0.9736 /-153.  0.9422 /  90.
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  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0099 / -30.  0.9736 /-153.  0.9422 /  90.

    BUS-0036          415.0  1.0099 / -30.  0.9747 /-153.  0.9430 /  90.

    BUS-0038          415.0  1.0099 / -30.  0.9782 /-153.  0.9478 /  90.

    BUS-0040          415.0  1.0099 / -30.  0.9782 /-153.  0.9478 /  90.

    ASB3_BUS-1        415.0  1.5022 / -31.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-2        415.0  1.0099 / -30.  0.9772 /-153.  0.9470 /  90.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.5022 / -31.  0.2269 /-148.  0.2160 /  34.

    BUS-0052          415.0  1.0099 / -30.  0.9737 /-153.  0.9423 /  90.

    BUS-0053          415.0  1.0099 / -30.  0.9773 /-153.  0.9471 /  90.

    BUS-0054          415.0  1.0099 / -30.  0.9773 /-153.  0.9471 /  90.

    BUS-0063          415.0  1.5024 / -31.  0.2380 /-148.  0.2268 /  33.

    BUS-0065          415.0  1.0099 / -30.  0.9782 /-153.  0.9478 /  90.

    BUS-0066          415.0  1.0099 / -30.  0.9782 /-153.  0.9478 /  90.

    BUS-0068          415.0  1.0099 / -30.  0.9747 /-153.  0.9430 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-1     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.      0.0/   0.  18233.1/ 178.  17353.3/  -1.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-2     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  19435.3 /  177. ( AMPS/DEG )

                 GRD RETURN CURRENT:           1027.1 RMS AMPS /  147.6 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    6.164 +j  11.118 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     1.804

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   3.032 +j   5.645 (PU)

                                               Z2:   3.032 +j   5.645 (PU)

                                               Z0: 203.514 +j   5.799 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    20023.2     19435.3     19435.3     19435.3     19435.3

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.5031 /  -30.8     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    19435.3 / 177.5     18551.8 /  -1.0

  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0099 / -30.  0.9748 /-153.  0.9427 /  90.

    BUS-0002          415.0  1.0099 / -30.  0.9748 /-153.  0.9427 /  90.

    BUS-0003          415.0  1.5031 / -31.  0.2407 /-148.  0.2297 /  33.

    ESB1 Replaceme    415.0  1.0099 / -30.  0.9748 /-153.  0.9427 /  90.

    BUS-0005          415.0  1.0099 / -30.  0.9746 /-153.  0.9426 /  90.

    BUS-0008          415.0  1.5030 / -31.  0.2629 /-147.  0.2508 /  35.

    BUS-0009          415.0  1.0099 / -30.  0.9746 /-153.  0.9426 /  90.

    BUS 2           11000.0  1.0075 /  -2.  0.9346 /-122.  0.9755 / 121.

    BUS-0013        11000.0  1.0083 /  -2.  0.9367 /-122.  0.9757 / 121.

    BUS-0014        11000.0  1.0075 /  -2.  0.9347 /-122.  0.9755 / 121.

    BUS-0015        11000.0  1.0075 /  -2.  0.9347 /-122.  0.9755 / 121.

    BUS-0016        11000.0  1.0068 /  -2.  0.9338 /-122.  0.9757 / 121.

    BUS-0017          415.0  1.0099 / -30.  0.9748 /-153.  0.9427 /  90.

    BUS-0018          415.0  1.0099 / -30.  0.9748 /-153.  0.9427 /  90.

    BUS-0019          415.0  1.0099 / -30.  0.9748 /-153.  0.9427 /  90.

    BUS-0020          415.0  1.0099 / -30.  0.9748 /-153.  0.9427 /  90.

    BUS-0022          415.0  1.0100 / -30.  0.9759 /-153.  0.9436 /  90.

    BUS-0028          415.0  1.0099 / -30.  0.9748 /-153.  0.9427 /  90.

    BUS-0029          415.0  1.0099 / -30.  0.9748 /-153.  0.9427 /  90.

    BUS-0030          415.0  1.0099 / -30.  0.9748 /-153.  0.9427 /  90.

    BUS-0031          415.0  1.0099 / -30.  0.9748 /-153.  0.9427 /  90.
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  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0099 / -30.  0.9748 /-153.  0.9427 /  90.

    BUS-0036          415.0  1.0100 / -30.  0.9759 /-153.  0.9436 /  90.

    BUS-0038          415.0  1.5033 / -31.  0.2527 /-148.  0.2415 /  33.

    BUS-0040          415.0  1.5033 / -31.  0.2527 /-148.  0.2415 /  33.

    ASB3_BUS-1        415.0  1.0099 / -30.  0.9748 /-153.  0.9427 /  90.

    ASB3_BUS-2        415.0  1.5031 / -31.  0.0000 /   0.  0.0000 /   0.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0099 / -30.  0.9749 /-153.  0.9428 /  90.

    BUS-0052          415.0  1.0099 / -30.  0.9749 /-153.  0.9428 /  90.

    BUS-0053          415.0  1.5031 / -31.  0.2418 /-148.  0.2308 /  33.

    BUS-0054          415.0  1.5031 / -31.  0.2418 /-148.  0.2308 /  33.

    BUS-0063          415.0  1.0100 / -30.  0.9759 /-153.  0.9436 /  90.

    BUS-0065          415.0  1.5033 / -31.  0.2527 /-148.  0.2415 /  33.

    BUS-0066          415.0  1.5033 / -31.  0.2527 /-148.  0.2415 /  33.

    BUS-0068          415.0  1.0100 / -30.  0.9759 /-153.  0.9436 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-2     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.      0.0/   0.  19435.3/ 177.  18551.8/  -1.

 -----------------------------------------------------------------------------------------------
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  BUS 2          VOLTAGE BASE LL:               11000.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   7378.1 / -179. ( AMPS/DEG )

                 GRD RETURN CURRENT:            952.0 RMS AMPS /  101.0 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    0.100 +j   1.207 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    12.055

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   0.049 +j   0.626 (PU)

                                               Z2:   0.049 +j   0.626 (PU)

                                               Z0:   1.569 +j   7.886 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    10912.5      8244.5      7694.7      7418.2      7379.8

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.4584 /   -0.3     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0     7378.1 /-179.2      7270.6 /   8.2

  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.8348 /  -3.  0.8563 /-178.  0.0809 /  74.

    BUS-0002          415.0  0.8348 /  -3.  0.8563 /-178.  0.0809 /  74.

    BUS-0003          415.0  0.8316 /  -5.  0.8684 /-175.  0.1502 /  75.

    ESB1 Replaceme    415.0  0.8348 /  -3.  0.8563 /-178.  0.0809 /  74.

    BUS-0005          415.0  0.8355 /  -3.  0.8553 /-178.  0.0781 /  75.

    BUS-0008          415.0  0.8327 /  -5.  0.8665 /-176.  0.1450 /  76.

    BUS-0009          415.0  0.8355 /  -3.  0.8553 /-178.  0.0781 /  75.

    BUS 2           11000.0  1.4584 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0013        11000.0  1.4578 /   0.  0.0199 /-151.  0.0251 /  56.

    BUS-0014        11000.0  1.4584 /   0.  0.0001 /-164.  0.0001 /  18.

    BUS-0015        11000.0  1.4584 /   0.  0.0001 /-164.  0.0001 /  18.

    BUS-0016        11000.0  1.4584 /   0.  0.0002 /-163.  0.0002 /  19.

    BUS-0017          415.0  0.8348 /  -3.  0.8563 /-178.  0.0809 /  74.

    BUS-0018          415.0  0.8348 /  -3.  0.8563 /-178.  0.0809 /  74.

    BUS-0019          415.0  0.8348 /  -3.  0.8563 /-178.  0.0809 /  74.

    BUS-0020          415.0  0.8348 /  -3.  0.8563 /-178.  0.0809 /  74.

    BUS-0022          415.0  0.8301 /  -3.  0.8624 /-177.  0.0960 /  70.

    BUS-0028          415.0  0.8348 /  -3.  0.8563 /-178.  0.0809 /  74.

    BUS-0029          415.0  0.8348 /  -3.  0.8563 /-178.  0.0809 /  74.

    BUS-0030          415.0  0.8348 /  -3.  0.8563 /-178.  0.0809 /  74.

    BUS-0031          415.0  0.8348 /  -3.  0.8563 /-178.  0.0809 /  74.
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  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.8348 /  -3.  0.8563 /-178.  0.0809 /  74.

    BUS-0036          415.0  0.8301 /  -3.  0.8624 /-177.  0.0960 /  70.

    BUS-0038          415.0  0.8277 /  -6.  0.8742 /-175.  0.1641 /  73.

    BUS-0040          415.0  0.8277 /  -6.  0.8742 /-175.  0.1641 /  73.

    ASB3_BUS-1        415.0  0.8348 /  -3.  0.8563 /-178.  0.0809 /  74.

    ASB3_BUS-2        415.0  0.8316 /  -5.  0.8684 /-175.  0.1502 /  75.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.8343 /  -3.  0.8568 /-178.  0.0822 /  74.

    BUS-0052          415.0  0.8343 /  -3.  0.8568 /-178.  0.0822 /  74.

    BUS-0053          415.0  0.8312 /  -5.  0.8689 /-175.  0.1514 /  75.

    BUS-0054          415.0  0.8312 /  -5.  0.8689 /-175.  0.1514 /  75.

    BUS-0063          415.0  0.8301 /  -3.  0.8624 /-177.  0.0960 /  70.

    BUS-0065          415.0  0.8277 /  -6.  0.8742 /-175.  0.1641 /  73.

    BUS-0066          415.0  0.8277 /  -6.  0.8742 /-175.  0.1641 /  73.

    BUS-0068          415.0  0.8301 /  -3.  0.8624 /-177.  0.0960 /  70.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS 2          ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0013       BUS 2          FDR8           11000.     11.7/ 105.   7109.6/-179.   7001.8/   8.

 BUS 2          BUS-0014       HV-CBL-FDR2    11000.      3.0/ 104.     70.1/   7.     69.7/-171.

 BUS 2          BUS-0015       CABLE2         11000.      3.0/ 104.     70.1/   7.     69.7/-171.

 BUS 2          BUS-0016       CABLE15        11000.      5.6/ 105.    130.0/   8.    129.4/-170.

 -----------------------------------------------------------------------------------------------
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  BUS-0001       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  23167.4 /  170. ( AMPS/DEG )

                 GRD RETURN CURRENT:           1037.5 RMS AMPS /  147.9 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    3.795 +j   9.976 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.629

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.846 +j   5.036 (PU)

                                               Z2:   1.846 +j   5.036 (PU)

                                               Z0: 202.091 +j   4.827 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    25201.3     23169.0     23167.4     23167.4     23167.4

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.5076 /  -30.7     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    23167.4 / 169.6     22206.8 /  -9.4

  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.5076 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0002          415.0  1.0099 / -30.  0.9536 /-154.  0.9252 /  91.

    BUS-0003          415.0  1.0099 / -30.  0.9588 /-154.  0.9310 /  91.

    ESB1 Replaceme    415.0  1.5076 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0005          415.0  1.5075 / -31.  0.0297 /-142.  0.0284 /  39.

    BUS-0008          415.0  1.0099 / -30.  0.9583 /-154.  0.9306 /  91.

    BUS-0009          415.0  1.0099 / -30.  0.9533 /-154.  0.9251 /  91.

    BUS 2           11000.0  0.9984 /  -3.  0.9061 /-122.  0.9713 / 122.

    BUS-0013        11000.0  0.9996 /  -3.  0.9086 /-122.  0.9713 / 122.

    BUS-0014        11000.0  0.9976 /  -3.  0.9052 /-122.  0.9717 / 122.

    BUS-0015        11000.0  0.9984 /  -3.  0.9061 /-122.  0.9713 / 122.

    BUS-0016        11000.0  0.9985 /  -3.  0.9061 /-122.  0.9713 / 122.

    BUS-0017          415.0  1.5076 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0018          415.0  1.5076 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0019          415.0  1.5076 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0020          415.0  1.5076 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0022          415.0  1.5078 / -31.  0.0156 /-163.  0.0154 /  18.

    BUS-0028          415.0  1.0099 / -30.  0.9536 /-154.  0.9252 /  91.

    BUS-0029          415.0  1.0099 / -30.  0.9536 /-154.  0.9252 /  91.

    BUS-0030          415.0  1.0099 / -30.  0.9536 /-154.  0.9252 /  91.

    BUS-0031          415.0  1.0099 / -30.  0.9536 /-154.  0.9252 /  91.
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  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0099 / -30.  0.9536 /-154.  0.9252 /  91.

    BUS-0036          415.0  1.0099 / -30.  0.9551 /-154.  0.9261 /  91.

    BUS-0038          415.0  1.0100 / -30.  0.9602 /-154.  0.9318 /  91.

    BUS-0040          415.0  1.0100 / -30.  0.9602 /-154.  0.9318 /  91.

    ASB3_BUS-1        415.0  1.5076 / -31.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-2        415.0  1.0099 / -30.  0.9588 /-154.  0.9310 /  91.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.5076 / -31.  0.0014 /-163.  0.0014 /  18.

    BUS-0052          415.0  1.0099 / -30.  0.9537 /-154.  0.9253 /  91.

    BUS-0053          415.0  1.0099 / -30.  0.9589 /-154.  0.9311 /  91.

    BUS-0054          415.0  1.0099 / -30.  0.9589 /-154.  0.9311 /  91.

    BUS-0063          415.0  1.5078 / -31.  0.0156 /-163.  0.0154 /  18.

    BUS-0065          415.0  1.0100 / -30.  0.9602 /-154.  0.9318 /  91.

    BUS-0066          415.0  1.0100 / -30.  0.9602 /-154.  0.9318 /  91.

    BUS-0068          415.0  1.0099 / -30.  0.9551 /-154.  0.9261 /  91.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0001       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ESB1 Replaceme CBL-0015         415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0005       BUS-0001       FDR2-MBSB        415.     30.6/ 134.  21207.4/ 171.  20280.4/  -8.

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0001       BUS-0050       B4-P1            415.     30.6/ 134.   2020.1/ -24.   1991.8/ 157.

 -----------------------------------------------------------------------------------------------
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  BUS-0002       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  23167.4 /  170. ( AMPS/DEG )

                 GRD RETURN CURRENT:           1037.5 RMS AMPS /  147.9 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    3.795 +j   9.976 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.629

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.846 +j   5.036 (PU)

                                               Z2:   1.846 +j   5.036 (PU)

                                               Z0: 202.091 +j   4.827 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    25201.3     23169.0     23167.4     23167.4     23167.4

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.5076 /  -30.7     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    23167.4 / 169.6     22206.8 /  -9.4

  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0099 / -30.  0.9536 /-154.  0.9252 /  91.

    BUS-0002          415.0  1.5076 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0003          415.0  1.0099 / -30.  0.9588 /-154.  0.9310 /  91.

    ESB1 Replaceme    415.0  1.0099 / -30.  0.9536 /-154.  0.9252 /  91.

    BUS-0005          415.0  1.0099 / -30.  0.9533 /-154.  0.9251 /  91.

    BUS-0008          415.0  1.0099 / -30.  0.9583 /-154.  0.9306 /  91.

    BUS-0009          415.0  1.5075 / -31.  0.0297 /-142.  0.0284 /  39.

    BUS 2           11000.0  0.9984 /  -3.  0.9061 /-122.  0.9713 / 122.

    BUS-0013        11000.0  0.9996 /  -3.  0.9086 /-122.  0.9713 / 122.

    BUS-0014        11000.0  0.9984 /  -3.  0.9061 /-122.  0.9713 / 122.

    BUS-0015        11000.0  0.9976 /  -3.  0.9052 /-122.  0.9717 / 122.

    BUS-0016        11000.0  0.9985 /  -3.  0.9061 /-122.  0.9713 / 122.

    BUS-0017          415.0  1.0099 / -30.  0.9536 /-154.  0.9252 /  91.

    BUS-0018          415.0  1.0099 / -30.  0.9536 /-154.  0.9252 /  91.

    BUS-0019          415.0  1.0099 / -30.  0.9536 /-154.  0.9252 /  91.

    BUS-0020          415.0  1.0099 / -30.  0.9536 /-154.  0.9252 /  91.

    BUS-0022          415.0  1.0099 / -30.  0.9551 /-154.  0.9261 /  91.

    BUS-0028          415.0  1.5076 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0029          415.0  1.5076 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0030          415.0  1.5076 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0031          415.0  1.5076 / -31.  0.0000 /   0.  0.0000 /   0.
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  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.5076 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0036          415.0  1.5078 / -31.  0.0156 /-163.  0.0154 /  18.

    BUS-0038          415.0  1.0100 / -30.  0.9602 /-154.  0.9318 /  91.

    BUS-0040          415.0  1.0100 / -30.  0.9602 /-154.  0.9318 /  91.

    ASB3_BUS-1        415.0  1.0099 / -30.  0.9536 /-154.  0.9252 /  91.

    ASB3_BUS-2        415.0  1.0099 / -30.  0.9588 /-154.  0.9310 /  91.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0099 / -30.  0.9537 /-154.  0.9253 /  91.

    BUS-0052          415.0  1.5076 / -31.  0.0014 /-163.  0.0014 /  18.

    BUS-0053          415.0  1.0099 / -30.  0.9589 /-154.  0.9311 /  91.

    BUS-0054          415.0  1.0099 / -30.  0.9589 /-154.  0.9311 /  91.

    BUS-0063          415.0  1.0099 / -30.  0.9551 /-154.  0.9261 /  91.

    BUS-0065          415.0  1.0100 / -30.  0.9602 /-154.  0.9318 /  91.

    BUS-0066          415.0  1.0100 / -30.  0.9602 /-154.  0.9318 /  91.

    BUS-0068          415.0  1.5078 / -31.  0.0156 /-163.  0.0154 /  18.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0002       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0009       BUS-0002       FDR5-MBSB        415.     30.6/ 134.  21207.4/ 171.  20280.4/  -8.

 BUS-0002       BUS-0028       ESB1-P1          415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0029       BLOWER1-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0030       GRIT CH-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0031       GRIT DRG-P1      415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0033       SETTLE TNK-P1    415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0052       B2-P1            415.     30.6/ 134.   2020.1/ -24.   1991.8/ 157.

 -----------------------------------------------------------------------------------------------
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  BUS-0003       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  25107.9 /  169. ( AMPS/DEG )

                 GRD RETURN CURRENT:           1038.2 RMS AMPS /  148.0 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    3.309 +j   9.267 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.800

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.609 +j   4.673 (PU)

                                               Z2:   1.609 +j   4.673 (PU)

                                               Z0: 202.091 +j   4.827 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    27643.2     25111.0     25107.9     25107.9     25107.9

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.5085 /  -30.7     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    25107.9 / 168.6     24138.9 / -10.6

  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0099 / -30.  0.9533 /-154.  0.9246 /  91.

    BUS-0002          415.0  1.0099 / -30.  0.9533 /-154.  0.9246 /  91.

    BUS-0003          415.0  1.5085 / -31.  0.0000 /   0.  0.0000 /   0.

    ESB1 Replaceme    415.0  1.0099 / -30.  0.9533 /-154.  0.9246 /  91.

    BUS-0005          415.0  1.0099 / -30.  0.9530 /-154.  0.9244 /  91.

    BUS-0008          415.0  1.5084 / -31.  0.0296 /-142.  0.0283 /  39.

    BUS-0009          415.0  1.0099 / -30.  0.9530 /-154.  0.9244 /  91.

    BUS 2           11000.0  0.9985 /  -3.  0.9054 /-122.  0.9710 / 122.

    BUS-0013        11000.0  0.9996 /  -3.  0.9078 /-122.  0.9710 / 122.

    BUS-0014        11000.0  0.9985 /  -3.  0.9054 /-122.  0.9710 / 122.

    BUS-0015        11000.0  0.9985 /  -3.  0.9054 /-122.  0.9710 / 122.

    BUS-0016        11000.0  0.9976 /  -3.  0.9045 /-122.  0.9714 / 122.

    BUS-0017          415.0  1.0099 / -30.  0.9533 /-154.  0.9246 /  91.

    BUS-0018          415.0  1.0099 / -30.  0.9533 /-154.  0.9246 /  91.

    BUS-0019          415.0  1.0099 / -30.  0.9533 /-154.  0.9246 /  91.

    BUS-0020          415.0  1.0099 / -30.  0.9533 /-154.  0.9246 /  91.

    BUS-0022          415.0  1.0100 / -30.  0.9548 /-154.  0.9254 /  91.

    BUS-0028          415.0  1.0099 / -30.  0.9533 /-154.  0.9246 /  91.

    BUS-0029          415.0  1.0099 / -30.  0.9533 /-154.  0.9246 /  91.

    BUS-0030          415.0  1.0099 / -30.  0.9533 /-154.  0.9246 /  91.

    BUS-0031          415.0  1.0099 / -30.  0.9533 /-154.  0.9246 /  91.
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  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0099 / -30.  0.9533 /-154.  0.9246 /  91.

    BUS-0036          415.0  1.0100 / -30.  0.9548 /-154.  0.9254 /  91.

    BUS-0038          415.0  1.5087 / -31.  0.0156 /-163.  0.0154 /  18.

    BUS-0040          415.0  1.5087 / -31.  0.0156 /-163.  0.0154 /  18.

    ASB3_BUS-1        415.0  1.0099 / -30.  0.9533 /-154.  0.9246 /  91.

    ASB3_BUS-2        415.0  1.5085 / -31.  0.0000 /   0.  0.0000 /   0.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0099 / -30.  0.9534 /-154.  0.9246 /  91.

    BUS-0052          415.0  1.0099 / -30.  0.9534 /-154.  0.9246 /  91.

    BUS-0053          415.0  1.5085 / -31.  0.0014 /-163.  0.0014 /  18.

    BUS-0054          415.0  1.5085 / -31.  0.0014 /-163.  0.0014 /  18.

    BUS-0063          415.0  1.0100 / -30.  0.9548 /-154.  0.9254 /  91.

    BUS-0065          415.0  1.5087 / -31.  0.0156 /-163.  0.0154 /  18.

    BUS-0066          415.0  1.5087 / -31.  0.0156 /-163.  0.0154 /  18.

    BUS-0068          415.0  1.0100 / -30.  0.9548 /-154.  0.9254 /  91.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0003       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0008       BUS-0003       CABLE14          415.     56.4/ 135.  21180.0/ 171.  20273.2/  -8.

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0003       BUS-0053       B3-P1            415.     28.2/ 135.   2019.1/ -24.   1992.8/ 157.

 BUS-0003       BUS-0054       B1-P1            415.     28.2/ 135.   2019.1/ -24.   1992.8/ 157.

 -----------------------------------------------------------------------------------------------

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 536 of 986



 05 Dec 2014     15:23:58                                             PAGE   66

                                                                                 

                                                                                 

                                                                                 

  

  ESB1 Replaceme VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  22904.2 /  170. ( AMPS/DEG )

                 GRD RETURN CURRENT:           1037.0 RMS AMPS /  147.9 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    3.922 +j  10.059 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.565

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.909 +j   5.080 (PU)

                                               Z2:   1.909 +j   5.080 (PU)

                                               Z0: 202.154 +j   4.870 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    24802.7     22905.5     22904.2     22904.2     22904.2

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.5073 /  -30.7     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    22904.2 / 170.1     21947.5 /  -8.9

  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.5073 / -31.  0.0126 /-156.  0.0121 /  25.

    BUS-0002          415.0  1.0099 / -30.  0.9548 /-154.  0.9261 /  91.

    BUS-0003          415.0  1.0099 / -30.  0.9599 /-154.  0.9318 /  91.

    ESB1 Replaceme    415.0  1.5073 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0005          415.0  1.5073 / -31.  0.0417 /-146.  0.0399 /  35.

    BUS-0008          415.0  1.0099 / -30.  0.9594 /-154.  0.9314 /  91.

    BUS-0009          415.0  1.0099 / -30.  0.9545 /-154.  0.9259 /  91.

    BUS 2           11000.0  0.9990 /  -3.  0.9076 /-122.  0.9714 / 122.

    BUS-0013        11000.0  1.0001 /  -3.  0.9100 /-122.  0.9714 / 122.

    BUS-0014        11000.0  0.9981 /  -3.  0.9067 /-122.  0.9718 / 122.

    BUS-0015        11000.0  0.9990 /  -3.  0.9076 /-122.  0.9714 / 122.

    BUS-0016        11000.0  0.9990 /  -3.  0.9076 /-122.  0.9714 / 122.

    BUS-0017          415.0  1.5073 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0018          415.0  1.5073 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0019          415.0  1.5073 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0020          415.0  1.5073 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0022          415.0  1.5075 / -31.  0.0280 /-159.  0.0272 /  21.

    BUS-0028          415.0  1.0099 / -30.  0.9548 /-154.  0.9261 /  91.

    BUS-0029          415.0  1.0099 / -30.  0.9548 /-154.  0.9261 /  91.

    BUS-0030          415.0  1.0099 / -30.  0.9548 /-154.  0.9261 /  91.

    BUS-0031          415.0  1.0099 / -30.  0.9548 /-154.  0.9261 /  91.
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  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0099 / -30.  0.9548 /-154.  0.9261 /  91.

    BUS-0036          415.0  1.0099 / -30.  0.9563 /-154.  0.9269 /  91.

    BUS-0038          415.0  1.0100 / -30.  0.9613 /-154.  0.9326 /  91.

    BUS-0040          415.0  1.0100 / -30.  0.9613 /-154.  0.9326 /  91.

    ASB3_BUS-1        415.0  1.5073 / -31.  0.0126 /-156.  0.0121 /  25.

    ASB3_BUS-2        415.0  1.0099 / -30.  0.9599 /-154.  0.9318 /  91.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.5073 / -31.  0.0140 /-156.  0.0135 /  25.

    BUS-0052          415.0  1.0099 / -30.  0.9549 /-154.  0.9261 /  91.

    BUS-0053          415.0  1.0099 / -30.  0.9600 /-154.  0.9318 /  91.

    BUS-0054          415.0  1.0099 / -30.  0.9600 /-154.  0.9318 /  91.

    BUS-0063          415.0  1.5075 / -31.  0.0280 /-159.  0.0272 /  21.

    BUS-0065          415.0  1.0100 / -30.  0.9613 /-154.  0.9326 /  91.

    BUS-0066          415.0  1.0100 / -30.  0.9613 /-154.  0.9326 /  91.

    BUS-0068          415.0  1.0099 / -30.  0.9563 /-154.  0.9269 /  91.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ESB1 Replaceme ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ESB1 Replaceme CBL-0015         415.      0.0/   0.  22904.2/ 170.  21947.5/  -9.

 ESB1 Replaceme BUS-0017       BE1-P1           415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0018       PLC DB-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0019       ESB 2-P1         415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0020       BV-P1            415.      0.0/   0.      0.0/   0.      0.0/   0.

 ***********************************************************************************************
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 ***************** F A U L T    A N A L Y S I S    S U M M A R Y ***************

 -------------------------------------------------------------------------------

 -------------------------------------------------------------------------------

  BUS NAME             VOLTAGE            AVAILABLE FAULT CURRENT

                         L-L           3 PHASE      X/R LINE/GRND    X/R

  ASB2 Ess                415.          2319.2     13.7   2319.25     13.7

  ASB3_BUS-1              415.         20543.6      1.8   1999.65      0.1

  ASB3_BUS-2              415.         21929.8      1.9   2004.71      0.1

  BUS 2                 11000.          8439.7     12.7   1712.07      5.5

  BUS-0001                415.         26195.8      2.7   2043.10      0.1

  

  BUS-0002                415.         26195.8      2.7   2043.10      0.1

  BUS-0003                415.         28431.8      2.9   2048.30      0.1

  ESB1 Replaceme          415.         25894.1      2.7   2041.14      0.1

 *********************** FAULT ANALYSIS REPORT COMPLETED ***********************
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 ************* P R E - F A U L T   V O L T A G E   P R O F I L E **************

 BUS#  NAME       BASE VOLTS    PU VOLTS     ANGLE (D)

   ASB2 Ess          415.00     1.0100           0.

   ASB3_BUS-1        415.00     1.0100         -30.

   ASB3_BUS-2        415.00     1.0100         -30.

   BUS 2           11000.00     1.0100           0.

   BUS-0001          415.00     1.0100         -30.

   BUS-0002          415.00     1.0100         -30.

   BUS-0003          415.00     1.0100         -30.

   ESB1 Replaceme    415.00     1.0100         -30.
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: 3PH

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: SLG

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: LL 

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: LLG

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================
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 ***************** F A U L T    A N A L Y S I S    S U M M A R Y ***************

 -------------------------------------------------------------------------------

 -------------------------------------------------------------------------------

  BUS NAME             VOLTAGE            AVAILABLE FAULT CURRENT

                         L-L           3 PHASE      X/R LINE/GRND    X/R

 *********************** FAULT ANALYSIS REPORT COMPLETED ***********************
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 ------------------------------------------------------------------------------

 ALL INFORMATION PRESENTED IS FOR REVIEW, APPROVAL

 INTERPRETATION AND APPLICATION BY A REGISTERED ENGINEER ONLY

 SKM DISCLAIMS ANY RESPONSIBILITY AND LIABILITY RESULTING

 FROM THE USE AND INTERPRETATION OF THIS SOFTWARE.

 ------------------------------------------------------------------------------

 SKM POWER*TOOLS FOR WINDOWS

 SHORT CIRCUIT ANALYSIS REPORT

 COPYRIGHT SKM SYSTEMS ANALYSIS, INC. 1995-2014

 ------------------------------------------------------------------------------
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     ALL PU VALUES ARE EXPRESSED ON A 100 MVA BASE

                    SWING GENERATORS

     BUS NAME       SOURCE NAME       VOLTAGE  ANGLE

     ================================================

     BUS-0013       UTIL-0001         1.01     0.00

     BUS-0069       SGEN-0001         1.00     0.00
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 ************* P R E - F A U L T   V O L T A G E   P R O F I L E **************

 BUS#  NAME       BASE VOLTS    PU VOLTS     ANGLE (D)

   ASB2 Ess          415.00     1.0100           0.

   ASB3_BUS-1        415.00     1.0100         -30.

   ASB3_BUS-2        415.00     1.0100         -30.

   BUS 2           11000.00     1.0100           0.

   BUS-0001          415.00     1.0100         -30.

   BUS-0002          415.00     1.0100         -30.

   BUS-0003          415.00     1.0100         -30.

   ESB1 Replaceme    415.00     1.0100         -30.

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 551 of 986



 05 Dec 2014     15:40:30                                             PAGE    4

                                                                                 

                                                                                 

                                                                                 

  

 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: 3PH

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================

  ASB2 Ess       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2319.2 /  -86. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    4.400 +j  60.425 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    13.733

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     3491.0      2665.4      2463.7      2343.0      2320.8

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2319.2 / -85.8     2319.2 / 154.2      2319.2 /  34.2

  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0002          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0003          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ESB1 Replaceme    415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0005          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0008          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0009          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS 2           11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0013        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0014        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0015        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0016        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0017          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0018          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0019          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0020          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0022          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0028          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0029          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0030          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.
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  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0031          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0033          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0036          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0038          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0040          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-1        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-2        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB2 Ess          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0050          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0052          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0053          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0063          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0065          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0066          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0068          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0069          415.0  0.0097 / -39.  0.0097 /-159.  0.0097 /  81.

    ASB2 Ess       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0069       ASB2 Ess       CBL-0045         415.   2319.2/ -86.   2319.2/ 154.   2319.2/  34.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-1     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  21916.6 /  -92. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    3.032 +j   5.649 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     1.863

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    22656.5     21916.6     21916.6     21916.6     21916.6

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 21916.6 / -91.8    21916.5 / 148.2     21916.5 /  28.2

  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.2714 / -57.  0.2714 /-177.  0.2714 /  63.

    BUS-0002          415.0  0.2717 / -57.  0.2717 /-177.  0.2717 /  63.

    BUS-0003          415.0  0.9407 / -32.  0.9407 /-152.  0.9407 /  88.

    ESB1 Replaceme    415.0  0.2714 / -57.  0.2714 /-177.  0.2714 /  63.

    BUS-0005          415.0  0.2964 / -56.  0.2964 /-176.  0.2964 /  64.

    BUS-0008          415.0  0.9404 / -32.  0.9404 /-152.  0.9404 /  88.

    BUS-0009          415.0  0.9340 / -32.  0.9340 /-152.  0.9340 /  88.

    BUS 2           11000.0  0.9340 /  -2.  0.9340 /-122.  0.9340 / 118.

    BUS-0013        11000.0  0.9360 /  -2.  0.9360 /-122.  0.9360 / 118.

    BUS-0014        11000.0  0.9331 /  -2.  0.9331 /-122.  0.9331 / 118.

    BUS-0015        11000.0  0.9340 /  -2.  0.9340 /-122.  0.9340 / 118.

    BUS-0016        11000.0  0.9340 /  -2.  0.9340 /-122.  0.9340 / 118.

    BUS-0017          415.0  0.2714 / -57.  0.2714 /-177.  0.2714 /  63.

    BUS-0018          415.0  0.2714 / -57.  0.2714 /-177.  0.2714 /  63.

    BUS-0019          415.0  0.2714 / -57.  0.2714 /-177.  0.2714 /  63.

    BUS-0020          415.0  0.2714 / -57.  0.2714 /-177.  0.2714 /  63.

    BUS-0022          415.0  0.2851 / -58.  0.2851 /-178.  0.2851 /  62.

    BUS-0028          415.0  0.2717 / -57.  0.2717 /-177.  0.2717 /  63.

    BUS-0029          415.0  0.2717 / -57.  0.2717 /-177.  0.2717 /  63.

    BUS-0030          415.0  0.2717 / -57.  0.2717 /-177.  0.2717 /  63.

    BUS-0031          415.0  0.2717 / -57.  0.2717 /-177.  0.2717 /  63.
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  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.2717 / -57.  0.2717 /-177.  0.2717 /  63.

    BUS-0036          415.0  0.2854 / -58.  0.2854 /-178.  0.2854 /  62.

    BUS-0038          415.0  0.9420 / -32.  0.9420 /-152.  0.9420 /  88.

    BUS-0040          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-1        415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-2        415.0  0.9407 / -32.  0.9407 /-152.  0.9407 /  88.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.2727 / -57.  0.2727 /-177.  0.2727 /  63.

    BUS-0052          415.0  0.2729 / -57.  0.2729 /-177.  0.2729 /  63.

    BUS-0053          415.0  0.9408 / -32.  0.9408 /-152.  0.9408 /  88.

    BUS-0063          415.0  0.2851 / -58.  0.2851 /-178.  0.2851 /  62.

    BUS-0065          415.0  0.9420 / -32.  0.9420 /-152.  0.9420 /  88.

    BUS-0066          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0068          415.0  0.2854 / -58.  0.2854 /-178.  0.2854 /  62.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-1     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.  21916.6/ -92.  21916.5/ 148.  21916.5/  28.

 -----------------------------------------------------------------------------------------------

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 555 of 986



 05 Dec 2014     15:40:30                                             PAGE    8

                                                                                 

                                                                                 

                                                                                 

  

  ASB3_BUS-2     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  20530.1 /  -91. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    3.268 +j   6.013 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     1.840

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    21194.5     20530.2     20530.1     20530.1     20530.1

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 20530.1 / -91.5    20530.1 / 148.5     20530.1 /  28.5

  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.9452 / -32.  0.9452 /-152.  0.9452 /  88.

    BUS-0002          415.0  0.9452 / -32.  0.9452 /-152.  0.9452 /  88.

    BUS-0003          415.0  0.2542 / -57.  0.2542 /-177.  0.2542 /  63.

    ESB1 Replaceme    415.0  0.9452 / -32.  0.9452 /-152.  0.9452 /  88.

    BUS-0005          415.0  0.9447 / -32.  0.9447 /-152.  0.9447 /  88.

    BUS-0008          415.0  0.2798 / -56.  0.2798 /-176.  0.2798 /  64.

    BUS-0009          415.0  0.9327 / -32.  0.9327 /-152.  0.9327 /  88.

    BUS 2           11000.0  0.9327 /  -2.  0.9327 /-122.  0.9327 / 118.

    BUS-0013        11000.0  0.9347 /  -2.  0.9347 /-122.  0.9347 / 118.

    BUS-0014        11000.0  0.9327 /  -2.  0.9327 /-122.  0.9327 / 118.

    BUS-0015        11000.0  0.9327 /  -2.  0.9327 /-122.  0.9327 / 118.

    BUS-0016        11000.0  0.9318 /  -2.  0.9318 /-122.  0.9318 / 118.

    BUS-0017          415.0  0.9452 / -32.  0.9452 /-152.  0.9452 /  88.

    BUS-0018          415.0  0.9452 / -32.  0.9452 /-152.  0.9452 /  88.

    BUS-0019          415.0  0.9452 / -32.  0.9452 /-152.  0.9452 /  88.

    BUS-0020          415.0  0.9452 / -32.  0.9452 /-152.  0.9452 /  88.

    BUS-0022          415.0  0.9465 / -32.  0.9465 /-152.  0.9465 /  88.

    BUS-0028          415.0  0.9452 / -32.  0.9452 /-152.  0.9452 /  88.

    BUS-0029          415.0  0.9452 / -32.  0.9452 /-152.  0.9452 /  88.

    BUS-0030          415.0  0.9452 / -32.  0.9452 /-152.  0.9452 /  88.

    BUS-0031          415.0  0.9452 / -32.  0.9452 /-152.  0.9452 /  88.
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  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.9452 / -32.  0.9452 /-152.  0.9452 /  88.

    BUS-0036          415.0  0.9465 / -32.  0.9465 /-152.  0.9465 /  88.

    BUS-0038          415.0  0.2682 / -57.  0.2682 /-177.  0.2682 /  63.

    BUS-0040          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-1        415.0  0.9452 / -32.  0.9452 /-152.  0.9452 /  88.

    ASB3_BUS-2        415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.9453 / -32.  0.9453 /-152.  0.9453 /  88.

    BUS-0052          415.0  0.9453 / -32.  0.9453 /-152.  0.9453 /  88.

    BUS-0053          415.0  0.2555 / -57.  0.2555 /-177.  0.2555 /  63.

    BUS-0063          415.0  0.9465 / -32.  0.9465 /-152.  0.9465 /  88.

    BUS-0065          415.0  0.2682 / -57.  0.2682 /-177.  0.2682 /  63.

    BUS-0066          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0068          415.0  0.9465 / -32.  0.9465 /-152.  0.9465 /  88.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-2     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.  20530.1/ -91.  20530.1/ 149.  20530.1/  29.

 -----------------------------------------------------------------------------------------------
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  BUS 2          VOLTAGE BASE LL:               11000.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   8359.2 /  -86. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    0.049 +j   0.632 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    12.775

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    12463.3      9456.1      8785.4      8420.1      8362.4

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  8359.2 / -85.5     8359.2 / 154.5      8359.2 /  34.5

  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.1502 / -45.  0.1502 /-165.  0.1502 /  75.

    BUS-0002          415.0  0.1504 / -45.  0.1504 /-165.  0.1504 /  75.

    BUS-0003          415.0  0.0809 / -46.  0.0809 /-166.  0.0809 /  74.

    ESB1 Replaceme    415.0  0.1502 / -45.  0.1502 /-165.  0.1502 /  75.

    BUS-0005          415.0  0.1450 / -44.  0.1450 /-164.  0.1450 /  76.

    BUS-0008          415.0  0.0781 / -45.  0.0781 /-165.  0.0781 /  75.

    BUS-0009          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS 2           11000.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0013        11000.0  0.0253 / -46.  0.0253 /-166.  0.0253 /  74.

    BUS-0014        11000.0  0.0003 / -72.  0.0003 / 168.  0.0003 /  48.

    BUS-0015        11000.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0016        11000.0  0.0002 / -73.  0.0002 / 167.  0.0002 /  47.

    BUS-0017          415.0  0.1502 / -45.  0.1502 /-165.  0.1502 /  75.

    BUS-0018          415.0  0.1502 / -45.  0.1502 /-165.  0.1502 /  75.

    BUS-0019          415.0  0.1502 / -45.  0.1502 /-165.  0.1502 /  75.

    BUS-0020          415.0  0.1502 / -45.  0.1502 /-165.  0.1502 /  75.

    BUS-0022          415.0  0.1641 / -47.  0.1641 /-167.  0.1641 /  73.

    BUS-0028          415.0  0.1504 / -45.  0.1504 /-165.  0.1504 /  75.

    BUS-0029          415.0  0.1504 / -45.  0.1504 /-165.  0.1504 /  75.

    BUS-0030          415.0  0.1504 / -45.  0.1504 /-165.  0.1504 /  75.

    BUS-0031          415.0  0.1504 / -45.  0.1504 /-165.  0.1504 /  75.
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  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.1504 / -45.  0.1504 /-165.  0.1504 /  75.

    BUS-0036          415.0  0.1644 / -47.  0.1644 /-167.  0.1644 /  73.

    BUS-0038          415.0  0.0960 / -50.  0.0960 /-170.  0.0960 /  70.

    BUS-0040          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-1        415.0  0.1502 / -45.  0.1502 /-165.  0.1502 /  75.

    ASB3_BUS-2        415.0  0.0809 / -46.  0.0809 /-166.  0.0809 /  74.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.1514 / -45.  0.1514 /-165.  0.1514 /  75.

    BUS-0052          415.0  0.1517 / -45.  0.1517 /-165.  0.1517 /  75.

    BUS-0053          415.0  0.0822 / -46.  0.0822 /-166.  0.0822 /  74.

    BUS-0063          415.0  0.1641 / -47.  0.1641 /-167.  0.1641 /  73.

    BUS-0065          415.0  0.0960 / -50.  0.0960 /-170.  0.0960 /  70.

    BUS-0066          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0068          415.0  0.1644 / -47.  0.1644 /-167.  0.1644 /  73.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS 2          ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0013       BUS 2          FDR8           11000.   8129.4/ -86.   8129.4/ 154.   8129.4/  34.

 BUS 2          BUS-0014       HV-CBL-FDR2    11000.    149.7/  99.    149.7/ -21.    149.7/-141.

 BUS 2          BUS-0015       CABLE2         11000.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS 2          BUS-0016       CABLE15        11000.     80.7/  98.     80.7/ -22.     80.7/-142.

 -----------------------------------------------------------------------------------------------
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  BUS-0001       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  28407.8 / -101. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    1.609 +j   4.677 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.907

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    31509.7     28412.8     28407.8     28407.8     28407.8

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 28407.8 /-101.0    28407.7 / 139.0     28407.7 /  19.0

  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0002          415.0  0.0003 / -67.  0.0003 / 173.  0.0003 /  53.

    BUS-0003          415.0  0.9133 / -32.  0.9133 /-152.  0.9133 /  88.

    ESB1 Replaceme    415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0005          415.0  0.0334 / -52.  0.0334 /-172.  0.0334 /  68.

    BUS-0008          415.0  0.9130 / -32.  0.9130 /-152.  0.9130 /  88.

    BUS-0009          415.0  0.9045 / -32.  0.9045 /-152.  0.9045 /  88.

    BUS 2           11000.0  0.9045 /  -2.  0.9045 /-122.  0.9045 / 118.

    BUS-0013        11000.0  0.9070 /  -2.  0.9070 /-122.  0.9070 / 118.

    BUS-0014        11000.0  0.9036 /  -2.  0.9036 /-122.  0.9036 / 118.

    BUS-0015        11000.0  0.9045 /  -2.  0.9045 /-122.  0.9045 / 118.

    BUS-0016        11000.0  0.9045 /  -2.  0.9045 /-122.  0.9045 / 118.

    BUS-0017          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0018          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0019          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0020          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0022          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    BUS-0028          415.0  0.0003 / -67.  0.0003 / 173.  0.0003 /  53.

    BUS-0029          415.0  0.0003 / -67.  0.0003 / 173.  0.0003 /  53.

    BUS-0030          415.0  0.0003 / -67.  0.0003 / 173.  0.0003 /  53.

    BUS-0031          415.0  0.0003 / -67.  0.0003 / 173.  0.0003 /  53.
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  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.0003 / -67.  0.0003 / 173.  0.0003 /  53.

    BUS-0036          415.0  0.0182 / -72.  0.0182 / 168.  0.0182 /  48.

    BUS-0038          415.0  0.9150 / -32.  0.9150 /-152.  0.9150 /  88.

    BUS-0040          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-1        415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-2        415.0  0.9133 / -32.  0.9133 /-152.  0.9133 /  88.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.0016 / -73.  0.0016 / 167.  0.0016 /  47.

    BUS-0052          415.0  0.0019 / -72.  0.0019 / 168.  0.0019 /  48.

    BUS-0053          415.0  0.9135 / -32.  0.9135 /-152.  0.9135 /  88.

    BUS-0063          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    BUS-0065          415.0  0.9150 / -32.  0.9150 /-152.  0.9150 /  88.

    BUS-0066          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0068          415.0  0.0182 / -72.  0.0182 / 168.  0.0182 /  48.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0001       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0002       BUS-0001       BUSTIE 1-2       415.   2315.7/-114.   2315.7/ 126.   2315.7/   6.

 BUS-0001       ESB1 Replaceme CBL-0015         415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0005       BUS-0001       FDR2-MBSB        415.  23908.1/ -99.  23908.1/ 141.  23908.1/  21.

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0001       BUS-0050       B4-P1            415.   2316.3/  66.   2316.3/ -54.   2316.3/-174.

 -----------------------------------------------------------------------------------------------

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 561 of 986



 05 Dec 2014     15:40:30                                             PAGE   14

                                                                                 

                                                                                 

                                                                                 

  

  BUS-0002       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  28325.7 / -101. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    1.619 +j   4.689 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.896

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    31395.1     28330.6     28325.8     28325.7     28325.7

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 28325.7 /-101.0    28325.7 / 139.0     28325.7 /  19.0

  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.0034 / -53.  0.0034 /-173.  0.0034 /  67.

    BUS-0002          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0003          415.0  0.9137 / -32.  0.9137 /-152.  0.9137 /  88.

    ESB1 Replaceme    415.0  0.0034 / -53.  0.0034 /-173.  0.0034 /  67.

    BUS-0005          415.0  0.0368 / -52.  0.0368 /-172.  0.0368 /  68.

    BUS-0008          415.0  0.9134 / -32.  0.9134 /-152.  0.9134 /  88.

    BUS-0009          415.0  0.9048 / -32.  0.9048 /-152.  0.9048 /  88.

    BUS 2           11000.0  0.9048 /  -2.  0.9048 /-122.  0.9048 / 118.

    BUS-0013        11000.0  0.9073 /  -2.  0.9073 /-122.  0.9073 / 118.

    BUS-0014        11000.0  0.9039 /  -2.  0.9039 /-122.  0.9039 / 118.

    BUS-0015        11000.0  0.9048 /  -2.  0.9048 /-122.  0.9048 / 118.

    BUS-0016        11000.0  0.9049 /  -2.  0.9049 /-122.  0.9049 / 118.

    BUS-0017          415.0  0.0034 / -53.  0.0034 /-173.  0.0034 /  67.

    BUS-0018          415.0  0.0034 / -53.  0.0034 /-173.  0.0034 /  67.

    BUS-0019          415.0  0.0034 / -53.  0.0034 /-173.  0.0034 /  67.

    BUS-0020          415.0  0.0034 / -53.  0.0034 /-173.  0.0034 /  67.

    BUS-0022          415.0  0.0211 / -69.  0.0211 / 171.  0.0211 /  51.

    BUS-0028          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0029          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0030          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0031          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.
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  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0036          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    BUS-0038          415.0  0.9154 / -32.  0.9154 /-152.  0.9154 /  88.

    BUS-0040          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-1        415.0  0.0034 / -53.  0.0034 /-173.  0.0034 /  67.

    ASB3_BUS-2        415.0  0.9137 / -32.  0.9137 /-152.  0.9137 /  88.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.0050 / -59.  0.0050 /-179.  0.0050 /  61.

    BUS-0052          415.0  0.0016 / -73.  0.0016 / 167.  0.0016 /  47.

    BUS-0053          415.0  0.9138 / -32.  0.9138 /-152.  0.9138 /  88.

    BUS-0063          415.0  0.0211 / -69.  0.0211 / 171.  0.0211 /  51.

    BUS-0065          415.0  0.9154 / -32.  0.9154 /-152.  0.9154 /  88.

    BUS-0066          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0068          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0002       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0002       BUS-0001       BUSTIE 1-2       415.  26070.5/  80.  26070.5/ -40.  26070.5/-160.

 BUS-0002       BUS-0028       ESB1-P1          415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0029       BLOWER1-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0030       GRIT CH-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0031       GRIT DRG-P1      415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0033       SETTLE TNK-P1    415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0052       B2-P1            415.   2316.3/  66.   2316.3/ -54.   2316.3/-174.

 -----------------------------------------------------------------------------------------------
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  BUS-0003       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  26172.4 / -100. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    1.846 +j   5.041 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.732

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    28676.0     26175.0     26172.4     26172.4     26172.4

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 26172.4 / -99.9    26172.4 / 140.1     26172.4 /  20.1

  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.9216 / -32.  0.9216 /-152.  0.9216 /  88.

    BUS-0002          415.0  0.9216 / -32.  0.9216 /-152.  0.9216 /  88.

    BUS-0003          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ESB1 Replaceme    415.0  0.9216 / -32.  0.9216 /-152.  0.9216 /  88.

    BUS-0005          415.0  0.9210 / -32.  0.9210 /-152.  0.9210 /  88.

    BUS-0008          415.0  0.0335 / -52.  0.0335 /-172.  0.0335 /  68.

    BUS-0009          415.0  0.9052 / -32.  0.9052 /-152.  0.9052 /  88.

    BUS 2           11000.0  0.9052 /  -2.  0.9052 /-122.  0.9052 / 118.

    BUS-0013        11000.0  0.9077 /  -2.  0.9077 /-122.  0.9077 / 118.

    BUS-0014        11000.0  0.9053 /  -2.  0.9053 /-122.  0.9053 / 118.

    BUS-0015        11000.0  0.9052 /  -2.  0.9052 /-122.  0.9052 / 118.

    BUS-0016        11000.0  0.9043 /  -2.  0.9043 /-122.  0.9043 / 118.

    BUS-0017          415.0  0.9216 / -32.  0.9216 /-152.  0.9216 /  88.

    BUS-0018          415.0  0.9216 / -32.  0.9216 /-152.  0.9216 /  88.

    BUS-0019          415.0  0.9216 / -32.  0.9216 /-152.  0.9216 /  88.

    BUS-0020          415.0  0.9216 / -32.  0.9216 /-152.  0.9216 /  88.

    BUS-0022          415.0  0.9231 / -32.  0.9231 /-152.  0.9231 /  88.

    BUS-0028          415.0  0.9216 / -32.  0.9216 /-152.  0.9216 /  88.

    BUS-0029          415.0  0.9216 / -32.  0.9216 /-152.  0.9216 /  88.

    BUS-0030          415.0  0.9216 / -32.  0.9216 /-152.  0.9216 /  88.

    BUS-0031          415.0  0.9216 / -32.  0.9216 /-152.  0.9216 /  88.
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  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.9216 / -32.  0.9216 /-152.  0.9216 /  88.

    BUS-0036          415.0  0.9231 / -32.  0.9231 /-152.  0.9231 /  88.

    BUS-0038          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    BUS-0040          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-1        415.0  0.9216 / -32.  0.9216 /-152.  0.9216 /  88.

    ASB3_BUS-2        415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.9217 / -32.  0.9217 /-152.  0.9217 /  88.

    BUS-0052          415.0  0.9217 / -32.  0.9217 /-152.  0.9217 /  88.

    BUS-0053          415.0  0.0016 / -73.  0.0016 / 167.  0.0016 /  47.

    BUS-0063          415.0  0.9231 / -32.  0.9231 /-152.  0.9231 /  88.

    BUS-0065          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    BUS-0066          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0068          415.0  0.9231 / -32.  0.9231 /-152.  0.9231 /  88.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0003       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0008       BUS-0003       CABLE14          415.  23928.3/ -99.  23928.3/ 141.  23928.3/  21.

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0003       BUS-0053       B3-P1            415.   2316.3/  66.   2316.3/ -54.   2316.3/-174.

 -----------------------------------------------------------------------------------------------
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  ESB1 Replaceme VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  28058.2 / -100. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    1.672 +j   4.720 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.823

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    30939.8     28062.0     28058.2     28058.2     28058.2

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 28058.2 /-100.5    28058.2 / 139.5     28058.2 /  19.5

  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.0154 / -66.  0.0154 / 174.  0.0154 /  54.

    BUS-0002          415.0  0.0157 / -66.  0.0157 / 174.  0.0157 /  54.

    BUS-0003          415.0  0.9148 / -32.  0.9148 /-152.  0.9148 /  88.

    ESB1 Replaceme    415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0005          415.0  0.0481 / -56.  0.0481 /-176.  0.0481 /  64.

    BUS-0008          415.0  0.9145 / -32.  0.9145 /-152.  0.9145 /  88.

    BUS-0009          415.0  0.9061 / -32.  0.9061 /-152.  0.9061 /  88.

    BUS 2           11000.0  0.9061 /  -2.  0.9061 /-122.  0.9061 / 118.

    BUS-0013        11000.0  0.9086 /  -2.  0.9086 /-122.  0.9086 / 118.

    BUS-0014        11000.0  0.9052 /  -2.  0.9052 /-122.  0.9052 / 118.

    BUS-0015        11000.0  0.9061 /  -2.  0.9061 /-122.  0.9061 / 118.

    BUS-0016        11000.0  0.9061 /  -2.  0.9061 /-122.  0.9061 / 118.

    BUS-0017          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0018          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0019          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0020          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0022          415.0  0.0330 / -69.  0.0330 / 171.  0.0330 /  51.

    BUS-0028          415.0  0.0157 / -66.  0.0157 / 174.  0.0157 /  54.

    BUS-0029          415.0  0.0157 / -66.  0.0157 / 174.  0.0157 /  54.

    BUS-0030          415.0  0.0157 / -66.  0.0157 / 174.  0.0157 /  54.

    BUS-0031          415.0  0.0157 / -66.  0.0157 / 174.  0.0157 /  54.
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  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.0157 / -66.  0.0157 / 174.  0.0157 /  54.

    BUS-0036          415.0  0.0333 / -69.  0.0333 / 171.  0.0333 /  51.

    BUS-0038          415.0  0.9165 / -32.  0.9165 /-152.  0.9165 /  88.

    BUS-0040          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-1        415.0  0.0154 / -66.  0.0154 / 174.  0.0154 /  54.

    ASB3_BUS-2        415.0  0.9148 / -32.  0.9148 /-152.  0.9148 /  88.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.0170 / -67.  0.0170 / 173.  0.0170 /  53.

    BUS-0052          415.0  0.0173 / -67.  0.0173 / 173.  0.0173 /  53.

    BUS-0053          415.0  0.9150 / -32.  0.9150 /-152.  0.9150 /  88.

    BUS-0063          415.0  0.0330 / -69.  0.0330 / 171.  0.0330 /  51.

    BUS-0065          415.0  0.9165 / -32.  0.9165 /-152.  0.9165 /  88.

    BUS-0066          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0068          415.0  0.0333 / -69.  0.0333 / 171.  0.0333 /  51.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ESB1 Replaceme ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ESB1 Replaceme CBL-0015         415.  28058.2/-100.  28058.2/ 140.  28058.2/  20.

 ESB1 Replaceme BUS-0017       BE1-P1           415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0018       PLC DB-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0019       ESB 2-P1         415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0020       BV-P1            415.      0.0/   0.      0.0/   0.      0.0/   0.

 ***********************************************************************************************
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: SLG

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================

  ASB2 Ess       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2319.2 /  -86. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:   13.200 +j 181.275 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    13.733

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   4.400 +j  60.425 (PU)

                                               Z2:   4.400 +j  60.425 (PU)

                                               Z0:   4.400 +j  60.425 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     3491.0      2665.4      2463.7      2343.0      2320.8

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.0100 / -120.0     1.0100 /  120.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2319.2 / -85.8        0.0 /   0.0         0.0 /   0.0

  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0002          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0003          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ESB1 Replaceme    415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0005          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0008          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0009          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS 2           11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0013        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0014        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0015        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0016        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0017          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0018          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0019          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0020          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0022          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0028          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0029          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0030          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.
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  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0031          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0033          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0036          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0038          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0040          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-1        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-2        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB2 Ess          415.0  0.0000 /   0.  1.0100 /-120.  1.0100 / 120.

    BUS-0050          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0052          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0053          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0063          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0065          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0066          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0068          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0069          415.0  0.0097 / -39.  1.0100 /-120.  1.0100 / 120.

    ASB2 Ess       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0069       ASB2 Ess       CBL-0045         415.   2319.2/ -86.      0.0/   0.      0.0/   0.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-1     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2004.7 /  -35. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:  209.577 +j  17.097 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     0.082

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   3.032 +j   5.649 (PU)

                                               Z2:   3.032 +j   5.649 (PU)

                                               Z0: 203.514 +j   5.799 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     2004.7      2004.7      2004.7      2004.7      2004.7

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.6677 /  178.6     1.7472 /  117.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2004.7 / -34.7        0.0 /   0.0         0.0 /   0.0

  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.0248 /   0.  1.6677 / 179.  1.7472 / 117.

    BUS-0002          415.0  0.0248 /   0.  1.6677 / 179.  1.7472 / 117.

    BUS-0003          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    ESB1 Replaceme    415.0  0.0248 /   0.  1.6677 / 179.  1.7472 / 117.

    BUS-0005          415.0  0.0273 /   1.  1.6675 / 179.  1.7471 / 117.

    BUS-0008          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0009          415.0  1.0094 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS 2           11000.0  1.0073 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0013        11000.0  1.0074 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0014        11000.0  1.0072 /   0.  1.0100 /-120.  1.0117 / 120.

    BUS-0015        11000.0  1.0073 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0016        11000.0  1.0073 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0017          415.0  0.0248 /   0.  1.6677 / 179.  1.7472 / 117.

    BUS-0018          415.0  0.0248 /   0.  1.6677 / 179.  1.7472 / 117.

    BUS-0019          415.0  0.0248 /   0.  1.6677 / 179.  1.7472 / 117.

    BUS-0020          415.0  0.0248 /   0.  1.6677 / 179.  1.7472 / 117.

    BUS-0022          415.0  0.0257 /  -1.  1.6681 / 179.  1.7474 / 117.

    BUS-0028          415.0  0.0248 /   0.  1.6677 / 179.  1.7472 / 117.

    BUS-0029          415.0  0.0248 /   0.  1.6677 / 179.  1.7472 / 117.

    BUS-0030          415.0  0.0248 /   0.  1.6677 / 179.  1.7472 / 117.

    BUS-0031          415.0  0.0248 /   0.  1.6677 / 179.  1.7472 / 117.
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  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.0248 /   0.  1.6677 / 179.  1.7472 / 117.

    BUS-0036          415.0  0.0257 /  -1.  1.6681 / 179.  1.7474 / 117.

    BUS-0038          415.0  1.0096 / -30.  1.0079 /-150.  1.0120 /  90.

    BUS-0040          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-1        415.0  0.0000 /   0.  1.6677 / 179.  1.7472 / 117.

    ASB3_BUS-2        415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.0249 /   0.  1.6677 / 179.  1.7472 / 117.

    BUS-0052          415.0  0.0249 /   0.  1.6677 / 179.  1.7472 / 117.

    BUS-0053          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0063          415.0  0.0257 /  -1.  1.6681 / 179.  1.7474 / 117.

    BUS-0065          415.0  1.0096 / -30.  1.0079 /-150.  1.0120 /  90.

    BUS-0066          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0068          415.0  0.0257 /  -1.  1.6681 / 179.  1.7474 / 117.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-1     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.   2004.7/ -35.      0.0/   0.      0.0/   0.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-2     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   1999.6 /  -35. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:  210.050 +j  17.826 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     0.085

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   3.268 +j   6.013 (PU)

                                               Z2:   3.268 +j   6.013 (PU)

                                               Z0: 203.514 +j   5.799 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     1999.6      1999.6      1999.6      1999.6      1999.6

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.6620 /  178.5     1.7463 /  116.8

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  1999.6 / -34.9        0.0 /   0.0         0.0 /   0.0

  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0002          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0003          415.0  0.0248 /  -1.  1.6620 / 178.  1.7463 / 117.

    ESB1 Replaceme    415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0005          415.0  1.0095 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0008          415.0  0.0273 /   1.  1.6619 / 178.  1.7463 / 117.

    BUS-0009          415.0  1.0092 / -30.  1.0074 /-150.  1.0122 /  90.

    BUS 2           11000.0  1.0070 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0013        11000.0  1.0071 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0014        11000.0  1.0070 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0015        11000.0  1.0070 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0016        11000.0  1.0069 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0017          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0018          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0019          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0020          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0022          415.0  1.0096 / -30.  1.0079 /-150.  1.0119 /  90.

    BUS-0028          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0029          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0030          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0031          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.
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  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0036          415.0  1.0096 / -30.  1.0079 /-150.  1.0119 /  90.

    BUS-0038          415.0  0.0257 /  -1.  1.6625 / 178.  1.7466 / 117.

    BUS-0040          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-1        415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    ASB3_BUS-2        415.0  0.0000 /   0.  1.6620 / 178.  1.7463 / 117.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0052          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0053          415.0  0.0248 /  -1.  1.6621 / 178.  1.7464 / 117.

    BUS-0063          415.0  1.0096 / -30.  1.0079 /-150.  1.0119 /  90.

    BUS-0065          415.0  0.0257 /  -1.  1.6625 / 178.  1.7466 / 117.

    BUS-0066          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0068          415.0  1.0096 / -30.  1.0079 /-150.  1.0119 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-2     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.   1999.6/ -35.      0.0/   0.      0.0/   0.

 -----------------------------------------------------------------------------------------------
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  BUS 2          VOLTAGE BASE LL:               11000.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   1709.9 /  -80. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    1.668 +j   9.150 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     5.484

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   0.049 +j   0.632 (PU)

                                               Z2:   0.049 +j   0.632 (PU)

                                               Z0:   1.569 +j   7.886 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     2187.0      1727.3      1711.6      1709.9      1709.9

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.5631 / -146.9     1.5866 /  145.6

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  1709.9 / -79.7        0.0 /   0.0         0.0 /   0.0

  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.9320 / -34.  0.9158 /-148.  1.0100 /  90.

    BUS-0002          415.0  0.9320 / -34.  0.9158 /-148.  1.0100 /  90.

    BUS-0003          415.0  0.9247 / -34.  0.9095 /-147.  1.0100 /  90.

    ESB1 Replaceme    415.0  0.9320 / -34.  0.9158 /-148.  1.0100 /  90.

    BUS-0005          415.0  0.9314 / -34.  0.9155 /-148.  1.0100 /  90.

    BUS-0008          415.0  0.9243 / -34.  0.9093 /-147.  1.0100 /  90.

    BUS-0009          415.0  0.9160 / -34.  0.9025 /-147.  1.0100 /  90.

    BUS 2           11000.0  0.0000 /   0.  1.5631 /-147.  1.5866 / 146.

    BUS-0013        11000.0  0.0127 / -67.  1.5669 /-147.  1.5810 / 146.

    BUS-0014        11000.0  0.0000 / -66.  1.5631 /-147.  1.5866 / 146.

    BUS-0015        11000.0  0.0000 /   0.  1.5631 /-147.  1.5866 / 146.

    BUS-0016        11000.0  0.0000 / -67.  1.5631 /-147.  1.5866 / 146.

    BUS-0017          415.0  0.9320 / -34.  0.9158 /-148.  1.0100 /  90.

    BUS-0018          415.0  0.9320 / -34.  0.9158 /-148.  1.0100 /  90.

    BUS-0019          415.0  0.9320 / -34.  0.9158 /-148.  1.0100 /  90.

    BUS-0020          415.0  0.9320 / -34.  0.9158 /-148.  1.0100 /  90.

    BUS-0022          415.0  0.9338 / -34.  0.9165 /-148.  1.0100 /  90.

    BUS-0028          415.0  0.9320 / -34.  0.9158 /-148.  1.0100 /  90.

    BUS-0029          415.0  0.9320 / -34.  0.9158 /-148.  1.0100 /  90.

    BUS-0030          415.0  0.9320 / -34.  0.9158 /-148.  1.0100 /  90.

    BUS-0031          415.0  0.9320 / -34.  0.9158 /-148.  1.0100 /  90.
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  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.9320 / -34.  0.9158 /-148.  1.0100 /  90.

    BUS-0036          415.0  0.9338 / -34.  0.9165 /-148.  1.0100 /  90.

    BUS-0038          415.0  0.9266 / -34.  0.9102 /-147.  1.0100 /  90.

    BUS-0040          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-1        415.0  0.9320 / -34.  0.9158 /-148.  1.0100 /  90.

    ASB3_BUS-2        415.0  0.9247 / -34.  0.9095 /-147.  1.0100 /  90.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.9322 / -34.  0.9158 /-148.  1.0100 /  90.

    BUS-0052          415.0  0.9322 / -34.  0.9159 /-148.  1.0100 /  90.

    BUS-0053          415.0  0.9249 / -34.  0.9096 /-147.  1.0100 /  90.

    BUS-0063          415.0  0.9338 / -34.  0.9165 /-148.  1.0100 /  90.

    BUS-0065          415.0  0.9266 / -34.  0.9102 /-147.  1.0100 /  90.

    BUS-0066          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0068          415.0  0.9338 / -34.  0.9165 /-148.  1.0100 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS 2          ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0013       BUS 2          FDR8           11000.   1678.5/ -80.     15.7/ -76.     15.7/ -76.

 BUS 2          BUS-0014       HV-CBL-FDR2    11000.     20.4/ 105.     10.2/ -75.     10.2/ -75.

 BUS 2          BUS-0015       CABLE2         11000.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS 2          BUS-0016       CABLE15        11000.     11.0/ 104.      5.5/ -76.      5.5/ -76.

 -----------------------------------------------------------------------------------------------
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  BUS-0001       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2048.3 /  -34. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:  205.309 +j  14.181 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     0.069

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.609 +j   4.677 (PU)

                                               Z2:   1.609 +j   4.677 (PU)

                                               Z0: 202.091 +j   4.827 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     2048.3      2048.3      2048.3      2048.3      2048.3

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.6918 /  178.5     1.7598 /  117.6

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2048.3 / -34.0        0.0 /   0.0         0.0 /   0.0

  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.0000 /   0.  1.6918 / 179.  1.7598 / 118.

    BUS-0002          415.0  0.0000 /   0.  1.6918 / 179.  1.7598 / 118.

    BUS-0003          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    ESB1 Replaceme    415.0  0.0000 /   0.  1.6918 / 179.  1.7598 / 118.

    BUS-0005          415.0  0.0026 /  14.  1.6917 / 179.  1.7597 / 118.

    BUS-0008          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0009          415.0  1.0095 / -30.  1.0076 /-150.  1.0122 /  90.

    BUS 2           11000.0  1.0073 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0013        11000.0  1.0074 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0014        11000.0  1.0072 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0015        11000.0  1.0073 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0016        11000.0  1.0073 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0017          415.0  0.0000 /   0.  1.6918 / 179.  1.7598 / 118.

    BUS-0018          415.0  0.0000 /   0.  1.6918 / 179.  1.7598 / 118.

    BUS-0019          415.0  0.0000 /   0.  1.6918 / 179.  1.7598 / 118.

    BUS-0020          415.0  0.0000 /   0.  1.6918 / 179.  1.7598 / 118.

    BUS-0022          415.0  0.0009 /  -6.  1.6923 / 179.  1.7600 / 118.

    BUS-0028          415.0  0.0000 /   0.  1.6918 / 179.  1.7598 / 118.

    BUS-0029          415.0  0.0000 /   0.  1.6918 / 179.  1.7598 / 118.

    BUS-0030          415.0  0.0000 /   0.  1.6918 / 179.  1.7598 / 118.

    BUS-0031          415.0  0.0000 /   0.  1.6918 / 179.  1.7598 / 118.
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  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.0000 /   0.  1.6918 / 179.  1.7598 / 118.

    BUS-0036          415.0  0.0009 /  -5.  1.6923 / 179.  1.7601 / 118.

    BUS-0038          415.0  1.0097 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0040          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-1        415.0  0.0000 /   0.  1.6918 / 179.  1.7598 / 118.

    ASB3_BUS-2        415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.0001 /  -6.  1.6919 / 179.  1.7598 / 118.

    BUS-0052          415.0  0.0001 /  -5.  1.6919 / 179.  1.7598 / 118.

    BUS-0053          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0063          415.0  0.0009 /  -6.  1.6923 / 179.  1.7600 / 118.

    BUS-0065          415.0  1.0097 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0066          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0068          415.0  0.0009 /  -5.  1.6923 / 179.  1.7601 / 118.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0001       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0002       BUS-0001       BUSTIE 1-2       415.    111.3/ -47.     55.7/ 133.     55.7/ 133.

 BUS-0001       ESB1 Replaceme CBL-0015         415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0005       BUS-0001       FDR2-MBSB        415.   1831.6/ -32.    111.3/ -47.    111.3/ -47.

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0001       BUS-0050       B4-P1            415.    111.3/ 133.     55.7/ -47.     55.7/ -47.

 -----------------------------------------------------------------------------------------------
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  BUS-0002       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2047.9 /  -34. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:  205.349 +j  14.239 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     0.069

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.619 +j   4.689 (PU)

                                               Z2:   1.619 +j   4.689 (PU)

                                               Z0: 202.111 +j   4.861 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     2047.9      2047.9      2047.9      2047.9      2047.9

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.6916 /  178.5     1.7597 /  117.6

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2047.9 / -34.0        0.0 /   0.0         0.0 /   0.0

  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.0004 /  20.  1.6915 / 179.  1.7598 / 118.

    BUS-0002          415.0  0.0000 /   0.  1.6916 / 179.  1.7597 / 118.

    BUS-0003          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    ESB1 Replaceme    415.0  0.0004 /  20.  1.6915 / 179.  1.7598 / 118.

    BUS-0005          415.0  0.0029 /  15.  1.6914 / 179.  1.7597 / 118.

    BUS-0008          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0009          415.0  1.0095 / -30.  1.0076 /-150.  1.0122 /  90.

    BUS 2           11000.0  1.0073 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0013        11000.0  1.0074 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0014        11000.0  1.0072 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0015        11000.0  1.0073 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0016        11000.0  1.0073 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0017          415.0  0.0004 /  20.  1.6915 / 179.  1.7598 / 118.

    BUS-0018          415.0  0.0004 /  20.  1.6915 / 179.  1.7598 / 118.

    BUS-0019          415.0  0.0004 /  20.  1.6915 / 179.  1.7598 / 118.

    BUS-0020          415.0  0.0004 /  20.  1.6915 / 179.  1.7598 / 118.

    BUS-0022          415.0  0.0012 /   2.  1.6919 / 179.  1.7600 / 118.

    BUS-0028          415.0  0.0000 /   0.  1.6916 / 179.  1.7597 / 118.

    BUS-0029          415.0  0.0000 /   0.  1.6916 / 179.  1.7597 / 118.

    BUS-0030          415.0  0.0000 /   0.  1.6916 / 179.  1.7597 / 118.

    BUS-0031          415.0  0.0000 /   0.  1.6916 / 179.  1.7597 / 118.
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  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.0000 /   0.  1.6916 / 179.  1.7597 / 118.

    BUS-0036          415.0  0.0009 /  -6.  1.6920 / 179.  1.7600 / 118.

    BUS-0038          415.0  1.0097 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0040          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-1        415.0  0.0004 /  20.  1.6915 / 179.  1.7598 / 118.

    ASB3_BUS-2        415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.0004 /  16.  1.6916 / 179.  1.7598 / 118.

    BUS-0052          415.0  0.0001 /  -6.  1.6917 / 179.  1.7598 / 118.

    BUS-0053          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0063          415.0  0.0012 /   2.  1.6919 / 179.  1.7600 / 118.

    BUS-0065          415.0  1.0097 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0066          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0068          415.0  0.0009 /  -6.  1.6920 / 179.  1.7600 / 118.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0002       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0002       BUS-0001       BUSTIE 1-2       415.   1939.1/ 147.     55.8/ 133.     55.8/ 133.

 BUS-0002       BUS-0028       ESB1-P1          415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0029       BLOWER1-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0030       GRIT CH-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0031       GRIT DRG-P1      415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0033       SETTLE TNK-P1    415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0052       B2-P1            415.    111.6/ 133.     55.8/ -47.     55.8/ -47.

 -----------------------------------------------------------------------------------------------
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  BUS-0003       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2043.1 /  -34. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:  205.782 +j  14.910 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     0.072

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.846 +j   5.041 (PU)

                                               Z2:   1.846 +j   5.041 (PU)

                                               Z0: 202.091 +j   4.827 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     2043.1      2043.1      2043.1      2043.1      2043.1

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.6860 /  178.4     1.7590 /  117.4

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2043.1 / -34.1        0.0 /   0.0         0.0 /   0.0

  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0002          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0003          415.0  0.0000 /   0.  1.6860 / 178.  1.7590 / 117.

    ESB1 Replaceme    415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0005          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0008          415.0  0.0027 /  13.  1.6859 / 178.  1.7590 / 117.

    BUS-0009          415.0  1.0093 / -30.  1.0074 /-150.  1.0123 /  90.

    BUS 2           11000.0  1.0070 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0013        11000.0  1.0071 /   0.  1.0100 /-120.  1.0120 / 120.

    BUS-0014        11000.0  1.0070 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0015        11000.0  1.0070 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0016        11000.0  1.0069 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0017          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0018          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0019          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0020          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0022          415.0  1.0097 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0028          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0029          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0030          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0031          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 580 of 986



 05 Dec 2014     15:40:30                                             PAGE   33

                                                                                 

                                                                                 

                                                                                 

  

  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0036          415.0  1.0097 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0038          415.0  0.0009 /  -7.  1.6865 / 178.  1.7593 / 117.

    BUS-0040          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-1        415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    ASB3_BUS-2        415.0  0.0000 /   0.  1.6860 / 178.  1.7590 / 117.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0052          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0053          415.0  0.0001 /  -7.  1.6861 / 178.  1.7590 / 117.

    BUS-0063          415.0  1.0097 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0065          415.0  0.0009 /  -7.  1.6865 / 178.  1.7593 / 117.

    BUS-0066          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0068          415.0  1.0097 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0003       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0008       BUS-0003       CABLE14          415.   1926.2/ -33.     60.3/ -48.     60.3/ -48.

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0003       BUS-0053       B3-P1            415.    120.5/ 132.     60.3/ -48.     60.3/ -48.

 -----------------------------------------------------------------------------------------------
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  ESB1 Replaceme VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2046.3 /  -34. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:  205.499 +j  14.311 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     0.070

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.672 +j   4.720 (PU)

                                               Z2:   1.672 +j   4.720 (PU)

                                               Z0: 202.154 +j   4.870 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     2046.3      2046.3      2046.3      2046.3      2046.3

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.6907 /  178.5     1.7592 /  117.6

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2046.3 / -34.0        0.0 /   0.0         0.0 /   0.0

  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.0011 /   0.  1.6907 / 179.  1.7592 / 118.

    BUS-0002          415.0  0.0011 /   0.  1.6907 / 179.  1.7592 / 118.

    BUS-0003          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    ESB1 Replaceme    415.0  0.0000 /   0.  1.6907 / 179.  1.7592 / 118.

    BUS-0005          415.0  0.0037 /  10.  1.6906 / 179.  1.7592 / 118.

    BUS-0008          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0009          415.0  1.0095 / -30.  1.0076 /-150.  1.0122 /  90.

    BUS 2           11000.0  1.0073 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0013        11000.0  1.0074 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0014        11000.0  1.0072 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0015        11000.0  1.0073 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0016        11000.0  1.0073 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0017          415.0  0.0000 /   0.  1.6907 / 179.  1.7592 / 118.

    BUS-0018          415.0  0.0000 /   0.  1.6907 / 179.  1.7592 / 118.

    BUS-0019          415.0  0.0000 /   0.  1.6907 / 179.  1.7592 / 118.

    BUS-0020          415.0  0.0000 /   0.  1.6907 / 179.  1.7592 / 118.

    BUS-0022          415.0  0.0020 /  -2.  1.6912 / 179.  1.7595 / 118.

    BUS-0028          415.0  0.0011 /   0.  1.6907 / 179.  1.7592 / 118.

    BUS-0029          415.0  0.0011 /   0.  1.6907 / 179.  1.7592 / 118.

    BUS-0030          415.0  0.0011 /   0.  1.6907 / 179.  1.7592 / 118.

    BUS-0031          415.0  0.0011 /   0.  1.6907 / 179.  1.7592 / 118.
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  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.0011 /   0.  1.6907 / 179.  1.7592 / 118.

    BUS-0036          415.0  0.0020 /  -2.  1.6912 / 179.  1.7595 / 118.

    BUS-0038          415.0  1.0097 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0040          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-1        415.0  0.0011 /   0.  1.6907 / 179.  1.7592 / 118.

    ASB3_BUS-2        415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.0012 /   0.  1.6908 / 179.  1.7593 / 118.

    BUS-0052          415.0  0.0012 /   0.  1.6908 / 179.  1.7593 / 118.

    BUS-0053          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0063          415.0  0.0020 /  -2.  1.6912 / 179.  1.7595 / 118.

    BUS-0065          415.0  1.0097 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS-0066          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0068          415.0  0.0020 /  -2.  1.6912 / 179.  1.7595 / 118.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ESB1 Replaceme ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ESB1 Replaceme CBL-0015         415.   2046.3/ -34.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0017       BE1-P1           415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0018       PLC DB-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0019       ESB 2-P1         415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0020       BV-P1            415.      0.0/   0.      0.0/   0.      0.0/   0.

 ***********************************************************************************************
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: LL 

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================

  ASB2 Ess       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2008.5 / -176. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    8.800 +j 120.850 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    13.733

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     3023.3      2308.3      2133.7      2029.1      2009.9

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /    0.0     0.5050 / -180.0     0.5050 /  180.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0     2008.5 /-175.8      2008.5 /   4.2

  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0002          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0003          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ESB1 Replaceme    415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0005          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0008          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0009          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS 2           11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0013        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0014        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0015        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0016        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0017          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0018          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0019          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0020          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0022          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0028          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0029          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0030          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.
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  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0031          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0033          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0036          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0038          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0040          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-1        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-2        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB2 Ess          415.0  1.0100 /   0.  0.5050 /-180.  0.5050 / 180.

    BUS-0050          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0052          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0053          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0063          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0065          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0066          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0068          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0069          415.0  1.0100 /   0.  0.5104 /-179.  0.4997 / 179.

    ASB2 Ess       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0069       ASB2 Ess       CBL-0045         415.      0.0/   0.   2008.5/-176.   2008.5/   4.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-1     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  18980.3 /  178. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    6.063 +j  11.298 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     1.863

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    19621.1     18980.3     18980.3     18980.3     18980.3

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /  -30.0     0.5050 /  150.0     0.5050 /  150.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    18980.3 / 178.2     18980.3 /  -1.8

  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.6478 / 169.  0.4482 / 122.

    BUS-0002          415.0  1.0100 / -30.  0.6480 / 169.  0.4482 / 122.

    BUS-0003          415.0  1.0100 / -30.  0.9750 /-153.  0.9416 /  90.

    ESB1 Replaceme    415.0  1.0100 / -30.  0.6478 / 169.  0.4482 / 122.

    BUS-0005          415.0  1.0100 / -30.  0.6597 / 170.  0.4545 / 120.

    BUS-0008          415.0  1.0100 / -30.  0.9748 /-153.  0.9415 /  90.

    BUS-0009          415.0  1.0100 / -30.  0.9708 /-154.  0.9360 /  90.

    BUS 2           11000.0  1.0081 /  -2.  0.9340 /-122.  0.9747 / 121.

    BUS-0013        11000.0  1.0089 /  -2.  0.9360 /-122.  0.9749 / 121.

    BUS-0014        11000.0  1.0075 /  -2.  0.9331 /-122.  0.9749 / 121.

    BUS-0015        11000.0  1.0081 /  -2.  0.9340 /-122.  0.9747 / 121.

    BUS-0016        11000.0  1.0081 /  -2.  0.9340 /-122.  0.9747 / 121.

    BUS-0017          415.0  1.0100 / -30.  0.6478 / 169.  0.4482 / 122.

    BUS-0018          415.0  1.0100 / -30.  0.6478 / 169.  0.4482 / 122.

    BUS-0019          415.0  1.0100 / -30.  0.6478 / 169.  0.4482 / 122.

    BUS-0020          415.0  1.0100 / -30.  0.6478 / 169.  0.4482 / 122.

    BUS-0022          415.0  1.0100 / -30.  0.6573 / 169.  0.4472 / 121.

    BUS-0028          415.0  1.0100 / -30.  0.6480 / 169.  0.4482 / 122.

    BUS-0029          415.0  1.0100 / -30.  0.6480 / 169.  0.4482 / 122.

    BUS-0030          415.0  1.0100 / -30.  0.6480 / 169.  0.4482 / 122.

    BUS-0031          415.0  1.0100 / -30.  0.6480 / 169.  0.4482 / 122.
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  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.6480 / 169.  0.4482 / 122.

    BUS-0036          415.0  1.0100 / -30.  0.6574 / 169.  0.4472 / 121.

    BUS-0038          415.0  1.0100 / -30.  0.9762 /-153.  0.9425 /  90.

    BUS-0040          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.9750 /-153.  0.9416 /  90.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.6487 / 169.  0.4481 / 122.

    BUS-0052          415.0  1.0100 / -30.  0.6488 / 169.  0.4481 / 122.

    BUS-0053          415.0  1.0100 / -30.  0.9751 /-153.  0.9417 /  90.

    BUS-0063          415.0  1.0100 / -30.  0.6573 / 169.  0.4472 / 121.

    BUS-0065          415.0  1.0100 / -30.  0.9762 /-153.  0.9425 /  90.

    BUS-0066          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0068          415.0  1.0100 / -30.  0.6574 / 169.  0.4472 / 121.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-1     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.      0.0/   0.  18980.3/ 178.  18980.3/  -2.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-2     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  17779.6 /  179. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    6.536 +j  12.027 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     1.840

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    18355.0     17779.6     17779.6     17779.6     17779.6

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /  -30.0     0.5050 /  150.0     0.5050 /  150.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    17779.6 / 178.5     17779.6 /  -1.5

  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.9774 /-153.  0.9459 /  90.

    BUS-0002          415.0  1.0100 / -30.  0.9774 /-153.  0.9459 /  90.

    BUS-0003          415.0  1.0100 / -30.  0.6363 / 168.  0.4495 / 124.

    ESB1 Replaceme    415.0  1.0100 / -30.  0.9774 /-153.  0.9459 /  90.

    BUS-0005          415.0  1.0100 / -30.  0.9771 /-153.  0.9456 /  90.

    BUS-0008          415.0  1.0100 / -30.  0.6485 / 170.  0.4550 / 121.

    BUS-0009          415.0  1.0100 / -30.  0.9695 /-154.  0.9354 /  90.

    BUS 2           11000.0  1.0075 /  -2.  0.9327 /-122.  0.9748 / 121.

    BUS-0013        11000.0  1.0083 /  -2.  0.9347 /-122.  0.9749 / 121.

    BUS-0014        11000.0  1.0075 /  -2.  0.9327 /-122.  0.9748 / 121.

    BUS-0015        11000.0  1.0075 /  -2.  0.9327 /-122.  0.9748 / 121.

    BUS-0016        11000.0  1.0068 /  -2.  0.9318 /-122.  0.9750 / 121.

    BUS-0017          415.0  1.0100 / -30.  0.9774 /-153.  0.9459 /  90.

    BUS-0018          415.0  1.0100 / -30.  0.9774 /-153.  0.9459 /  90.

    BUS-0019          415.0  1.0100 / -30.  0.9774 /-153.  0.9459 /  90.

    BUS-0020          415.0  1.0100 / -30.  0.9774 /-153.  0.9459 /  90.

    BUS-0022          415.0  1.0100 / -30.  0.9785 /-153.  0.9467 /  90.

    BUS-0028          415.0  1.0100 / -30.  0.9774 /-153.  0.9459 /  90.

    BUS-0029          415.0  1.0100 / -30.  0.9774 /-153.  0.9459 /  90.

    BUS-0030          415.0  1.0100 / -30.  0.9774 /-153.  0.9459 /  90.

    BUS-0031          415.0  1.0100 / -30.  0.9774 /-153.  0.9459 /  90.
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  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.9774 /-153.  0.9459 /  90.

    BUS-0036          415.0  1.0100 / -30.  0.9785 /-153.  0.9468 /  90.

    BUS-0038          415.0  1.0100 / -30.  0.6460 / 169.  0.4479 / 123.

    BUS-0040          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.9774 /-153.  0.9459 /  90.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.9775 /-153.  0.9460 /  90.

    BUS-0052          415.0  1.0100 / -30.  0.9775 /-153.  0.9460 /  90.

    BUS-0053          415.0  1.0100 / -30.  0.6372 / 168.  0.4494 / 124.

    BUS-0063          415.0  1.0100 / -30.  0.9785 /-153.  0.9467 /  90.

    BUS-0065          415.0  1.0100 / -30.  0.6460 / 169.  0.4479 / 123.

    BUS-0066          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0068          415.0  1.0100 / -30.  0.9785 /-153.  0.9468 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-2     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.      0.0/   0.  17779.6/ 179.  17779.6/  -1.

 -----------------------------------------------------------------------------------------------
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  BUS 2          VOLTAGE BASE LL:               11000.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   7239.3 / -176. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    0.099 +j   1.264 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    12.775

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    10793.6      8189.2      7608.4      7292.0      7242.0

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /    0.0     0.5050 /  180.0     0.5050 /  180.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0     7239.3 /-175.5      7239.3 /   4.5

  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.8589 /  -5.  0.8965 /-175.  0.1502 /  75.

    BUS-0002          415.0  0.8588 /  -5.  0.8966 /-175.  0.1504 /  75.

    BUS-0003          415.0  0.8646 /  -3.  0.8865 /-177.  0.0809 /  74.

    ESB1 Replaceme    415.0  0.8589 /  -5.  0.8965 /-175.  0.1502 /  75.

    BUS-0005          415.0  0.8603 /  -5.  0.8948 /-175.  0.1450 /  76.

    BUS-0008          415.0  0.8654 /  -2.  0.8856 /-178.  0.0781 /  75.

    BUS-0009          415.0  0.8747 /   0.  0.8747 /-180.  0.0000 /   0.

    BUS 2           11000.0  1.0100 /   0.  0.5050 /-180.  0.5050 / 180.

    BUS-0013        11000.0  1.0100 /   0.  0.5209 /-178.  0.4896 / 178.

    BUS-0014        11000.0  1.0100 /   0.  0.5052 /-180.  0.5048 / 180.

    BUS-0015        11000.0  1.0100 /   0.  0.5050 /-180.  0.5050 / 180.

    BUS-0016        11000.0  1.0100 /   0.  0.5051 /-180.  0.5049 / 180.

    BUS-0017          415.0  0.8589 /  -5.  0.8965 /-175.  0.1502 /  75.

    BUS-0018          415.0  0.8589 /  -5.  0.8965 /-175.  0.1502 /  75.

    BUS-0019          415.0  0.8589 /  -5.  0.8965 /-175.  0.1502 /  75.

    BUS-0020          415.0  0.8589 /  -5.  0.8965 /-175.  0.1502 /  75.

    BUS-0022          415.0  0.8545 /  -5.  0.9019 /-175.  0.1641 /  73.

    BUS-0028          415.0  0.8588 /  -5.  0.8966 /-175.  0.1504 /  75.

    BUS-0029          415.0  0.8588 /  -5.  0.8966 /-175.  0.1504 /  75.

    BUS-0030          415.0  0.8588 /  -5.  0.8966 /-175.  0.1504 /  75.

    BUS-0031          415.0  0.8588 /  -5.  0.8966 /-175.  0.1504 /  75.
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  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.8588 /  -5.  0.8966 /-175.  0.1504 /  75.

    BUS-0036          415.0  0.8545 /  -5.  0.9020 /-175.  0.1644 /  73.

    BUS-0038          415.0  0.8595 /  -3.  0.8922 /-177.  0.0960 /  70.

    BUS-0040          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-1        415.0  0.8589 /  -5.  0.8965 /-175.  0.1502 /  75.

    ASB3_BUS-2        415.0  0.8646 /  -3.  0.8865 /-177.  0.0809 /  74.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.8585 /  -5.  0.8970 /-175.  0.1514 /  75.

    BUS-0052          415.0  0.8584 /  -5.  0.8971 /-175.  0.1517 /  75.

    BUS-0053          415.0  0.8641 /  -3.  0.8870 /-177.  0.0822 /  74.

    BUS-0063          415.0  0.8545 /  -5.  0.9019 /-175.  0.1641 /  73.

    BUS-0065          415.0  0.8595 /  -3.  0.8922 /-177.  0.0960 /  70.

    BUS-0066          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0068          415.0  0.8545 /  -5.  0.9020 /-175.  0.1644 /  73.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS 2          ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0013       BUS 2          FDR8           11000.      0.0/   0.   7040.2/-176.   7040.2/   4.

 BUS 2          BUS-0014       HV-CBL-FDR2    11000.      0.0/   0.    129.7/   9.    129.7/-171.

 BUS 2          BUS-0015       CABLE2         11000.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS 2          BUS-0016       CABLE15        11000.      0.0/   0.     69.9/   8.     69.9/-172.

 -----------------------------------------------------------------------------------------------
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  BUS-0001       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  24601.8 /  169. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    3.218 +j   9.354 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.907

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    27288.2     24606.2     24601.9     24601.8     24601.8

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /  -30.0     0.5050 /  150.0     0.5050 /  150.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    24601.8 / 169.0     24601.8 / -11.0

  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0002          415.0  1.0100 / -30.  0.5052 / 150.  0.5048 / 150.

    BUS-0003          415.0  1.0100 / -30.  0.9534 /-154.  0.9233 /  91.

    ESB1 Replaceme    415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0005          415.0  1.0100 / -30.  0.5165 / 153.  0.4950 / 147.

    BUS-0008          415.0  1.0100 / -30.  0.9531 /-154.  0.9231 /  91.

    BUS-0009          415.0  1.0100 / -30.  0.9471 /-154.  0.9166 /  91.

    BUS 2           11000.0  0.9990 /  -3.  0.9045 /-122.  0.9702 / 122.

    BUS-0013        11000.0  1.0001 /  -3.  0.9070 /-122.  0.9701 / 122.

    BUS-0014        11000.0  0.9981 /  -3.  0.9036 /-122.  0.9706 / 122.

    BUS-0015        11000.0  0.9990 /  -3.  0.9045 /-122.  0.9702 / 122.

    BUS-0016        11000.0  0.9990 /  -3.  0.9045 /-122.  0.9702 / 122.

    BUS-0017          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0018          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0019          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0020          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0022          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    BUS-0028          415.0  1.0100 / -30.  0.5052 / 150.  0.5048 / 150.

    BUS-0029          415.0  1.0100 / -30.  0.5052 / 150.  0.5048 / 150.

    BUS-0030          415.0  1.0100 / -30.  0.5052 / 150.  0.5048 / 150.

    BUS-0031          415.0  1.0100 / -30.  0.5052 / 150.  0.5048 / 150.
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  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.5052 / 150.  0.5048 / 150.

    BUS-0036          415.0  1.0100 / -30.  0.5158 / 151.  0.4945 / 149.

    BUS-0038          415.0  1.0100 / -30.  0.9549 /-154.  0.9242 /  91.

    BUS-0040          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.9534 /-154.  0.9233 /  91.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.5060 / 150.  0.5040 / 150.

    BUS-0052          415.0  1.0100 / -30.  0.5061 / 150.  0.5039 / 150.

    BUS-0053          415.0  1.0100 / -30.  0.9535 /-154.  0.9234 /  91.

    BUS-0063          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    BUS-0065          415.0  1.0100 / -30.  0.9549 /-154.  0.9242 /  91.

    BUS-0066          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0068          415.0  1.0100 / -30.  0.5158 / 151.  0.4945 / 149.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0001       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0002       BUS-0001       BUSTIE 1-2       415.      0.0/   0.   2005.5/ 156.   2005.5/ -24.

 BUS-0001       ESB1 Replaceme CBL-0015         415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0005       BUS-0001       FDR2-MBSB        415.      0.0/   0.  20705.0/ 171.  20705.0/  -9.

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0001       BUS-0050       B4-P1            415.      0.0/   0.   2006.0/ -24.   2006.0/ 156.

 -----------------------------------------------------------------------------------------------
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  BUS-0002       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  24530.8 /  169. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    3.238 +j   9.378 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.896

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    27188.9     24535.0     24530.9     24530.8     24530.8

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /  -30.0     0.5050 /  150.0     0.5050 /  150.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    24530.8 / 169.0     24530.8 / -11.0

  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.5062 / 150.  0.5038 / 150.

    BUS-0002          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0003          415.0  1.0100 / -30.  0.9536 /-154.  0.9235 /  91.

    ESB1 Replaceme    415.0  1.0100 / -30.  0.5062 / 150.  0.5038 / 150.

    BUS-0005          415.0  1.0100 / -30.  0.5177 / 153.  0.4940 / 147.

    BUS-0008          415.0  1.0100 / -30.  0.9533 /-154.  0.9233 /  91.

    BUS-0009          415.0  1.0100 / -30.  0.9474 /-154.  0.9169 /  91.

    BUS 2           11000.0  0.9991 /  -3.  0.9048 /-122.  0.9702 / 122.

    BUS-0013        11000.0  1.0002 /  -3.  0.9073 /-122.  0.9702 / 122.

    BUS-0014        11000.0  0.9983 /  -3.  0.9039 /-122.  0.9707 / 122.

    BUS-0015        11000.0  0.9991 /  -3.  0.9048 /-122.  0.9702 / 122.

    BUS-0016        11000.0  0.9991 /  -3.  0.9049 /-122.  0.9702 / 122.

    BUS-0017          415.0  1.0100 / -30.  0.5062 / 150.  0.5038 / 150.

    BUS-0018          415.0  1.0100 / -30.  0.5062 / 150.  0.5038 / 150.

    BUS-0019          415.0  1.0100 / -30.  0.5062 / 150.  0.5038 / 150.

    BUS-0020          415.0  1.0100 / -30.  0.5062 / 150.  0.5038 / 150.

    BUS-0022          415.0  1.0100 / -30.  0.5168 / 152.  0.4936 / 148.

    BUS-0028          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0029          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0030          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0031          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.
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  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0036          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    BUS-0038          415.0  1.0100 / -30.  0.9552 /-154.  0.9244 /  91.

    BUS-0040          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.5062 / 150.  0.5038 / 150.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.9536 /-154.  0.9235 /  91.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.5071 / 150.  0.5029 / 150.

    BUS-0052          415.0  1.0100 / -30.  0.5060 / 150.  0.5040 / 150.

    BUS-0053          415.0  1.0100 / -30.  0.9538 /-154.  0.9236 /  91.

    BUS-0063          415.0  1.0100 / -30.  0.5168 / 152.  0.4936 / 148.

    BUS-0065          415.0  1.0100 / -30.  0.9552 /-154.  0.9244 /  91.

    BUS-0066          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0068          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0002       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0002       BUS-0001       BUSTIE 1-2       415.      0.0/   0.  22577.7/ -10.  22577.7/ 170.

 BUS-0002       BUS-0028       ESB1-P1          415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0029       BLOWER1-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0030       GRIT CH-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0031       GRIT DRG-P1      415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0033       SETTLE TNK-P1    415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0052       B2-P1            415.      0.0/   0.   2006.0/ -24.   2006.0/ 156.

 -----------------------------------------------------------------------------------------------
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  BUS-0003       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  22665.9 /  170. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    3.691 +j  10.083 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.732

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    24834.2     22668.2     22666.0     22665.9     22665.9

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /  -30.0     0.5050 /  150.0     0.5050 /  150.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    22665.9 / 170.1     22665.9 /  -9.9

  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.9589 /-154.  0.9298 /  91.

    BUS-0002          415.0  1.0100 / -30.  0.9589 /-154.  0.9298 /  91.

    BUS-0003          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    ESB1 Replaceme    415.0  1.0100 / -30.  0.9589 /-154.  0.9298 /  91.

    BUS-0005          415.0  1.0100 / -30.  0.9584 /-154.  0.9294 /  91.

    BUS-0008          415.0  1.0100 / -30.  0.5165 / 153.  0.4950 / 147.

    BUS-0009          415.0  1.0100 / -30.  0.9475 /-154.  0.9173 /  91.

    BUS 2           11000.0  0.9990 /  -3.  0.9052 /-122.  0.9705 / 122.

    BUS-0013        11000.0  1.0002 /  -3.  0.9077 /-122.  0.9704 / 122.

    BUS-0014        11000.0  0.9990 /  -3.  0.9053 /-122.  0.9705 / 122.

    BUS-0015        11000.0  0.9990 /  -3.  0.9052 /-122.  0.9705 / 122.

    BUS-0016        11000.0  0.9982 /  -3.  0.9043 /-122.  0.9709 / 122.

    BUS-0017          415.0  1.0100 / -30.  0.9589 /-154.  0.9298 /  91.

    BUS-0018          415.0  1.0100 / -30.  0.9589 /-154.  0.9298 /  91.

    BUS-0019          415.0  1.0100 / -30.  0.9589 /-154.  0.9298 /  91.

    BUS-0020          415.0  1.0100 / -30.  0.9589 /-154.  0.9298 /  91.

    BUS-0022          415.0  1.0100 / -30.  0.9603 /-154.  0.9306 /  91.

    BUS-0028          415.0  1.0100 / -30.  0.9589 /-154.  0.9298 /  91.

    BUS-0029          415.0  1.0100 / -30.  0.9589 /-154.  0.9298 /  91.

    BUS-0030          415.0  1.0100 / -30.  0.9589 /-154.  0.9298 /  91.

    BUS-0031          415.0  1.0100 / -30.  0.9589 /-154.  0.9298 /  91.
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  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.9589 /-154.  0.9298 /  91.

    BUS-0036          415.0  1.0100 / -30.  0.9604 /-154.  0.9306 /  91.

    BUS-0038          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    BUS-0040          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.9589 /-154.  0.9298 /  91.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.9590 /-154.  0.9298 /  91.

    BUS-0052          415.0  1.0100 / -30.  0.9591 /-154.  0.9299 /  91.

    BUS-0053          415.0  1.0100 / -30.  0.5060 / 150.  0.5040 / 150.

    BUS-0063          415.0  1.0100 / -30.  0.9603 /-154.  0.9306 /  91.

    BUS-0065          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    BUS-0066          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0068          415.0  1.0100 / -30.  0.9604 /-154.  0.9306 /  91.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0003       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0008       BUS-0003       CABLE14          415.      0.0/   0.  20722.5/ 171.  20722.5/  -9.

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0003       BUS-0053       B3-P1            415.      0.0/   0.   2006.0/ -24.   2006.0/ 156.

 -----------------------------------------------------------------------------------------------
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  ESB1 Replaceme VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  24299.1 /  170. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    3.344 +j   9.441 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.823

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    26794.6     24302.4     24299.1     24299.1     24299.1

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /  -30.0     0.5050 /  150.0     0.5050 /  150.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    24299.1 / 169.5     24299.1 / -10.5

  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.5130 / 151.  0.4972 / 149.

    BUS-0002          415.0  1.0100 / -30.  0.5132 / 151.  0.4971 / 149.

    BUS-0003          415.0  1.0100 / -30.  0.9547 /-154.  0.9242 /  91.

    ESB1 Replaceme    415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0005          415.0  1.0100 / -30.  0.5246 / 154.  0.4881 / 146.

    BUS-0008          415.0  1.0100 / -30.  0.9544 /-154.  0.9240 /  91.

    BUS-0009          415.0  1.0100 / -30.  0.9485 /-154.  0.9176 /  91.

    BUS 2           11000.0  0.9996 /  -3.  0.9061 /-122.  0.9703 / 122.

    BUS-0013        11000.0  1.0007 /  -3.  0.9086 /-122.  0.9703 / 122.

    BUS-0014        11000.0  0.9988 /  -3.  0.9052 /-122.  0.9707 / 122.

    BUS-0015        11000.0  0.9996 /  -3.  0.9061 /-122.  0.9703 / 122.

    BUS-0016        11000.0  0.9996 /  -3.  0.9061 /-122.  0.9703 / 122.

    BUS-0017          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0018          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0019          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0020          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0022          415.0  1.0100 / -30.  0.5236 / 152.  0.4874 / 147.

    BUS-0028          415.0  1.0100 / -30.  0.5132 / 151.  0.4971 / 149.

    BUS-0029          415.0  1.0100 / -30.  0.5132 / 151.  0.4971 / 149.

    BUS-0030          415.0  1.0100 / -30.  0.5132 / 151.  0.4971 / 149.

    BUS-0031          415.0  1.0100 / -30.  0.5132 / 151.  0.4971 / 149.
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  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.5132 / 151.  0.4971 / 149.

    BUS-0036          415.0  1.0100 / -30.  0.5238 / 152.  0.4872 / 147.

    BUS-0038          415.0  1.0100 / -30.  0.9562 /-154.  0.9251 /  91.

    BUS-0040          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.5130 / 151.  0.4972 / 149.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.9547 /-154.  0.9242 /  91.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.5140 / 151.  0.4963 / 149.

    BUS-0052          415.0  1.0100 / -30.  0.5141 / 151.  0.4962 / 149.

    BUS-0053          415.0  1.0100 / -30.  0.9548 /-154.  0.9243 /  91.

    BUS-0063          415.0  1.0100 / -30.  0.5236 / 152.  0.4874 / 147.

    BUS-0065          415.0  1.0100 / -30.  0.9562 /-154.  0.9251 /  91.

    BUS-0066          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0068          415.0  1.0100 / -30.  0.5238 / 152.  0.4872 / 147.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ESB1 Replaceme ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ESB1 Replaceme CBL-0015         415.      0.0/   0.  24299.1/ 170.  24299.1/ -10.

 ESB1 Replaceme BUS-0017       BE1-P1           415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0018       PLC DB-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0019       ESB 2-P1         415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0020       BV-P1            415.      0.0/   0.      0.0/   0.      0.0/   0.

 ***********************************************************************************************

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 599 of 986



 05 Dec 2014     15:40:30                                             PAGE   52

                                                                                 

                                                                                 

                                                                                 

  

 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: LLG

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================

  ASB2 Ess       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2319.2 /   34. ( AMPS/DEG )

                 GRD RETURN CURRENT:           2319.2 RMS AMPS /   94.2 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    6.600 +j  90.638 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    13.733

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   4.400 +j  60.425 (PU)

                                               Z2:   4.400 +j  60.425 (PU)

                                               Z0:   4.400 +j  60.425 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     3491.0      2665.4      2463.7      2343.0      2320.8

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0     2319.2 / 154.2      2319.2 /  34.2

  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0002          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0003          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ESB1 Replaceme    415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0005          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0008          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0009          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS 2           11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0013        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0014        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0015        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0016        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0017          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0018          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0019          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0020          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0022          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0028          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0029          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0030          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.
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  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0031          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0033          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0036          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0038          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0040          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-1        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-2        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB2 Ess          415.0  1.0100 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0050          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0052          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0053          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0063          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0065          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0066          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0068          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0069          415.0  1.0100 /   0.  0.0097 /-159.  0.0097 /  81.

    ASB2 Ess       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0069       ASB2 Ess       CBL-0045         415.      0.0/   0.   2319.2/ 154.   2319.2/  34.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-1     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  19423.9 /  177. ( AMPS/DEG )

                 GRD RETURN CURRENT:           1027.1 RMS AMPS /  147.6 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    6.164 +j  11.127 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     1.805

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   3.032 +j   5.649 (PU)

                                               Z2:   3.032 +j   5.649 (PU)

                                               Z0: 203.514 +j   5.799 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    20013.2     19424.0     19423.9     19423.9     19423.9

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.5031 /  -30.8     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    19423.9 / 177.4     18540.2 /  -1.0

  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.5031 / -31.  0.2405 /-148.  0.2296 /  33.

    BUS-0002          415.0  1.5031 / -31.  0.2408 /-148.  0.2298 /  33.

    BUS-0003          415.0  1.0099 / -30.  0.9745 /-153.  0.9421 /  90.

    ESB1 Replaceme    415.0  1.5031 / -31.  0.2405 /-148.  0.2296 /  33.

    BUS-0005          415.0  1.5030 / -31.  0.2628 /-147.  0.2507 /  35.

    BUS-0008          415.0  1.0099 / -30.  0.9743 /-153.  0.9420 /  90.

    BUS-0009          415.0  1.0099 / -30.  0.9702 /-154.  0.9366 /  90.

    BUS 2           11000.0  1.0075 /  -2.  0.9340 /-122.  0.9752 / 121.

    BUS-0013        11000.0  1.0083 /  -2.  0.9360 /-122.  0.9754 / 121.

    BUS-0014        11000.0  1.0068 /  -2.  0.9331 /-122.  0.9754 / 121.

    BUS-0015        11000.0  1.0075 /  -2.  0.9340 /-122.  0.9752 / 121.

    BUS-0016        11000.0  1.0075 /  -2.  0.9340 /-122.  0.9752 / 121.

    BUS-0017          415.0  1.5031 / -31.  0.2405 /-148.  0.2296 /  33.

    BUS-0018          415.0  1.5031 / -31.  0.2405 /-148.  0.2296 /  33.

    BUS-0019          415.0  1.5031 / -31.  0.2405 /-148.  0.2296 /  33.

    BUS-0020          415.0  1.5031 / -31.  0.2405 /-148.  0.2296 /  33.

    BUS-0022          415.0  1.5033 / -31.  0.2525 /-148.  0.2414 /  33.

    BUS-0028          415.0  1.5031 / -31.  0.2408 /-148.  0.2298 /  33.

    BUS-0029          415.0  1.5031 / -31.  0.2408 /-148.  0.2298 /  33.

    BUS-0030          415.0  1.5031 / -31.  0.2408 /-148.  0.2298 /  33.

    BUS-0031          415.0  1.5031 / -31.  0.2408 /-148.  0.2298 /  33.
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  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.5031 / -31.  0.2408 /-148.  0.2298 /  33.

    BUS-0036          415.0  1.5033 / -31.  0.2527 /-148.  0.2416 /  33.

    BUS-0038          415.0  1.0100 / -30.  0.9757 /-153.  0.9430 /  90.

    BUS-0040          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-1        415.0  1.5031 / -31.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-2        415.0  1.0099 / -30.  0.9745 /-153.  0.9421 /  90.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.5031 / -31.  0.2416 /-148.  0.2307 /  33.

    BUS-0052          415.0  1.5031 / -31.  0.2418 /-148.  0.2309 /  33.

    BUS-0053          415.0  1.0099 / -30.  0.9746 /-153.  0.9422 /  90.

    BUS-0063          415.0  1.5033 / -31.  0.2525 /-148.  0.2414 /  33.

    BUS-0065          415.0  1.0100 / -30.  0.9757 /-153.  0.9430 /  90.

    BUS-0066          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0068          415.0  1.5033 / -31.  0.2527 /-148.  0.2416 /  33.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-1     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.      0.0/   0.  19423.9/ 177.  18540.2/  -1.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-2     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  18221.5 /  178. ( AMPS/DEG )

                 GRD RETURN CURRENT:           1026.4 RMS AMPS /  147.5 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    6.648 +j  11.830 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     1.779

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   3.268 +j   6.013 (PU)

                                               Z2:   3.268 +j   6.013 (PU)

                                               Z0: 203.514 +j   5.799 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    18747.4     18221.6     18221.5     18221.5     18221.5

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.5022 /  -30.8     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    18221.5 / 177.7     17341.6 /  -0.6

  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0099 / -30.  0.9769 /-153.  0.9464 /  90.

    BUS-0002          415.0  1.0099 / -30.  0.9769 /-153.  0.9465 /  90.

    BUS-0003          415.0  1.5022 / -31.  0.2257 /-148.  0.2148 /  34.

    ESB1 Replaceme    415.0  1.0099 / -30.  0.9769 /-153.  0.9464 /  90.

    BUS-0005          415.0  1.0099 / -30.  0.9765 /-153.  0.9461 /  90.

    BUS-0008          415.0  1.5021 / -31.  0.2484 /-147.  0.2363 /  35.

    BUS-0009          415.0  1.0099 / -30.  0.9688 /-154.  0.9360 /  90.

    BUS 2           11000.0  1.0068 /  -3.  0.9327 /-122.  0.9752 / 121.

    BUS-0013        11000.0  1.0076 /  -2.  0.9347 /-122.  0.9754 / 121.

    BUS-0014        11000.0  1.0068 /  -3.  0.9327 /-122.  0.9752 / 121.

    BUS-0015        11000.0  1.0068 /  -3.  0.9327 /-122.  0.9752 / 121.

    BUS-0016        11000.0  1.0061 /  -3.  0.9318 /-122.  0.9755 / 121.

    BUS-0017          415.0  1.0099 / -30.  0.9769 /-153.  0.9464 /  90.

    BUS-0018          415.0  1.0099 / -30.  0.9769 /-153.  0.9464 /  90.

    BUS-0019          415.0  1.0099 / -30.  0.9769 /-153.  0.9464 /  90.

    BUS-0020          415.0  1.0099 / -30.  0.9769 /-153.  0.9464 /  90.

    BUS-0022          415.0  1.0099 / -30.  0.9780 /-153.  0.9473 /  90.

    BUS-0028          415.0  1.0099 / -30.  0.9769 /-153.  0.9465 /  90.

    BUS-0029          415.0  1.0099 / -30.  0.9769 /-153.  0.9465 /  90.

    BUS-0030          415.0  1.0099 / -30.  0.9769 /-153.  0.9465 /  90.

    BUS-0031          415.0  1.0099 / -30.  0.9769 /-153.  0.9465 /  90.
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  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0099 / -30.  0.9769 /-153.  0.9465 /  90.

    BUS-0036          415.0  1.0100 / -30.  0.9780 /-153.  0.9473 /  90.

    BUS-0038          415.0  1.5024 / -31.  0.2378 /-148.  0.2267 /  33.

    BUS-0040          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-1        415.0  1.0099 / -30.  0.9769 /-153.  0.9464 /  90.

    ASB3_BUS-2        415.0  1.5022 / -31.  0.0000 /   0.  0.0000 /   0.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0099 / -30.  0.9770 /-153.  0.9465 /  90.

    BUS-0052          415.0  1.0099 / -30.  0.9770 /-153.  0.9465 /  90.

    BUS-0053          415.0  1.5022 / -31.  0.2268 /-148.  0.2158 /  34.

    BUS-0063          415.0  1.0099 / -30.  0.9780 /-153.  0.9473 /  90.

    BUS-0065          415.0  1.5024 / -31.  0.2378 /-148.  0.2267 /  33.

    BUS-0066          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0068          415.0  1.0100 / -30.  0.9780 /-153.  0.9473 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-2     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.      0.0/   0.  18221.5/ 178.  17341.6/  -1.

 -----------------------------------------------------------------------------------------------
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  BUS 2          VOLTAGE BASE LL:               11000.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   7308.6 / -179. ( AMPS/DEG )

                 GRD RETURN CURRENT:            951.7 RMS AMPS /  101.0 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    0.100 +j   1.218 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    12.127

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   0.049 +j   0.632 (PU)

                                               Z2:   0.049 +j   0.632 (PU)

                                               Z0:   1.569 +j   7.886 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    10819.0      8177.1      7628.1      7349.6      7310.5

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.4579 /   -0.3     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0     7308.6 /-179.2      7200.7 /   8.2

  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.8313 /  -5.  0.8681 /-175.  0.1502 /  75.

    BUS-0002          415.0  0.8313 /  -5.  0.8682 /-175.  0.1504 /  75.

    BUS-0003          415.0  0.8345 /  -3.  0.8560 /-178.  0.0809 /  74.

    ESB1 Replaceme    415.0  0.8313 /  -5.  0.8681 /-175.  0.1502 /  75.

    BUS-0005          415.0  0.8325 /  -5.  0.8662 /-176.  0.1450 /  76.

    BUS-0008          415.0  0.8352 /  -3.  0.8550 /-178.  0.0781 /  75.

    BUS-0009          415.0  0.8417 /   0.  0.8417 / 180.  0.0000 /   0.

    BUS 2           11000.0  1.4579 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0013        11000.0  1.4573 /   0.  0.0199 /-151.  0.0251 /  56.

    BUS-0014        11000.0  1.4579 /   0.  0.0002 /-163.  0.0002 /  19.

    BUS-0015        11000.0  1.4579 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0016        11000.0  1.4579 /   0.  0.0001 /-164.  0.0001 /  18.

    BUS-0017          415.0  0.8313 /  -5.  0.8681 /-175.  0.1502 /  75.

    BUS-0018          415.0  0.8313 /  -5.  0.8681 /-175.  0.1502 /  75.

    BUS-0019          415.0  0.8313 /  -5.  0.8681 /-175.  0.1502 /  75.

    BUS-0020          415.0  0.8313 /  -5.  0.8681 /-175.  0.1502 /  75.

    BUS-0022          415.0  0.8274 /  -6.  0.8739 /-175.  0.1641 /  73.

    BUS-0028          415.0  0.8313 /  -5.  0.8682 /-175.  0.1504 /  75.

    BUS-0029          415.0  0.8313 /  -5.  0.8682 /-175.  0.1504 /  75.

    BUS-0030          415.0  0.8313 /  -5.  0.8682 /-175.  0.1504 /  75.

    BUS-0031          415.0  0.8313 /  -5.  0.8682 /-175.  0.1504 /  75.
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  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.8313 /  -5.  0.8682 /-175.  0.1504 /  75.

    BUS-0036          415.0  0.8274 /  -6.  0.8740 /-175.  0.1644 /  73.

    BUS-0038          415.0  0.8299 /  -3.  0.8621 /-177.  0.0960 /  70.

    BUS-0040          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-1        415.0  0.8313 /  -5.  0.8681 /-175.  0.1502 /  75.

    ASB3_BUS-2        415.0  0.8345 /  -3.  0.8560 /-178.  0.0809 /  74.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.8310 /  -5.  0.8687 /-175.  0.1514 /  75.

    BUS-0052          415.0  0.8309 /  -5.  0.8687 /-175.  0.1517 /  75.

    BUS-0053          415.0  0.8341 /  -3.  0.8565 /-178.  0.0822 /  74.

    BUS-0063          415.0  0.8274 /  -6.  0.8739 /-175.  0.1641 /  73.

    BUS-0065          415.0  0.8299 /  -3.  0.8621 /-177.  0.0960 /  70.

    BUS-0066          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0068          415.0  0.8274 /  -6.  0.8740 /-175.  0.1644 /  73.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS 2          ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0013       BUS 2          FDR8           11000.      8.7/ 105.   7109.9/-179.   7001.7/   8.

 BUS 2          BUS-0014       HV-CBL-FDR2    11000.      5.7/ 105.    130.0/   8.    129.4/-170.

 BUS 2          BUS-0015       CABLE2         11000.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS 2          BUS-0016       CABLE15        11000.      3.1/ 104.     70.1/   7.     69.7/-171.

 -----------------------------------------------------------------------------------------------
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  BUS-0001       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  25087.1 /  169. ( AMPS/DEG )

                 GRD RETURN CURRENT:           1038.2 RMS AMPS /  148.0 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    3.309 +j   9.276 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.803

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.609 +j   4.677 (PU)

                                               Z2:   1.609 +j   4.677 (PU)

                                               Z0: 202.091 +j   4.827 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    27625.8     25090.3     25087.1     25087.1     25087.1

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.5085 /  -30.7     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    25087.1 / 168.6     24118.0 / -10.6

  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.5085 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0002          415.0  1.5085 / -31.  0.0003 /-157.  0.0003 /  23.

    BUS-0003          415.0  1.0099 / -30.  0.9528 /-154.  0.9238 /  91.

    ESB1 Replaceme    415.0  1.5085 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0005          415.0  1.5084 / -31.  0.0296 /-142.  0.0283 /  39.

    BUS-0008          415.0  1.0099 / -30.  0.9525 /-154.  0.9236 /  91.

    BUS-0009          415.0  1.0099 / -30.  0.9465 /-154.  0.9172 /  91.

    BUS 2           11000.0  0.9984 /  -3.  0.9045 /-122.  0.9706 / 122.

    BUS-0013        11000.0  0.9996 /  -3.  0.9070 /-122.  0.9706 / 122.

    BUS-0014        11000.0  0.9975 /  -3.  0.9036 /-122.  0.9711 / 122.

    BUS-0015        11000.0  0.9984 /  -3.  0.9045 /-122.  0.9706 / 122.

    BUS-0016        11000.0  0.9984 /  -3.  0.9045 /-122.  0.9706 / 122.

    BUS-0017          415.0  1.5085 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0018          415.0  1.5085 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0019          415.0  1.5085 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0020          415.0  1.5085 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0022          415.0  1.5087 / -31.  0.0156 /-163.  0.0154 /  18.

    BUS-0028          415.0  1.5085 / -31.  0.0003 /-157.  0.0003 /  23.

    BUS-0029          415.0  1.5085 / -31.  0.0003 /-157.  0.0003 /  23.

    BUS-0030          415.0  1.5085 / -31.  0.0003 /-157.  0.0003 /  23.

    BUS-0031          415.0  1.5085 / -31.  0.0003 /-157.  0.0003 /  23.
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  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.5085 / -31.  0.0003 /-157.  0.0003 /  23.

    BUS-0036          415.0  1.5087 / -31.  0.0158 /-163.  0.0156 /  18.

    BUS-0038          415.0  1.0100 / -30.  0.9544 /-154.  0.9247 /  91.

    BUS-0040          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-1        415.0  1.5085 / -31.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-2        415.0  1.0099 / -30.  0.9528 /-154.  0.9238 /  91.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.5085 / -31.  0.0014 /-163.  0.0014 /  18.

    BUS-0052          415.0  1.5085 / -31.  0.0017 /-162.  0.0017 /  18.

    BUS-0053          415.0  1.0099 / -30.  0.9530 /-154.  0.9239 /  91.

    BUS-0063          415.0  1.5087 / -31.  0.0156 /-163.  0.0154 /  18.

    BUS-0065          415.0  1.0100 / -30.  0.9544 /-154.  0.9247 /  91.

    BUS-0066          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0068          415.0  1.5087 / -31.  0.0158 /-163.  0.0156 /  18.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0001       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0002       BUS-0001       BUSTIE 1-2       415.     28.2/ -45.   2018.7/ 156.   1992.3/ -23.

 BUS-0001       ESB1 Replaceme CBL-0015         415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0005       BUS-0001       FDR2-MBSB        415.     56.4/ 135.  21159.3/ 171.  20252.4/  -8.

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0001       BUS-0050       B4-P1            415.     28.2/ 135.   2019.1/ -24.   1992.8/ 157.

 -----------------------------------------------------------------------------------------------
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  BUS-0002       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  25015.8 /  169. ( AMPS/DEG )

                 GRD RETURN CURRENT:           1038.0 RMS AMPS /  148.0 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    3.329 +j   9.299 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.793

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.619 +j   4.689 (PU)

                                               Z2:   1.619 +j   4.689 (PU)

                                               Z0: 202.111 +j   4.861 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    27527.2     25018.9     25015.8     25015.8     25015.8

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.5084 /  -30.7     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    25015.8 / 168.6     24047.3 / -10.5

  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.5084 / -31.  0.0031 /-143.  0.0029 /  38.

    BUS-0002          415.0  1.5084 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0003          415.0  1.0099 / -30.  0.9531 /-154.  0.9241 /  91.

    ESB1 Replaceme    415.0  1.5084 / -31.  0.0031 /-143.  0.0029 /  38.

    BUS-0005          415.0  1.5084 / -31.  0.0326 /-142.  0.0311 /  39.

    BUS-0008          415.0  1.0099 / -30.  0.9528 /-154.  0.9239 /  91.

    BUS-0009          415.0  1.0099 / -30.  0.9468 /-154.  0.9174 /  91.

    BUS 2           11000.0  0.9985 /  -3.  0.9048 /-122.  0.9707 / 122.

    BUS-0013        11000.0  0.9997 /  -3.  0.9073 /-122.  0.9707 / 122.

    BUS-0014        11000.0  0.9976 /  -3.  0.9039 /-122.  0.9711 / 122.

    BUS-0015        11000.0  0.9985 /  -3.  0.9048 /-122.  0.9707 / 122.

    BUS-0016        11000.0  0.9985 /  -3.  0.9049 /-122.  0.9707 / 122.

    BUS-0017          415.0  1.5084 / -31.  0.0031 /-143.  0.0029 /  38.

    BUS-0018          415.0  1.5084 / -31.  0.0031 /-143.  0.0029 /  38.

    BUS-0019          415.0  1.5084 / -31.  0.0031 /-143.  0.0029 /  38.

    BUS-0020          415.0  1.5084 / -31.  0.0031 /-143.  0.0029 /  38.

    BUS-0022          415.0  1.5086 / -31.  0.0185 /-159.  0.0180 /  21.

    BUS-0028          415.0  1.5084 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0029          415.0  1.5084 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0030          415.0  1.5084 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0031          415.0  1.5084 / -31.  0.0000 /   0.  0.0000 /   0.
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  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.5084 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0036          415.0  1.5086 / -31.  0.0156 /-163.  0.0154 /  18.

    BUS-0038          415.0  1.0100 / -30.  0.9546 /-154.  0.9249 /  91.

    BUS-0040          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-1        415.0  1.5084 / -31.  0.0031 /-143.  0.0029 /  38.

    ASB3_BUS-2        415.0  1.0099 / -30.  0.9531 /-154.  0.9241 /  91.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.5084 / -31.  0.0044 /-149.  0.0042 /  31.

    BUS-0052          415.0  1.5085 / -31.  0.0014 /-163.  0.0014 /  18.

    BUS-0053          415.0  1.0099 / -30.  0.9532 /-154.  0.9241 /  91.

    BUS-0063          415.0  1.5086 / -31.  0.0185 /-159.  0.0180 /  21.

    BUS-0065          415.0  1.0100 / -30.  0.9546 /-154.  0.9249 /  91.

    BUS-0066          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0068          415.0  1.5086 / -31.  0.0156 /-163.  0.0154 /  18.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0002       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0002       BUS-0001       BUSTIE 1-2       415.     28.3/ -45.  23047.4/ -10.  22109.6/ 171.

 BUS-0002       BUS-0028       ESB1-P1          415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0029       BLOWER1-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0030       GRIT CH-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0031       GRIT DRG-P1      415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0033       SETTLE TNK-P1    415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0052       B2-P1            415.     28.3/ 135.   2019.2/ -24.   1992.8/ 157.

 -----------------------------------------------------------------------------------------------

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 611 of 986



 05 Dec 2014     15:40:30                                             PAGE   64

                                                                                 

                                                                                 

                                                                                 

  

  BUS-0003       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  23147.1 /  170. ( AMPS/DEG )

                 GRD RETURN CURRENT:           1037.5 RMS AMPS /  147.9 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    3.795 +j   9.987 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.632

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.846 +j   5.041 (PU)

                                               Z2:   1.846 +j   5.041 (PU)

                                               Z0: 202.091 +j   4.827 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    25184.0     23148.8     23147.2     23147.1     23147.1

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.5076 /  -30.7     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    23147.1 / 169.6     22186.4 /  -9.4

  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0099 / -30.  0.9584 /-154.  0.9303 /  91.

    BUS-0002          415.0  1.0099 / -30.  0.9584 /-154.  0.9303 /  91.

    BUS-0003          415.0  1.5076 / -31.  0.0000 /   0.  0.0000 /   0.

    ESB1 Replaceme    415.0  1.0099 / -30.  0.9584 /-154.  0.9303 /  91.

    BUS-0005          415.0  1.0099 / -30.  0.9579 /-154.  0.9299 /  91.

    BUS-0008          415.0  1.5075 / -31.  0.0296 /-142.  0.0283 /  39.

    BUS-0009          415.0  1.0099 / -30.  0.9469 /-154.  0.9179 /  91.

    BUS 2           11000.0  0.9984 /  -3.  0.9052 /-122.  0.9710 / 122.

    BUS-0013        11000.0  0.9995 /  -3.  0.9077 /-122.  0.9709 / 122.

    BUS-0014        11000.0  0.9984 /  -3.  0.9053 /-122.  0.9709 / 122.

    BUS-0015        11000.0  0.9984 /  -3.  0.9052 /-122.  0.9710 / 122.

    BUS-0016        11000.0  0.9975 /  -3.  0.9043 /-122.  0.9714 / 122.

    BUS-0017          415.0  1.0099 / -30.  0.9584 /-154.  0.9303 /  91.

    BUS-0018          415.0  1.0099 / -30.  0.9584 /-154.  0.9303 /  91.

    BUS-0019          415.0  1.0099 / -30.  0.9584 /-154.  0.9303 /  91.

    BUS-0020          415.0  1.0099 / -30.  0.9584 /-154.  0.9303 /  91.

    BUS-0022          415.0  1.0100 / -30.  0.9598 /-154.  0.9311 /  91.

    BUS-0028          415.0  1.0099 / -30.  0.9584 /-154.  0.9303 /  91.

    BUS-0029          415.0  1.0099 / -30.  0.9584 /-154.  0.9303 /  91.

    BUS-0030          415.0  1.0099 / -30.  0.9584 /-154.  0.9303 /  91.

    BUS-0031          415.0  1.0099 / -30.  0.9584 /-154.  0.9303 /  91.
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  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0099 / -30.  0.9584 /-154.  0.9303 /  91.

    BUS-0036          415.0  1.0100 / -30.  0.9598 /-154.  0.9311 /  91.

    BUS-0038          415.0  1.5078 / -31.  0.0156 /-163.  0.0154 /  18.

    BUS-0040          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-1        415.0  1.0099 / -30.  0.9584 /-154.  0.9303 /  91.

    ASB3_BUS-2        415.0  1.5076 / -31.  0.0000 /   0.  0.0000 /   0.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0099 / -30.  0.9585 /-154.  0.9304 /  91.

    BUS-0052          415.0  1.0099 / -30.  0.9585 /-154.  0.9304 /  91.

    BUS-0053          415.0  1.5076 / -31.  0.0014 /-163.  0.0014 /  18.

    BUS-0063          415.0  1.0100 / -30.  0.9598 /-154.  0.9311 /  91.

    BUS-0065          415.0  1.5078 / -31.  0.0156 /-163.  0.0154 /  18.

    BUS-0066          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0068          415.0  1.0100 / -30.  0.9598 /-154.  0.9311 /  91.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0003       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0008       BUS-0003       CABLE14          415.     30.6/ 134.  21187.0/ 171.  20259.9/  -8.

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0003       BUS-0053       B3-P1            415.     30.6/ 134.   2020.1/ -24.   1991.8/ 157.

 -----------------------------------------------------------------------------------------------
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  ESB1 Replaceme VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  24782.4 /  169. ( AMPS/DEG )

                 GRD RETURN CURRENT:           1037.7 RMS AMPS /  148.0 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    3.436 +j   9.359 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.724

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.672 +j   4.720 (PU)

                                               Z2:   1.672 +j   4.720 (PU)

                                               Z0: 202.154 +j   4.870 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    27138.0     24784.8     24782.4     24782.4     24782.4

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.5082 /  -30.7     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    24782.4 / 169.1     23817.3 / -10.0

  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.5082 / -31.  0.0136 /-157.  0.0131 /  24.

    BUS-0002          415.0  1.5082 / -31.  0.0139 /-157.  0.0134 /  24.

    BUS-0003          415.0  1.0099 / -30.  0.9541 /-154.  0.9247 /  91.

    ESB1 Replaceme    415.0  1.5082 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0005          415.0  1.5082 / -31.  0.0426 /-147.  0.0408 /  34.

    BUS-0008          415.0  1.0099 / -30.  0.9538 /-154.  0.9245 /  91.

    BUS-0009          415.0  1.0099 / -30.  0.9479 /-154.  0.9181 /  91.

    BUS 2           11000.0  0.9990 /  -3.  0.9061 /-122.  0.9708 / 122.

    BUS-0013        11000.0  1.0001 /  -3.  0.9086 /-122.  0.9708 / 122.

    BUS-0014        11000.0  0.9982 /  -3.  0.9052 /-122.  0.9712 / 122.

    BUS-0015        11000.0  0.9990 /  -3.  0.9061 /-122.  0.9708 / 122.

    BUS-0016        11000.0  0.9990 /  -3.  0.9061 /-122.  0.9708 / 122.

    BUS-0017          415.0  1.5082 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0018          415.0  1.5082 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0019          415.0  1.5082 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0020          415.0  1.5082 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0022          415.0  1.5084 / -31.  0.0290 /-160.  0.0283 /  21.

    BUS-0028          415.0  1.5082 / -31.  0.0139 /-157.  0.0134 /  24.

    BUS-0029          415.0  1.5082 / -31.  0.0139 /-157.  0.0134 /  24.

    BUS-0030          415.0  1.5082 / -31.  0.0139 /-157.  0.0134 /  24.

    BUS-0031          415.0  1.5082 / -31.  0.0139 /-157.  0.0134 /  24.
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  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.5082 / -31.  0.0139 /-157.  0.0134 /  24.

    BUS-0036          415.0  1.5084 / -31.  0.0292 /-160.  0.0285 /  21.

    BUS-0038          415.0  1.0100 / -30.  0.9557 /-154.  0.9256 /  91.

    BUS-0040          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-1        415.0  1.5082 / -31.  0.0136 /-157.  0.0131 /  24.

    ASB3_BUS-2        415.0  1.0099 / -30.  0.9541 /-154.  0.9247 /  91.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.5083 / -31.  0.0150 /-157.  0.0145 /  24.

    BUS-0052          415.0  1.5083 / -31.  0.0153 /-157.  0.0147 /  24.

    BUS-0053          415.0  1.0099 / -30.  0.9543 /-154.  0.9248 /  91.

    BUS-0063          415.0  1.5084 / -31.  0.0290 /-160.  0.0283 /  21.

    BUS-0065          415.0  1.0100 / -30.  0.9557 /-154.  0.9256 /  91.

    BUS-0066          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0068          415.0  1.5084 / -31.  0.0292 /-160.  0.0285 /  21.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ESB1 Replaceme ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ESB1 Replaceme CBL-0015         415.      0.0/   0.  24782.4/ 169.  23817.3/ -10.

 ESB1 Replaceme BUS-0017       BE1-P1           415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0018       PLC DB-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0019       ESB 2-P1         415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0020       BV-P1            415.      0.0/   0.      0.0/   0.      0.0/   0.

 ***********************************************************************************************
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 ***************** F A U L T    A N A L Y S I S    S U M M A R Y ***************

 -------------------------------------------------------------------------------

 -------------------------------------------------------------------------------

  BUS NAME             VOLTAGE            AVAILABLE FAULT CURRENT

                         L-L           3 PHASE      X/R LINE/GRND    X/R

  ASB2 Ess                415.          2319.2     13.7   2319.25     13.7

  ASB3_BUS-1              415.         21916.6      1.9   2004.71      0.1

  ASB3_BUS-2              415.         20530.1      1.8   1999.65      0.1

  BUS 2                 11000.          8359.2     12.8   1709.86      5.5

  BUS-0001                415.         28407.8      2.9   2048.29      0.1

  

  BUS-0002                415.         28325.7      2.9   2047.86      0.1

  BUS-0003                415.         26172.4      2.7   2043.10      0.1

  ESB1 Replaceme          415.         28058.2      2.8   2046.32      0.1

 *********************** FAULT ANALYSIS REPORT COMPLETED ***********************
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 ************* P R E - F A U L T   V O L T A G E   P R O F I L E **************

 BUS#  NAME       BASE VOLTS    PU VOLTS     ANGLE (D)

   ASB2 Ess          415.00     1.0100           0.

   ASB3_BUS-1        415.00     1.0100         -30.

   ASB3_BUS-2        415.00     1.0100         -30.

   BUS 2           11000.00     1.0100           0.

   BUS-0001          415.00     1.0100         -30.

   BUS-0002          415.00     1.0100         -30.

   BUS-0003          415.00     1.0100         -30.

   ESB1 Replaceme    415.00     1.0100         -30.
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: 3PH

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: SLG

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: LL 

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: LLG

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================
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 ***************** F A U L T    A N A L Y S I S    S U M M A R Y ***************

 -------------------------------------------------------------------------------

 -------------------------------------------------------------------------------

  BUS NAME             VOLTAGE            AVAILABLE FAULT CURRENT

                         L-L           3 PHASE      X/R LINE/GRND    X/R

 *********************** FAULT ANALYSIS REPORT COMPLETED ***********************
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 ------------------------------------------------------------------------------

 ALL INFORMATION PRESENTED IS FOR REVIEW, APPROVAL

 INTERPRETATION AND APPLICATION BY A REGISTERED ENGINEER ONLY

 SKM DISCLAIMS ANY RESPONSIBILITY AND LIABILITY RESULTING

 FROM THE USE AND INTERPRETATION OF THIS SOFTWARE.

 ------------------------------------------------------------------------------

 SKM POWER*TOOLS FOR WINDOWS

 SHORT CIRCUIT ANALYSIS REPORT

 COPYRIGHT SKM SYSTEMS ANALYSIS, INC. 1995-2014

 ------------------------------------------------------------------------------
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     ALL PU VALUES ARE EXPRESSED ON A 100 MVA BASE

                    SWING GENERATORS

     BUS NAME       SOURCE NAME       VOLTAGE  ANGLE

     ================================================

     BUS-0013       UTIL-0001         1.01     0.00

     BUS-0069       SGEN-0001         1.00     0.00
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 ************* P R E - F A U L T   V O L T A G E   P R O F I L E **************

 BUS#  NAME       BASE VOLTS    PU VOLTS     ANGLE (D)

   ASB2 Ess          415.00     1.0100           0.

   ASB3_BUS-1        415.00     1.0100         -30.

   ASB3_BUS-2        415.00     1.0100         -30.

   BUS 2           11000.00     1.0100           0.

   BUS-0001          415.00     1.0100         -30.

   BUS-0002          415.00     1.0100         -30.

   BUS-0003          415.00     1.0100         -30.

   ESB1 Replaceme    415.00     1.0100         -30.
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: 3PH

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================

  ASB2 Ess       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2319.2 /  -86. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    4.400 +j  60.425 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    13.733

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     3491.0      2665.4      2463.7      2343.0      2320.8

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2319.2 / -85.8     2319.2 / 154.2      2319.2 /  34.2

  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0002          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0003          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ESB1 Replaceme    415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0005          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0008          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0009          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS 2           11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0013        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0014        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0015        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0016        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0017          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0018          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0019          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0020          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0022          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0028          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0029          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0030          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.
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  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0031          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0033          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0036          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0038          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0040          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-1        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-2        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB2 Ess          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0050          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0052          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0053          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0054          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0063          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0065          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0066          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0068          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0069          415.0  0.0097 / -39.  0.0097 /-159.  0.0097 /  81.

    ASB2 Ess       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0069       ASB2 Ess       CBL-0045         415.   2319.2/ -86.   2319.2/ 154.   2319.2/  34.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-1     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  21875.9 /  -92. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    3.042 +j   5.657 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     1.860

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    22609.5     21876.0     21875.9     21875.9     21875.9

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 21875.9 / -91.7    21875.9 / 148.3     21875.9 /  28.3

  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.2709 / -57.  0.2709 /-177.  0.2709 /  63.

    BUS-0002          415.0  0.2735 / -57.  0.2735 /-177.  0.2735 /  63.

    BUS-0003          415.0  0.9470 / -32.  0.9470 /-152.  0.9470 /  88.

    ESB1 Replaceme    415.0  0.2709 / -57.  0.2709 /-177.  0.2709 /  63.

    BUS-0005          415.0  0.9348 / -32.  0.9348 /-152.  0.9348 /  88.

    BUS-0008          415.0  0.9465 / -32.  0.9465 /-152.  0.9465 /  88.

    BUS-0009          415.0  0.2985 / -56.  0.2985 /-176.  0.2985 /  64.

    BUS 2           11000.0  0.9348 /  -2.  0.9348 /-122.  0.9348 / 118.

    BUS-0013        11000.0  0.9368 /  -2.  0.9368 /-122.  0.9368 / 118.

    BUS-0014        11000.0  0.9348 /  -2.  0.9348 /-122.  0.9348 / 118.

    BUS-0015        11000.0  0.9339 /  -2.  0.9339 /-122.  0.9339 / 118.

    BUS-0016        11000.0  0.9348 /  -2.  0.9348 /-122.  0.9348 / 118.

    BUS-0017          415.0  0.2709 / -57.  0.2709 /-177.  0.2709 /  63.

    BUS-0018          415.0  0.2709 / -57.  0.2709 /-177.  0.2709 /  63.

    BUS-0019          415.0  0.2709 / -57.  0.2709 /-177.  0.2709 /  63.

    BUS-0020          415.0  0.2709 / -57.  0.2709 /-177.  0.2709 /  63.

    BUS-0022          415.0  0.2846 / -58.  0.2846 /-178.  0.2846 /  62.

    BUS-0028          415.0  0.2735 / -57.  0.2735 /-177.  0.2735 /  63.

    BUS-0029          415.0  0.2735 / -57.  0.2735 /-177.  0.2735 /  63.

    BUS-0030          415.0  0.2735 / -57.  0.2735 /-177.  0.2735 /  63.

    BUS-0031          415.0  0.2735 / -57.  0.2735 /-177.  0.2735 /  63.
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  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.2735 / -57.  0.2735 /-177.  0.2735 /  63.

    BUS-0036          415.0  0.2872 / -58.  0.2872 /-178.  0.2872 /  62.

    BUS-0038          415.0  0.9482 / -32.  0.9482 /-152.  0.9482 /  88.

    BUS-0040          415.0  0.9482 / -32.  0.9482 /-152.  0.9482 /  88.

    ASB3_BUS-1        415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-2        415.0  0.9470 / -32.  0.9470 /-152.  0.9470 /  88.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.2722 / -57.  0.2722 /-177.  0.2722 /  63.

    BUS-0052          415.0  0.2747 / -57.  0.2747 /-177.  0.2747 /  63.

    BUS-0053          415.0  0.9471 / -32.  0.9471 /-152.  0.9471 /  88.

    BUS-0054          415.0  0.9471 / -32.  0.9471 /-152.  0.9471 /  88.

    BUS-0063          415.0  0.2846 / -58.  0.2846 /-178.  0.2846 /  62.

    BUS-0065          415.0  0.9482 / -32.  0.9482 /-152.  0.9482 /  88.

    BUS-0066          415.0  0.9482 / -32.  0.9482 /-152.  0.9482 /  88.

    BUS-0068          415.0  0.2872 / -58.  0.2872 /-178.  0.2872 /  62.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-1     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.  21875.9/ -92.  21875.9/ 148.  21875.9/  28.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-2     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  21927.6 /  -92. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    3.032 +j   5.645 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     1.862

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    22666.0     21927.7     21927.6     21927.6     21927.6

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 21927.6 / -91.8    21927.6 / 148.2     21927.6 /  28.2

  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.9468 / -32.  0.9468 /-152.  0.9468 /  88.

    BUS-0002          415.0  0.9468 / -32.  0.9468 /-152.  0.9468 /  88.

    BUS-0003          415.0  0.2716 / -57.  0.2716 /-177.  0.2716 /  63.

    ESB1 Replaceme    415.0  0.9468 / -32.  0.9468 /-152.  0.9468 /  88.

    BUS-0005          415.0  0.9345 / -32.  0.9345 /-152.  0.9345 /  88.

    BUS-0008          415.0  0.2966 / -56.  0.2966 /-176.  0.2966 /  64.

    BUS-0009          415.0  0.9463 / -32.  0.9463 /-152.  0.9463 /  88.

    BUS 2           11000.0  0.9345 /  -2.  0.9345 /-122.  0.9345 / 118.

    BUS-0013        11000.0  0.9366 /  -2.  0.9366 /-122.  0.9366 / 118.

    BUS-0014        11000.0  0.9345 /  -2.  0.9345 /-122.  0.9345 / 118.

    BUS-0015        11000.0  0.9346 /  -2.  0.9346 /-122.  0.9346 / 118.

    BUS-0016        11000.0  0.9337 /  -2.  0.9337 /-122.  0.9337 / 118.

    BUS-0017          415.0  0.9468 / -32.  0.9468 /-152.  0.9468 /  88.

    BUS-0018          415.0  0.9468 / -32.  0.9468 /-152.  0.9468 /  88.

    BUS-0019          415.0  0.9468 / -32.  0.9468 /-152.  0.9468 /  88.

    BUS-0020          415.0  0.9468 / -32.  0.9468 /-152.  0.9468 /  88.

    BUS-0022          415.0  0.9481 / -32.  0.9481 /-152.  0.9481 /  88.

    BUS-0028          415.0  0.9468 / -32.  0.9468 /-152.  0.9468 /  88.

    BUS-0029          415.0  0.9468 / -32.  0.9468 /-152.  0.9468 /  88.

    BUS-0030          415.0  0.9468 / -32.  0.9468 /-152.  0.9468 /  88.

    BUS-0031          415.0  0.9468 / -32.  0.9468 /-152.  0.9468 /  88.
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  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.9468 / -32.  0.9468 /-152.  0.9468 /  88.

    BUS-0036          415.0  0.9481 / -32.  0.9481 /-152.  0.9481 /  88.

    BUS-0038          415.0  0.2853 / -58.  0.2853 /-178.  0.2853 /  62.

    BUS-0040          415.0  0.2853 / -58.  0.2853 /-178.  0.2853 /  62.

    ASB3_BUS-1        415.0  0.9468 / -32.  0.9468 /-152.  0.9468 /  88.

    ASB3_BUS-2        415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.9469 / -32.  0.9469 /-152.  0.9469 /  88.

    BUS-0052          415.0  0.9469 / -32.  0.9469 /-152.  0.9469 /  88.

    BUS-0053          415.0  0.2728 / -57.  0.2728 /-177.  0.2728 /  63.

    BUS-0054          415.0  0.2728 / -57.  0.2728 /-177.  0.2728 /  63.

    BUS-0063          415.0  0.9481 / -32.  0.9481 /-152.  0.9481 /  88.

    BUS-0065          415.0  0.2853 / -58.  0.2853 /-178.  0.2853 /  62.

    BUS-0066          415.0  0.2853 / -58.  0.2853 /-178.  0.2853 /  62.

    BUS-0068          415.0  0.9481 / -32.  0.9481 /-152.  0.9481 /  88.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-2     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.  21927.6/ -92.  21927.6/ 148.  21927.6/  28.

 -----------------------------------------------------------------------------------------------
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  BUS 2          VOLTAGE BASE LL:               11000.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   8428.0 /  -85. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    0.050 +j   0.627 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    12.641

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    12547.9      9512.3      8844.8      8486.3      8430.9

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  8428.0 / -85.5     8428.0 / 154.5      8428.0 /  34.5

  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.1504 / -45.  0.1504 /-165.  0.1504 /  75.

    BUS-0002          415.0  0.1502 / -45.  0.1502 /-165.  0.1502 /  75.

    BUS-0003          415.0  0.1502 / -45.  0.1502 /-165.  0.1502 /  75.

    ESB1 Replaceme    415.0  0.1504 / -45.  0.1504 /-165.  0.1504 /  75.

    BUS-0005          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0008          415.0  0.1450 / -44.  0.1450 /-164.  0.1450 /  76.

    BUS-0009          415.0  0.1450 / -44.  0.1450 /-164.  0.1450 /  76.

    BUS 2           11000.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0013        11000.0  0.0253 / -46.  0.0253 /-166.  0.0253 /  74.

    BUS-0014        11000.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0015        11000.0  0.0003 / -72.  0.0003 / 168.  0.0003 /  48.

    BUS-0016        11000.0  0.0003 / -72.  0.0003 / 168.  0.0003 /  48.

    BUS-0017          415.0  0.1504 / -45.  0.1504 /-165.  0.1504 /  75.

    BUS-0018          415.0  0.1504 / -45.  0.1504 /-165.  0.1504 /  75.

    BUS-0019          415.0  0.1504 / -45.  0.1504 /-165.  0.1504 /  75.

    BUS-0020          415.0  0.1504 / -45.  0.1504 /-165.  0.1504 /  75.

    BUS-0022          415.0  0.1644 / -47.  0.1644 /-167.  0.1644 /  73.

    BUS-0028          415.0  0.1502 / -45.  0.1502 /-165.  0.1502 /  75.

    BUS-0029          415.0  0.1502 / -45.  0.1502 /-165.  0.1502 /  75.

    BUS-0030          415.0  0.1502 / -45.  0.1502 /-165.  0.1502 /  75.

    BUS-0031          415.0  0.1502 / -45.  0.1502 /-165.  0.1502 /  75.

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 635 of 986



 05 Dec 2014     15:45:24                                             PAGE   11

                                                                                 

                                                                                 

                                                                                 

  

  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.1502 / -45.  0.1502 /-165.  0.1502 /  75.

    BUS-0036          415.0  0.1641 / -47.  0.1641 /-167.  0.1641 /  73.

    BUS-0038          415.0  0.1641 / -47.  0.1641 /-167.  0.1641 /  73.

    BUS-0040          415.0  0.1641 / -47.  0.1641 /-167.  0.1641 /  73.

    ASB3_BUS-1        415.0  0.1504 / -45.  0.1504 /-165.  0.1504 /  75.

    ASB3_BUS-2        415.0  0.1502 / -45.  0.1502 /-165.  0.1502 /  75.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.1517 / -45.  0.1517 /-165.  0.1517 /  75.

    BUS-0052          415.0  0.1514 / -45.  0.1514 /-165.  0.1514 /  75.

    BUS-0053          415.0  0.1514 / -45.  0.1514 /-165.  0.1514 /  75.

    BUS-0054          415.0  0.1514 / -45.  0.1514 /-165.  0.1514 /  75.

    BUS-0063          415.0  0.1644 / -47.  0.1644 /-167.  0.1644 /  73.

    BUS-0065          415.0  0.1641 / -47.  0.1641 /-167.  0.1641 /  73.

    BUS-0066          415.0  0.1641 / -47.  0.1641 /-167.  0.1641 /  73.

    BUS-0068          415.0  0.1641 / -47.  0.1641 /-167.  0.1641 /  73.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS 2          ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0013       BUS 2          FDR8           11000.   8129.4/ -86.   8129.4/ 154.   8129.4/  34.

 BUS 2          BUS-0014       HV-CBL-FDR2    11000.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS 2          BUS-0015       CABLE2         11000.    149.7/  99.    149.7/ -21.    149.7/-141.

 BUS 2          BUS-0016       CABLE15        11000.    149.8/  99.    149.8/ -21.    149.8/-141.

 -----------------------------------------------------------------------------------------------
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  BUS-0001       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  28345.5 / -101. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    1.619 +j   4.685 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.893

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    31410.2     28350.2     28345.5     28345.5     28345.5

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 28345.5 /-100.9    28345.4 / 139.1     28345.4 /  19.1

  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0002          415.0  0.0034 / -53.  0.0034 /-173.  0.0034 /  67.

    BUS-0003          415.0  0.9219 / -32.  0.9219 /-152.  0.9219 /  88.

    ESB1 Replaceme    415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0005          415.0  0.9056 / -32.  0.9056 /-152.  0.9056 /  88.

    BUS-0008          415.0  0.9213 / -32.  0.9213 /-152.  0.9213 /  88.

    BUS-0009          415.0  0.0368 / -52.  0.0368 /-172.  0.0368 /  68.

    BUS 2           11000.0  0.9056 /  -2.  0.9056 /-122.  0.9056 / 118.

    BUS-0013        11000.0  0.9081 /  -2.  0.9081 /-122.  0.9081 / 118.

    BUS-0014        11000.0  0.9056 /  -2.  0.9056 /-122.  0.9056 / 118.

    BUS-0015        11000.0  0.9047 /  -2.  0.9047 /-122.  0.9047 / 118.

    BUS-0016        11000.0  0.9056 /  -2.  0.9056 /-122.  0.9056 / 118.

    BUS-0017          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0018          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0019          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0020          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0022          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    BUS-0028          415.0  0.0034 / -53.  0.0034 /-173.  0.0034 /  67.

    BUS-0029          415.0  0.0034 / -53.  0.0034 /-173.  0.0034 /  67.

    BUS-0030          415.0  0.0034 / -53.  0.0034 /-173.  0.0034 /  67.

    BUS-0031          415.0  0.0034 / -53.  0.0034 /-173.  0.0034 /  67.
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  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.0034 / -53.  0.0034 /-173.  0.0034 /  67.

    BUS-0036          415.0  0.0211 / -69.  0.0211 / 171.  0.0211 /  51.

    BUS-0038          415.0  0.9234 / -32.  0.9234 /-152.  0.9234 /  88.

    BUS-0040          415.0  0.9234 / -32.  0.9234 /-152.  0.9234 /  88.

    ASB3_BUS-1        415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-2        415.0  0.9219 / -32.  0.9219 /-152.  0.9219 /  88.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.0016 / -73.  0.0016 / 167.  0.0016 /  47.

    BUS-0052          415.0  0.0050 / -59.  0.0050 /-179.  0.0050 /  61.

    BUS-0053          415.0  0.9220 / -32.  0.9220 /-152.  0.9220 /  88.

    BUS-0054          415.0  0.9220 / -32.  0.9220 /-152.  0.9220 /  88.

    BUS-0063          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    BUS-0065          415.0  0.9234 / -32.  0.9234 /-152.  0.9234 /  88.

    BUS-0066          415.0  0.9234 / -32.  0.9234 /-152.  0.9234 /  88.

    BUS-0068          415.0  0.0211 / -69.  0.0211 / 171.  0.0211 /  51.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0001       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0002       BUS-0001       BUSTIE 1-2       415.  26090.4/-100.  26090.4/ 140.  26090.4/  20.

 BUS-0001       ESB1 Replaceme CBL-0015         415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0001       BUS-0050       B4-P1            415.   2316.3/  66.   2316.3/ -54.   2316.3/-174.

 -----------------------------------------------------------------------------------------------
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  BUS-0002       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  28427.6 / -101. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    1.609 +j   4.673 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.904

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    31524.9     28432.6     28427.7     28427.6     28427.6

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 28427.6 /-101.0    28427.6 / 139.0     28427.6 /  19.0

  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.0003 / -67.  0.0003 / 173.  0.0003 /  53.

    BUS-0002          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0003          415.0  0.9216 / -32.  0.9216 /-152.  0.9216 /  88.

    ESB1 Replaceme    415.0  0.0003 / -67.  0.0003 / 173.  0.0003 /  53.

    BUS-0005          415.0  0.9052 / -32.  0.9052 /-152.  0.9052 /  88.

    BUS-0008          415.0  0.9210 / -32.  0.9210 /-152.  0.9210 /  88.

    BUS-0009          415.0  0.0335 / -52.  0.0335 /-172.  0.0335 /  68.

    BUS 2           11000.0  0.9052 /  -2.  0.9052 /-122.  0.9052 / 118.

    BUS-0013        11000.0  0.9077 /  -2.  0.9077 /-122.  0.9077 / 118.

    BUS-0014        11000.0  0.9052 /  -2.  0.9052 /-122.  0.9052 / 118.

    BUS-0015        11000.0  0.9043 /  -2.  0.9043 /-122.  0.9043 / 118.

    BUS-0016        11000.0  0.9053 /  -2.  0.9053 /-122.  0.9053 / 118.

    BUS-0017          415.0  0.0003 / -67.  0.0003 / 173.  0.0003 /  53.

    BUS-0018          415.0  0.0003 / -67.  0.0003 / 173.  0.0003 /  53.

    BUS-0019          415.0  0.0003 / -67.  0.0003 / 173.  0.0003 /  53.

    BUS-0020          415.0  0.0003 / -67.  0.0003 / 173.  0.0003 /  53.

    BUS-0022          415.0  0.0182 / -72.  0.0182 / 168.  0.0182 /  48.

    BUS-0028          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0029          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0030          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0031          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.
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  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0036          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    BUS-0038          415.0  0.9231 / -32.  0.9231 /-152.  0.9231 /  88.

    BUS-0040          415.0  0.9231 / -32.  0.9231 /-152.  0.9231 /  88.

    ASB3_BUS-1        415.0  0.0003 / -67.  0.0003 / 173.  0.0003 /  53.

    ASB3_BUS-2        415.0  0.9216 / -32.  0.9216 /-152.  0.9216 /  88.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.0019 / -72.  0.0019 / 168.  0.0019 /  48.

    BUS-0052          415.0  0.0016 / -73.  0.0016 / 167.  0.0016 /  47.

    BUS-0053          415.0  0.9217 / -32.  0.9217 /-152.  0.9217 /  88.

    BUS-0054          415.0  0.9217 / -32.  0.9217 /-152.  0.9217 /  88.

    BUS-0063          415.0  0.0182 / -72.  0.0182 / 168.  0.0182 /  48.

    BUS-0065          415.0  0.9231 / -32.  0.9231 /-152.  0.9231 /  88.

    BUS-0066          415.0  0.9231 / -32.  0.9231 /-152.  0.9231 /  88.

    BUS-0068          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0002       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0002       BUS-0001       BUSTIE 1-2       415.   2315.7/  66.   2315.7/ -54.   2315.7/-174.

 BUS-0009       BUS-0002       FDR5-MBSB        415.  23928.3/ -99.  23928.3/ 141.  23928.3/  21.

 BUS-0002       BUS-0028       ESB1-P1          415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0029       BLOWER1-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0030       GRIT CH-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0031       GRIT DRG-P1      415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0033       SETTLE TNK-P1    415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0052       B2-P1            415.   2316.3/  66.   2316.3/ -54.   2316.3/-174.

 -----------------------------------------------------------------------------------------------
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  BUS-0003       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  28428.1 / -101. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    1.609 +j   4.673 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.904

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    31525.8     28433.0     28428.1     28428.1     28428.1

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 28428.1 /-101.0    28428.0 / 139.0     28428.1 /  19.0

  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.9216 / -32.  0.9216 /-152.  0.9216 /  88.

    BUS-0002          415.0  0.9216 / -32.  0.9216 /-152.  0.9216 /  88.

    BUS-0003          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ESB1 Replaceme    415.0  0.9216 / -32.  0.9216 /-152.  0.9216 /  88.

    BUS-0005          415.0  0.9052 / -32.  0.9052 /-152.  0.9052 /  88.

    BUS-0008          415.0  0.0335 / -52.  0.0335 /-172.  0.0335 /  68.

    BUS-0009          415.0  0.9210 / -32.  0.9210 /-152.  0.9210 /  88.

    BUS 2           11000.0  0.9052 /  -2.  0.9052 /-122.  0.9052 / 118.

    BUS-0013        11000.0  0.9077 /  -2.  0.9077 /-122.  0.9077 / 118.

    BUS-0014        11000.0  0.9052 /  -2.  0.9052 /-122.  0.9052 / 118.

    BUS-0015        11000.0  0.9053 /  -2.  0.9053 /-122.  0.9053 / 118.

    BUS-0016        11000.0  0.9043 /  -2.  0.9043 /-122.  0.9043 / 118.

    BUS-0017          415.0  0.9216 / -32.  0.9216 /-152.  0.9216 /  88.

    BUS-0018          415.0  0.9216 / -32.  0.9216 /-152.  0.9216 /  88.

    BUS-0019          415.0  0.9216 / -32.  0.9216 /-152.  0.9216 /  88.

    BUS-0020          415.0  0.9216 / -32.  0.9216 /-152.  0.9216 /  88.

    BUS-0022          415.0  0.9231 / -32.  0.9231 /-152.  0.9231 /  88.

    BUS-0028          415.0  0.9216 / -32.  0.9216 /-152.  0.9216 /  88.

    BUS-0029          415.0  0.9216 / -32.  0.9216 /-152.  0.9216 /  88.

    BUS-0030          415.0  0.9216 / -32.  0.9216 /-152.  0.9216 /  88.

    BUS-0031          415.0  0.9216 / -32.  0.9216 /-152.  0.9216 /  88.
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  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.9216 / -32.  0.9216 /-152.  0.9216 /  88.

    BUS-0036          415.0  0.9231 / -32.  0.9231 /-152.  0.9231 /  88.

    BUS-0038          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    BUS-0040          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    ASB3_BUS-1        415.0  0.9216 / -32.  0.9216 /-152.  0.9216 /  88.

    ASB3_BUS-2        415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.9217 / -32.  0.9217 /-152.  0.9217 /  88.

    BUS-0052          415.0  0.9217 / -32.  0.9217 /-152.  0.9217 /  88.

    BUS-0053          415.0  0.0016 / -73.  0.0016 / 167.  0.0016 /  47.

    BUS-0054          415.0  0.0016 / -73.  0.0016 / 167.  0.0016 /  47.

    BUS-0063          415.0  0.9231 / -32.  0.9231 /-152.  0.9231 /  88.

    BUS-0065          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    BUS-0066          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    BUS-0068          415.0  0.9231 / -32.  0.9231 /-152.  0.9231 /  88.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0003       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0008       BUS-0003       CABLE14          415.  23928.3/ -99.  23928.3/ 141.  23928.3/  21.

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0003       BUS-0053       B3-P1            415.   2316.3/  66.   2316.3/ -54.   2316.3/-174.

 BUS-0003       BUS-0054       B1-P1            415.   2316.3/  66.   2316.3/ -54.   2316.3/-174.

 -----------------------------------------------------------------------------------------------
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  ESB1 Replaceme VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  27997.0 / -100. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    1.683 +j   4.728 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.810

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    30844.6     28000.7     27997.1     27997.0     27997.0

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 27997.0 /-100.4    27997.0 / 139.6     27997.0 /  19.6

  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.0154 / -66.  0.0154 / 174.  0.0154 /  54.

    BUS-0002          415.0  0.0187 / -64.  0.0187 / 176.  0.0187 /  56.

    BUS-0003          415.0  0.9233 / -32.  0.9233 /-152.  0.9233 /  88.

    ESB1 Replaceme    415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0005          415.0  0.9072 / -32.  0.9072 /-152.  0.9072 /  88.

    BUS-0008          415.0  0.9227 / -32.  0.9227 /-152.  0.9227 /  88.

    BUS-0009          415.0  0.0514 / -56.  0.0514 /-176.  0.0514 /  64.

    BUS 2           11000.0  0.9072 /  -2.  0.9072 /-122.  0.9072 / 118.

    BUS-0013        11000.0  0.9097 /  -2.  0.9097 /-122.  0.9097 / 118.

    BUS-0014        11000.0  0.9072 /  -2.  0.9072 /-122.  0.9072 / 118.

    BUS-0015        11000.0  0.9063 /  -2.  0.9063 /-122.  0.9063 / 118.

    BUS-0016        11000.0  0.9072 /  -2.  0.9072 /-122.  0.9072 / 118.

    BUS-0017          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0018          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0019          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0020          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0022          415.0  0.0330 / -69.  0.0330 / 171.  0.0330 /  51.

    BUS-0028          415.0  0.0187 / -64.  0.0187 / 176.  0.0187 /  56.

    BUS-0029          415.0  0.0187 / -64.  0.0187 / 176.  0.0187 /  56.

    BUS-0030          415.0  0.0187 / -64.  0.0187 / 176.  0.0187 /  56.

    BUS-0031          415.0  0.0187 / -64.  0.0187 / 176.  0.0187 /  56.
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  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.0187 / -64.  0.0187 / 176.  0.0187 /  56.

    BUS-0036          415.0  0.0362 / -68.  0.0362 / 172.  0.0362 /  52.

    BUS-0038          415.0  0.9248 / -32.  0.9248 /-152.  0.9248 /  88.

    BUS-0040          415.0  0.9248 / -32.  0.9248 /-152.  0.9248 /  88.

    ASB3_BUS-1        415.0  0.0154 / -66.  0.0154 / 174.  0.0154 /  54.

    ASB3_BUS-2        415.0  0.9233 / -32.  0.9233 /-152.  0.9233 /  88.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.0170 / -67.  0.0170 / 173.  0.0170 /  53.

    BUS-0052          415.0  0.0203 / -64.  0.0203 / 176.  0.0203 /  56.

    BUS-0053          415.0  0.9234 / -32.  0.9234 /-152.  0.9234 /  88.

    BUS-0054          415.0  0.9234 / -32.  0.9234 /-152.  0.9234 /  88.

    BUS-0063          415.0  0.0330 / -69.  0.0330 / 171.  0.0330 /  51.

    BUS-0065          415.0  0.9248 / -32.  0.9248 /-152.  0.9248 /  88.

    BUS-0066          415.0  0.9248 / -32.  0.9248 /-152.  0.9248 /  88.

    BUS-0068          415.0  0.0362 / -68.  0.0362 / 172.  0.0362 /  52.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ESB1 Replaceme ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ESB1 Replaceme CBL-0015         415.  27997.0/-100.  27997.0/ 140.  27997.0/  20.

 ESB1 Replaceme BUS-0017       BE1-P1           415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0018       PLC DB-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0019       ESB 2-P1         415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0020       BV-P1            415.      0.0/   0.      0.0/   0.      0.0/   0.

 ***********************************************************************************************
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: SLG

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================

  ASB2 Ess       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2319.2 /  -86. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:   13.200 +j 181.275 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    13.733

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   4.400 +j  60.425 (PU)

                                               Z2:   4.400 +j  60.425 (PU)

                                               Z0:   4.400 +j  60.425 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     3491.0      2665.4      2463.7      2343.0      2320.8

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.0100 / -120.0     1.0100 /  120.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2319.2 / -85.8        0.0 /   0.0         0.0 /   0.0

  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0002          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0003          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ESB1 Replaceme    415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0005          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0008          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0009          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS 2           11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0013        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0014        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0015        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0016        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0017          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0018          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0019          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0020          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0022          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0028          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0029          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0030          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 645 of 986



 05 Dec 2014     15:45:24                                             PAGE   21

                                                                                 

                                                                                 

                                                                                 

  

  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0031          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0033          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0036          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0038          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0040          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-1        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-2        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB2 Ess          415.0  0.0000 /   0.  1.0100 /-120.  1.0100 / 120.

    BUS-0050          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0052          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0053          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0054          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0063          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0065          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0066          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0068          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0069          415.0  0.0097 / -39.  1.0100 /-120.  1.0100 / 120.

    ASB2 Ess       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0069       ASB2 Ess       CBL-0045         415.   2319.2/ -86.      0.0/   0.      0.0/   0.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-1     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2004.3 /  -35. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:  209.617 +j  17.147 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     0.082

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   3.042 +j   5.657 (PU)

                                               Z2:   3.042 +j   5.657 (PU)

                                               Z0: 203.533 +j   5.833 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     2004.3      2004.3      2004.3      2004.3      2004.3

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.6675 /  178.6     1.7471 /  117.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2004.3 / -34.7        0.0 /   0.0         0.0 /   0.0

  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.0248 /   0.  1.6675 / 179.  1.7471 / 117.

    BUS-0002          415.0  0.0251 /   0.  1.6674 / 179.  1.7471 / 117.

    BUS-0003          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    ESB1 Replaceme    415.0  0.0248 /   0.  1.6675 / 179.  1.7471 / 117.

    BUS-0005          415.0  1.0094 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0008          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0009          415.0  0.0276 /   1.  1.6672 / 179.  1.7470 / 117.

    BUS 2           11000.0  1.0073 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0013        11000.0  1.0074 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0014        11000.0  1.0073 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0015        11000.0  1.0073 /   0.  1.0100 /-120.  1.0117 / 120.

    BUS-0016        11000.0  1.0073 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0017          415.0  0.0248 /   0.  1.6675 / 179.  1.7471 / 117.

    BUS-0018          415.0  0.0248 /   0.  1.6675 / 179.  1.7471 / 117.

    BUS-0019          415.0  0.0248 /   0.  1.6675 / 179.  1.7471 / 117.

    BUS-0020          415.0  0.0248 /   0.  1.6675 / 179.  1.7471 / 117.

    BUS-0022          415.0  0.0257 /  -1.  1.6679 / 179.  1.7473 / 117.

    BUS-0028          415.0  0.0251 /   0.  1.6674 / 179.  1.7471 / 117.

    BUS-0029          415.0  0.0251 /   0.  1.6674 / 179.  1.7471 / 117.

    BUS-0030          415.0  0.0251 /   0.  1.6674 / 179.  1.7471 / 117.

    BUS-0031          415.0  0.0251 /   0.  1.6674 / 179.  1.7471 / 117.
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  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.0251 /   0.  1.6674 / 179.  1.7471 / 117.

    BUS-0036          415.0  0.0260 /   0.  1.6678 / 179.  1.7473 / 117.

    BUS-0038          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0040          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    ASB3_BUS-1        415.0  0.0000 /   0.  1.6675 / 179.  1.7471 / 117.

    ASB3_BUS-2        415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.0249 /   0.  1.6675 / 179.  1.7471 / 117.

    BUS-0052          415.0  0.0252 /   0.  1.6674 / 179.  1.7471 / 117.

    BUS-0053          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0054          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0063          415.0  0.0257 /  -1.  1.6679 / 179.  1.7473 / 117.

    BUS-0065          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0066          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0068          415.0  0.0260 /   0.  1.6678 / 179.  1.7473 / 117.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-1     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.   2004.3/ -35.      0.0/   0.      0.0/   0.

 -----------------------------------------------------------------------------------------------

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 648 of 986



 05 Dec 2014     15:45:24                                             PAGE   24

                                                                                 

                                                                                 

                                                                                 

  

  ASB3_BUS-2     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2004.7 /  -35. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:  209.577 +j  17.089 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     0.082

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   3.032 +j   5.645 (PU)

                                               Z2:   3.032 +j   5.645 (PU)

                                               Z0: 203.514 +j   5.799 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     2004.7      2004.7      2004.7      2004.7      2004.7

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.6677 /  178.6     1.7471 /  117.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2004.7 / -34.7        0.0 /   0.0         0.0 /   0.0

  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0002          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0003          415.0  0.0248 /   0.  1.6677 / 179.  1.7471 / 117.

    ESB1 Replaceme    415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0005          415.0  1.0094 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0008          415.0  0.0273 /   1.  1.6675 / 179.  1.7471 / 117.

    BUS-0009          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS 2           11000.0  1.0073 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0013        11000.0  1.0074 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0014        11000.0  1.0073 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0015        11000.0  1.0073 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0016        11000.0  1.0073 /   0.  1.0100 /-120.  1.0117 / 120.

    BUS-0017          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0018          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0019          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0020          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0022          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0028          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0029          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0030          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0031          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.
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  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0036          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0038          415.0  0.0257 /  -1.  1.6681 / 179.  1.7474 / 117.

    BUS-0040          415.0  0.0257 /  -1.  1.6681 / 179.  1.7474 / 117.

    ASB3_BUS-1        415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    ASB3_BUS-2        415.0  0.0000 /   0.  1.6677 / 179.  1.7471 / 117.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0052          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0053          415.0  0.0249 /   0.  1.6677 / 179.  1.7472 / 117.

    BUS-0054          415.0  0.0249 /   0.  1.6677 / 179.  1.7472 / 117.

    BUS-0063          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0065          415.0  0.0257 /  -1.  1.6681 / 179.  1.7474 / 117.

    BUS-0066          415.0  0.0257 /  -1.  1.6681 / 179.  1.7474 / 117.

    BUS-0068          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-2     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.   2004.7/ -35.      0.0/   0.      0.0/   0.

 -----------------------------------------------------------------------------------------------
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  BUS 2          VOLTAGE BASE LL:               11000.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   1711.7 /  -80. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    1.669 +j   9.140 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     5.477

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   0.050 +j   0.627 (PU)

                                               Z2:   0.050 +j   0.627 (PU)

                                               Z0:   1.569 +j   7.886 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     2188.8      1729.1      1713.5      1711.8      1711.7

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.5645 / -146.9     1.5876 /  145.7

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  1711.7 / -79.7        0.0 /   0.0         0.0 /   0.0

  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.9325 / -34.  0.9165 /-148.  1.0100 /  90.

    BUS-0002          415.0  0.9325 / -34.  0.9165 /-148.  1.0100 /  90.

    BUS-0003          415.0  0.9325 / -34.  0.9165 /-148.  1.0100 /  90.

    ESB1 Replaceme    415.0  0.9325 / -34.  0.9165 /-148.  1.0100 /  90.

    BUS-0005          415.0  0.9166 / -34.  0.9033 /-147.  1.0100 /  90.

    BUS-0008          415.0  0.9319 / -34.  0.9161 /-148.  1.0100 /  90.

    BUS-0009          415.0  0.9319 / -34.  0.9161 /-148.  1.0100 /  90.

    BUS 2           11000.0  0.0000 /   0.  1.5645 /-147.  1.5876 / 146.

    BUS-0013        11000.0  0.0127 / -67.  1.5682 /-147.  1.5820 / 146.

    BUS-0014        11000.0  0.0000 /   0.  1.5645 /-147.  1.5876 / 146.

    BUS-0015        11000.0  0.0000 / -66.  1.5645 /-147.  1.5876 / 146.

    BUS-0016        11000.0  0.0000 / -66.  1.5645 /-147.  1.5876 / 146.

    BUS-0017          415.0  0.9325 / -34.  0.9165 /-148.  1.0100 /  90.

    BUS-0018          415.0  0.9325 / -34.  0.9165 /-148.  1.0100 /  90.

    BUS-0019          415.0  0.9325 / -34.  0.9165 /-148.  1.0100 /  90.

    BUS-0020          415.0  0.9325 / -34.  0.9165 /-148.  1.0100 /  90.

    BUS-0022          415.0  0.9343 / -34.  0.9172 /-148.  1.0100 /  90.

    BUS-0028          415.0  0.9325 / -34.  0.9165 /-148.  1.0100 /  90.

    BUS-0029          415.0  0.9325 / -34.  0.9165 /-148.  1.0100 /  90.

    BUS-0030          415.0  0.9325 / -34.  0.9165 /-148.  1.0100 /  90.

    BUS-0031          415.0  0.9325 / -34.  0.9165 /-148.  1.0100 /  90.
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  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.9325 / -34.  0.9165 /-148.  1.0100 /  90.

    BUS-0036          415.0  0.9343 / -34.  0.9172 /-148.  1.0100 /  90.

    BUS-0038          415.0  0.9343 / -34.  0.9172 /-148.  1.0100 /  90.

    BUS-0040          415.0  0.9343 / -34.  0.9172 /-148.  1.0100 /  90.

    ASB3_BUS-1        415.0  0.9325 / -34.  0.9165 /-148.  1.0100 /  90.

    ASB3_BUS-2        415.0  0.9325 / -34.  0.9165 /-148.  1.0100 /  90.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.9327 / -34.  0.9165 /-148.  1.0100 /  90.

    BUS-0052          415.0  0.9327 / -34.  0.9165 /-148.  1.0100 /  90.

    BUS-0053          415.0  0.9327 / -34.  0.9165 /-148.  1.0100 /  90.

    BUS-0054          415.0  0.9327 / -34.  0.9165 /-148.  1.0100 /  90.

    BUS-0063          415.0  0.9343 / -34.  0.9172 /-148.  1.0100 /  90.

    BUS-0065          415.0  0.9343 / -34.  0.9172 /-148.  1.0100 /  90.

    BUS-0066          415.0  0.9343 / -34.  0.9172 /-148.  1.0100 /  90.

    BUS-0068          415.0  0.9343 / -34.  0.9172 /-148.  1.0100 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS 2          ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0013       BUS 2          FDR8           11000.   1671.3/ -80.     20.3/ -75.     20.3/ -75.

 BUS 2          BUS-0014       HV-CBL-FDR2    11000.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS 2          BUS-0015       CABLE2         11000.     20.3/ 105.     10.1/ -75.     10.1/ -75.

 BUS 2          BUS-0016       CABLE15        11000.     20.3/ 105.     10.1/ -75.     10.1/ -75.

 -----------------------------------------------------------------------------------------------
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  BUS-0001       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2047.9 /  -34. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:  205.350 +j  14.231 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     0.069

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.619 +j   4.685 (PU)

                                               Z2:   1.619 +j   4.685 (PU)

                                               Z0: 202.111 +j   4.861 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     2047.9      2047.9      2047.9      2047.9      2047.9

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.6916 /  178.5     1.7597 /  117.6

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2047.9 / -34.0        0.0 /   0.0         0.0 /   0.0

  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.0000 /   0.  1.6916 / 179.  1.7597 / 118.

    BUS-0002          415.0  0.0004 /  20.  1.6915 / 179.  1.7597 / 118.

    BUS-0003          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    ESB1 Replaceme    415.0  0.0000 /   0.  1.6916 / 179.  1.7597 / 118.

    BUS-0005          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0008          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0009          415.0  0.0029 /  15.  1.6914 / 179.  1.7597 / 118.

    BUS 2           11000.0  1.0073 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0013        11000.0  1.0074 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0014        11000.0  1.0073 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0015        11000.0  1.0073 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0016        11000.0  1.0073 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0017          415.0  0.0000 /   0.  1.6916 / 179.  1.7597 / 118.

    BUS-0018          415.0  0.0000 /   0.  1.6916 / 179.  1.7597 / 118.

    BUS-0019          415.0  0.0000 /   0.  1.6916 / 179.  1.7597 / 118.

    BUS-0020          415.0  0.0000 /   0.  1.6916 / 179.  1.7597 / 118.

    BUS-0022          415.0  0.0009 /  -6.  1.6921 / 179.  1.7599 / 118.

    BUS-0028          415.0  0.0004 /  20.  1.6915 / 179.  1.7597 / 118.

    BUS-0029          415.0  0.0004 /  20.  1.6915 / 179.  1.7597 / 118.

    BUS-0030          415.0  0.0004 /  20.  1.6915 / 179.  1.7597 / 118.

    BUS-0031          415.0  0.0004 /  20.  1.6915 / 179.  1.7597 / 118.
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  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.0004 /  20.  1.6915 / 179.  1.7597 / 118.

    BUS-0036          415.0  0.0012 /   2.  1.6920 / 179.  1.7600 / 118.

    BUS-0038          415.0  1.0098 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0040          415.0  1.0098 / -30.  1.0080 /-150.  1.0119 /  90.

    ASB3_BUS-1        415.0  0.0000 /   0.  1.6916 / 179.  1.7597 / 118.

    ASB3_BUS-2        415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.0001 /  -6.  1.6917 / 179.  1.7597 / 118.

    BUS-0052          415.0  0.0004 /  16.  1.6916 / 179.  1.7597 / 118.

    BUS-0053          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0054          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0063          415.0  0.0009 /  -6.  1.6921 / 179.  1.7599 / 118.

    BUS-0065          415.0  1.0098 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0066          415.0  1.0098 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0068          415.0  0.0012 /   2.  1.6920 / 179.  1.7600 / 118.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0001       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0002       BUS-0001       BUSTIE 1-2       415.   1939.2/ -33.     55.8/ -47.     55.8/ -47.

 BUS-0001       ESB1 Replaceme CBL-0015         415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0001       BUS-0050       B4-P1            415.    111.6/ 133.     55.8/ -47.     55.8/ -47.

 -----------------------------------------------------------------------------------------------
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  BUS-0002       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2048.3 /  -34. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:  205.310 +j  14.174 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     0.069

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.609 +j   4.673 (PU)

                                               Z2:   1.609 +j   4.673 (PU)

                                               Z0: 202.091 +j   4.827 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     2048.3      2048.3      2048.3      2048.3      2048.3

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.6919 /  178.5     1.7598 /  117.6

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2048.3 / -33.9        0.0 /   0.0         0.0 /   0.0

  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.0000 /   0.  1.6919 / 179.  1.7598 / 118.

    BUS-0002          415.0  0.0000 /   0.  1.6919 / 179.  1.7598 / 118.

    BUS-0003          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    ESB1 Replaceme    415.0  0.0000 /   0.  1.6919 / 179.  1.7598 / 118.

    BUS-0005          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0008          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0009          415.0  0.0026 /  14.  1.6917 / 179.  1.7597 / 118.

    BUS 2           11000.0  1.0073 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0013        11000.0  1.0074 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0014        11000.0  1.0073 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0015        11000.0  1.0073 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0016        11000.0  1.0073 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0017          415.0  0.0000 /   0.  1.6919 / 179.  1.7598 / 118.

    BUS-0018          415.0  0.0000 /   0.  1.6919 / 179.  1.7598 / 118.

    BUS-0019          415.0  0.0000 /   0.  1.6919 / 179.  1.7598 / 118.

    BUS-0020          415.0  0.0000 /   0.  1.6919 / 179.  1.7598 / 118.

    BUS-0022          415.0  0.0009 /  -5.  1.6923 / 179.  1.7600 / 118.

    BUS-0028          415.0  0.0000 /   0.  1.6919 / 179.  1.7598 / 118.

    BUS-0029          415.0  0.0000 /   0.  1.6919 / 179.  1.7598 / 118.

    BUS-0030          415.0  0.0000 /   0.  1.6919 / 179.  1.7598 / 118.

    BUS-0031          415.0  0.0000 /   0.  1.6919 / 179.  1.7598 / 118.
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  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.0000 /   0.  1.6919 / 179.  1.7598 / 118.

    BUS-0036          415.0  0.0009 /  -6.  1.6923 / 179.  1.7600 / 118.

    BUS-0038          415.0  1.0098 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0040          415.0  1.0098 / -30.  1.0080 /-150.  1.0119 /  90.

    ASB3_BUS-1        415.0  0.0000 /   0.  1.6919 / 179.  1.7598 / 118.

    ASB3_BUS-2        415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.0001 /  -5.  1.6919 / 179.  1.7598 / 118.

    BUS-0052          415.0  0.0001 /  -6.  1.6919 / 179.  1.7598 / 118.

    BUS-0053          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0054          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0063          415.0  0.0009 /  -5.  1.6923 / 179.  1.7600 / 118.

    BUS-0065          415.0  1.0098 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0066          415.0  1.0098 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0068          415.0  0.0009 /  -6.  1.6923 / 179.  1.7600 / 118.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0002       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0002       BUS-0001       BUSTIE 1-2       415.    111.2/ 133.     55.6/ -47.     55.6/ -47.

 BUS-0009       BUS-0002       FDR5-MBSB        415.   1831.8/ -32.    111.3/ -47.    111.3/ -47.

 BUS-0002       BUS-0028       ESB1-P1          415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0029       BLOWER1-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0030       GRIT CH-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0031       GRIT DRG-P1      415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0033       SETTLE TNK-P1    415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0052       B2-P1            415.    111.3/ 133.     55.6/ -47.     55.6/ -47.

 -----------------------------------------------------------------------------------------------
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  BUS-0003       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2048.3 /  -34. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:  205.310 +j  14.173 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     0.069

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.609 +j   4.673 (PU)

                                               Z2:   1.609 +j   4.673 (PU)

                                               Z0: 202.091 +j   4.827 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     2048.3      2048.3      2048.3      2048.3      2048.3

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.6919 /  178.5     1.7598 /  117.6

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2048.3 / -33.9        0.0 /   0.0         0.0 /   0.0

  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0002          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0003          415.0  0.0000 /   0.  1.6919 / 179.  1.7598 / 118.

    ESB1 Replaceme    415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0005          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0008          415.0  0.0026 /  14.  1.6917 / 179.  1.7597 / 118.

    BUS-0009          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS 2           11000.0  1.0073 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0013        11000.0  1.0074 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0014        11000.0  1.0073 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0015        11000.0  1.0073 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0016        11000.0  1.0073 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0017          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0018          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0019          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0020          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0022          415.0  1.0098 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0028          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0029          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0030          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0031          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.
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  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0036          415.0  1.0098 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0038          415.0  0.0009 /  -6.  1.6923 / 179.  1.7600 / 118.

    BUS-0040          415.0  0.0009 /  -6.  1.6923 / 179.  1.7600 / 118.

    ASB3_BUS-1        415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    ASB3_BUS-2        415.0  0.0000 /   0.  1.6919 / 179.  1.7598 / 118.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0052          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0053          415.0  0.0001 /  -6.  1.6919 / 179.  1.7598 / 118.

    BUS-0054          415.0  0.0001 /  -6.  1.6919 / 179.  1.7598 / 118.

    BUS-0063          415.0  1.0098 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0065          415.0  0.0009 /  -6.  1.6923 / 179.  1.7600 / 118.

    BUS-0066          415.0  0.0009 /  -6.  1.6923 / 179.  1.7600 / 118.

    BUS-0068          415.0  1.0098 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0003       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0008       BUS-0003       CABLE14          415.   1831.8/ -32.    111.3/ -47.    111.3/ -47.

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0003       BUS-0053       B3-P1            415.    111.3/ 133.     55.6/ -47.     55.6/ -47.

 BUS-0003       BUS-0054       B1-P1            415.    111.3/ 133.     55.6/ -47.     55.6/ -47.

 -----------------------------------------------------------------------------------------------

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 658 of 986



 05 Dec 2014     15:45:24                                             PAGE   34

                                                                                 

                                                                                 

                                                                                 

  

  ESB1 Replaceme VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2045.9 /  -34. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:  205.540 +j  14.361 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     0.070

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.683 +j   4.728 (PU)

                                               Z2:   1.683 +j   4.728 (PU)

                                               Z0: 202.174 +j   4.904 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     2045.9      2045.9      2045.9      2045.9      2045.9

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.6905 /  178.5     1.7591 /  117.6

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2045.9 / -34.0        0.0 /   0.0         0.0 /   0.0

  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.0011 /   0.  1.6905 / 179.  1.7591 / 118.

    BUS-0002          415.0  0.0015 /   5.  1.6905 / 179.  1.7592 / 118.

    BUS-0003          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    ESB1 Replaceme    415.0  0.0000 /   0.  1.6905 / 179.  1.7591 / 118.

    BUS-0005          415.0  1.0095 / -30.  1.0076 /-150.  1.0121 /  90.

    BUS-0008          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0009          415.0  0.0040 /  11.  1.6903 / 179.  1.7591 / 118.

    BUS 2           11000.0  1.0073 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0013        11000.0  1.0074 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0014        11000.0  1.0073 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0015        11000.0  1.0073 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0016        11000.0  1.0073 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0017          415.0  0.0000 /   0.  1.6905 / 179.  1.7591 / 118.

    BUS-0018          415.0  0.0000 /   0.  1.6905 / 179.  1.7591 / 118.

    BUS-0019          415.0  0.0000 /   0.  1.6905 / 179.  1.7591 / 118.

    BUS-0020          415.0  0.0000 /   0.  1.6905 / 179.  1.7591 / 118.

    BUS-0022          415.0  0.0020 /  -2.  1.6910 / 179.  1.7594 / 118.

    BUS-0028          415.0  0.0015 /   5.  1.6905 / 179.  1.7592 / 118.

    BUS-0029          415.0  0.0015 /   5.  1.6905 / 179.  1.7592 / 118.

    BUS-0030          415.0  0.0015 /   5.  1.6905 / 179.  1.7592 / 118.

    BUS-0031          415.0  0.0015 /   5.  1.6905 / 179.  1.7592 / 118.
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  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.0015 /   5.  1.6905 / 179.  1.7592 / 118.

    BUS-0036          415.0  0.0023 /   1.  1.6909 / 179.  1.7594 / 118.

    BUS-0038          415.0  1.0098 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0040          415.0  1.0098 / -30.  1.0080 /-150.  1.0119 /  90.

    ASB3_BUS-1        415.0  0.0011 /   0.  1.6905 / 179.  1.7591 / 118.

    ASB3_BUS-2        415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.0012 /   0.  1.6906 / 179.  1.7592 / 118.

    BUS-0052          415.0  0.0015 /   5.  1.6905 / 179.  1.7592 / 118.

    BUS-0053          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0054          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0063          415.0  0.0020 /  -2.  1.6910 / 179.  1.7594 / 118.

    BUS-0065          415.0  1.0098 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0066          415.0  1.0098 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0068          415.0  0.0023 /   1.  1.6909 / 179.  1.7594 / 118.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ESB1 Replaceme ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ESB1 Replaceme CBL-0015         415.   2045.9/ -34.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0017       BE1-P1           415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0018       PLC DB-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0019       ESB 2-P1         415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0020       BV-P1            415.      0.0/   0.      0.0/   0.      0.0/   0.

 ***********************************************************************************************
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: LL 

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================

  ASB2 Ess       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2008.5 / -176. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    8.800 +j 120.850 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    13.733

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     3023.3      2308.3      2133.7      2029.1      2009.9

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /    0.0     0.5050 / -180.0     0.5050 / -180.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0     2008.5 /-175.8      2008.5 /   4.2

  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0002          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0003          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ESB1 Replaceme    415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0005          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0008          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0009          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS 2           11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0013        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0014        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0015        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0016        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0017          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0018          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0019          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0020          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0022          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0028          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0029          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0030          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.
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  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0031          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0033          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0036          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0038          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0040          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-1        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-2        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB2 Ess          415.0  1.0100 /   0.  0.5050 /-180.  0.5050 /-180.

    BUS-0050          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0052          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0053          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0054          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0063          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0065          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0066          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0068          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0069          415.0  1.0100 /   0.  0.5104 /-179.  0.4997 / 179.

    ASB2 Ess       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0069       ASB2 Ess       CBL-0045         415.      0.0/   0.   2008.5/-176.   2008.5/   4.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-1     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  18945.1 /  178. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    6.084 +j  11.314 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     1.860

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    19580.4     18945.1     18945.1     18945.1     18945.1

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /  -30.0     0.5050 /  150.0     0.5050 /  150.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    18945.1 / 178.3     18945.1 /  -1.7

  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.6474 / 169.  0.4484 / 122.

    BUS-0002          415.0  1.0100 / -30.  0.6486 / 169.  0.4490 / 122.

    BUS-0003          415.0  1.0100 / -30.  0.9789 /-153.  0.9471 /  90.

    ESB1 Replaceme    415.0  1.0100 / -30.  0.6474 / 169.  0.4484 / 122.

    BUS-0005          415.0  1.0100 / -30.  0.9712 /-154.  0.9368 /  90.

    BUS-0008          415.0  1.0100 / -30.  0.9785 /-153.  0.9468 /  90.

    BUS-0009          415.0  1.0100 / -30.  0.6605 / 171.  0.4554 / 119.

    BUS 2           11000.0  1.0081 /  -2.  0.9348 /-122.  0.9751 / 121.

    BUS-0013        11000.0  1.0089 /  -2.  0.9368 /-122.  0.9752 / 121.

    BUS-0014        11000.0  1.0081 /  -2.  0.9348 /-122.  0.9751 / 121.

    BUS-0015        11000.0  1.0075 /  -2.  0.9339 /-122.  0.9753 / 121.

    BUS-0016        11000.0  1.0081 /  -2.  0.9348 /-122.  0.9751 / 121.

    BUS-0017          415.0  1.0100 / -30.  0.6474 / 169.  0.4484 / 122.

    BUS-0018          415.0  1.0100 / -30.  0.6474 / 169.  0.4484 / 122.

    BUS-0019          415.0  1.0100 / -30.  0.6474 / 169.  0.4484 / 122.

    BUS-0020          415.0  1.0100 / -30.  0.6474 / 169.  0.4484 / 122.

    BUS-0022          415.0  1.0100 / -30.  0.6568 / 169.  0.4474 / 121.

    BUS-0028          415.0  1.0100 / -30.  0.6486 / 169.  0.4490 / 122.

    BUS-0029          415.0  1.0100 / -30.  0.6486 / 169.  0.4490 / 122.

    BUS-0030          415.0  1.0100 / -30.  0.6486 / 169.  0.4490 / 122.

    BUS-0031          415.0  1.0100 / -30.  0.6486 / 169.  0.4490 / 122.
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  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.6486 / 169.  0.4490 / 122.

    BUS-0036          415.0  1.0100 / -30.  0.6580 / 170.  0.4480 / 121.

    BUS-0038          415.0  1.0100 / -30.  0.9799 /-153.  0.9479 /  90.

    BUS-0040          415.0  1.0100 / -30.  0.9799 /-153.  0.9479 /  90.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.9789 /-153.  0.9471 /  90.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.6482 / 169.  0.4483 / 122.

    BUS-0052          415.0  1.0100 / -30.  0.6495 / 169.  0.4489 / 122.

    BUS-0053          415.0  1.0100 / -30.  0.9790 /-153.  0.9472 /  90.

    BUS-0054          415.0  1.0100 / -30.  0.9790 /-153.  0.9472 /  90.

    BUS-0063          415.0  1.0100 / -30.  0.6568 / 169.  0.4474 / 121.

    BUS-0065          415.0  1.0100 / -30.  0.9799 /-153.  0.9479 /  90.

    BUS-0066          415.0  1.0100 / -30.  0.9799 /-153.  0.9479 /  90.

    BUS-0068          415.0  1.0100 / -30.  0.6580 / 170.  0.4480 / 121.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-1     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.      0.0/   0.  18945.1/ 178.  18945.1/  -2.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-2     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  18989.9 /  178. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    6.064 +j  11.291 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     1.862

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    19629.3     18989.9     18989.9     18989.9     18989.9

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /  -30.0     0.5050 /  150.0     0.5050 /  150.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    18989.9 / 178.2     18989.9 /  -1.8

  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.9788 /-153.  0.9470 /  90.

    BUS-0002          415.0  1.0100 / -30.  0.9787 /-153.  0.9470 /  90.

    BUS-0003          415.0  1.0100 / -30.  0.6478 / 169.  0.4483 / 122.

    ESB1 Replaceme    415.0  1.0100 / -30.  0.9788 /-153.  0.9470 /  90.

    BUS-0005          415.0  1.0100 / -30.  0.9710 /-154.  0.9366 /  90.

    BUS-0008          415.0  1.0100 / -30.  0.6598 / 170.  0.4546 / 120.

    BUS-0009          415.0  1.0100 / -30.  0.9784 /-153.  0.9467 /  90.

    BUS 2           11000.0  1.0081 /  -2.  0.9345 /-122.  0.9750 / 121.

    BUS-0013        11000.0  1.0089 /  -2.  0.9366 /-122.  0.9752 / 121.

    BUS-0014        11000.0  1.0081 /  -2.  0.9345 /-122.  0.9750 / 121.

    BUS-0015        11000.0  1.0081 /  -2.  0.9346 /-122.  0.9750 / 121.

    BUS-0016        11000.0  1.0074 /  -2.  0.9337 /-122.  0.9752 / 121.

    BUS-0017          415.0  1.0100 / -30.  0.9788 /-153.  0.9470 /  90.

    BUS-0018          415.0  1.0100 / -30.  0.9788 /-153.  0.9470 /  90.

    BUS-0019          415.0  1.0100 / -30.  0.9788 /-153.  0.9470 /  90.

    BUS-0020          415.0  1.0100 / -30.  0.9788 /-153.  0.9470 /  90.

    BUS-0022          415.0  1.0100 / -30.  0.9798 /-153.  0.9478 /  90.

    BUS-0028          415.0  1.0100 / -30.  0.9787 /-153.  0.9470 /  90.

    BUS-0029          415.0  1.0100 / -30.  0.9787 /-153.  0.9470 /  90.

    BUS-0030          415.0  1.0100 / -30.  0.9787 /-153.  0.9470 /  90.

    BUS-0031          415.0  1.0100 / -30.  0.9787 /-153.  0.9470 /  90.
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  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.9787 /-153.  0.9470 /  90.

    BUS-0036          415.0  1.0100 / -30.  0.9798 /-153.  0.9478 /  90.

    BUS-0038          415.0  1.0100 / -30.  0.6573 / 169.  0.4473 / 121.

    BUS-0040          415.0  1.0100 / -30.  0.6573 / 169.  0.4473 / 121.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.9788 /-153.  0.9470 /  90.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.9789 /-153.  0.9471 /  90.

    BUS-0052          415.0  1.0100 / -30.  0.9788 /-153.  0.9470 /  90.

    BUS-0053          415.0  1.0100 / -30.  0.6487 / 169.  0.4482 / 122.

    BUS-0054          415.0  1.0100 / -30.  0.6487 / 169.  0.4482 / 122.

    BUS-0063          415.0  1.0100 / -30.  0.9798 /-153.  0.9478 /  90.

    BUS-0065          415.0  1.0100 / -30.  0.6573 / 169.  0.4473 / 121.

    BUS-0066          415.0  1.0100 / -30.  0.6573 / 169.  0.4473 / 121.

    BUS-0068          415.0  1.0100 / -30.  0.9798 /-153.  0.9478 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-2     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.      0.0/   0.  18989.9/ 178.  18989.9/  -2.

 -----------------------------------------------------------------------------------------------
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  BUS 2          VOLTAGE BASE LL:               11000.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   7298.8 / -175. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    0.099 +j   1.254 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    12.641

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    10866.8      8237.9      7659.8      7349.3      7301.4

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /    0.0     0.5050 /  180.0     0.5050 /  180.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0     7298.8 /-175.5      7298.8 /   4.5

  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.8588 /  -5.  0.8966 /-175.  0.1504 /  75.

    BUS-0002          415.0  0.8589 /  -5.  0.8965 /-175.  0.1502 /  75.

    BUS-0003          415.0  0.8589 /  -5.  0.8965 /-175.  0.1502 /  75.

    ESB1 Replaceme    415.0  0.8588 /  -5.  0.8966 /-175.  0.1504 /  75.

    BUS-0005          415.0  0.8747 /   0.  0.8747 /-180.  0.0000 /   0.

    BUS-0008          415.0  0.8603 /  -5.  0.8948 /-175.  0.1450 /  76.

    BUS-0009          415.0  0.8603 /  -5.  0.8948 /-175.  0.1450 /  76.

    BUS 2           11000.0  1.0100 /   0.  0.5050 /-180.  0.5050 / 180.

    BUS-0013        11000.0  1.0100 /   0.  0.5209 /-178.  0.4896 / 178.

    BUS-0014        11000.0  1.0100 /   0.  0.5050 /-180.  0.5050 / 180.

    BUS-0015        11000.0  1.0100 /   0.  0.5052 /-180.  0.5048 / 180.

    BUS-0016        11000.0  1.0100 /   0.  0.5052 /-180.  0.5048 / 180.

    BUS-0017          415.0  0.8588 /  -5.  0.8966 /-175.  0.1504 /  75.

    BUS-0018          415.0  0.8588 /  -5.  0.8966 /-175.  0.1504 /  75.

    BUS-0019          415.0  0.8588 /  -5.  0.8966 /-175.  0.1504 /  75.

    BUS-0020          415.0  0.8588 /  -5.  0.8966 /-175.  0.1504 /  75.

    BUS-0022          415.0  0.8545 /  -5.  0.9020 /-175.  0.1644 /  73.

    BUS-0028          415.0  0.8589 /  -5.  0.8965 /-175.  0.1502 /  75.

    BUS-0029          415.0  0.8589 /  -5.  0.8965 /-175.  0.1502 /  75.

    BUS-0030          415.0  0.8589 /  -5.  0.8965 /-175.  0.1502 /  75.

    BUS-0031          415.0  0.8589 /  -5.  0.8965 /-175.  0.1502 /  75.
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  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.8589 /  -5.  0.8965 /-175.  0.1502 /  75.

    BUS-0036          415.0  0.8545 /  -5.  0.9019 /-175.  0.1641 /  73.

    BUS-0038          415.0  0.8545 /  -5.  0.9019 /-175.  0.1641 /  73.

    BUS-0040          415.0  0.8545 /  -5.  0.9019 /-175.  0.1641 /  73.

    ASB3_BUS-1        415.0  0.8588 /  -5.  0.8966 /-175.  0.1504 /  75.

    ASB3_BUS-2        415.0  0.8589 /  -5.  0.8965 /-175.  0.1502 /  75.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.8584 /  -5.  0.8971 /-175.  0.1517 /  75.

    BUS-0052          415.0  0.8585 /  -5.  0.8970 /-175.  0.1514 /  75.

    BUS-0053          415.0  0.8585 /  -5.  0.8970 /-175.  0.1514 /  75.

    BUS-0054          415.0  0.8585 /  -5.  0.8970 /-175.  0.1514 /  75.

    BUS-0063          415.0  0.8545 /  -5.  0.9020 /-175.  0.1644 /  73.

    BUS-0065          415.0  0.8545 /  -5.  0.9019 /-175.  0.1641 /  73.

    BUS-0066          415.0  0.8545 /  -5.  0.9019 /-175.  0.1641 /  73.

    BUS-0068          415.0  0.8545 /  -5.  0.9019 /-175.  0.1641 /  73.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS 2          ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0013       BUS 2          FDR8           11000.      0.0/   0.   7040.2/-176.   7040.2/   4.

 BUS 2          BUS-0014       HV-CBL-FDR2    11000.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS 2          BUS-0015       CABLE2         11000.      0.0/   0.    129.7/   9.    129.7/-171.

 BUS 2          BUS-0016       CABLE15        11000.      0.0/   0.    129.7/   9.    129.7/-171.

 -----------------------------------------------------------------------------------------------

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 668 of 986



 05 Dec 2014     15:45:24                                             PAGE   44

                                                                                 

                                                                                 

                                                                                 

  

  BUS-0001       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  24547.9 /  169. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    3.239 +j   9.370 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.893

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    27202.0     24552.0     24547.9     24547.9     24547.9

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /  -30.0     0.5050 /  150.0     0.5050 /  150.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    24547.9 / 169.1     24547.9 / -10.9

  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0002          415.0  1.0100 / -30.  0.5062 / 150.  0.5038 / 150.

    BUS-0003          415.0  1.0100 / -30.  0.9591 /-154.  0.9300 /  91.

    ESB1 Replaceme    415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0005          415.0  1.0100 / -30.  0.9478 /-154.  0.9176 /  91.

    BUS-0008          415.0  1.0100 / -30.  0.9586 /-154.  0.9296 /  91.

    BUS-0009          415.0  1.0100 / -30.  0.5177 / 153.  0.4940 / 147.

    BUS 2           11000.0  0.9991 /  -3.  0.9056 /-122.  0.9705 / 122.

    BUS-0013        11000.0  1.0003 /  -3.  0.9081 /-122.  0.9705 / 122.

    BUS-0014        11000.0  0.9991 /  -3.  0.9056 /-122.  0.9705 / 122.

    BUS-0015        11000.0  0.9983 /  -3.  0.9047 /-122.  0.9710 / 122.

    BUS-0016        11000.0  0.9991 /  -3.  0.9056 /-122.  0.9705 / 122.

    BUS-0017          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0018          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0019          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0020          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0022          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    BUS-0028          415.0  1.0100 / -30.  0.5062 / 150.  0.5038 / 150.

    BUS-0029          415.0  1.0100 / -30.  0.5062 / 150.  0.5038 / 150.

    BUS-0030          415.0  1.0100 / -30.  0.5062 / 150.  0.5038 / 150.

    BUS-0031          415.0  1.0100 / -30.  0.5062 / 150.  0.5038 / 150.
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  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.5062 / 150.  0.5038 / 150.

    BUS-0036          415.0  1.0100 / -30.  0.5168 / 152.  0.4936 / 148.

    BUS-0038          415.0  1.0100 / -30.  0.9606 /-154.  0.9308 /  91.

    BUS-0040          415.0  1.0100 / -30.  0.9606 /-154.  0.9308 /  91.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.9591 /-154.  0.9300 /  91.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.5060 / 150.  0.5040 / 150.

    BUS-0052          415.0  1.0100 / -30.  0.5071 / 150.  0.5029 / 150.

    BUS-0053          415.0  1.0100 / -30.  0.9593 /-154.  0.9301 /  91.

    BUS-0054          415.0  1.0100 / -30.  0.9593 /-154.  0.9301 /  91.

    BUS-0063          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    BUS-0065          415.0  1.0100 / -30.  0.9606 /-154.  0.9308 /  91.

    BUS-0066          415.0  1.0100 / -30.  0.9606 /-154.  0.9308 /  91.

    BUS-0068          415.0  1.0100 / -30.  0.5168 / 152.  0.4936 / 148.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0001       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0002       BUS-0001       BUSTIE 1-2       415.      0.0/   0.  22595.0/ 170.  22595.0/ -10.

 BUS-0001       ESB1 Replaceme CBL-0015         415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0001       BUS-0050       B4-P1            415.      0.0/   0.   2006.0/ -24.   2006.0/ 156.

 -----------------------------------------------------------------------------------------------
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  BUS-0002       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  24619.0 /  169. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    3.219 +j   9.347 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.904

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    27301.3     24623.3     24619.1     24619.0     24619.0

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /  -30.0     0.5050 /  150.0     0.5050 /  150.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    24619.0 / 169.0     24619.0 / -11.0

  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.5052 / 150.  0.5048 / 150.

    BUS-0002          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0003          415.0  1.0100 / -30.  0.9589 /-154.  0.9298 /  91.

    ESB1 Replaceme    415.0  1.0100 / -30.  0.5052 / 150.  0.5048 / 150.

    BUS-0005          415.0  1.0100 / -30.  0.9475 /-154.  0.9173 /  91.

    BUS-0008          415.0  1.0100 / -30.  0.9584 /-154.  0.9294 /  91.

    BUS-0009          415.0  1.0100 / -30.  0.5165 / 153.  0.4950 / 147.

    BUS 2           11000.0  0.9990 /  -3.  0.9052 /-122.  0.9705 / 122.

    BUS-0013        11000.0  1.0002 /  -3.  0.9077 /-122.  0.9704 / 122.

    BUS-0014        11000.0  0.9990 /  -3.  0.9052 /-122.  0.9705 / 122.

    BUS-0015        11000.0  0.9982 /  -3.  0.9043 /-122.  0.9709 / 122.

    BUS-0016        11000.0  0.9990 /  -3.  0.9053 /-122.  0.9705 / 122.

    BUS-0017          415.0  1.0100 / -30.  0.5052 / 150.  0.5048 / 150.

    BUS-0018          415.0  1.0100 / -30.  0.5052 / 150.  0.5048 / 150.

    BUS-0019          415.0  1.0100 / -30.  0.5052 / 150.  0.5048 / 150.

    BUS-0020          415.0  1.0100 / -30.  0.5052 / 150.  0.5048 / 150.

    BUS-0022          415.0  1.0100 / -30.  0.5158 / 151.  0.4945 / 149.

    BUS-0028          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0029          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0030          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0031          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.
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  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0036          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    BUS-0038          415.0  1.0100 / -30.  0.9603 /-154.  0.9306 /  91.

    BUS-0040          415.0  1.0100 / -30.  0.9603 /-154.  0.9306 /  91.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.5052 / 150.  0.5048 / 150.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.9589 /-154.  0.9298 /  91.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.5061 / 150.  0.5039 / 150.

    BUS-0052          415.0  1.0100 / -30.  0.5060 / 150.  0.5040 / 150.

    BUS-0053          415.0  1.0100 / -30.  0.9590 /-154.  0.9298 /  91.

    BUS-0054          415.0  1.0100 / -30.  0.9590 /-154.  0.9298 /  91.

    BUS-0063          415.0  1.0100 / -30.  0.5158 / 151.  0.4945 / 149.

    BUS-0065          415.0  1.0100 / -30.  0.9603 /-154.  0.9306 /  91.

    BUS-0066          415.0  1.0100 / -30.  0.9603 /-154.  0.9306 /  91.

    BUS-0068          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0002       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0002       BUS-0001       BUSTIE 1-2       415.      0.0/   0.   2005.5/ -24.   2005.5/ 156.

 BUS-0009       BUS-0002       FDR5-MBSB        415.      0.0/   0.  20722.5/ 171.  20722.5/  -9.

 BUS-0002       BUS-0028       ESB1-P1          415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0029       BLOWER1-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0030       GRIT CH-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0031       GRIT DRG-P1      415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0033       SETTLE TNK-P1    415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0052       B2-P1            415.      0.0/   0.   2006.0/ -24.   2006.0/ 156.

 -----------------------------------------------------------------------------------------------
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  BUS-0003       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  24619.4 /  169. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    3.219 +j   9.347 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.904

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    27302.1     24623.7     24619.5     24619.4     24619.4

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /  -30.0     0.5050 /  150.0     0.5050 /  150.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    24619.4 / 169.0     24619.4 / -11.0

  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.9589 /-154.  0.9298 /  91.

    BUS-0002          415.0  1.0100 / -30.  0.9589 /-154.  0.9298 /  91.

    BUS-0003          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    ESB1 Replaceme    415.0  1.0100 / -30.  0.9589 /-154.  0.9298 /  91.

    BUS-0005          415.0  1.0100 / -30.  0.9475 /-154.  0.9173 /  91.

    BUS-0008          415.0  1.0100 / -30.  0.5165 / 153.  0.4950 / 147.

    BUS-0009          415.0  1.0100 / -30.  0.9584 /-154.  0.9294 /  91.

    BUS 2           11000.0  0.9990 /  -3.  0.9052 /-122.  0.9705 / 122.

    BUS-0013        11000.0  1.0002 /  -3.  0.9077 /-122.  0.9704 / 122.

    BUS-0014        11000.0  0.9990 /  -3.  0.9052 /-122.  0.9705 / 122.

    BUS-0015        11000.0  0.9990 /  -3.  0.9053 /-122.  0.9705 / 122.

    BUS-0016        11000.0  0.9982 /  -3.  0.9043 /-122.  0.9709 / 122.

    BUS-0017          415.0  1.0100 / -30.  0.9589 /-154.  0.9298 /  91.

    BUS-0018          415.0  1.0100 / -30.  0.9589 /-154.  0.9298 /  91.

    BUS-0019          415.0  1.0100 / -30.  0.9589 /-154.  0.9298 /  91.

    BUS-0020          415.0  1.0100 / -30.  0.9589 /-154.  0.9298 /  91.

    BUS-0022          415.0  1.0100 / -30.  0.9604 /-154.  0.9306 /  91.

    BUS-0028          415.0  1.0100 / -30.  0.9589 /-154.  0.9298 /  91.

    BUS-0029          415.0  1.0100 / -30.  0.9589 /-154.  0.9298 /  91.

    BUS-0030          415.0  1.0100 / -30.  0.9589 /-154.  0.9298 /  91.

    BUS-0031          415.0  1.0100 / -30.  0.9589 /-154.  0.9298 /  91.
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  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.9589 /-154.  0.9298 /  91.

    BUS-0036          415.0  1.0100 / -30.  0.9603 /-154.  0.9306 /  91.

    BUS-0038          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    BUS-0040          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.9589 /-154.  0.9298 /  91.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.9591 /-154.  0.9299 /  91.

    BUS-0052          415.0  1.0100 / -30.  0.9590 /-154.  0.9298 /  91.

    BUS-0053          415.0  1.0100 / -30.  0.5060 / 150.  0.5040 / 150.

    BUS-0054          415.0  1.0100 / -30.  0.5060 / 150.  0.5040 / 150.

    BUS-0063          415.0  1.0100 / -30.  0.9604 /-154.  0.9306 /  91.

    BUS-0065          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    BUS-0066          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    BUS-0068          415.0  1.0100 / -30.  0.9603 /-154.  0.9306 /  91.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0003       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0008       BUS-0003       CABLE14          415.      0.0/   0.  20722.5/ 171.  20722.5/  -9.

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0003       BUS-0053       B3-P1            415.      0.0/   0.   2006.0/ -24.   2006.0/ 156.

 BUS-0003       BUS-0054       B1-P1            415.      0.0/   0.   2006.0/ -24.   2006.0/ 156.

 -----------------------------------------------------------------------------------------------
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  ESB1 Replaceme VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  24246.1 /  170. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    3.365 +j   9.457 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.810

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    26712.2     24249.3     24246.2     24246.1     24246.1

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /  -30.0     0.5050 /  150.0     0.5050 /  150.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    24246.1 / 169.6     24246.1 / -10.4

  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.5130 / 151.  0.4973 / 149.

    BUS-0002          415.0  1.0100 / -30.  0.5142 / 152.  0.4962 / 148.

    BUS-0003          415.0  1.0100 / -30.  0.9603 /-154.  0.9308 /  91.

    ESB1 Replaceme    415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0005          415.0  1.0100 / -30.  0.9492 /-154.  0.9185 /  91.

    BUS-0008          415.0  1.0100 / -30.  0.9598 /-154.  0.9305 /  91.

    BUS-0009          415.0  1.0100 / -30.  0.5258 / 154.  0.4873 / 145.

    BUS 2           11000.0  0.9997 /  -3.  0.9072 /-122.  0.9707 / 122.

    BUS-0013        11000.0  1.0008 /  -3.  0.9097 /-122.  0.9707 / 122.

    BUS-0014        11000.0  0.9997 /  -3.  0.9072 /-122.  0.9707 / 122.

    BUS-0015        11000.0  0.9989 /  -3.  0.9063 /-122.  0.9711 / 122.

    BUS-0016        11000.0  0.9998 /  -3.  0.9072 /-122.  0.9707 / 122.

    BUS-0017          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0018          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0019          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0020          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0022          415.0  1.0100 / -30.  0.5236 / 152.  0.4874 / 147.

    BUS-0028          415.0  1.0100 / -30.  0.5142 / 152.  0.4962 / 148.

    BUS-0029          415.0  1.0100 / -30.  0.5142 / 152.  0.4962 / 148.

    BUS-0030          415.0  1.0100 / -30.  0.5142 / 152.  0.4962 / 148.

    BUS-0031          415.0  1.0100 / -30.  0.5142 / 152.  0.4962 / 148.

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 675 of 986



 05 Dec 2014     15:45:24                                             PAGE   51

                                                                                 

                                                                                 

                                                                                 

  

  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.5142 / 152.  0.4962 / 148.

    BUS-0036          415.0  1.0100 / -30.  0.5248 / 153.  0.4865 / 147.

    BUS-0038          415.0  1.0100 / -30.  0.9617 /-154.  0.9317 /  91.

    BUS-0040          415.0  1.0100 / -30.  0.9617 /-154.  0.9317 /  91.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.5130 / 151.  0.4973 / 149.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.9603 /-154.  0.9308 /  91.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.5139 / 151.  0.4964 / 149.

    BUS-0052          415.0  1.0100 / -30.  0.5151 / 152.  0.4953 / 148.

    BUS-0053          415.0  1.0100 / -30.  0.9605 /-154.  0.9309 /  91.

    BUS-0054          415.0  1.0100 / -30.  0.9605 /-154.  0.9309 /  91.

    BUS-0063          415.0  1.0100 / -30.  0.5236 / 152.  0.4874 / 147.

    BUS-0065          415.0  1.0100 / -30.  0.9617 /-154.  0.9317 /  91.

    BUS-0066          415.0  1.0100 / -30.  0.9617 /-154.  0.9317 /  91.

    BUS-0068          415.0  1.0100 / -30.  0.5248 / 153.  0.4865 / 147.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ESB1 Replaceme ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ESB1 Replaceme CBL-0015         415.      0.0/   0.  24246.1/ 170.  24246.1/ -10.

 ESB1 Replaceme BUS-0017       BE1-P1           415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0018       PLC DB-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0019       ESB 2-P1         415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0020       BV-P1            415.      0.0/   0.      0.0/   0.      0.0/   0.

 ***********************************************************************************************
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: LLG

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================

  ASB2 Ess       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2319.2 /   34. ( AMPS/DEG )

                 GRD RETURN CURRENT:           2319.2 RMS AMPS /   94.2 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    6.600 +j  90.638 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    13.733

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   4.400 +j  60.425 (PU)

                                               Z2:   4.400 +j  60.425 (PU)

                                               Z0:   4.400 +j  60.425 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     3491.0      2665.4      2463.7      2343.0      2320.8

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0     2319.2 / 154.2      2319.2 /  34.2

  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0002          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0003          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ESB1 Replaceme    415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0005          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0008          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0009          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS 2           11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0013        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0014        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0015        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0016        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0017          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0018          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0019          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0020          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0022          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0028          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0029          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0030          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.
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  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0031          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0033          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0036          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0038          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0040          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-1        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-2        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB2 Ess          415.0  1.0100 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0050          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0052          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0053          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0054          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0063          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0065          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0066          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0068          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0069          415.0  1.0100 /   0.  0.0097 /-159.  0.0097 /  81.

    ASB2 Ess       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0069       ASB2 Ess       CBL-0045         415.      0.0/   0.   2319.2/ 154.   2319.2/  34.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-1     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  19388.5 /  177. ( AMPS/DEG )

                 GRD RETURN CURRENT:           1026.9 RMS AMPS /  147.6 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    6.185 +j  11.142 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     1.802

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   3.042 +j   5.657 (PU)

                                               Z2:   3.042 +j   5.657 (PU)

                                               Z0: 203.533 +j   5.833 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    19972.5     19388.5     19388.5     19388.5     19388.5

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.5030 /  -30.8     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    19388.5 / 177.5     18505.4 /  -0.9

  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.5030 / -31.  0.2401 /-148.  0.2292 /  33.

    BUS-0002          415.0  1.5030 / -31.  0.2424 /-148.  0.2313 /  34.

    BUS-0003          415.0  1.0100 / -30.  0.9784 /-153.  0.9476 /  90.

    ESB1 Replaceme    415.0  1.5030 / -31.  0.2401 /-148.  0.2292 /  33.

    BUS-0005          415.0  1.0099 / -30.  0.9706 /-154.  0.9373 /  90.

    BUS-0008          415.0  1.0100 / -30.  0.9780 /-153.  0.9473 /  90.

    BUS-0009          415.0  1.5030 / -31.  0.2646 /-147.  0.2523 /  35.

    BUS 2           11000.0  1.0075 /  -2.  0.9348 /-122.  0.9755 / 121.

    BUS-0013        11000.0  1.0083 /  -2.  0.9368 /-122.  0.9757 / 121.

    BUS-0014        11000.0  1.0075 /  -2.  0.9348 /-122.  0.9755 / 121.

    BUS-0015        11000.0  1.0069 /  -2.  0.9339 /-122.  0.9758 / 121.

    BUS-0016        11000.0  1.0075 /  -2.  0.9348 /-122.  0.9755 / 121.

    BUS-0017          415.0  1.5030 / -31.  0.2401 /-148.  0.2292 /  33.

    BUS-0018          415.0  1.5030 / -31.  0.2401 /-148.  0.2292 /  33.

    BUS-0019          415.0  1.5030 / -31.  0.2401 /-148.  0.2292 /  33.

    BUS-0020          415.0  1.5030 / -31.  0.2401 /-148.  0.2292 /  33.

    BUS-0022          415.0  1.5032 / -31.  0.2521 /-148.  0.2409 /  33.

    BUS-0028          415.0  1.5030 / -31.  0.2424 /-148.  0.2313 /  34.

    BUS-0029          415.0  1.5030 / -31.  0.2424 /-148.  0.2313 /  34.

    BUS-0030          415.0  1.5030 / -31.  0.2424 /-148.  0.2313 /  34.

    BUS-0031          415.0  1.5030 / -31.  0.2424 /-148.  0.2313 /  34.
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  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.5030 / -31.  0.2424 /-148.  0.2313 /  34.

    BUS-0036          415.0  1.5032 / -31.  0.2544 /-148.  0.2430 /  33.

    BUS-0038          415.0  1.0100 / -30.  0.9794 /-153.  0.9484 /  90.

    BUS-0040          415.0  1.0100 / -30.  0.9794 /-153.  0.9484 /  90.

    ASB3_BUS-1        415.0  1.5030 / -31.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.9784 /-153.  0.9476 /  90.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.5031 / -31.  0.2412 /-148.  0.2302 /  33.

    BUS-0052          415.0  1.5030 / -31.  0.2435 /-148.  0.2324 /  34.

    BUS-0053          415.0  1.0100 / -30.  0.9785 /-153.  0.9477 /  90.

    BUS-0054          415.0  1.0100 / -30.  0.9785 /-153.  0.9477 /  90.

    BUS-0063          415.0  1.5032 / -31.  0.2521 /-148.  0.2409 /  33.

    BUS-0065          415.0  1.0100 / -30.  0.9794 /-153.  0.9484 /  90.

    BUS-0066          415.0  1.0100 / -30.  0.9794 /-153.  0.9484 /  90.

    BUS-0068          415.0  1.5032 / -31.  0.2544 /-148.  0.2430 /  33.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-1     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.      0.0/   0.  19388.5/ 177.  18505.4/  -1.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-2     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  19433.5 /  177. ( AMPS/DEG )

                 GRD RETURN CURRENT:           1027.1 RMS AMPS /  147.6 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    6.164 +j  11.119 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     1.804

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   3.032 +j   5.645 (PU)

                                               Z2:   3.032 +j   5.645 (PU)

                                               Z0: 203.514 +j   5.799 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    20021.5     19433.5     19433.5     19433.5     19433.5

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.5031 /  -30.8     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    19433.5 / 177.5     18549.9 /  -1.0

  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.9783 /-153.  0.9475 /  90.

    BUS-0002          415.0  1.0100 / -30.  0.9783 /-153.  0.9475 /  90.

    BUS-0003          415.0  1.5031 / -31.  0.2407 /-148.  0.2297 /  33.

    ESB1 Replaceme    415.0  1.0100 / -30.  0.9783 /-153.  0.9475 /  90.

    BUS-0005          415.0  1.0099 / -30.  0.9704 /-154.  0.9371 /  90.

    BUS-0008          415.0  1.5030 / -31.  0.2629 /-147.  0.2508 /  35.

    BUS-0009          415.0  1.0100 / -30.  0.9779 /-153.  0.9471 /  90.

    BUS 2           11000.0  1.0075 /  -2.  0.9345 /-122.  0.9755 / 121.

    BUS-0013        11000.0  1.0083 /  -2.  0.9366 /-122.  0.9756 / 121.

    BUS-0014        11000.0  1.0075 /  -2.  0.9345 /-122.  0.9755 / 121.

    BUS-0015        11000.0  1.0075 /  -2.  0.9346 /-122.  0.9755 / 121.

    BUS-0016        11000.0  1.0068 /  -2.  0.9337 /-122.  0.9757 / 121.

    BUS-0017          415.0  1.0100 / -30.  0.9783 /-153.  0.9475 /  90.

    BUS-0018          415.0  1.0100 / -30.  0.9783 /-153.  0.9475 /  90.

    BUS-0019          415.0  1.0100 / -30.  0.9783 /-153.  0.9475 /  90.

    BUS-0020          415.0  1.0100 / -30.  0.9783 /-153.  0.9475 /  90.

    BUS-0022          415.0  1.0100 / -30.  0.9793 /-153.  0.9483 /  90.

    BUS-0028          415.0  1.0100 / -30.  0.9783 /-153.  0.9475 /  90.

    BUS-0029          415.0  1.0100 / -30.  0.9783 /-153.  0.9475 /  90.

    BUS-0030          415.0  1.0100 / -30.  0.9783 /-153.  0.9475 /  90.

    BUS-0031          415.0  1.0100 / -30.  0.9783 /-153.  0.9475 /  90.
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  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.9783 /-153.  0.9475 /  90.

    BUS-0036          415.0  1.0100 / -30.  0.9793 /-153.  0.9483 /  90.

    BUS-0038          415.0  1.5033 / -31.  0.2526 /-148.  0.2415 /  33.

    BUS-0040          415.0  1.5033 / -31.  0.2526 /-148.  0.2415 /  33.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.9783 /-153.  0.9475 /  90.

    ASB3_BUS-2        415.0  1.5031 / -31.  0.0000 /   0.  0.0000 /   0.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.9784 /-153.  0.9475 /  90.

    BUS-0052          415.0  1.0100 / -30.  0.9784 /-153.  0.9475 /  90.

    BUS-0053          415.0  1.5031 / -31.  0.2418 /-148.  0.2308 /  33.

    BUS-0054          415.0  1.5031 / -31.  0.2418 /-148.  0.2308 /  33.

    BUS-0063          415.0  1.0100 / -30.  0.9793 /-153.  0.9483 /  90.

    BUS-0065          415.0  1.5033 / -31.  0.2526 /-148.  0.2415 /  33.

    BUS-0066          415.0  1.5033 / -31.  0.2526 /-148.  0.2415 /  33.

    BUS-0068          415.0  1.0100 / -30.  0.9793 /-153.  0.9483 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-2     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.      0.0/   0.  19433.5/ 177.  18549.9/  -1.

 -----------------------------------------------------------------------------------------------
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  BUS 2          VOLTAGE BASE LL:               11000.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   7367.7 / -179. ( AMPS/DEG )

                 GRD RETURN CURRENT:            952.0 RMS AMPS /  101.0 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    0.101 +j   1.208 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    12.015

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   0.050 +j   0.627 (PU)

                                               Z2:   0.050 +j   0.627 (PU)

                                               Z0:   1.569 +j   7.886 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    10892.1      8227.2      7680.7      7407.1      7369.5

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.4583 /   -0.3     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0     7367.7 /-179.2      7260.5 /   8.3

  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.8315 /  -5.  0.8684 /-175.  0.1504 /  75.

    BUS-0002          415.0  0.8315 /  -5.  0.8684 /-175.  0.1502 /  75.

    BUS-0003          415.0  0.8315 /  -5.  0.8684 /-175.  0.1502 /  75.

    ESB1 Replaceme    415.0  0.8315 /  -5.  0.8684 /-175.  0.1504 /  75.

    BUS-0005          415.0  0.8420 /   0.  0.8420 / 180.  0.0000 /   0.

    BUS-0008          415.0  0.8327 /  -5.  0.8665 /-176.  0.1450 /  76.

    BUS-0009          415.0  0.8327 /  -5.  0.8665 /-176.  0.1450 /  76.

    BUS 2           11000.0  1.4583 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0013        11000.0  1.4577 /   0.  0.0199 /-151.  0.0251 /  56.

    BUS-0014        11000.0  1.4583 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0015        11000.0  1.4583 /   0.  0.0002 /-163.  0.0002 /  19.

    BUS-0016        11000.0  1.4583 /   0.  0.0002 /-163.  0.0002 /  19.

    BUS-0017          415.0  0.8315 /  -5.  0.8684 /-175.  0.1504 /  75.

    BUS-0018          415.0  0.8315 /  -5.  0.8684 /-175.  0.1504 /  75.

    BUS-0019          415.0  0.8315 /  -5.  0.8684 /-175.  0.1504 /  75.

    BUS-0020          415.0  0.8315 /  -5.  0.8684 /-175.  0.1504 /  75.

    BUS-0022          415.0  0.8276 /  -6.  0.8742 /-175.  0.1644 /  73.

    BUS-0028          415.0  0.8315 /  -5.  0.8684 /-175.  0.1502 /  75.

    BUS-0029          415.0  0.8315 /  -5.  0.8684 /-175.  0.1502 /  75.

    BUS-0030          415.0  0.8315 /  -5.  0.8684 /-175.  0.1502 /  75.

    BUS-0031          415.0  0.8315 /  -5.  0.8684 /-175.  0.1502 /  75.
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  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.8315 /  -5.  0.8684 /-175.  0.1502 /  75.

    BUS-0036          415.0  0.8276 /  -6.  0.8741 /-175.  0.1641 /  73.

    BUS-0038          415.0  0.8276 /  -6.  0.8741 /-175.  0.1641 /  73.

    BUS-0040          415.0  0.8276 /  -6.  0.8741 /-175.  0.1641 /  73.

    ASB3_BUS-1        415.0  0.8315 /  -5.  0.8684 /-175.  0.1504 /  75.

    ASB3_BUS-2        415.0  0.8315 /  -5.  0.8684 /-175.  0.1502 /  75.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.8311 /  -5.  0.8690 /-175.  0.1517 /  75.

    BUS-0052          415.0  0.8312 /  -5.  0.8689 /-175.  0.1514 /  75.

    BUS-0053          415.0  0.8312 /  -5.  0.8689 /-175.  0.1514 /  75.

    BUS-0054          415.0  0.8312 /  -5.  0.8689 /-175.  0.1514 /  75.

    BUS-0063          415.0  0.8276 /  -6.  0.8742 /-175.  0.1644 /  73.

    BUS-0065          415.0  0.8276 /  -6.  0.8741 /-175.  0.1641 /  73.

    BUS-0066          415.0  0.8276 /  -6.  0.8741 /-175.  0.1641 /  73.

    BUS-0068          415.0  0.8276 /  -6.  0.8741 /-175.  0.1641 /  73.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS 2          ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0013       BUS 2          FDR8           11000.     11.3/ 105.   7109.6/-179.   7001.9/   8.

 BUS 2          BUS-0014       HV-CBL-FDR2    11000.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS 2          BUS-0015       CABLE2         11000.      5.6/ 105.    130.0/   8.    129.4/-170.

 BUS 2          BUS-0016       CABLE15        11000.      5.6/ 105.    130.0/   8.    129.4/-170.

 -----------------------------------------------------------------------------------------------
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  BUS-0001       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  25032.8 /  169. ( AMPS/DEG )

                 GRD RETURN CURRENT:           1038.0 RMS AMPS /  148.0 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    3.330 +j   9.291 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.790

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.619 +j   4.685 (PU)

                                               Z2:   1.619 +j   4.685 (PU)

                                               Z0: 202.111 +j   4.861 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    27540.5     25035.8     25032.8     25032.8     25032.8

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.5084 /  -30.7     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    25032.8 / 168.6     24064.4 / -10.5

  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.5084 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0002          415.0  1.5084 / -31.  0.0031 /-143.  0.0029 /  38.

    BUS-0003          415.0  1.0100 / -30.  0.9587 /-154.  0.9305 /  91.

    ESB1 Replaceme    415.0  1.5084 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0005          415.0  1.0099 / -30.  0.9472 /-154.  0.9181 /  91.

    BUS-0008          415.0  1.0100 / -30.  0.9582 /-154.  0.9301 /  91.

    BUS-0009          415.0  1.5084 / -31.  0.0326 /-142.  0.0311 /  39.

    BUS 2           11000.0  0.9985 /  -3.  0.9056 /-122.  0.9710 / 122.

    BUS-0013        11000.0  0.9997 /  -3.  0.9081 /-122.  0.9710 / 122.

    BUS-0014        11000.0  0.9985 /  -3.  0.9056 /-122.  0.9710 / 122.

    BUS-0015        11000.0  0.9977 /  -3.  0.9047 /-122.  0.9714 / 122.

    BUS-0016        11000.0  0.9986 /  -3.  0.9056 /-122.  0.9710 / 122.

    BUS-0017          415.0  1.5084 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0018          415.0  1.5084 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0019          415.0  1.5084 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0020          415.0  1.5084 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0022          415.0  1.5086 / -31.  0.0156 /-163.  0.0154 /  18.

    BUS-0028          415.0  1.5084 / -31.  0.0031 /-143.  0.0029 /  38.

    BUS-0029          415.0  1.5084 / -31.  0.0031 /-143.  0.0029 /  38.

    BUS-0030          415.0  1.5084 / -31.  0.0031 /-143.  0.0029 /  38.

    BUS-0031          415.0  1.5084 / -31.  0.0031 /-143.  0.0029 /  38.
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  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.5084 / -31.  0.0031 /-143.  0.0029 /  38.

    BUS-0036          415.0  1.5086 / -31.  0.0185 /-159.  0.0180 /  21.

    BUS-0038          415.0  1.0100 / -30.  0.9601 /-154.  0.9313 /  91.

    BUS-0040          415.0  1.0100 / -30.  0.9601 /-154.  0.9313 /  91.

    ASB3_BUS-1        415.0  1.5084 / -31.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.9587 /-154.  0.9305 /  91.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.5085 / -31.  0.0014 /-163.  0.0014 /  18.

    BUS-0052          415.0  1.5084 / -31.  0.0044 /-149.  0.0042 /  31.

    BUS-0053          415.0  1.0100 / -30.  0.9588 /-154.  0.9306 /  91.

    BUS-0054          415.0  1.0100 / -30.  0.9588 /-154.  0.9306 /  91.

    BUS-0063          415.0  1.5086 / -31.  0.0156 /-163.  0.0154 /  18.

    BUS-0065          415.0  1.0100 / -30.  0.9601 /-154.  0.9313 /  91.

    BUS-0066          415.0  1.0100 / -30.  0.9601 /-154.  0.9313 /  91.

    BUS-0068          415.0  1.5086 / -31.  0.0185 /-159.  0.0180 /  21.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0001       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0002       BUS-0001       BUSTIE 1-2       415.     28.3/ 135.  23064.6/ 170.  22126.9/  -9.

 BUS-0001       ESB1 Replaceme CBL-0015         415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0001       BUS-0050       B4-P1            415.     28.3/ 135.   2019.2/ -24.   1992.8/ 157.

 -----------------------------------------------------------------------------------------------
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  BUS-0002       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  25104.2 /  169. ( AMPS/DEG )

                 GRD RETURN CURRENT:           1038.2 RMS AMPS /  148.0 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    3.310 +j   9.269 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.800

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.609 +j   4.673 (PU)

                                               Z2:   1.609 +j   4.673 (PU)

                                               Z0: 202.091 +j   4.827 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    27639.2     25107.4     25104.3     25104.2     25104.2

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.5085 /  -30.7     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    25104.2 / 168.6     24135.2 / -10.6

  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.5085 / -31.  0.0003 /-157.  0.0003 /  23.

    BUS-0002          415.0  1.5085 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0003          415.0  1.0100 / -30.  0.9584 /-154.  0.9302 /  91.

    ESB1 Replaceme    415.0  1.5085 / -31.  0.0003 /-157.  0.0003 /  23.

    BUS-0005          415.0  1.0099 / -30.  0.9469 /-154.  0.9179 /  91.

    BUS-0008          415.0  1.0100 / -30.  0.9579 /-154.  0.9299 /  91.

    BUS-0009          415.0  1.5084 / -31.  0.0296 /-142.  0.0283 /  39.

    BUS 2           11000.0  0.9984 /  -3.  0.9052 /-122.  0.9709 / 122.

    BUS-0013        11000.0  0.9996 /  -3.  0.9077 /-122.  0.9709 / 122.

    BUS-0014        11000.0  0.9984 /  -3.  0.9052 /-122.  0.9709 / 122.

    BUS-0015        11000.0  0.9976 /  -3.  0.9043 /-122.  0.9714 / 122.

    BUS-0016        11000.0  0.9985 /  -3.  0.9053 /-122.  0.9709 / 122.

    BUS-0017          415.0  1.5085 / -31.  0.0003 /-157.  0.0003 /  23.

    BUS-0018          415.0  1.5085 / -31.  0.0003 /-157.  0.0003 /  23.

    BUS-0019          415.0  1.5085 / -31.  0.0003 /-157.  0.0003 /  23.

    BUS-0020          415.0  1.5085 / -31.  0.0003 /-157.  0.0003 /  23.

    BUS-0022          415.0  1.5087 / -31.  0.0158 /-163.  0.0156 /  18.

    BUS-0028          415.0  1.5085 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0029          415.0  1.5085 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0030          415.0  1.5085 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0031          415.0  1.5085 / -31.  0.0000 /   0.  0.0000 /   0.
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  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.5085 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0036          415.0  1.5087 / -31.  0.0156 /-163.  0.0154 /  18.

    BUS-0038          415.0  1.0100 / -30.  0.9599 /-154.  0.9311 /  91.

    BUS-0040          415.0  1.0100 / -30.  0.9599 /-154.  0.9311 /  91.

    ASB3_BUS-1        415.0  1.5085 / -31.  0.0003 /-157.  0.0003 /  23.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.9584 /-154.  0.9302 /  91.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.5085 / -31.  0.0017 /-162.  0.0017 /  18.

    BUS-0052          415.0  1.5085 / -31.  0.0014 /-163.  0.0014 /  18.

    BUS-0053          415.0  1.0100 / -30.  0.9586 /-154.  0.9303 /  91.

    BUS-0054          415.0  1.0100 / -30.  0.9586 /-154.  0.9303 /  91.

    BUS-0063          415.0  1.5087 / -31.  0.0158 /-163.  0.0156 /  18.

    BUS-0065          415.0  1.0100 / -30.  0.9599 /-154.  0.9311 /  91.

    BUS-0066          415.0  1.0100 / -30.  0.9599 /-154.  0.9311 /  91.

    BUS-0068          415.0  1.5087 / -31.  0.0156 /-163.  0.0154 /  18.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0002       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0002       BUS-0001       BUSTIE 1-2       415.     28.2/ 135.   2018.6/ -24.   1992.3/ 157.

 BUS-0009       BUS-0002       FDR5-MBSB        415.     56.4/ 135.  21176.8/ 171.  20270.0/  -8.

 BUS-0002       BUS-0028       ESB1-P1          415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0029       BLOWER1-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0030       GRIT CH-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0031       GRIT DRG-P1      415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0033       SETTLE TNK-P1    415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0052       B2-P1            415.     28.2/ 135.   2019.1/ -24.   1992.8/ 157.

 -----------------------------------------------------------------------------------------------
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  BUS-0003       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  25104.6 /  169. ( AMPS/DEG )

                 GRD RETURN CURRENT:           1038.2 RMS AMPS /  148.0 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    3.309 +j   9.269 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.801

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.609 +j   4.673 (PU)

                                               Z2:   1.609 +j   4.673 (PU)

                                               Z0: 202.091 +j   4.827 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    27639.9     25107.8     25104.7     25104.6     25104.6

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.5085 /  -30.7     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    25104.6 / 168.6     24135.6 / -10.6

  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.9584 /-154.  0.9303 /  91.

    BUS-0002          415.0  1.0100 / -30.  0.9584 /-154.  0.9302 /  91.

    BUS-0003          415.0  1.5085 / -31.  0.0000 /   0.  0.0000 /   0.

    ESB1 Replaceme    415.0  1.0100 / -30.  0.9584 /-154.  0.9303 /  91.

    BUS-0005          415.0  1.0099 / -30.  0.9469 /-154.  0.9179 /  91.

    BUS-0008          415.0  1.5084 / -31.  0.0296 /-142.  0.0283 /  39.

    BUS-0009          415.0  1.0100 / -30.  0.9579 /-154.  0.9299 /  91.

    BUS 2           11000.0  0.9984 /  -3.  0.9052 /-122.  0.9709 / 122.

    BUS-0013        11000.0  0.9996 /  -3.  0.9077 /-122.  0.9709 / 122.

    BUS-0014        11000.0  0.9984 /  -3.  0.9052 /-122.  0.9709 / 122.

    BUS-0015        11000.0  0.9985 /  -3.  0.9053 /-122.  0.9709 / 122.

    BUS-0016        11000.0  0.9976 /  -3.  0.9043 /-122.  0.9714 / 122.

    BUS-0017          415.0  1.0100 / -30.  0.9584 /-154.  0.9303 /  91.

    BUS-0018          415.0  1.0100 / -30.  0.9584 /-154.  0.9303 /  91.

    BUS-0019          415.0  1.0100 / -30.  0.9584 /-154.  0.9303 /  91.

    BUS-0020          415.0  1.0100 / -30.  0.9584 /-154.  0.9303 /  91.

    BUS-0022          415.0  1.0100 / -30.  0.9599 /-154.  0.9311 /  91.

    BUS-0028          415.0  1.0100 / -30.  0.9584 /-154.  0.9302 /  91.

    BUS-0029          415.0  1.0100 / -30.  0.9584 /-154.  0.9302 /  91.

    BUS-0030          415.0  1.0100 / -30.  0.9584 /-154.  0.9302 /  91.

    BUS-0031          415.0  1.0100 / -30.  0.9584 /-154.  0.9302 /  91.
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  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.9584 /-154.  0.9302 /  91.

    BUS-0036          415.0  1.0100 / -30.  0.9599 /-154.  0.9311 /  91.

    BUS-0038          415.0  1.5087 / -31.  0.0156 /-163.  0.0154 /  18.

    BUS-0040          415.0  1.5087 / -31.  0.0156 /-163.  0.0154 /  18.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.9584 /-154.  0.9303 /  91.

    ASB3_BUS-2        415.0  1.5085 / -31.  0.0000 /   0.  0.0000 /   0.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.9586 /-154.  0.9303 /  91.

    BUS-0052          415.0  1.0100 / -30.  0.9586 /-154.  0.9303 /  91.

    BUS-0053          415.0  1.5085 / -31.  0.0014 /-163.  0.0014 /  18.

    BUS-0054          415.0  1.5085 / -31.  0.0014 /-163.  0.0014 /  18.

    BUS-0063          415.0  1.0100 / -30.  0.9599 /-154.  0.9311 /  91.

    BUS-0065          415.0  1.5087 / -31.  0.0156 /-163.  0.0154 /  18.

    BUS-0066          415.0  1.5087 / -31.  0.0156 /-163.  0.0154 /  18.

    BUS-0068          415.0  1.0100 / -30.  0.9599 /-154.  0.9311 /  91.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0003       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0008       BUS-0003       CABLE14          415.     56.4/ 135.  21176.8/ 171.  20270.0/  -8.

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0003       BUS-0053       B3-P1            415.     28.2/ 135.   2019.1/ -24.   1992.8/ 157.

 BUS-0003       BUS-0054       B1-P1            415.     28.2/ 135.   2019.1/ -24.   1992.8/ 157.

 -----------------------------------------------------------------------------------------------
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  ESB1 Replaceme VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  24729.1 /  169. ( AMPS/DEG )

                 GRD RETURN CURRENT:           1037.5 RMS AMPS /  147.9 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    3.457 +j   9.374 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.711

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.683 +j   4.728 (PU)

                                               Z2:   1.683 +j   4.728 (PU)

                                               Z0: 202.174 +j   4.904 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    27056.4     24731.4     24729.1     24729.1     24729.1

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.5082 /  -30.7     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    24729.1 / 169.1     23764.7 /  -9.9

  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.5082 / -31.  0.0136 /-157.  0.0131 /  24.

    BUS-0002          415.0  1.5082 / -31.  0.0166 /-154.  0.0158 /  27.

    BUS-0003          415.0  1.0100 / -30.  0.9598 /-154.  0.9313 /  91.

    ESB1 Replaceme    415.0  1.5082 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0005          415.0  1.0099 / -30.  0.9486 /-154.  0.9191 /  91.

    BUS-0008          415.0  1.0100 / -30.  0.9594 /-154.  0.9310 /  91.

    BUS-0009          415.0  1.5081 / -31.  0.0455 /-146.  0.0435 /  35.

    BUS 2           11000.0  0.9991 /  -3.  0.9072 /-122.  0.9711 / 122.

    BUS-0013        11000.0  1.0003 /  -3.  0.9097 /-122.  0.9711 / 122.

    BUS-0014        11000.0  0.9991 /  -3.  0.9072 /-122.  0.9711 / 122.

    BUS-0015        11000.0  0.9983 /  -3.  0.9063 /-122.  0.9715 / 122.

    BUS-0016        11000.0  0.9992 /  -3.  0.9072 /-122.  0.9711 / 122.

    BUS-0017          415.0  1.5082 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0018          415.0  1.5082 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0019          415.0  1.5082 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0020          415.0  1.5082 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0022          415.0  1.5084 / -31.  0.0290 /-160.  0.0282 /  21.

    BUS-0028          415.0  1.5082 / -31.  0.0166 /-154.  0.0158 /  27.

    BUS-0029          415.0  1.5082 / -31.  0.0166 /-154.  0.0158 /  27.

    BUS-0030          415.0  1.5082 / -31.  0.0166 /-154.  0.0158 /  27.

    BUS-0031          415.0  1.5082 / -31.  0.0166 /-154.  0.0158 /  27.
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  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.5082 / -31.  0.0166 /-154.  0.0158 /  27.

    BUS-0036          415.0  1.5084 / -31.  0.0319 /-158.  0.0309 /  23.

    BUS-0038          415.0  1.0100 / -30.  0.9613 /-154.  0.9322 /  91.

    BUS-0040          415.0  1.0100 / -30.  0.9613 /-154.  0.9322 /  91.

    ASB3_BUS-1        415.0  1.5082 / -31.  0.0136 /-157.  0.0131 /  24.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.9598 /-154.  0.9313 /  91.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.5082 / -31.  0.0150 /-157.  0.0145 /  24.

    BUS-0052          415.0  1.5082 / -31.  0.0180 /-155.  0.0172 /  26.

    BUS-0053          415.0  1.0100 / -30.  0.9600 /-154.  0.9314 /  91.

    BUS-0054          415.0  1.0100 / -30.  0.9600 /-154.  0.9314 /  91.

    BUS-0063          415.0  1.5084 / -31.  0.0290 /-160.  0.0282 /  21.

    BUS-0065          415.0  1.0100 / -30.  0.9613 /-154.  0.9322 /  91.

    BUS-0066          415.0  1.0100 / -30.  0.9613 /-154.  0.9322 /  91.

    BUS-0068          415.0  1.5084 / -31.  0.0319 /-158.  0.0309 /  23.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ESB1 Replaceme ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ESB1 Replaceme CBL-0015         415.      0.0/   0.  24729.1/ 169.  23764.7/ -10.

 ESB1 Replaceme BUS-0017       BE1-P1           415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0018       PLC DB-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0019       ESB 2-P1         415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0020       BV-P1            415.      0.0/   0.      0.0/   0.      0.0/   0.

 ***********************************************************************************************

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 692 of 986



 05 Dec 2014     15:45:24                                             PAGE   68

                                                                                 

                                                                                 

                                                                                 

  

 ***************** F A U L T    A N A L Y S I S    S U M M A R Y ***************

 -------------------------------------------------------------------------------

 -------------------------------------------------------------------------------

  BUS NAME             VOLTAGE            AVAILABLE FAULT CURRENT

                         L-L           3 PHASE      X/R LINE/GRND    X/R

  ASB2 Ess                415.          2319.2     13.7   2319.25     13.7

  ASB3_BUS-1              415.         21875.9      1.9   2004.28      0.1

  ASB3_BUS-2              415.         21927.6      1.9   2004.71      0.1

  BUS 2                 11000.          8428.0     12.6   1711.74      5.5

  BUS-0001                415.         28345.5      2.9   2047.85      0.1

  

  BUS-0002                415.         28427.6      2.9   2048.29      0.1

  BUS-0003                415.         28428.1      2.9   2048.29      0.1

  ESB1 Replaceme          415.         27997.0      2.8   2045.88      0.1

 *********************** FAULT ANALYSIS REPORT COMPLETED ***********************
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 ************* P R E - F A U L T   V O L T A G E   P R O F I L E **************

 BUS#  NAME       BASE VOLTS    PU VOLTS     ANGLE (D)

   ASB2 Ess          415.00     1.0100           0.

   ASB3_BUS-1        415.00     1.0100         -30.

   ASB3_BUS-2        415.00     1.0100         -30.

   BUS 2           11000.00     1.0100           0.

   BUS-0001          415.00     1.0100         -30.

   BUS-0002          415.00     1.0100         -30.

   BUS-0003          415.00     1.0100         -30.

   ESB1 Replaceme    415.00     1.0100         -30.
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: 3PH

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: SLG

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: LL 

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: LLG

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================
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 ***************** F A U L T    A N A L Y S I S    S U M M A R Y ***************

 -------------------------------------------------------------------------------

 -------------------------------------------------------------------------------

  BUS NAME             VOLTAGE            AVAILABLE FAULT CURRENT

                         L-L           3 PHASE      X/R LINE/GRND    X/R

 *********************** FAULT ANALYSIS REPORT COMPLETED ***********************
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 ------------------------------------------------------------------------------

 ALL INFORMATION PRESENTED IS FOR REVIEW, APPROVAL

 INTERPRETATION AND APPLICATION BY A REGISTERED ENGINEER ONLY

 SKM DISCLAIMS ANY RESPONSIBILITY AND LIABILITY RESULTING

 FROM THE USE AND INTERPRETATION OF THIS SOFTWARE.

 ------------------------------------------------------------------------------

 SKM POWER*TOOLS FOR WINDOWS

 SHORT CIRCUIT ANALYSIS REPORT

 COPYRIGHT SKM SYSTEMS ANALYSIS, INC. 1995-2014

 ------------------------------------------------------------------------------
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     ALL PU VALUES ARE EXPRESSED ON A 100 MVA BASE

                    SWING GENERATORS

     BUS NAME       SOURCE NAME       VOLTAGE  ANGLE

     ================================================

     BUS-0013       UTIL-0001         1.01     0.00

     BUS-0069       SGEN-0001         1.00     0.00
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 ************* P R E - F A U L T   V O L T A G E   P R O F I L E **************

 BUS#  NAME       BASE VOLTS    PU VOLTS     ANGLE (D)

   ASB2 Ess          415.00     1.0100           0.

   ASB3_BUS-1        415.00     1.0100         -30.

   ASB3_BUS-2        415.00     1.0100         -30.

   BUS 2           11000.00     1.0100           0.

   BUS-0001          415.00     1.0100         -30.

   BUS-0002          415.00     1.0100         -30.

   BUS-0003          415.00     1.0100         -30.

   ESB1 Replaceme    415.00     1.0100         -30.
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: 3PH

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================

  ASB2 Ess       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2319.2 /  -86. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    4.400 +j  60.425 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    13.733

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     3491.0      2665.4      2463.7      2343.0      2320.8

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2319.2 / -85.8     2319.2 / 154.2      2319.2 /  34.2

  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0002          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0003          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ESB1 Replaceme    415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0005          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0008          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0009          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS 2           11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0013        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0014        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0015        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0016        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0017          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0018          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0019          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0020          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0022          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0028          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0029          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0030          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.
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  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0031          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0033          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0036          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0038          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0040          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-1        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-2        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB2 Ess          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0050          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0052          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0053          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0054          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0063          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0065          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0066          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0068          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0069          415.0  0.0097 / -39.  0.0097 /-159.  0.0097 /  81.

    ASB2 Ess       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0069       ASB2 Ess       CBL-0045         415.   2319.2/ -86.   2319.2/ 154.   2319.2/  34.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-1     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  20539.6 /  -91. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    3.269 +j   6.010 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     1.839

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    21202.6     20539.7     20539.6     20539.6     20539.6

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 20539.6 / -91.5    20539.6 / 148.5     20539.6 /  28.5

  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.2544 / -57.  0.2544 /-177.  0.2544 /  63.

    BUS-0002          415.0  0.9505 / -32.  0.9505 /-152.  0.9505 /  88.

    BUS-0003          415.0  0.9505 / -32.  0.9505 /-152.  0.9505 /  88.

    ESB1 Replaceme    415.0  0.2544 / -57.  0.2544 /-177.  0.2544 /  63.

    BUS-0005          415.0  0.2799 / -56.  0.2799 /-176.  0.2799 /  64.

    BUS-0008          415.0  0.9498 / -32.  0.9498 /-152.  0.9498 /  88.

    BUS-0009          415.0  0.9332 / -32.  0.9332 /-152.  0.9332 /  88.

    BUS 2           11000.0  0.9332 /  -2.  0.9332 /-122.  0.9332 / 118.

    BUS-0013        11000.0  0.9352 /  -2.  0.9352 /-122.  0.9352 / 118.

    BUS-0014        11000.0  0.9323 /  -2.  0.9323 /-122.  0.9323 / 118.

    BUS-0015        11000.0  0.9332 /  -2.  0.9332 /-122.  0.9332 / 118.

    BUS-0016        11000.0  0.9332 /  -2.  0.9332 /-122.  0.9332 / 118.

    BUS-0017          415.0  0.2544 / -57.  0.2544 /-177.  0.2544 /  63.

    BUS-0018          415.0  0.2544 / -57.  0.2544 /-177.  0.2544 /  63.

    BUS-0019          415.0  0.2544 / -57.  0.2544 /-177.  0.2544 /  63.

    BUS-0020          415.0  0.2544 / -57.  0.2544 /-177.  0.2544 /  63.

    BUS-0022          415.0  0.2683 / -57.  0.2683 /-177.  0.2683 /  63.

    BUS-0028          415.0  0.9505 / -32.  0.9505 /-152.  0.9505 /  88.

    BUS-0029          415.0  0.9505 / -32.  0.9505 /-152.  0.9505 /  88.

    BUS-0030          415.0  0.9505 / -32.  0.9505 /-152.  0.9505 /  88.

    BUS-0031          415.0  0.9505 / -32.  0.9505 /-152.  0.9505 /  88.
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  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.9505 / -32.  0.9505 /-152.  0.9505 /  88.

    BUS-0036          415.0  0.9517 / -32.  0.9517 /-152.  0.9517 /  88.

    BUS-0038          415.0  0.9517 / -32.  0.9517 /-152.  0.9517 /  88.

    BUS-0040          415.0  0.9517 / -32.  0.9517 /-152.  0.9517 /  88.

    ASB3_BUS-1        415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-2        415.0  0.9505 / -32.  0.9505 /-152.  0.9505 /  88.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.2556 / -57.  0.2556 /-177.  0.2556 /  63.

    BUS-0052          415.0  0.9506 / -32.  0.9506 /-152.  0.9506 /  88.

    BUS-0053          415.0  0.9506 / -32.  0.9506 /-152.  0.9506 /  88.

    BUS-0054          415.0  0.9506 / -32.  0.9506 /-152.  0.9506 /  88.

    BUS-0063          415.0  0.2683 / -57.  0.2683 /-177.  0.2683 /  63.

    BUS-0065          415.0  0.9517 / -32.  0.9517 /-152.  0.9517 /  88.

    BUS-0066          415.0  0.9517 / -32.  0.9517 /-152.  0.9517 /  88.

    BUS-0068          415.0  0.9517 / -32.  0.9517 /-152.  0.9517 /  88.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-1     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.  20539.6/ -91.  20539.6/ 149.  20539.6/  29.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-2     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  23271.1 /  -92. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    2.841 +j   5.328 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     1.875

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    24073.1     23271.1     23271.1     23271.1     23271.1

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 23271.1 / -91.9    23271.1 / 148.1     23271.1 /  28.1

  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.9423 / -32.  0.9423 /-152.  0.9423 /  88.

    BUS-0002          415.0  0.2884 / -58.  0.2884 /-178.  0.2884 /  62.

    BUS-0003          415.0  0.2882 / -58.  0.2882 /-178.  0.2882 /  62.

    ESB1 Replaceme    415.0  0.9423 / -32.  0.9423 /-152.  0.9423 /  88.

    BUS-0005          415.0  0.9421 / -32.  0.9421 /-152.  0.9421 /  88.

    BUS-0008          415.0  0.3127 / -56.  0.3127 /-176.  0.3127 /  64.

    BUS-0009          415.0  0.9358 / -32.  0.9358 /-152.  0.9358 /  88.

    BUS 2           11000.0  0.9358 /  -2.  0.9358 /-122.  0.9358 / 118.

    BUS-0013        11000.0  0.9378 /  -2.  0.9378 /-122.  0.9378 / 118.

    BUS-0014        11000.0  0.9358 /  -2.  0.9358 /-122.  0.9358 / 118.

    BUS-0015        11000.0  0.9358 /  -2.  0.9358 /-122.  0.9358 / 118.

    BUS-0016        11000.0  0.9349 /  -2.  0.9349 /-122.  0.9349 / 118.

    BUS-0017          415.0  0.9423 / -32.  0.9423 /-152.  0.9423 /  88.

    BUS-0018          415.0  0.9423 / -32.  0.9423 /-152.  0.9423 /  88.

    BUS-0019          415.0  0.9423 / -32.  0.9423 /-152.  0.9423 /  88.

    BUS-0020          415.0  0.9423 / -32.  0.9423 /-152.  0.9423 /  88.

    BUS-0022          415.0  0.9437 / -32.  0.9437 /-152.  0.9437 /  88.

    BUS-0028          415.0  0.2884 / -58.  0.2884 /-178.  0.2884 /  62.

    BUS-0029          415.0  0.2884 / -58.  0.2884 /-178.  0.2884 /  62.

    BUS-0030          415.0  0.2884 / -58.  0.2884 /-178.  0.2884 /  62.

    BUS-0031          415.0  0.2884 / -58.  0.2884 /-178.  0.2884 /  62.
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  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.2884 / -58.  0.2884 /-178.  0.2884 /  62.

    BUS-0036          415.0  0.3019 / -58.  0.3019 /-178.  0.3019 /  62.

    BUS-0038          415.0  0.3017 / -58.  0.3017 /-178.  0.3017 /  62.

    BUS-0040          415.0  0.3017 / -58.  0.3017 /-178.  0.3017 /  62.

    ASB3_BUS-1        415.0  0.9423 / -32.  0.9423 /-152.  0.9423 /  88.

    ASB3_BUS-2        415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.9425 / -32.  0.9425 /-152.  0.9425 /  88.

    BUS-0052          415.0  0.2896 / -58.  0.2896 /-178.  0.2896 /  62.

    BUS-0053          415.0  0.2894 / -58.  0.2894 /-178.  0.2894 /  62.

    BUS-0054          415.0  0.2894 / -58.  0.2894 /-178.  0.2894 /  62.

    BUS-0063          415.0  0.9437 / -32.  0.9437 /-152.  0.9437 /  88.

    BUS-0065          415.0  0.3017 / -58.  0.3017 /-178.  0.3017 /  62.

    BUS-0066          415.0  0.3017 / -58.  0.3017 /-178.  0.3017 /  62.

    BUS-0068          415.0  0.3019 / -58.  0.3019 /-178.  0.3019 /  62.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-2     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.  23271.1/ -92.  23271.1/ 148.  23271.1/  28.

 -----------------------------------------------------------------------------------------------
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  BUS 2          VOLTAGE BASE LL:               11000.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   8418.5 /  -85. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    0.050 +j   0.628 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    12.616

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    12530.4      9497.6      8832.4      8476.1      8421.4

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  8418.5 / -85.5     8418.5 / 154.5      8418.5 /  34.5

  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.0809 / -46.  0.0809 /-166.  0.0809 /  74.

    BUS-0002          415.0  0.2103 / -44.  0.2103 /-164.  0.2103 /  76.

    BUS-0003          415.0  0.2101 / -44.  0.2101 /-164.  0.2101 /  76.

    ESB1 Replaceme    415.0  0.0809 / -46.  0.0809 /-166.  0.0809 /  74.

    BUS-0005          415.0  0.0781 / -45.  0.0781 /-165.  0.0781 /  75.

    BUS-0008          415.0  0.2028 / -43.  0.2028 /-163.  0.2028 /  77.

    BUS-0009          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS 2           11000.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0013        11000.0  0.0253 / -46.  0.0253 /-166.  0.0253 /  74.

    BUS-0014        11000.0  0.0002 / -73.  0.0002 / 167.  0.0002 /  47.

    BUS-0015        11000.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0016        11000.0  0.0004 / -71.  0.0004 / 169.  0.0004 /  49.

    BUS-0017          415.0  0.0809 / -46.  0.0809 /-166.  0.0809 /  74.

    BUS-0018          415.0  0.0809 / -46.  0.0809 /-166.  0.0809 /  74.

    BUS-0019          415.0  0.0809 / -46.  0.0809 /-166.  0.0809 /  74.

    BUS-0020          415.0  0.0809 / -46.  0.0809 /-166.  0.0809 /  74.

    BUS-0022          415.0  0.0960 / -50.  0.0960 /-170.  0.0960 /  70.

    BUS-0028          415.0  0.2103 / -44.  0.2103 /-164.  0.2103 /  76.

    BUS-0029          415.0  0.2103 / -44.  0.2103 /-164.  0.2103 /  76.

    BUS-0030          415.0  0.2103 / -44.  0.2103 /-164.  0.2103 /  76.

    BUS-0031          415.0  0.2103 / -44.  0.2103 /-164.  0.2103 /  76.
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  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.2103 / -44.  0.2103 /-164.  0.2103 /  76.

    BUS-0036          415.0  0.2233 / -45.  0.2233 /-165.  0.2233 /  75.

    BUS-0038          415.0  0.2231 / -45.  0.2231 /-165.  0.2231 /  75.

    BUS-0040          415.0  0.2231 / -45.  0.2231 /-165.  0.2231 /  75.

    ASB3_BUS-1        415.0  0.0809 / -46.  0.0809 /-166.  0.0809 /  74.

    ASB3_BUS-2        415.0  0.2101 / -44.  0.2101 /-164.  0.2101 /  76.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.0822 / -46.  0.0822 /-166.  0.0822 /  74.

    BUS-0052          415.0  0.2115 / -44.  0.2115 /-164.  0.2115 /  76.

    BUS-0053          415.0  0.2113 / -44.  0.2113 /-164.  0.2113 /  76.

    BUS-0054          415.0  0.2113 / -44.  0.2113 /-164.  0.2113 /  76.

    BUS-0063          415.0  0.0960 / -50.  0.0960 /-170.  0.0960 /  70.

    BUS-0065          415.0  0.2231 / -45.  0.2231 /-165.  0.2231 /  75.

    BUS-0066          415.0  0.2231 / -45.  0.2231 /-165.  0.2231 /  75.

    BUS-0068          415.0  0.2233 / -45.  0.2233 /-165.  0.2233 /  75.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS 2          ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0013       BUS 2          FDR8           11000.   8129.4/ -86.   8129.4/ 154.   8129.4/  34.

 BUS 2          BUS-0014       HV-CBL-FDR2    11000.     80.7/  98.     80.7/ -22.     80.7/-142.

 BUS 2          BUS-0015       CABLE2         11000.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS 2          BUS-0016       CABLE15        11000.    209.5/ 100.    209.5/ -20.    209.5/-140.

 -----------------------------------------------------------------------------------------------
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  BUS-0001       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  26189.2 / -100. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    1.846 +j   5.038 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.729

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    28689.1     26191.8     26189.2     26189.2     26189.2

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 26189.2 / -99.9    26189.2 / 140.1     26189.2 /  20.1

  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0002          415.0  0.9286 / -32.  0.9286 /-152.  0.9286 /  88.

    BUS-0003          415.0  0.9285 / -32.  0.9285 /-152.  0.9285 /  88.

    ESB1 Replaceme    415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0005          415.0  0.0335 / -52.  0.0335 /-172.  0.0335 /  68.

    BUS-0008          415.0  0.9277 / -32.  0.9277 /-152.  0.9277 /  88.

    BUS-0009          415.0  0.9059 / -32.  0.9059 /-152.  0.9059 /  88.

    BUS 2           11000.0  0.9059 /  -2.  0.9059 /-122.  0.9059 / 118.

    BUS-0013        11000.0  0.9083 /  -2.  0.9083 /-122.  0.9083 / 118.

    BUS-0014        11000.0  0.9050 /  -2.  0.9050 /-122.  0.9050 / 118.

    BUS-0015        11000.0  0.9059 /  -2.  0.9059 /-122.  0.9059 / 118.

    BUS-0016        11000.0  0.9059 /  -2.  0.9059 /-122.  0.9059 / 118.

    BUS-0017          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0018          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0019          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0020          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0022          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    BUS-0028          415.0  0.9286 / -32.  0.9286 /-152.  0.9286 /  88.

    BUS-0029          415.0  0.9286 / -32.  0.9286 /-152.  0.9286 /  88.

    BUS-0030          415.0  0.9286 / -32.  0.9286 /-152.  0.9286 /  88.

    BUS-0031          415.0  0.9286 / -32.  0.9286 /-152.  0.9286 /  88.
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  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.9286 / -32.  0.9286 /-152.  0.9286 /  88.

    BUS-0036          415.0  0.9300 / -32.  0.9300 /-152.  0.9300 /  88.

    BUS-0038          415.0  0.9300 / -32.  0.9300 /-152.  0.9300 /  88.

    BUS-0040          415.0  0.9300 / -32.  0.9300 /-152.  0.9300 /  88.

    ASB3_BUS-1        415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-2        415.0  0.9285 / -32.  0.9285 /-152.  0.9285 /  88.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.0016 / -73.  0.0016 / 167.  0.0016 /  47.

    BUS-0052          415.0  0.9287 / -32.  0.9287 /-152.  0.9287 /  88.

    BUS-0053          415.0  0.9287 / -32.  0.9287 /-152.  0.9287 /  88.

    BUS-0054          415.0  0.9287 / -32.  0.9287 /-152.  0.9287 /  88.

    BUS-0063          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    BUS-0065          415.0  0.9300 / -32.  0.9300 /-152.  0.9300 /  88.

    BUS-0066          415.0  0.9300 / -32.  0.9300 /-152.  0.9300 /  88.

    BUS-0068          415.0  0.9300 / -32.  0.9300 /-152.  0.9300 /  88.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0001       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ESB1 Replaceme CBL-0015         415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0005       BUS-0001       FDR2-MBSB        415.  23945.3/ -99.  23945.3/ 141.  23945.3/  21.

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0001       BUS-0050       B4-P1            415.   2316.3/  66.   2316.3/ -54.   2316.3/-174.

 -----------------------------------------------------------------------------------------------
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  BUS-0002       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  30576.7 / -102. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    1.429 +j   4.368 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     3.056

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    34267.5     30584.9     30576.8     30576.7     30576.7

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 30576.7 /-101.9    30576.6 / 138.1     30576.7 /  18.1

  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.9137 / -32.  0.9137 /-152.  0.9137 /  88.

    BUS-0002          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0003          415.0  0.0037 / -54.  0.0037 /-174.  0.0037 /  66.

    ESB1 Replaceme    415.0  0.9137 / -32.  0.9137 /-152.  0.9137 /  88.

    BUS-0005          415.0  0.9134 / -32.  0.9134 /-152.  0.9134 /  88.

    BUS-0008          415.0  0.0370 / -52.  0.0370 /-172.  0.0370 /  68.

    BUS-0009          415.0  0.9049 / -32.  0.9049 /-152.  0.9049 /  88.

    BUS 2           11000.0  0.9049 /  -2.  0.9049 /-122.  0.9049 / 118.

    BUS-0013        11000.0  0.9074 /  -2.  0.9074 /-122.  0.9074 / 118.

    BUS-0014        11000.0  0.9049 /  -2.  0.9049 /-122.  0.9049 / 118.

    BUS-0015        11000.0  0.9049 /  -2.  0.9049 /-122.  0.9049 / 118.

    BUS-0016        11000.0  0.9040 /  -2.  0.9040 /-122.  0.9040 / 118.

    BUS-0017          415.0  0.9137 / -32.  0.9137 /-152.  0.9137 /  88.

    BUS-0018          415.0  0.9137 / -32.  0.9137 /-152.  0.9137 /  88.

    BUS-0019          415.0  0.9137 / -32.  0.9137 /-152.  0.9137 /  88.

    BUS-0020          415.0  0.9137 / -32.  0.9137 /-152.  0.9137 /  88.

    BUS-0022          415.0  0.9154 / -32.  0.9154 /-152.  0.9154 /  88.

    BUS-0028          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0029          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0030          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0031          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.
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  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0036          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    BUS-0038          415.0  0.0214 / -69.  0.0214 / 171.  0.0214 /  51.

    BUS-0040          415.0  0.0214 / -69.  0.0214 / 171.  0.0214 /  51.

    ASB3_BUS-1        415.0  0.9137 / -32.  0.9137 /-152.  0.9137 /  88.

    ASB3_BUS-2        415.0  0.0037 / -54.  0.0037 /-174.  0.0037 /  66.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.9139 / -32.  0.9139 /-152.  0.9139 /  88.

    BUS-0052          415.0  0.0016 / -73.  0.0016 / 167.  0.0016 /  47.

    BUS-0053          415.0  0.0053 / -60.  0.0053 /-180.  0.0053 /  60.

    BUS-0054          415.0  0.0053 / -60.  0.0053 /-180.  0.0053 /  60.

    BUS-0063          415.0  0.9154 / -32.  0.9154 /-152.  0.9154 /  88.

    BUS-0065          415.0  0.0214 / -69.  0.0214 / 171.  0.0214 /  51.

    BUS-0066          415.0  0.0214 / -69.  0.0214 / 171.  0.0214 /  51.

    BUS-0068          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0002       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       BUS-0002       BUSTIE 2-3       415.  28312.5/-101.  28312.5/ 139.  28312.5/  19.

 BUS-0002       BUS-0028       ESB1-P1          415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0029       BLOWER1-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0030       GRIT CH-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0031       GRIT DRG-P1      415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0033       SETTLE TNK-P1    415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0052       B2-P1            415.   2316.3/  66.   2316.3/ -54.   2316.3/-174.

 -----------------------------------------------------------------------------------------------
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  BUS-0003       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  30672.6 / -102. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    1.419 +j   4.356 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     3.070

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    34407.5     30681.1     30672.8     30672.6     30672.6

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 30672.6 /-102.0    30672.6 / 138.0     30672.6 /  18.0

  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.9133 / -32.  0.9133 /-152.  0.9133 /  88.

    BUS-0002          415.0  0.0003 / -67.  0.0003 / 173.  0.0003 /  53.

    BUS-0003          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ESB1 Replaceme    415.0  0.9133 / -32.  0.9133 /-152.  0.9133 /  88.

    BUS-0005          415.0  0.9130 / -32.  0.9130 /-152.  0.9130 /  88.

    BUS-0008          415.0  0.0334 / -52.  0.0334 /-172.  0.0334 /  68.

    BUS-0009          415.0  0.9045 / -32.  0.9045 /-152.  0.9045 /  88.

    BUS 2           11000.0  0.9045 /  -2.  0.9045 /-122.  0.9045 / 118.

    BUS-0013        11000.0  0.9070 /  -2.  0.9070 /-122.  0.9070 / 118.

    BUS-0014        11000.0  0.9045 /  -2.  0.9045 /-122.  0.9045 / 118.

    BUS-0015        11000.0  0.9045 /  -2.  0.9045 /-122.  0.9045 / 118.

    BUS-0016        11000.0  0.9036 /  -2.  0.9036 /-122.  0.9036 / 118.

    BUS-0017          415.0  0.9133 / -32.  0.9133 /-152.  0.9133 /  88.

    BUS-0018          415.0  0.9133 / -32.  0.9133 /-152.  0.9133 /  88.

    BUS-0019          415.0  0.9133 / -32.  0.9133 /-152.  0.9133 /  88.

    BUS-0020          415.0  0.9133 / -32.  0.9133 /-152.  0.9133 /  88.

    BUS-0022          415.0  0.9150 / -32.  0.9150 /-152.  0.9150 /  88.

    BUS-0028          415.0  0.0003 / -67.  0.0003 / 173.  0.0003 /  53.

    BUS-0029          415.0  0.0003 / -67.  0.0003 / 173.  0.0003 /  53.

    BUS-0030          415.0  0.0003 / -67.  0.0003 / 173.  0.0003 /  53.

    BUS-0031          415.0  0.0003 / -67.  0.0003 / 173.  0.0003 /  53.
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  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.0003 / -67.  0.0003 / 173.  0.0003 /  53.

    BUS-0036          415.0  0.0182 / -72.  0.0182 / 168.  0.0182 /  48.

    BUS-0038          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    BUS-0040          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    ASB3_BUS-1        415.0  0.9133 / -32.  0.9133 /-152.  0.9133 /  88.

    ASB3_BUS-2        415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.9135 / -32.  0.9135 /-152.  0.9135 /  88.

    BUS-0052          415.0  0.0019 / -72.  0.0019 / 168.  0.0019 /  48.

    BUS-0053          415.0  0.0016 / -73.  0.0016 / 167.  0.0016 /  47.

    BUS-0054          415.0  0.0016 / -73.  0.0016 / 167.  0.0016 /  47.

    BUS-0063          415.0  0.9150 / -32.  0.9150 /-152.  0.9150 /  88.

    BUS-0065          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    BUS-0066          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    BUS-0068          415.0  0.0182 / -72.  0.0182 / 168.  0.0182 /  48.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0003       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       BUS-0002       BUSTIE 2-3       415.   2315.7/  66.   2315.7/ -54.   2315.7/-174.

 BUS-0008       BUS-0003       CABLE14          415.  23908.1/ -99.  23908.1/ 141.  23908.1/  21.

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0003       BUS-0053       B3-P1            415.   2316.3/  66.   2316.3/ -54.   2316.3/-174.

 BUS-0003       BUS-0054       B1-P1            415.   2316.3/  66.   2316.3/ -54.   2316.3/-174.

 -----------------------------------------------------------------------------------------------
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  ESB1 Replaceme VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  25887.7 /  -99. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    1.909 +j   5.081 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.661

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    28223.9     25889.7     25887.7     25887.7     25887.7

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 25887.7 / -99.4    25887.6 / 140.6     25887.6 /  20.6

  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.0142 / -65.  0.0142 / 175.  0.0142 /  55.

    BUS-0002          415.0  0.9298 / -32.  0.9298 /-152.  0.9298 /  88.

    BUS-0003          415.0  0.9297 / -32.  0.9297 /-152.  0.9297 /  88.

    ESB1 Replaceme    415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0005          415.0  0.0471 / -55.  0.0471 /-175.  0.0471 /  65.

    BUS-0008          415.0  0.9289 / -32.  0.9289 /-152.  0.9289 /  88.

    BUS-0009          415.0  0.9074 / -32.  0.9074 /-152.  0.9074 /  88.

    BUS 2           11000.0  0.9074 /  -2.  0.9074 /-122.  0.9074 / 118.

    BUS-0013        11000.0  0.9098 /  -2.  0.9098 /-122.  0.9098 / 118.

    BUS-0014        11000.0  0.9065 /  -2.  0.9065 /-122.  0.9065 / 118.

    BUS-0015        11000.0  0.9074 /  -2.  0.9074 /-122.  0.9074 / 118.

    BUS-0016        11000.0  0.9074 /  -2.  0.9074 /-122.  0.9074 / 118.

    BUS-0017          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0018          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0019          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0020          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0022          415.0  0.0319 / -69.  0.0319 / 171.  0.0319 /  51.

    BUS-0028          415.0  0.9298 / -32.  0.9298 /-152.  0.9298 /  88.

    BUS-0029          415.0  0.9298 / -32.  0.9298 /-152.  0.9298 /  88.

    BUS-0030          415.0  0.9298 / -32.  0.9298 /-152.  0.9298 /  88.

    BUS-0031          415.0  0.9298 / -32.  0.9298 /-152.  0.9298 /  88.
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  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.9298 / -32.  0.9298 /-152.  0.9298 /  88.

    BUS-0036          415.0  0.9312 / -32.  0.9312 /-152.  0.9312 /  88.

    BUS-0038          415.0  0.9312 / -32.  0.9312 /-152.  0.9312 /  88.

    BUS-0040          415.0  0.9312 / -32.  0.9312 /-152.  0.9312 /  88.

    ASB3_BUS-1        415.0  0.0142 / -65.  0.0142 / 175.  0.0142 /  55.

    ASB3_BUS-2        415.0  0.9297 / -32.  0.9297 /-152.  0.9297 /  88.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.0158 / -66.  0.0158 / 174.  0.0158 /  54.

    BUS-0052          415.0  0.9299 / -32.  0.9299 /-152.  0.9299 /  88.

    BUS-0053          415.0  0.9299 / -32.  0.9299 /-152.  0.9299 /  88.

    BUS-0054          415.0  0.9299 / -32.  0.9299 /-152.  0.9299 /  88.

    BUS-0063          415.0  0.0319 / -69.  0.0319 / 171.  0.0319 /  51.

    BUS-0065          415.0  0.9312 / -32.  0.9312 /-152.  0.9312 /  88.

    BUS-0066          415.0  0.9312 / -32.  0.9312 /-152.  0.9312 /  88.

    BUS-0068          415.0  0.9312 / -32.  0.9312 /-152.  0.9312 /  88.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ESB1 Replaceme ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ESB1 Replaceme CBL-0015         415.  25887.7/ -99.  25887.6/ 141.  25887.6/  21.

 ESB1 Replaceme BUS-0017       BE1-P1           415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0018       PLC DB-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0019       ESB 2-P1         415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0020       BV-P1            415.      0.0/   0.      0.0/   0.      0.0/   0.

 ***********************************************************************************************
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: SLG

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================

  ASB2 Ess       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2319.2 /  -86. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:   13.200 +j 181.275 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    13.733

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   4.400 +j  60.425 (PU)

                                               Z2:   4.400 +j  60.425 (PU)

                                               Z0:   4.400 +j  60.425 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     3491.0      2665.4      2463.7      2343.0      2320.8

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.0100 / -120.0     1.0100 /  120.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2319.2 / -85.8        0.0 /   0.0         0.0 /   0.0

  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0002          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0003          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ESB1 Replaceme    415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0005          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0008          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0009          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS 2           11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0013        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0014        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0015        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0016        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0017          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0018          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0019          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0020          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0022          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0028          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0029          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0030          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.
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  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0031          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0033          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0036          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0038          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0040          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-1        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-2        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB2 Ess          415.0  0.0000 /   0.  1.0100 /-120.  1.0100 / 120.

    BUS-0050          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0052          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0053          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0054          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0063          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0065          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0066          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0068          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0069          415.0  0.0097 / -39.  1.0100 /-120.  1.0100 / 120.

    ASB2 Ess       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0069       ASB2 Ess       CBL-0045         415.   2319.2/ -86.      0.0/   0.      0.0/   0.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-1     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   1999.6 /  -35. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:  210.051 +j  17.818 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     0.085

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   3.269 +j   6.010 (PU)

                                               Z2:   3.269 +j   6.010 (PU)

                                               Z0: 203.514 +j   5.799 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     1999.6      1999.6      1999.6      1999.6      1999.6

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.6620 /  178.5     1.7463 /  116.8

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  1999.6 / -34.8        0.0 /   0.0         0.0 /   0.0

  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.0248 /  -1.  1.6620 / 178.  1.7463 / 117.

    BUS-0002          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0003          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    ESB1 Replaceme    415.0  0.0248 /  -1.  1.6620 / 178.  1.7463 / 117.

    BUS-0005          415.0  0.0273 /   1.  1.6620 / 178.  1.7463 / 117.

    BUS-0008          415.0  1.0096 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0009          415.0  1.0092 / -30.  1.0074 /-150.  1.0122 /  90.

    BUS 2           11000.0  1.0070 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0013        11000.0  1.0072 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0014        11000.0  1.0070 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0015        11000.0  1.0070 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0016        11000.0  1.0070 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0017          415.0  0.0248 /  -1.  1.6620 / 178.  1.7463 / 117.

    BUS-0018          415.0  0.0248 /  -1.  1.6620 / 178.  1.7463 / 117.

    BUS-0019          415.0  0.0248 /  -1.  1.6620 / 178.  1.7463 / 117.

    BUS-0020          415.0  0.0248 /  -1.  1.6620 / 178.  1.7463 / 117.

    BUS-0022          415.0  0.0257 /  -1.  1.6625 / 178.  1.7466 / 117.

    BUS-0028          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0029          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0030          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0031          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.
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  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0036          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0038          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0040          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    ASB3_BUS-1        415.0  0.0000 /   0.  1.6620 / 178.  1.7463 / 117.

    ASB3_BUS-2        415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.0248 /  -1.  1.6621 / 178.  1.7463 / 117.

    BUS-0052          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0053          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0054          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0063          415.0  0.0257 /  -1.  1.6625 / 178.  1.7466 / 117.

    BUS-0065          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0066          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0068          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-1     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.   1999.6/ -35.      0.0/   0.      0.0/   0.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-2     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2008.8 /  -34. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:  209.196 +j  16.454 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     0.079

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   2.841 +j   5.328 (PU)

                                               Z2:   2.841 +j   5.328 (PU)

                                               Z0: 203.514 +j   5.799 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     2008.8      2008.8      2008.8      2008.8      2008.8

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.6725 /  178.6     1.7476 /  117.1

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2008.8 / -34.5        0.0 /   0.0         0.0 /   0.0

  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0002          415.0  0.0249 /   0.  1.6725 / 179.  1.7476 / 117.

    BUS-0003          415.0  0.0249 /   0.  1.6725 / 179.  1.7476 / 117.

    ESB1 Replaceme    415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0005          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0008          415.0  0.0272 /   1.  1.6723 / 179.  1.7475 / 117.

    BUS-0009          415.0  1.0095 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS 2           11000.0  1.0076 /   0.  1.0100 /-120.  1.0117 / 120.

    BUS-0013        11000.0  1.0077 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0014        11000.0  1.0076 /   0.  1.0100 /-120.  1.0117 / 120.

    BUS-0015        11000.0  1.0076 /   0.  1.0100 /-120.  1.0117 / 120.

    BUS-0016        11000.0  1.0075 /   0.  1.0100 /-120.  1.0117 / 120.

    BUS-0017          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0018          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0019          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0020          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0022          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0028          415.0  0.0249 /   0.  1.6725 / 179.  1.7476 / 117.

    BUS-0029          415.0  0.0249 /   0.  1.6725 / 179.  1.7476 / 117.

    BUS-0030          415.0  0.0249 /   0.  1.6725 / 179.  1.7476 / 117.

    BUS-0031          415.0  0.0249 /   0.  1.6725 / 179.  1.7476 / 117.

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 726 of 986



 05 Dec 2014     15:53:37                                             PAGE   25

                                                                                 

                                                                                 

                                                                                 

  

  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.0249 /   0.  1.6725 / 179.  1.7476 / 117.

    BUS-0036          415.0  0.0257 /   0.  1.6729 / 179.  1.7478 / 117.

    BUS-0038          415.0  0.0257 /   0.  1.6729 / 179.  1.7478 / 117.

    BUS-0040          415.0  0.0257 /   0.  1.6729 / 179.  1.7478 / 117.

    ASB3_BUS-1        415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    ASB3_BUS-2        415.0  0.0000 /   0.  1.6725 / 179.  1.7476 / 117.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0052          415.0  0.0250 /   0.  1.6725 / 179.  1.7477 / 117.

    BUS-0053          415.0  0.0249 /   0.  1.6725 / 179.  1.7477 / 117.

    BUS-0054          415.0  0.0249 /   0.  1.6725 / 179.  1.7477 / 117.

    BUS-0063          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0065          415.0  0.0257 /   0.  1.6729 / 179.  1.7478 / 117.

    BUS-0066          415.0  0.0257 /   0.  1.6729 / 179.  1.7478 / 117.

    BUS-0068          415.0  0.0257 /   0.  1.6729 / 179.  1.7478 / 117.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-2     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.   2008.8/ -34.      0.0/   0.      0.0/   0.

 -----------------------------------------------------------------------------------------------
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  BUS 2          VOLTAGE BASE LL:               11000.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   1711.5 /  -80. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    1.669 +j   9.141 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     5.477

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   0.050 +j   0.628 (PU)

                                               Z2:   0.050 +j   0.628 (PU)

                                               Z0:   1.569 +j   7.886 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     2188.5      1728.8      1713.2      1711.5      1711.5

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.5643 / -146.9     1.5874 /  145.7

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  1711.5 / -79.7        0.0 /   0.0         0.0 /   0.0

  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.9251 / -34.  0.9101 /-147.  1.0100 /  90.

    BUS-0002          415.0  0.9386 / -34.  0.9220 /-148.  1.0100 /  90.

    BUS-0003          415.0  0.9386 / -34.  0.9220 /-148.  1.0100 /  90.

    ESB1 Replaceme    415.0  0.9251 / -34.  0.9101 /-147.  1.0100 /  90.

    BUS-0005          415.0  0.9248 / -34.  0.9100 /-147.  1.0100 /  90.

    BUS-0008          415.0  0.9377 / -34.  0.9215 /-148.  1.0100 /  90.

    BUS-0009          415.0  0.9165 / -34.  0.9032 /-147.  1.0100 /  90.

    BUS 2           11000.0  0.0000 /   0.  1.5643 /-147.  1.5874 / 146.

    BUS-0013        11000.0  0.0127 / -67.  1.5680 /-147.  1.5819 / 146.

    BUS-0014        11000.0  0.0000 / -67.  1.5643 /-147.  1.5874 / 146.

    BUS-0015        11000.0  0.0000 /   0.  1.5643 /-147.  1.5874 / 146.

    BUS-0016        11000.0  0.0001 / -65.  1.5643 /-147.  1.5874 / 146.

    BUS-0017          415.0  0.9251 / -34.  0.9101 /-147.  1.0100 /  90.

    BUS-0018          415.0  0.9251 / -34.  0.9101 /-147.  1.0100 /  90.

    BUS-0019          415.0  0.9251 / -34.  0.9101 /-147.  1.0100 /  90.

    BUS-0020          415.0  0.9251 / -34.  0.9101 /-147.  1.0100 /  90.

    BUS-0022          415.0  0.9271 / -34.  0.9109 /-147.  1.0100 /  90.

    BUS-0028          415.0  0.9386 / -34.  0.9220 /-148.  1.0100 /  90.

    BUS-0029          415.0  0.9386 / -34.  0.9220 /-148.  1.0100 /  90.

    BUS-0030          415.0  0.9386 / -34.  0.9220 /-148.  1.0100 /  90.

    BUS-0031          415.0  0.9386 / -34.  0.9220 /-148.  1.0100 /  90.
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  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.9386 / -34.  0.9220 /-148.  1.0100 /  90.

    BUS-0036          415.0  0.9403 / -34.  0.9227 /-148.  1.0100 /  90.

    BUS-0038          415.0  0.9403 / -34.  0.9227 /-148.  1.0100 /  90.

    BUS-0040          415.0  0.9403 / -34.  0.9227 /-148.  1.0100 /  90.

    ASB3_BUS-1        415.0  0.9251 / -34.  0.9101 /-147.  1.0100 /  90.

    ASB3_BUS-2        415.0  0.9386 / -34.  0.9220 /-148.  1.0100 /  90.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.9253 / -34.  0.9102 /-147.  1.0100 /  90.

    BUS-0052          415.0  0.9388 / -34.  0.9220 /-148.  1.0100 /  90.

    BUS-0053          415.0  0.9388 / -34.  0.9220 /-148.  1.0100 /  90.

    BUS-0054          415.0  0.9388 / -34.  0.9220 /-148.  1.0100 /  90.

    BUS-0063          415.0  0.9271 / -34.  0.9109 /-147.  1.0100 /  90.

    BUS-0065          415.0  0.9403 / -34.  0.9227 /-148.  1.0100 /  90.

    BUS-0066          415.0  0.9403 / -34.  0.9227 /-148.  1.0100 /  90.

    BUS-0068          415.0  0.9403 / -34.  0.9227 /-148.  1.0100 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS 2          ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0013       BUS 2          FDR8           11000.   1672.3/ -80.     19.7/ -75.     19.7/ -75.

 BUS 2          BUS-0014       HV-CBL-FDR2    11000.     10.9/ 104.      5.5/ -76.      5.5/ -76.

 BUS 2          BUS-0015       CABLE2         11000.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS 2          BUS-0016       CABLE15        11000.     28.4/ 106.     14.2/ -74.     14.2/ -74.

 -----------------------------------------------------------------------------------------------
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  BUS-0001       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2043.1 /  -34. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:  205.783 +j  14.902 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     0.072

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.846 +j   5.038 (PU)

                                               Z2:   1.846 +j   5.038 (PU)

                                               Z0: 202.091 +j   4.827 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     2043.1      2043.1      2043.1      2043.1      2043.1

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.6860 /  178.4     1.7590 /  117.4

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2043.1 / -34.1        0.0 /   0.0         0.0 /   0.0

  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.0000 /   0.  1.6860 / 178.  1.7590 / 117.

    BUS-0002          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0003          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    ESB1 Replaceme    415.0  0.0000 /   0.  1.6860 / 178.  1.7590 / 117.

    BUS-0005          415.0  0.0027 /  13.  1.6860 / 178.  1.7589 / 117.

    BUS-0008          415.0  1.0097 / -30.  1.0079 /-150.  1.0119 /  90.

    BUS-0009          415.0  1.0093 / -30.  1.0074 /-150.  1.0123 /  90.

    BUS 2           11000.0  1.0070 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0013        11000.0  1.0071 /   0.  1.0100 /-120.  1.0120 / 120.

    BUS-0014        11000.0  1.0069 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0015        11000.0  1.0070 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0016        11000.0  1.0070 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0017          415.0  0.0000 /   0.  1.6860 / 178.  1.7590 / 117.

    BUS-0018          415.0  0.0000 /   0.  1.6860 / 178.  1.7590 / 117.

    BUS-0019          415.0  0.0000 /   0.  1.6860 / 178.  1.7590 / 117.

    BUS-0020          415.0  0.0000 /   0.  1.6860 / 178.  1.7590 / 117.

    BUS-0022          415.0  0.0009 /  -7.  1.6865 / 178.  1.7593 / 117.

    BUS-0028          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0029          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0030          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0031          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.
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  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0036          415.0  1.0098 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0038          415.0  1.0098 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0040          415.0  1.0098 / -30.  1.0080 /-150.  1.0119 /  90.

    ASB3_BUS-1        415.0  0.0000 /   0.  1.6860 / 178.  1.7590 / 117.

    ASB3_BUS-2        415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.0001 /  -7.  1.6861 / 178.  1.7590 / 117.

    BUS-0052          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0053          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0054          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0063          415.0  0.0009 /  -7.  1.6865 / 178.  1.7593 / 117.

    BUS-0065          415.0  1.0098 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0066          415.0  1.0098 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0068          415.0  1.0098 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0001       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ESB1 Replaceme CBL-0015         415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0005       BUS-0001       FDR2-MBSB        415.   1926.3/ -33.     60.2/ -48.     60.2/ -48.

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0001       BUS-0050       B4-P1            415.    120.5/ 132.     60.2/ -48.     60.2/ -48.

 -----------------------------------------------------------------------------------------------
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  BUS-0002       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2052.1 /  -34. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:  204.969 +j  13.596 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     0.066

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.429 +j   4.368 (PU)

                                               Z2:   1.429 +j   4.368 (PU)

                                               Z0: 202.111 +j   4.861 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     2052.1      2052.1      2052.1      2052.1      2052.1

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.6965 /  178.6     1.7602 /  117.8

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2052.1 / -33.8        0.0 /   0.0         0.0 /   0.0

  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0002          415.0  0.0000 /   0.  1.6965 / 179.  1.7602 / 118.

    BUS-0003          415.0  0.0004 /  20.  1.6964 / 179.  1.7602 / 118.

    ESB1 Replaceme    415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0005          415.0  1.0097 / -30.  1.0079 /-150.  1.0119 /  90.

    BUS-0008          415.0  0.0028 /  16.  1.6962 / 179.  1.7601 / 118.

    BUS-0009          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS 2           11000.0  1.0076 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0013        11000.0  1.0077 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0014        11000.0  1.0076 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0015        11000.0  1.0076 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0016        11000.0  1.0075 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0017          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0018          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0019          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0020          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0022          415.0  1.0098 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0028          415.0  0.0000 /   0.  1.6965 / 179.  1.7602 / 118.

    BUS-0029          415.0  0.0000 /   0.  1.6965 / 179.  1.7602 / 118.

    BUS-0030          415.0  0.0000 /   0.  1.6965 / 179.  1.7602 / 118.

    BUS-0031          415.0  0.0000 /   0.  1.6965 / 179.  1.7602 / 118.
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  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.0000 /   0.  1.6965 / 179.  1.7602 / 118.

    BUS-0036          415.0  0.0008 /  -5.  1.6969 / 179.  1.7604 / 118.

    BUS-0038          415.0  0.0011 /   3.  1.6968 / 179.  1.7604 / 118.

    BUS-0040          415.0  0.0011 /   3.  1.6968 / 179.  1.7604 / 118.

    ASB3_BUS-1        415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    ASB3_BUS-2        415.0  0.0004 /  20.  1.6964 / 179.  1.7602 / 118.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0052          415.0  0.0001 /  -5.  1.6966 / 179.  1.7602 / 118.

    BUS-0053          415.0  0.0004 /  16.  1.6965 / 179.  1.7602 / 118.

    BUS-0054          415.0  0.0004 /  16.  1.6965 / 179.  1.7602 / 118.

    BUS-0063          415.0  1.0098 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0065          415.0  0.0011 /   3.  1.6968 / 179.  1.7604 / 118.

    BUS-0066          415.0  0.0011 /   3.  1.6968 / 179.  1.7604 / 118.

    BUS-0068          415.0  0.0008 /  -5.  1.6969 / 179.  1.7604 / 118.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0002       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       BUS-0002       BUSTIE 2-3       415.   1950.7/ -33.     51.8/ -46.     51.8/ -46.

 BUS-0002       BUS-0028       ESB1-P1          415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0029       BLOWER1-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0030       GRIT CH-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0031       GRIT DRG-P1      415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0033       SETTLE TNK-P1    415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0052       B2-P1            415.    103.6/ 134.     51.8/ -46.     51.8/ -46.

 -----------------------------------------------------------------------------------------------

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 733 of 986



 05 Dec 2014     15:53:37                                             PAGE   32

                                                                                 

                                                                                 

                                                                                 

  

  BUS-0003       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2052.5 /  -34. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:  204.929 +j  13.538 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     0.066

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.419 +j   4.356 (PU)

                                               Z2:   1.419 +j   4.356 (PU)

                                               Z0: 202.091 +j   4.827 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     2052.5      2052.5      2052.5      2052.5      2052.5

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.6968 /  178.6     1.7603 /  117.8

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2052.5 / -33.8        0.0 /   0.0         0.0 /   0.0

  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0002          415.0  0.0000 /   1.  1.6968 / 179.  1.7603 / 118.

    BUS-0003          415.0  0.0000 /   0.  1.6968 / 179.  1.7603 / 118.

    ESB1 Replaceme    415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0005          415.0  1.0097 / -30.  1.0079 /-150.  1.0119 /  90.

    BUS-0008          415.0  0.0024 /  15.  1.6965 / 179.  1.7602 / 118.

    BUS-0009          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS 2           11000.0  1.0076 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0013        11000.0  1.0077 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0014        11000.0  1.0076 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0015        11000.0  1.0076 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0016        11000.0  1.0075 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0017          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0018          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0019          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0020          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0022          415.0  1.0098 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0028          415.0  0.0000 /   1.  1.6968 / 179.  1.7603 / 118.

    BUS-0029          415.0  0.0000 /   1.  1.6968 / 179.  1.7603 / 118.

    BUS-0030          415.0  0.0000 /   1.  1.6968 / 179.  1.7603 / 118.

    BUS-0031          415.0  0.0000 /   1.  1.6968 / 179.  1.7603 / 118.
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  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.0000 /   1.  1.6968 / 179.  1.7603 / 118.

    BUS-0036          415.0  0.0008 /  -4.  1.6972 / 179.  1.7605 / 118.

    BUS-0038          415.0  0.0008 /  -4.  1.6972 / 179.  1.7605 / 118.

    BUS-0040          415.0  0.0008 /  -4.  1.6972 / 179.  1.7605 / 118.

    ASB3_BUS-1        415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    ASB3_BUS-2        415.0  0.0000 /   0.  1.6968 / 179.  1.7603 / 118.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0052          415.0  0.0001 /  -4.  1.6968 / 179.  1.7603 / 118.

    BUS-0053          415.0  0.0001 /  -4.  1.6968 / 179.  1.7603 / 118.

    BUS-0054          415.0  0.0001 /  -4.  1.6968 / 179.  1.7603 / 118.

    BUS-0063          415.0  1.0098 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0065          415.0  0.0008 /  -4.  1.6972 / 179.  1.7605 / 118.

    BUS-0066          415.0  0.0008 /  -4.  1.6972 / 179.  1.7605 / 118.

    BUS-0068          415.0  0.0008 /  -4.  1.6972 / 179.  1.7605 / 118.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0003       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       BUS-0002       BUSTIE 2-3       415.    103.3/ 135.     51.7/ -45.     51.7/ -45.

 BUS-0008       BUS-0003       CABLE14          415.   1750.0/ -32.    155.0/ -45.    155.0/ -45.

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0003       BUS-0053       B3-P1            415.    103.3/ 135.     51.7/ -45.     51.7/ -45.

 BUS-0003       BUS-0054       B1-P1            415.    103.3/ 135.     51.7/ -45.     51.7/ -45.

 -----------------------------------------------------------------------------------------------
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  ESB1 Replaceme VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2041.1 /  -34. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:  205.973 +j  15.032 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     0.073

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.909 +j   5.081 (PU)

                                               Z2:   1.909 +j   5.081 (PU)

                                               Z0: 202.154 +j   4.870 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     2041.1      2041.1      2041.1      2041.1      2041.1

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.6849 /  178.4     1.7584 /  117.4

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2041.1 / -34.2        0.0 /   0.0         0.0 /   0.0

  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.0011 /   0.  1.6849 / 178.  1.7584 / 117.

    BUS-0002          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0003          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    ESB1 Replaceme    415.0  0.0000 /   0.  1.6849 / 178.  1.7584 / 117.

    BUS-0005          415.0  0.0038 /  10.  1.6849 / 178.  1.7584 / 117.

    BUS-0008          415.0  1.0097 / -30.  1.0079 /-150.  1.0119 /  90.

    BUS-0009          415.0  1.0093 / -30.  1.0074 /-150.  1.0123 /  90.

    BUS 2           11000.0  1.0070 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0013        11000.0  1.0071 /   0.  1.0100 /-120.  1.0120 / 120.

    BUS-0014        11000.0  1.0069 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0015        11000.0  1.0070 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0016        11000.0  1.0070 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0017          415.0  0.0000 /   0.  1.6849 / 178.  1.7584 / 117.

    BUS-0018          415.0  0.0000 /   0.  1.6849 / 178.  1.7584 / 117.

    BUS-0019          415.0  0.0000 /   0.  1.6849 / 178.  1.7584 / 117.

    BUS-0020          415.0  0.0000 /   0.  1.6849 / 178.  1.7584 / 117.

    BUS-0022          415.0  0.0020 /  -3.  1.6854 / 178.  1.7587 / 117.

    BUS-0028          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0029          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0030          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0031          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.
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  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0036          415.0  1.0098 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0038          415.0  1.0098 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0040          415.0  1.0098 / -30.  1.0080 /-150.  1.0119 /  90.

    ASB3_BUS-1        415.0  0.0011 /   0.  1.6849 / 178.  1.7584 / 117.

    ASB3_BUS-2        415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.0012 /   0.  1.6850 / 178.  1.7584 / 117.

    BUS-0052          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0053          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0054          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0063          415.0  0.0020 /  -3.  1.6854 / 178.  1.7587 / 117.

    BUS-0065          415.0  1.0098 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0066          415.0  1.0098 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0068          415.0  1.0098 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ESB1 Replaceme ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ESB1 Replaceme CBL-0015         415.   2041.1/ -34.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0017       BE1-P1           415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0018       PLC DB-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0019       ESB 2-P1         415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0020       BV-P1            415.      0.0/   0.      0.0/   0.      0.0/   0.

 ***********************************************************************************************

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 737 of 986



 05 Dec 2014     15:53:37                                             PAGE   36

                                                                                 

                                                                                 

                                                                                 

  

 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: LL 

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================

  ASB2 Ess       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2008.5 / -176. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    8.800 +j 120.850 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    13.733

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     3023.3      2308.3      2133.7      2029.1      2009.9

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /    0.0     0.5050 / -180.0     0.5050 / -180.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0     2008.5 /-175.8      2008.5 /   4.2

  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0002          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0003          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ESB1 Replaceme    415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0005          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0008          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0009          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS 2           11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0013        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0014        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0015        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0016        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0017          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0018          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0019          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0020          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0022          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0028          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0029          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0030          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.
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  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0031          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0033          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0036          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0038          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0040          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-1        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-2        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB2 Ess          415.0  1.0100 /   0.  0.5050 /-180.  0.5050 /-180.

    BUS-0050          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0052          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0053          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0054          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0063          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0065          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0066          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0068          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0069          415.0  1.0100 /   0.  0.5104 /-179.  0.4997 / 179.

    ASB2 Ess       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0069       ASB2 Ess       CBL-0045         415.      0.0/   0.   2008.5/-176.   2008.5/   4.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-1     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  17787.8 /  179. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    6.537 +j  12.019 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     1.839

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    18362.0     17787.9     17787.8     17787.8     17787.8

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /  -30.0     0.5050 /  150.0     0.5050 /  150.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    17787.8 / 178.5     17787.8 /  -1.5

  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.6364 / 168.  0.4496 / 124.

    BUS-0002          415.0  1.0100 / -30.  0.9806 /-153.  0.9506 /  90.

    BUS-0003          415.0  1.0100 / -30.  0.9806 /-153.  0.9506 /  90.

    ESB1 Replaceme    415.0  1.0100 / -30.  0.6364 / 168.  0.4496 / 124.

    BUS-0005          415.0  1.0100 / -30.  0.6485 / 170.  0.4551 / 121.

    BUS-0008          415.0  1.0100 / -30.  0.9801 /-153.  0.9502 /  90.

    BUS-0009          415.0  1.0100 / -30.  0.9697 /-154.  0.9359 /  90.

    BUS 2           11000.0  1.0074 /  -2.  0.9332 /-122.  0.9750 / 121.

    BUS-0013        11000.0  1.0082 /  -2.  0.9352 /-122.  0.9752 / 121.

    BUS-0014        11000.0  1.0068 /  -2.  0.9323 /-122.  0.9753 / 121.

    BUS-0015        11000.0  1.0074 /  -2.  0.9332 /-122.  0.9750 / 121.

    BUS-0016        11000.0  1.0074 /  -2.  0.9332 /-122.  0.9750 / 121.

    BUS-0017          415.0  1.0100 / -30.  0.6364 / 168.  0.4496 / 124.

    BUS-0018          415.0  1.0100 / -30.  0.6364 / 168.  0.4496 / 124.

    BUS-0019          415.0  1.0100 / -30.  0.6364 / 168.  0.4496 / 124.

    BUS-0020          415.0  1.0100 / -30.  0.6364 / 168.  0.4496 / 124.

    BUS-0022          415.0  1.0100 / -30.  0.6460 / 169.  0.4480 / 123.

    BUS-0028          415.0  1.0100 / -30.  0.9806 /-153.  0.9506 /  90.

    BUS-0029          415.0  1.0100 / -30.  0.9806 /-153.  0.9506 /  90.

    BUS-0030          415.0  1.0100 / -30.  0.9806 /-153.  0.9506 /  90.

    BUS-0031          415.0  1.0100 / -30.  0.9806 /-153.  0.9506 /  90.
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  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.9806 /-153.  0.9506 /  90.

    BUS-0036          415.0  1.0100 / -30.  0.9816 /-153.  0.9514 /  90.

    BUS-0038          415.0  1.0100 / -30.  0.9816 /-153.  0.9514 /  90.

    BUS-0040          415.0  1.0100 / -30.  0.9816 /-153.  0.9514 /  90.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.9806 /-153.  0.9506 /  90.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.6372 / 168.  0.4494 / 124.

    BUS-0052          415.0  1.0100 / -30.  0.9807 /-153.  0.9507 /  90.

    BUS-0053          415.0  1.0100 / -30.  0.9807 /-153.  0.9507 /  90.

    BUS-0054          415.0  1.0100 / -30.  0.9807 /-153.  0.9507 /  90.

    BUS-0063          415.0  1.0100 / -30.  0.6460 / 169.  0.4480 / 123.

    BUS-0065          415.0  1.0100 / -30.  0.9816 /-153.  0.9514 /  90.

    BUS-0066          415.0  1.0100 / -30.  0.9816 /-153.  0.9514 /  90.

    BUS-0068          415.0  1.0100 / -30.  0.9816 /-153.  0.9514 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-1     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.      0.0/   0.  17787.8/ 179.  17787.8/  -1.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-2     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  20153.3 /  178. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    5.683 +j  10.656 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     1.875

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    20847.9     20153.4     20153.3     20153.3     20153.3

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /  -30.0     0.5050 /  150.0     0.5050 /  150.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    20153.3 / 178.1     20153.3 /  -1.9

  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.9764 /-153.  0.9427 /  90.

    BUS-0002          415.0  1.0100 / -30.  0.6590 / 170.  0.4479 / 120.

    BUS-0003          415.0  1.0100 / -30.  0.6588 / 170.  0.4479 / 120.

    ESB1 Replaceme    415.0  1.0100 / -30.  0.9764 /-153.  0.9427 /  90.

    BUS-0005          415.0  1.0100 / -30.  0.9762 /-153.  0.9426 /  90.

    BUS-0008          415.0  1.0100 / -30.  0.6705 / 171.  0.4551 / 118.

    BUS-0009          415.0  1.0100 / -30.  0.9723 /-154.  0.9372 /  90.

    BUS 2           11000.0  1.0087 /  -2.  0.9358 /-122.  0.9750 / 121.

    BUS-0013        11000.0  1.0095 /  -2.  0.9378 /-122.  0.9751 / 121.

    BUS-0014        11000.0  1.0087 /  -2.  0.9358 /-122.  0.9749 / 121.

    BUS-0015        11000.0  1.0087 /  -2.  0.9358 /-122.  0.9750 / 121.

    BUS-0016        11000.0  1.0081 /  -2.  0.9349 /-122.  0.9752 / 121.

    BUS-0017          415.0  1.0100 / -30.  0.9764 /-153.  0.9427 /  90.

    BUS-0018          415.0  1.0100 / -30.  0.9764 /-153.  0.9427 /  90.

    BUS-0019          415.0  1.0100 / -30.  0.9764 /-153.  0.9427 /  90.

    BUS-0020          415.0  1.0100 / -30.  0.9764 /-153.  0.9427 /  90.

    BUS-0022          415.0  1.0100 / -30.  0.9775 /-153.  0.9436 /  90.

    BUS-0028          415.0  1.0100 / -30.  0.6590 / 170.  0.4479 / 120.

    BUS-0029          415.0  1.0100 / -30.  0.6590 / 170.  0.4479 / 120.

    BUS-0030          415.0  1.0100 / -30.  0.6590 / 170.  0.4479 / 120.

    BUS-0031          415.0  1.0100 / -30.  0.6590 / 170.  0.4479 / 120.
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  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.6590 / 170.  0.4479 / 120.

    BUS-0036          415.0  1.0100 / -30.  0.6683 / 170.  0.4474 / 119.

    BUS-0038          415.0  1.0100 / -30.  0.6681 / 170.  0.4474 / 119.

    BUS-0040          415.0  1.0100 / -30.  0.6681 / 170.  0.4474 / 119.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.9764 /-153.  0.9427 /  90.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.9765 /-153.  0.9428 /  90.

    BUS-0052          415.0  1.0100 / -30.  0.6598 / 170.  0.4478 / 120.

    BUS-0053          415.0  1.0100 / -30.  0.6597 / 170.  0.4478 / 120.

    BUS-0054          415.0  1.0100 / -30.  0.6597 / 170.  0.4478 / 120.

    BUS-0063          415.0  1.0100 / -30.  0.9775 /-153.  0.9436 /  90.

    BUS-0065          415.0  1.0100 / -30.  0.6681 / 170.  0.4474 / 119.

    BUS-0066          415.0  1.0100 / -30.  0.6681 / 170.  0.4474 / 119.

    BUS-0068          415.0  1.0100 / -30.  0.6683 / 170.  0.4474 / 119.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-2     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.      0.0/   0.  20153.3/ 178.  20153.3/  -2.

 -----------------------------------------------------------------------------------------------
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  BUS 2          VOLTAGE BASE LL:               11000.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   7290.6 / -175. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    0.100 +j   1.255 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    12.616

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    10851.6      8225.2      7649.1      7340.5      7293.1

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /    0.0     0.5050 /  180.0     0.5050 /  180.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0     7290.6 /-175.5      7290.6 /   4.5

  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.8646 /  -3.  0.8865 /-177.  0.0809 /  74.

    BUS-0002          415.0  0.8561 /  -7.  0.9052 /-174.  0.2103 /  76.

    BUS-0003          415.0  0.8562 /  -7.  0.9051 /-174.  0.2101 /  76.

    ESB1 Replaceme    415.0  0.8646 /  -3.  0.8865 /-177.  0.0809 /  74.

    BUS-0005          415.0  0.8654 /  -2.  0.8856 /-178.  0.0781 /  75.

    BUS-0008          415.0  0.8579 /  -7.  0.9026 /-174.  0.2028 /  77.

    BUS-0009          415.0  0.8747 /   0.  0.8747 /-180.  0.0000 /   0.

    BUS 2           11000.0  1.0100 /   0.  0.5050 /-180.  0.5050 / 180.

    BUS-0013        11000.0  1.0100 /   0.  0.5209 /-178.  0.4896 / 178.

    BUS-0014        11000.0  1.0100 /   0.  0.5051 /-180.  0.5049 / 180.

    BUS-0015        11000.0  1.0100 /   0.  0.5050 /-180.  0.5050 / 180.

    BUS-0016        11000.0  1.0100 /   0.  0.5053 /-180.  0.5047 / 180.

    BUS-0017          415.0  0.8646 /  -3.  0.8865 /-177.  0.0809 /  74.

    BUS-0018          415.0  0.8646 /  -3.  0.8865 /-177.  0.0809 /  74.

    BUS-0019          415.0  0.8646 /  -3.  0.8865 /-177.  0.0809 /  74.

    BUS-0020          415.0  0.8646 /  -3.  0.8865 /-177.  0.0809 /  74.

    BUS-0022          415.0  0.8595 /  -3.  0.8922 /-177.  0.0960 /  70.

    BUS-0028          415.0  0.8561 /  -7.  0.9052 /-174.  0.2103 /  76.

    BUS-0029          415.0  0.8561 /  -7.  0.9052 /-174.  0.2103 /  76.

    BUS-0030          415.0  0.8561 /  -7.  0.9052 /-174.  0.2103 /  76.

    BUS-0031          415.0  0.8561 /  -7.  0.9052 /-174.  0.2103 /  76.
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  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.8561 /  -7.  0.9052 /-174.  0.2103 /  76.

    BUS-0036          415.0  0.8523 /  -7.  0.9103 /-173.  0.2233 /  75.

    BUS-0038          415.0  0.8524 /  -7.  0.9102 /-173.  0.2231 /  75.

    BUS-0040          415.0  0.8524 /  -7.  0.9102 /-173.  0.2231 /  75.

    ASB3_BUS-1        415.0  0.8646 /  -3.  0.8865 /-177.  0.0809 /  74.

    ASB3_BUS-2        415.0  0.8562 /  -7.  0.9051 /-174.  0.2101 /  76.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.8641 /  -3.  0.8870 /-177.  0.0822 /  74.

    BUS-0052          415.0  0.8558 /  -7.  0.9056 /-173.  0.2115 /  76.

    BUS-0053          415.0  0.8558 /  -7.  0.9055 /-173.  0.2113 /  76.

    BUS-0054          415.0  0.8558 /  -7.  0.9055 /-173.  0.2113 /  76.

    BUS-0063          415.0  0.8595 /  -3.  0.8922 /-177.  0.0960 /  70.

    BUS-0065          415.0  0.8524 /  -7.  0.9102 /-173.  0.2231 /  75.

    BUS-0066          415.0  0.8524 /  -7.  0.9102 /-173.  0.2231 /  75.

    BUS-0068          415.0  0.8523 /  -7.  0.9103 /-173.  0.2233 /  75.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS 2          ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0013       BUS 2          FDR8           11000.      0.0/   0.   7040.2/-176.   7040.2/   4.

 BUS 2          BUS-0014       HV-CBL-FDR2    11000.      0.0/   0.     69.9/   8.     69.9/-172.

 BUS 2          BUS-0015       CABLE2         11000.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS 2          BUS-0016       CABLE15        11000.      0.0/   0.    181.4/  10.    181.4/-170.

 -----------------------------------------------------------------------------------------------
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  BUS-0001       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  22680.5 /  170. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    3.692 +j  10.075 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.729

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    24845.4     22682.8     22680.5     22680.5     22680.5

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /  -30.0     0.5050 /  150.0     0.5050 /  150.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    22680.5 / 170.1     22680.5 /  -9.9

  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0002          415.0  1.0100 / -30.  0.9635 /-153.  0.9354 /  91.

    BUS-0003          415.0  1.0100 / -30.  0.9635 /-153.  0.9354 /  91.

    ESB1 Replaceme    415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0005          415.0  1.0100 / -30.  0.5165 / 153.  0.4950 / 147.

    BUS-0008          415.0  1.0100 / -30.  0.9628 /-153.  0.9349 /  91.

    BUS-0009          415.0  1.0100 / -30.  0.9478 /-154.  0.9179 /  91.

    BUS 2           11000.0  0.9991 /  -3.  0.9059 /-122.  0.9707 / 122.

    BUS-0013        11000.0  1.0002 /  -3.  0.9083 /-122.  0.9707 / 122.

    BUS-0014        11000.0  0.9982 /  -3.  0.9050 /-122.  0.9712 / 122.

    BUS-0015        11000.0  0.9991 /  -3.  0.9059 /-122.  0.9707 / 122.

    BUS-0016        11000.0  0.9991 /  -3.  0.9059 /-122.  0.9707 / 122.

    BUS-0017          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0018          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0019          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0020          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0022          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    BUS-0028          415.0  1.0100 / -30.  0.9635 /-153.  0.9354 /  91.

    BUS-0029          415.0  1.0100 / -30.  0.9635 /-153.  0.9354 /  91.

    BUS-0030          415.0  1.0100 / -30.  0.9635 /-153.  0.9354 /  91.

    BUS-0031          415.0  1.0100 / -30.  0.9635 /-153.  0.9354 /  91.
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  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.9635 /-153.  0.9354 /  91.

    BUS-0036          415.0  1.0100 / -30.  0.9649 /-153.  0.9362 /  91.

    BUS-0038          415.0  1.0100 / -30.  0.9648 /-153.  0.9362 /  91.

    BUS-0040          415.0  1.0100 / -30.  0.9648 /-153.  0.9362 /  91.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.9635 /-153.  0.9354 /  91.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.5060 / 150.  0.5040 / 150.

    BUS-0052          415.0  1.0100 / -30.  0.9637 /-153.  0.9355 /  91.

    BUS-0053          415.0  1.0100 / -30.  0.9636 /-153.  0.9355 /  91.

    BUS-0054          415.0  1.0100 / -30.  0.9636 /-153.  0.9355 /  91.

    BUS-0063          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    BUS-0065          415.0  1.0100 / -30.  0.9648 /-153.  0.9362 /  91.

    BUS-0066          415.0  1.0100 / -30.  0.9648 /-153.  0.9362 /  91.

    BUS-0068          415.0  1.0100 / -30.  0.9649 /-153.  0.9362 /  91.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0001       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ESB1 Replaceme CBL-0015         415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0005       BUS-0001       FDR2-MBSB        415.      0.0/   0.  20737.2/ 171.  20737.2/  -9.

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0001       BUS-0050       B4-P1            415.      0.0/   0.   2006.0/ -24.   2006.0/ 156.

 -----------------------------------------------------------------------------------------------
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  BUS-0002       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  26480.2 /  168. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    2.858 +j   8.735 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     3.056

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    29676.5     26487.3     26480.3     26480.2     26480.2

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /  -30.0     0.5050 /  150.0     0.5050 /  150.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    26480.2 / 168.1     26480.2 / -11.9

  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.9536 /-154.  0.9235 /  91.

    BUS-0002          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0003          415.0  1.0100 / -30.  0.5063 / 150.  0.5037 / 150.

    ESB1 Replaceme    415.0  1.0100 / -30.  0.9536 /-154.  0.9235 /  91.

    BUS-0005          415.0  1.0100 / -30.  0.9534 /-154.  0.9234 /  91.

    BUS-0008          415.0  1.0100 / -30.  0.5179 / 153.  0.4939 / 147.

    BUS-0009          415.0  1.0100 / -30.  0.9474 /-154.  0.9169 /  91.

    BUS 2           11000.0  0.9991 /  -3.  0.9049 /-122.  0.9702 / 122.

    BUS-0013        11000.0  1.0002 /  -3.  0.9074 /-122.  0.9702 / 122.

    BUS-0014        11000.0  0.9991 /  -3.  0.9049 /-122.  0.9702 / 122.

    BUS-0015        11000.0  0.9991 /  -3.  0.9049 /-122.  0.9702 / 122.

    BUS-0016        11000.0  0.9983 /  -3.  0.9040 /-122.  0.9707 / 122.

    BUS-0017          415.0  1.0100 / -30.  0.9536 /-154.  0.9235 /  91.

    BUS-0018          415.0  1.0100 / -30.  0.9536 /-154.  0.9235 /  91.

    BUS-0019          415.0  1.0100 / -30.  0.9536 /-154.  0.9235 /  91.

    BUS-0020          415.0  1.0100 / -30.  0.9536 /-154.  0.9235 /  91.

    BUS-0022          415.0  1.0100 / -30.  0.9552 /-154.  0.9244 /  91.

    BUS-0028          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0029          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0030          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0031          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.
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  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0036          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    BUS-0038          415.0  1.0100 / -30.  0.5169 / 152.  0.4935 / 148.

    BUS-0040          415.0  1.0100 / -30.  0.5169 / 152.  0.4935 / 148.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.9536 /-154.  0.9235 /  91.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.5063 / 150.  0.5037 / 150.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.9538 /-154.  0.9236 /  91.

    BUS-0052          415.0  1.0100 / -30.  0.5060 / 150.  0.5040 / 150.

    BUS-0053          415.0  1.0100 / -30.  0.5073 / 150.  0.5028 / 150.

    BUS-0054          415.0  1.0100 / -30.  0.5073 / 150.  0.5028 / 150.

    BUS-0063          415.0  1.0100 / -30.  0.9552 /-154.  0.9244 /  91.

    BUS-0065          415.0  1.0100 / -30.  0.5169 / 152.  0.4935 / 148.

    BUS-0066          415.0  1.0100 / -30.  0.5169 / 152.  0.4935 / 148.

    BUS-0068          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0002       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       BUS-0002       BUSTIE 2-3       415.      0.0/   0.  24519.3/ 169.  24519.3/ -11.

 BUS-0002       BUS-0028       ESB1-P1          415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0029       BLOWER1-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0030       GRIT CH-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0031       GRIT DRG-P1      415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0033       SETTLE TNK-P1    415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0052       B2-P1            415.      0.0/   0.   2006.0/ -24.   2006.0/ 156.

 -----------------------------------------------------------------------------------------------
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  BUS-0003       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  26563.2 /  168. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    2.838 +j   8.712 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     3.070

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    29797.7     26570.6     26563.4     26563.2     26563.2

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /  -30.0     0.5050 /  150.0     0.5050 /  150.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    26563.2 / 168.0     26563.2 / -12.0

  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.9534 /-154.  0.9233 /  91.

    BUS-0002          415.0  1.0100 / -30.  0.5052 / 150.  0.5048 / 150.

    BUS-0003          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    ESB1 Replaceme    415.0  1.0100 / -30.  0.9534 /-154.  0.9233 /  91.

    BUS-0005          415.0  1.0100 / -30.  0.9531 /-154.  0.9231 /  91.

    BUS-0008          415.0  1.0100 / -30.  0.5165 / 153.  0.4950 / 147.

    BUS-0009          415.0  1.0100 / -30.  0.9471 /-154.  0.9166 /  91.

    BUS 2           11000.0  0.9990 /  -3.  0.9045 /-122.  0.9702 / 122.

    BUS-0013        11000.0  1.0001 /  -3.  0.9070 /-122.  0.9701 / 122.

    BUS-0014        11000.0  0.9990 /  -3.  0.9045 /-122.  0.9702 / 122.

    BUS-0015        11000.0  0.9990 /  -3.  0.9045 /-122.  0.9702 / 122.

    BUS-0016        11000.0  0.9981 /  -3.  0.9036 /-122.  0.9706 / 122.

    BUS-0017          415.0  1.0100 / -30.  0.9534 /-154.  0.9233 /  91.

    BUS-0018          415.0  1.0100 / -30.  0.9534 /-154.  0.9233 /  91.

    BUS-0019          415.0  1.0100 / -30.  0.9534 /-154.  0.9233 /  91.

    BUS-0020          415.0  1.0100 / -30.  0.9534 /-154.  0.9233 /  91.

    BUS-0022          415.0  1.0100 / -30.  0.9549 /-154.  0.9242 /  91.

    BUS-0028          415.0  1.0100 / -30.  0.5052 / 150.  0.5048 / 150.

    BUS-0029          415.0  1.0100 / -30.  0.5052 / 150.  0.5048 / 150.

    BUS-0030          415.0  1.0100 / -30.  0.5052 / 150.  0.5048 / 150.

    BUS-0031          415.0  1.0100 / -30.  0.5052 / 150.  0.5048 / 150.
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  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.5052 / 150.  0.5048 / 150.

    BUS-0036          415.0  1.0100 / -30.  0.5158 / 151.  0.4945 / 149.

    BUS-0038          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    BUS-0040          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.9534 /-154.  0.9233 /  91.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.9535 /-154.  0.9234 /  91.

    BUS-0052          415.0  1.0100 / -30.  0.5061 / 150.  0.5039 / 150.

    BUS-0053          415.0  1.0100 / -30.  0.5060 / 150.  0.5040 / 150.

    BUS-0054          415.0  1.0100 / -30.  0.5060 / 150.  0.5040 / 150.

    BUS-0063          415.0  1.0100 / -30.  0.9549 /-154.  0.9242 /  91.

    BUS-0065          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    BUS-0066          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    BUS-0068          415.0  1.0100 / -30.  0.5158 / 151.  0.4945 / 149.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0003       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       BUS-0002       BUSTIE 2-3       415.      0.0/   0.   2005.5/ -24.   2005.5/ 156.

 BUS-0008       BUS-0003       CABLE14          415.      0.0/   0.  20705.0/ 171.  20705.0/  -9.

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0003       BUS-0053       B3-P1            415.      0.0/   0.   2006.0/ -24.   2006.0/ 156.

 BUS-0003       BUS-0054       B1-P1            415.      0.0/   0.   2006.0/ -24.   2006.0/ 156.

 -----------------------------------------------------------------------------------------------
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  ESB1 Replaceme VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  22419.4 /  171. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    3.819 +j  10.162 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.661

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    24442.6     22421.1     22419.4     22419.4     22419.4

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /  -30.0     0.5050 /  150.0     0.5050 /  150.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    22419.4 / 170.6     22419.4 /  -9.4

  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.5122 / 151.  0.4980 / 149.

    BUS-0002          415.0  1.0100 / -30.  0.9646 /-153.  0.9362 /  91.

    BUS-0003          415.0  1.0100 / -30.  0.9645 /-153.  0.9361 /  91.

    ESB1 Replaceme    415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0005          415.0  1.0100 / -30.  0.5238 / 154.  0.4889 / 146.

    BUS-0008          415.0  1.0100 / -30.  0.9638 /-153.  0.9356 /  91.

    BUS-0009          415.0  1.0100 / -30.  0.9491 /-154.  0.9188 /  91.

    BUS 2           11000.0  0.9996 /  -3.  0.9074 /-122.  0.9709 / 122.

    BUS-0013        11000.0  1.0007 /  -3.  0.9098 /-122.  0.9709 / 122.

    BUS-0014        11000.0  0.9988 /  -3.  0.9065 /-122.  0.9713 / 122.

    BUS-0015        11000.0  0.9996 /  -3.  0.9074 /-122.  0.9709 / 122.

    BUS-0016        11000.0  0.9996 /  -3.  0.9074 /-122.  0.9709 / 122.

    BUS-0017          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0018          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0019          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0020          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0022          415.0  1.0100 / -30.  0.5228 / 152.  0.4881 / 147.

    BUS-0028          415.0  1.0100 / -30.  0.9646 /-153.  0.9362 /  91.

    BUS-0029          415.0  1.0100 / -30.  0.9646 /-153.  0.9362 /  91.

    BUS-0030          415.0  1.0100 / -30.  0.9646 /-153.  0.9362 /  91.

    BUS-0031          415.0  1.0100 / -30.  0.9646 /-153.  0.9362 /  91.
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  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.9646 /-153.  0.9362 /  91.

    BUS-0036          415.0  1.0100 / -30.  0.9659 /-153.  0.9370 /  91.

    BUS-0038          415.0  1.0100 / -30.  0.9658 /-153.  0.9370 /  91.

    BUS-0040          415.0  1.0100 / -30.  0.9658 /-153.  0.9370 /  91.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.5122 / 151.  0.4980 / 149.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.9645 /-153.  0.9361 /  91.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.5131 / 151.  0.4971 / 149.

    BUS-0052          415.0  1.0100 / -30.  0.9647 /-153.  0.9362 /  91.

    BUS-0053          415.0  1.0100 / -30.  0.9647 /-153.  0.9362 /  91.

    BUS-0054          415.0  1.0100 / -30.  0.9647 /-153.  0.9362 /  91.

    BUS-0063          415.0  1.0100 / -30.  0.5228 / 152.  0.4881 / 147.

    BUS-0065          415.0  1.0100 / -30.  0.9658 /-153.  0.9370 /  91.

    BUS-0066          415.0  1.0100 / -30.  0.9658 /-153.  0.9370 /  91.

    BUS-0068          415.0  1.0100 / -30.  0.9659 /-153.  0.9370 /  91.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ESB1 Replaceme ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ESB1 Replaceme CBL-0015         415.      0.0/   0.  22419.4/ 171.  22419.4/  -9.

 ESB1 Replaceme BUS-0017       BE1-P1           415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0018       PLC DB-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0019       ESB 2-P1         415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0020       BV-P1            415.      0.0/   0.      0.0/   0.      0.0/   0.

 ***********************************************************************************************
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: LLG

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================

  ASB2 Ess       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2319.2 /   34. ( AMPS/DEG )

                 GRD RETURN CURRENT:           2319.2 RMS AMPS /   94.2 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    6.600 +j  90.638 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    13.733

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   4.400 +j  60.425 (PU)

                                               Z2:   4.400 +j  60.425 (PU)

                                               Z0:   4.400 +j  60.425 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     3491.0      2665.4      2463.7      2343.0      2320.8

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0     2319.2 / 154.2      2319.2 /  34.2

  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0002          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0003          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ESB1 Replaceme    415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0005          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0008          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0009          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS 2           11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0013        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0014        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0015        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0016        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0017          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0018          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0019          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0020          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0022          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0028          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0029          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0030          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.
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  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0031          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0033          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0036          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0038          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0040          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-1        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-2        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB2 Ess          415.0  1.0100 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0050          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0052          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0053          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0054          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0063          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0065          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0066          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0068          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0069          415.0  1.0100 /   0.  0.0097 /-159.  0.0097 /  81.

    ASB2 Ess       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0069       ASB2 Ess       CBL-0045         415.      0.0/   0.   2319.2/ 154.   2319.2/  34.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-1     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  18229.7 /  178. ( AMPS/DEG )

                 GRD RETURN CURRENT:           1026.4 RMS AMPS /  147.5 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    6.649 +j  11.823 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     1.778

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   3.269 +j   6.010 (PU)

                                               Z2:   3.269 +j   6.010 (PU)

                                               Z0: 203.514 +j   5.799 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    18754.5     18229.7     18229.7     18229.7     18229.7

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.5022 /  -30.8     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    18229.7 / 177.7     17349.9 /  -0.6

  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.5022 / -31.  0.2258 /-148.  0.2149 /  34.

    BUS-0002          415.0  1.0100 / -30.  0.9801 /-153.  0.9511 /  90.

    BUS-0003          415.0  1.0100 / -30.  0.9801 /-153.  0.9511 /  90.

    ESB1 Replaceme    415.0  1.5022 / -31.  0.2258 /-148.  0.2149 /  34.

    BUS-0005          415.0  1.5021 / -31.  0.2485 /-147.  0.2364 /  35.

    BUS-0008          415.0  1.0100 / -30.  0.9796 /-153.  0.9506 /  90.

    BUS-0009          415.0  1.0099 / -30.  0.9690 /-154.  0.9365 /  90.

    BUS 2           11000.0  1.0068 /  -2.  0.9332 /-122.  0.9755 / 121.

    BUS-0013        11000.0  1.0076 /  -2.  0.9352 /-122.  0.9757 / 121.

    BUS-0014        11000.0  1.0061 /  -2.  0.9323 /-122.  0.9757 / 121.

    BUS-0015        11000.0  1.0068 /  -2.  0.9332 /-122.  0.9755 / 121.

    BUS-0016        11000.0  1.0068 /  -2.  0.9332 /-122.  0.9755 / 121.

    BUS-0017          415.0  1.5022 / -31.  0.2258 /-148.  0.2149 /  34.

    BUS-0018          415.0  1.5022 / -31.  0.2258 /-148.  0.2149 /  34.

    BUS-0019          415.0  1.5022 / -31.  0.2258 /-148.  0.2149 /  34.

    BUS-0020          415.0  1.5022 / -31.  0.2258 /-148.  0.2149 /  34.

    BUS-0022          415.0  1.5024 / -31.  0.2379 /-148.  0.2268 /  33.

    BUS-0028          415.0  1.0100 / -30.  0.9801 /-153.  0.9511 /  90.

    BUS-0029          415.0  1.0100 / -30.  0.9801 /-153.  0.9511 /  90.

    BUS-0030          415.0  1.0100 / -30.  0.9801 /-153.  0.9511 /  90.

    BUS-0031          415.0  1.0100 / -30.  0.9801 /-153.  0.9511 /  90.
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  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.9801 /-153.  0.9511 /  90.

    BUS-0036          415.0  1.0100 / -30.  0.9811 /-153.  0.9519 /  90.

    BUS-0038          415.0  1.0100 / -30.  0.9811 /-153.  0.9518 /  90.

    BUS-0040          415.0  1.0100 / -30.  0.9811 /-153.  0.9518 /  90.

    ASB3_BUS-1        415.0  1.5022 / -31.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.9801 /-153.  0.9511 /  90.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.5022 / -31.  0.2269 /-148.  0.2159 /  34.

    BUS-0052          415.0  1.0100 / -30.  0.9802 /-153.  0.9512 /  90.

    BUS-0053          415.0  1.0100 / -30.  0.9802 /-153.  0.9512 /  90.

    BUS-0054          415.0  1.0100 / -30.  0.9802 /-153.  0.9512 /  90.

    BUS-0063          415.0  1.5024 / -31.  0.2379 /-148.  0.2268 /  33.

    BUS-0065          415.0  1.0100 / -30.  0.9811 /-153.  0.9518 /  90.

    BUS-0066          415.0  1.0100 / -30.  0.9811 /-153.  0.9518 /  90.

    BUS-0068          415.0  1.0100 / -30.  0.9811 /-153.  0.9519 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-1     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.      0.0/   0.  18229.7/ 178.  17349.9/  -1.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-2     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  20598.0 /  177. ( AMPS/DEG )

                 GRD RETURN CURRENT:           1027.6 RMS AMPS /  147.6 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    5.773 +j  10.504 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     1.820

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   2.841 +j   5.328 (PU)

                                               Z2:   2.841 +j   5.328 (PU)

                                               Z0: 203.514 +j   5.799 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    21239.8     20598.0     20598.0     20598.0     20598.0

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.5038 /  -30.7     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    20598.0 / 177.3     19712.1 /  -1.2

  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.9759 /-153.  0.9432 /  90.

    BUS-0002          415.0  1.5038 / -31.  0.2553 /-148.  0.2443 /  33.

    BUS-0003          415.0  1.5038 / -31.  0.2551 /-148.  0.2441 /  33.

    ESB1 Replaceme    415.0  1.0100 / -30.  0.9759 /-153.  0.9432 /  90.

    BUS-0005          415.0  1.0100 / -30.  0.9757 /-153.  0.9430 /  90.

    BUS-0008          415.0  1.5037 / -31.  0.2768 /-147.  0.2648 /  34.

    BUS-0009          415.0  1.0099 / -30.  0.9717 /-154.  0.9377 /  90.

    BUS 2           11000.0  1.0081 /  -2.  0.9358 /-122.  0.9754 / 121.

    BUS-0013        11000.0  1.0089 /  -2.  0.9378 /-122.  0.9756 / 121.

    BUS-0014        11000.0  1.0082 /  -2.  0.9358 /-122.  0.9754 / 121.

    BUS-0015        11000.0  1.0081 /  -2.  0.9358 /-122.  0.9754 / 121.

    BUS-0016        11000.0  1.0075 /  -2.  0.9349 /-122.  0.9756 / 121.

    BUS-0017          415.0  1.0100 / -30.  0.9759 /-153.  0.9432 /  90.

    BUS-0018          415.0  1.0100 / -30.  0.9759 /-153.  0.9432 /  90.

    BUS-0019          415.0  1.0100 / -30.  0.9759 /-153.  0.9432 /  90.

    BUS-0020          415.0  1.0100 / -30.  0.9759 /-153.  0.9432 /  90.

    BUS-0022          415.0  1.0100 / -30.  0.9770 /-153.  0.9441 /  90.

    BUS-0028          415.0  1.5038 / -31.  0.2553 /-148.  0.2443 /  33.

    BUS-0029          415.0  1.5038 / -31.  0.2553 /-148.  0.2443 /  33.

    BUS-0030          415.0  1.5038 / -31.  0.2553 /-148.  0.2443 /  33.

    BUS-0031          415.0  1.5038 / -31.  0.2553 /-148.  0.2443 /  33.
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  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.5038 / -31.  0.2553 /-148.  0.2443 /  33.

    BUS-0036          415.0  1.5040 / -31.  0.2671 /-149.  0.2559 /  33.

    BUS-0038          415.0  1.5040 / -31.  0.2669 /-149.  0.2557 /  33.

    BUS-0040          415.0  1.5040 / -31.  0.2669 /-149.  0.2557 /  33.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.9759 /-153.  0.9432 /  90.

    ASB3_BUS-2        415.0  1.5038 / -31.  0.0000 /   0.  0.0000 /   0.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.9760 /-153.  0.9433 /  90.

    BUS-0052          415.0  1.5038 / -31.  0.2564 /-148.  0.2454 /  33.

    BUS-0053          415.0  1.5038 / -31.  0.2562 /-148.  0.2452 /  33.

    BUS-0054          415.0  1.5038 / -31.  0.2562 /-148.  0.2452 /  33.

    BUS-0063          415.0  1.0100 / -30.  0.9770 /-153.  0.9441 /  90.

    BUS-0065          415.0  1.5040 / -31.  0.2669 /-149.  0.2557 /  33.

    BUS-0066          415.0  1.5040 / -31.  0.2669 /-149.  0.2557 /  33.

    BUS-0068          415.0  1.5040 / -31.  0.2671 /-149.  0.2559 /  33.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-2     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.      0.0/   0.  20598.0/ 177.  19712.1/  -1.

 -----------------------------------------------------------------------------------------------
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  BUS 2          VOLTAGE BASE LL:               11000.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   7359.5 / -179. ( AMPS/DEG )

                 GRD RETURN CURRENT:            951.9 RMS AMPS /  101.0 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    0.101 +j   1.210 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    11.992

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   0.050 +j   0.628 (PU)

                                               Z2:   0.050 +j   0.628 (PU)

                                               Z0:   1.569 +j   7.886 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    10877.0      8214.8      7670.3      7398.4      7361.1

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.4583 /   -0.3     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0     7359.5 /-179.2      7252.4 /   8.3

  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.8347 /  -3.  0.8562 /-178.  0.0809 /  74.

    BUS-0002          415.0  0.8309 /  -7.  0.8789 /-174.  0.2103 /  76.

    BUS-0003          415.0  0.8310 /  -7.  0.8788 /-174.  0.2101 /  76.

    ESB1 Replaceme    415.0  0.8347 /  -3.  0.8562 /-178.  0.0809 /  74.

    BUS-0005          415.0  0.8354 /  -3.  0.8552 /-178.  0.0781 /  75.

    BUS-0008          415.0  0.8325 /  -7.  0.8761 /-174.  0.2028 /  77.

    BUS-0009          415.0  0.8419 /   0.  0.8419 / 180.  0.0000 /   0.

    BUS 2           11000.0  1.4583 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0013        11000.0  1.4576 /   0.  0.0199 /-151.  0.0251 /  56.

    BUS-0014        11000.0  1.4583 /   0.  0.0001 /-164.  0.0001 /  18.

    BUS-0015        11000.0  1.4583 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0016        11000.0  1.4583 /   0.  0.0003 /-162.  0.0003 /  20.

    BUS-0017          415.0  0.8347 /  -3.  0.8562 /-178.  0.0809 /  74.

    BUS-0018          415.0  0.8347 /  -3.  0.8562 /-178.  0.0809 /  74.

    BUS-0019          415.0  0.8347 /  -3.  0.8562 /-178.  0.0809 /  74.

    BUS-0020          415.0  0.8347 /  -3.  0.8562 /-178.  0.0809 /  74.

    BUS-0022          415.0  0.8301 /  -3.  0.8623 /-177.  0.0960 /  70.

    BUS-0028          415.0  0.8309 /  -7.  0.8789 /-174.  0.2103 /  76.

    BUS-0029          415.0  0.8309 /  -7.  0.8789 /-174.  0.2103 /  76.

    BUS-0030          415.0  0.8309 /  -7.  0.8789 /-174.  0.2103 /  76.

    BUS-0031          415.0  0.8309 /  -7.  0.8789 /-174.  0.2103 /  76.
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  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.8309 /  -7.  0.8789 /-174.  0.2103 /  76.

    BUS-0036          415.0  0.8276 /  -8.  0.8843 /-173.  0.2233 /  75.

    BUS-0038          415.0  0.8277 /  -8.  0.8842 /-173.  0.2231 /  75.

    BUS-0040          415.0  0.8277 /  -8.  0.8842 /-173.  0.2231 /  75.

    ASB3_BUS-1        415.0  0.8347 /  -3.  0.8562 /-178.  0.0809 /  74.

    ASB3_BUS-2        415.0  0.8310 /  -7.  0.8788 /-174.  0.2101 /  76.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.8343 /  -3.  0.8567 /-178.  0.0822 /  74.

    BUS-0052          415.0  0.8306 /  -7.  0.8794 /-174.  0.2115 /  76.

    BUS-0053          415.0  0.8307 /  -7.  0.8793 /-174.  0.2113 /  76.

    BUS-0054          415.0  0.8307 /  -7.  0.8793 /-174.  0.2113 /  76.

    BUS-0063          415.0  0.8301 /  -3.  0.8623 /-177.  0.0960 /  70.

    BUS-0065          415.0  0.8277 /  -8.  0.8842 /-173.  0.2231 /  75.

    BUS-0066          415.0  0.8277 /  -8.  0.8842 /-173.  0.2231 /  75.

    BUS-0068          415.0  0.8276 /  -8.  0.8843 /-173.  0.2233 /  75.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS 2          ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0013       BUS 2          FDR8           11000.     10.9/ 106.   7109.6/-179.   7001.9/   8.

 BUS 2          BUS-0014       HV-CBL-FDR2    11000.      3.0/ 104.     70.1/   7.     69.7/-171.

 BUS 2          BUS-0015       CABLE2         11000.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS 2          BUS-0016       CABLE15        11000.      7.9/ 106.    181.9/   9.    181.0/-169.

 -----------------------------------------------------------------------------------------------
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  BUS-0001       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  23161.6 /  170. ( AMPS/DEG )

                 GRD RETURN CURRENT:           1037.5 RMS AMPS /  147.9 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    3.795 +j   9.979 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.629

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.846 +j   5.038 (PU)

                                               Z2:   1.846 +j   5.038 (PU)

                                               Z0: 202.091 +j   4.827 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    25195.5     23163.3     23161.7     23161.6     23161.6

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.5076 /  -30.7     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    23161.6 / 169.6     22201.1 /  -9.4

  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.5076 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0002          415.0  1.0100 / -30.  0.9631 /-153.  0.9359 /  91.

    BUS-0003          415.0  1.0100 / -30.  0.9630 /-153.  0.9359 /  91.

    ESB1 Replaceme    415.0  1.5076 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0005          415.0  1.5075 / -31.  0.0296 /-142.  0.0283 /  39.

    BUS-0008          415.0  1.0100 / -30.  0.9623 /-154.  0.9354 /  91.

    BUS-0009          415.0  1.0099 / -30.  0.9472 /-154.  0.9185 /  91.

    BUS 2           11000.0  0.9984 /  -3.  0.9059 /-122.  0.9712 / 122.

    BUS-0013        11000.0  0.9996 /  -3.  0.9083 /-122.  0.9712 / 122.

    BUS-0014        11000.0  0.9975 /  -3.  0.9050 /-122.  0.9717 / 122.

    BUS-0015        11000.0  0.9984 /  -3.  0.9059 /-122.  0.9712 / 122.

    BUS-0016        11000.0  0.9984 /  -3.  0.9059 /-122.  0.9712 / 122.

    BUS-0017          415.0  1.5076 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0018          415.0  1.5076 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0019          415.0  1.5076 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0020          415.0  1.5076 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0022          415.0  1.5078 / -31.  0.0156 /-163.  0.0154 /  18.

    BUS-0028          415.0  1.0100 / -30.  0.9631 /-153.  0.9359 /  91.

    BUS-0029          415.0  1.0100 / -30.  0.9631 /-153.  0.9359 /  91.

    BUS-0030          415.0  1.0100 / -30.  0.9631 /-153.  0.9359 /  91.

    BUS-0031          415.0  1.0100 / -30.  0.9631 /-153.  0.9359 /  91.
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  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.9631 /-153.  0.9359 /  91.

    BUS-0036          415.0  1.0100 / -30.  0.9644 /-153.  0.9367 /  91.

    BUS-0038          415.0  1.0100 / -30.  0.9644 /-153.  0.9367 /  91.

    BUS-0040          415.0  1.0100 / -30.  0.9644 /-153.  0.9367 /  91.

    ASB3_BUS-1        415.0  1.5076 / -31.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.9630 /-153.  0.9359 /  91.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.5076 / -31.  0.0014 /-163.  0.0014 /  18.

    BUS-0052          415.0  1.0100 / -30.  0.9632 /-153.  0.9360 /  91.

    BUS-0053          415.0  1.0100 / -30.  0.9632 /-153.  0.9360 /  91.

    BUS-0054          415.0  1.0100 / -30.  0.9632 /-153.  0.9360 /  91.

    BUS-0063          415.0  1.5078 / -31.  0.0156 /-163.  0.0154 /  18.

    BUS-0065          415.0  1.0100 / -30.  0.9644 /-153.  0.9367 /  91.

    BUS-0066          415.0  1.0100 / -30.  0.9644 /-153.  0.9367 /  91.

    BUS-0068          415.0  1.0100 / -30.  0.9644 /-153.  0.9367 /  91.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0001       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ESB1 Replaceme CBL-0015         415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0005       BUS-0001       FDR2-MBSB        415.     30.6/ 134.  21201.7/ 171.  20274.7/  -8.

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0001       BUS-0050       B4-P1            415.     30.6/ 134.   2020.1/ -24.   1991.8/ 157.

 -----------------------------------------------------------------------------------------------
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  BUS-0002       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  26968.4 /  168. ( AMPS/DEG )

                 GRD RETURN CURRENT:           1038.5 RMS AMPS /  148.0 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    2.939 +j   8.670 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.950

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.429 +j   4.368 (PU)

                                               Z2:   1.429 +j   4.368 (PU)

                                               Z0: 202.111 +j   4.861 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    30003.4     26973.8     26968.4     26968.4     26968.4

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.5092 /  -30.6     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    26968.4 / 167.7     25993.1 / -11.5

  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.9532 /-154.  0.9240 /  91.

    BUS-0002          415.0  1.5092 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0003          415.0  1.5092 / -31.  0.0033 /-144.  0.0031 /  36.

    ESB1 Replaceme    415.0  1.0100 / -30.  0.9532 /-154.  0.9240 /  91.

    BUS-0005          415.0  1.0100 / -30.  0.9529 /-154.  0.9239 /  91.

    BUS-0008          415.0  1.5091 / -31.  0.0328 /-142.  0.0313 /  39.

    BUS-0009          415.0  1.0099 / -30.  0.9469 /-154.  0.9174 /  91.

    BUS 2           11000.0  0.9986 /  -3.  0.9049 /-122.  0.9707 / 122.

    BUS-0013        11000.0  0.9997 /  -3.  0.9074 /-122.  0.9707 / 122.

    BUS-0014        11000.0  0.9986 /  -3.  0.9049 /-122.  0.9707 / 122.

    BUS-0015        11000.0  0.9986 /  -3.  0.9049 /-122.  0.9707 / 122.

    BUS-0016        11000.0  0.9977 /  -3.  0.9040 /-122.  0.9711 / 122.

    BUS-0017          415.0  1.0100 / -30.  0.9532 /-154.  0.9240 /  91.

    BUS-0018          415.0  1.0100 / -30.  0.9532 /-154.  0.9240 /  91.

    BUS-0019          415.0  1.0100 / -30.  0.9532 /-154.  0.9240 /  91.

    BUS-0020          415.0  1.0100 / -30.  0.9532 /-154.  0.9240 /  91.

    BUS-0022          415.0  1.0100 / -30.  0.9547 /-154.  0.9249 /  91.

    BUS-0028          415.0  1.5092 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0029          415.0  1.5092 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0030          415.0  1.5092 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0031          415.0  1.5092 / -31.  0.0000 /   0.  0.0000 /   0.
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  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.5092 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0036          415.0  1.5094 / -31.  0.0156 /-163.  0.0154 /  18.

    BUS-0038          415.0  1.5093 / -31.  0.0187 /-159.  0.0183 /  21.

    BUS-0040          415.0  1.5093 / -31.  0.0187 /-159.  0.0183 /  21.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.9532 /-154.  0.9240 /  91.

    ASB3_BUS-2        415.0  1.5092 / -31.  0.0033 /-144.  0.0031 /  36.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.9533 /-154.  0.9241 /  91.

    BUS-0052          415.0  1.5092 / -31.  0.0014 /-163.  0.0014 /  18.

    BUS-0053          415.0  1.5092 / -31.  0.0047 /-150.  0.0045 /  31.

    BUS-0054          415.0  1.5092 / -31.  0.0047 /-150.  0.0045 /  31.

    BUS-0063          415.0  1.0100 / -30.  0.9547 /-154.  0.9249 /  91.

    BUS-0065          415.0  1.5093 / -31.  0.0187 /-159.  0.0183 /  21.

    BUS-0066          415.0  1.5093 / -31.  0.0187 /-159.  0.0183 /  21.

    BUS-0068          415.0  1.5094 / -31.  0.0156 /-163.  0.0154 /  18.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0002       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       BUS-0002       BUSTIE 2-3       415.     26.2/ 136.  24993.5/ 169.  24046.4/ -11.

 BUS-0002       BUS-0028       ESB1-P1          415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0029       BLOWER1-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0030       GRIT CH-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0031       GRIT DRG-P1      415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0033       SETTLE TNK-P1    415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0052       B2-P1            415.     26.2/ 136.   2018.3/ -24.   1993.7/ 157.

 -----------------------------------------------------------------------------------------------
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  BUS-0003       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  27051.8 /  168. ( AMPS/DEG )

                 GRD RETURN CURRENT:           1038.7 RMS AMPS /  148.0 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    2.918 +j   8.647 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.963

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.419 +j   4.356 (PU)

                                               Z2:   1.419 +j   4.356 (PU)

                                               Z0: 202.091 +j   4.827 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    30123.7     27057.4     27051.9     27051.8     27051.8

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.5092 /  -30.6     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    27051.8 / 167.7     26075.9 / -11.6

  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.9529 /-154.  0.9238 /  91.

    BUS-0002          415.0  1.5092 / -31.  0.0003 /-157.  0.0003 /  23.

    BUS-0003          415.0  1.5092 / -31.  0.0000 /   0.  0.0000 /   0.

    ESB1 Replaceme    415.0  1.0100 / -30.  0.9529 /-154.  0.9238 /  91.

    BUS-0005          415.0  1.0100 / -30.  0.9526 /-154.  0.9236 /  91.

    BUS-0008          415.0  1.5091 / -31.  0.0296 /-142.  0.0283 /  39.

    BUS-0009          415.0  1.0099 / -30.  0.9465 /-154.  0.9171 /  91.

    BUS 2           11000.0  0.9984 /  -3.  0.9045 /-122.  0.9706 / 122.

    BUS-0013        11000.0  0.9996 /  -3.  0.9070 /-122.  0.9706 / 122.

    BUS-0014        11000.0  0.9985 /  -3.  0.9045 /-122.  0.9706 / 122.

    BUS-0015        11000.0  0.9984 /  -3.  0.9045 /-122.  0.9706 / 122.

    BUS-0016        11000.0  0.9976 /  -3.  0.9036 /-122.  0.9710 / 122.

    BUS-0017          415.0  1.0100 / -30.  0.9529 /-154.  0.9238 /  91.

    BUS-0018          415.0  1.0100 / -30.  0.9529 /-154.  0.9238 /  91.

    BUS-0019          415.0  1.0100 / -30.  0.9529 /-154.  0.9238 /  91.

    BUS-0020          415.0  1.0100 / -30.  0.9529 /-154.  0.9238 /  91.

    BUS-0022          415.0  1.0100 / -30.  0.9544 /-154.  0.9247 /  91.

    BUS-0028          415.0  1.5092 / -31.  0.0003 /-157.  0.0003 /  23.

    BUS-0029          415.0  1.5092 / -31.  0.0003 /-157.  0.0003 /  23.

    BUS-0030          415.0  1.5092 / -31.  0.0003 /-157.  0.0003 /  23.

    BUS-0031          415.0  1.5092 / -31.  0.0003 /-157.  0.0003 /  23.
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  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.5092 / -31.  0.0003 /-157.  0.0003 /  23.

    BUS-0036          415.0  1.5094 / -31.  0.0158 /-163.  0.0156 /  18.

    BUS-0038          415.0  1.5094 / -31.  0.0156 /-163.  0.0154 /  18.

    BUS-0040          415.0  1.5094 / -31.  0.0156 /-163.  0.0154 /  18.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.9529 /-154.  0.9238 /  91.

    ASB3_BUS-2        415.0  1.5092 / -31.  0.0000 /   0.  0.0000 /   0.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.9530 /-154.  0.9239 /  91.

    BUS-0052          415.0  1.5093 / -31.  0.0017 /-162.  0.0017 /  18.

    BUS-0053          415.0  1.5092 / -31.  0.0014 /-163.  0.0014 /  18.

    BUS-0054          415.0  1.5092 / -31.  0.0014 /-163.  0.0014 /  18.

    BUS-0063          415.0  1.0100 / -30.  0.9544 /-154.  0.9247 /  91.

    BUS-0065          415.0  1.5094 / -31.  0.0156 /-163.  0.0154 /  18.

    BUS-0066          415.0  1.5094 / -31.  0.0156 /-163.  0.0154 /  18.

    BUS-0068          415.0  1.5094 / -31.  0.0158 /-163.  0.0156 /  18.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0003       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       BUS-0002       BUSTIE 2-3       415.     26.1/ 136.   2017.8/ -24.   1993.2/ 157.

 BUS-0008       BUS-0003       CABLE14          415.     78.4/ 136.  21150.4/ 171.  20261.2/  -8.

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0003       BUS-0053       B3-P1            415.     26.1/ 136.   2018.3/ -24.   1993.7/ 157.

 BUS-0003       BUS-0054       B1-P1            415.     26.1/ 136.   2018.3/ -24.   1993.7/ 157.

 -----------------------------------------------------------------------------------------------
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  ESB1 Replaceme VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  22898.6 /  170. ( AMPS/DEG )

                 GRD RETURN CURRENT:           1037.0 RMS AMPS /  147.9 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    3.922 +j  10.062 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.565

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.909 +j   5.081 (PU)

                                               Z2:   1.909 +j   5.081 (PU)

                                               Z0: 202.154 +j   4.870 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    24797.1     22899.9     22898.6     22898.6     22898.6

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.5073 /  -30.7     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    22898.6 / 170.1     21941.9 /  -8.9

  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.5073 / -31.  0.0126 /-156.  0.0121 /  25.

    BUS-0002          415.0  1.0100 / -30.  0.9641 /-153.  0.9366 /  91.

    BUS-0003          415.0  1.0100 / -30.  0.9640 /-153.  0.9366 /  91.

    ESB1 Replaceme    415.0  1.5073 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0005          415.0  1.5073 / -31.  0.0417 /-146.  0.0398 /  35.

    BUS-0008          415.0  1.0100 / -30.  0.9634 /-153.  0.9361 /  91.

    BUS-0009          415.0  1.0099 / -30.  0.9485 /-154.  0.9194 /  91.

    BUS 2           11000.0  0.9989 /  -3.  0.9074 /-122.  0.9714 / 122.

    BUS-0013        11000.0  1.0001 /  -3.  0.9098 /-122.  0.9714 / 122.

    BUS-0014        11000.0  0.9981 /  -3.  0.9065 /-122.  0.9718 / 122.

    BUS-0015        11000.0  0.9989 /  -3.  0.9074 /-122.  0.9714 / 122.

    BUS-0016        11000.0  0.9990 /  -3.  0.9074 /-122.  0.9713 / 122.

    BUS-0017          415.0  1.5073 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0018          415.0  1.5073 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0019          415.0  1.5073 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0020          415.0  1.5073 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0022          415.0  1.5075 / -31.  0.0280 /-159.  0.0272 /  21.

    BUS-0028          415.0  1.0100 / -30.  0.9641 /-153.  0.9366 /  91.

    BUS-0029          415.0  1.0100 / -30.  0.9641 /-153.  0.9366 /  91.

    BUS-0030          415.0  1.0100 / -30.  0.9641 /-153.  0.9366 /  91.

    BUS-0031          415.0  1.0100 / -30.  0.9641 /-153.  0.9366 /  91.
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  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.9641 /-153.  0.9366 /  91.

    BUS-0036          415.0  1.0100 / -30.  0.9654 /-153.  0.9375 /  91.

    BUS-0038          415.0  1.0100 / -30.  0.9654 /-153.  0.9374 /  91.

    BUS-0040          415.0  1.0100 / -30.  0.9654 /-153.  0.9374 /  91.

    ASB3_BUS-1        415.0  1.5073 / -31.  0.0126 /-156.  0.0121 /  25.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.9640 /-153.  0.9366 /  91.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.5073 / -31.  0.0140 /-156.  0.0134 /  25.

    BUS-0052          415.0  1.0100 / -30.  0.9642 /-153.  0.9367 /  91.

    BUS-0053          415.0  1.0100 / -30.  0.9642 /-153.  0.9367 /  91.

    BUS-0054          415.0  1.0100 / -30.  0.9642 /-153.  0.9367 /  91.

    BUS-0063          415.0  1.5075 / -31.  0.0280 /-159.  0.0272 /  21.

    BUS-0065          415.0  1.0100 / -30.  0.9654 /-153.  0.9374 /  91.

    BUS-0066          415.0  1.0100 / -30.  0.9654 /-153.  0.9374 /  91.

    BUS-0068          415.0  1.0100 / -30.  0.9654 /-153.  0.9375 /  91.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ESB1 Replaceme ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ESB1 Replaceme CBL-0015         415.      0.0/   0.  22898.6/ 170.  21941.9/  -9.

 ESB1 Replaceme BUS-0017       BE1-P1           415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0018       PLC DB-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0019       ESB 2-P1         415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0020       BV-P1            415.      0.0/   0.      0.0/   0.      0.0/   0.

 ***********************************************************************************************
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 ***************** F A U L T    A N A L Y S I S    S U M M A R Y ***************

 -------------------------------------------------------------------------------

 -------------------------------------------------------------------------------

  BUS NAME             VOLTAGE            AVAILABLE FAULT CURRENT

                         L-L           3 PHASE      X/R LINE/GRND    X/R

  ASB2 Ess                415.          2319.2     13.7   2319.25     13.7

  ASB3_BUS-1              415.         20539.6      1.8   1999.64      0.1

  ASB3_BUS-2              415.         23271.1      1.9   2008.82      0.1

  BUS 2                 11000.          8418.5     12.6   1711.48      5.5

  BUS-0001                415.         26189.2      2.7   2043.09      0.1

  

  BUS-0002                415.         30576.7      3.1   2052.07      0.1

  BUS-0003                415.         30672.6      3.1   2052.51      0.1

  ESB1 Replaceme          415.         25887.7      2.7   2041.13      0.1

 *********************** FAULT ANALYSIS REPORT COMPLETED ***********************
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 ************* P R E - F A U L T   V O L T A G E   P R O F I L E **************

 BUS#  NAME       BASE VOLTS    PU VOLTS     ANGLE (D)

   ASB2 Ess          415.00     1.0100           0.

   ASB3_BUS-1        415.00     1.0100         -30.

   ASB3_BUS-2        415.00     1.0100         -30.

   BUS 2           11000.00     1.0100           0.

   BUS-0001          415.00     1.0100         -30.

   BUS-0002          415.00     1.0100         -30.

   BUS-0003          415.00     1.0100         -30.

   ESB1 Replaceme    415.00     1.0100         -30.
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: 3PH

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: SLG

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: LL 

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: LLG

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================
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 ***************** F A U L T    A N A L Y S I S    S U M M A R Y ***************

 -------------------------------------------------------------------------------

 -------------------------------------------------------------------------------

  BUS NAME             VOLTAGE            AVAILABLE FAULT CURRENT

                         L-L           3 PHASE      X/R LINE/GRND    X/R

 *********************** FAULT ANALYSIS REPORT COMPLETED ***********************
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 ------------------------------------------------------------------------------

 ALL INFORMATION PRESENTED IS FOR REVIEW, APPROVAL

 INTERPRETATION AND APPLICATION BY A REGISTERED ENGINEER ONLY

 SKM DISCLAIMS ANY RESPONSIBILITY AND LIABILITY RESULTING

 FROM THE USE AND INTERPRETATION OF THIS SOFTWARE.

 ------------------------------------------------------------------------------

 SKM POWER*TOOLS FOR WINDOWS

 SHORT CIRCUIT ANALYSIS REPORT

 COPYRIGHT SKM SYSTEMS ANALYSIS, INC. 1995-2014

 ------------------------------------------------------------------------------
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     ALL PU VALUES ARE EXPRESSED ON A 100 MVA BASE

                    SWING GENERATORS

     BUS NAME       SOURCE NAME       VOLTAGE  ANGLE

     ================================================

     BUS-0013       UTIL-0001         1.01     0.00

     BUS-0069       SGEN-0001         1.00     0.00
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 ************* P R E - F A U L T   V O L T A G E   P R O F I L E **************

 BUS#  NAME       BASE VOLTS    PU VOLTS     ANGLE (D)

   ASB2 Ess          415.00     1.0100           0.

   ASB3_BUS-1        415.00     1.0100         -30.

   ASB3_BUS-2        415.00     1.0100         -30.

   BUS 2           11000.00     1.0100           0.

   BUS-0001          415.00     1.0100         -30.

   BUS-0002          415.00     1.0100         -30.

   BUS-0003          415.00     1.0100         -30.

   ESB1 Replaceme    415.00     1.0100           0.
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: 3PH

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================

  ASB2 Ess       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2319.2 /  -86. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    4.400 +j  60.425 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    13.733

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     3491.0      2665.4      2463.7      2343.0      2320.8

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2319.2 / -85.8     2319.2 / 154.2      2319.2 /  34.2

  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0002          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0003          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ESB1 Replaceme    415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0005          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0008          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0009          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS 2           11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0013        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0014        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0015        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0016        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0017          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0018          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0019          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0020          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0022          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0028          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0029          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0030          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.
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  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0031          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0033          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0036          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0038          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0040          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-1        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-2        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB2 Ess          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0050          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0052          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0053          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0054          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0063          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0065          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0066          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0068          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0069          415.0  0.0097 / -39.  0.0097 /-159.  0.0097 /  81.

    ASB2 Ess       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 ASB2 Ess       ESB1 Replaceme ESB1 Feeder      415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0069       ASB2 Ess       CBL-0045         415.   2319.2/ -86.   2319.2/ 154.   2319.2/  34.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-1     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  20539.6 /  -91. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    3.269 +j   6.010 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     1.839

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    21202.6     20539.7     20539.6     20539.6     20539.6

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 20539.6 / -91.5    20539.6 / 148.5     20539.6 /  28.5

  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.2544 / -57.  0.2544 /-177.  0.2544 /  63.

    BUS-0002          415.0  0.9505 / -32.  0.9505 /-152.  0.9505 /  88.

    BUS-0003          415.0  0.9505 / -32.  0.9505 /-152.  0.9505 /  88.

    ESB1 Replaceme    415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0005          415.0  0.2799 / -56.  0.2799 /-176.  0.2799 /  64.

    BUS-0008          415.0  0.9498 / -32.  0.9498 /-152.  0.9498 /  88.

    BUS-0009          415.0  0.9332 / -32.  0.9332 /-152.  0.9332 /  88.

    BUS 2           11000.0  0.9332 /  -2.  0.9332 /-122.  0.9332 / 118.

    BUS-0013        11000.0  0.9352 /  -2.  0.9352 /-122.  0.9352 / 118.

    BUS-0014        11000.0  0.9323 /  -2.  0.9323 /-122.  0.9323 / 118.

    BUS-0015        11000.0  0.9332 /  -2.  0.9332 /-122.  0.9332 / 118.

    BUS-0016        11000.0  0.9332 /  -2.  0.9332 /-122.  0.9332 / 118.

    BUS-0017          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0018          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0019          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0020          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0022          415.0  0.2683 / -57.  0.2683 /-177.  0.2683 /  63.

    BUS-0028          415.0  0.9505 / -32.  0.9505 /-152.  0.9505 /  88.

    BUS-0029          415.0  0.9505 / -32.  0.9505 /-152.  0.9505 /  88.

    BUS-0030          415.0  0.9505 / -32.  0.9505 /-152.  0.9505 /  88.

    BUS-0031          415.0  0.9505 / -32.  0.9505 /-152.  0.9505 /  88.
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  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.9505 / -32.  0.9505 /-152.  0.9505 /  88.

    BUS-0036          415.0  0.9517 / -32.  0.9517 /-152.  0.9517 /  88.

    BUS-0038          415.0  0.9517 / -32.  0.9517 /-152.  0.9517 /  88.

    BUS-0040          415.0  0.9517 / -32.  0.9517 /-152.  0.9517 /  88.

    ASB3_BUS-1        415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-2        415.0  0.9505 / -32.  0.9505 /-152.  0.9505 /  88.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.2556 / -57.  0.2556 /-177.  0.2556 /  63.

    BUS-0052          415.0  0.9506 / -32.  0.9506 /-152.  0.9506 /  88.

    BUS-0053          415.0  0.9506 / -32.  0.9506 /-152.  0.9506 /  88.

    BUS-0054          415.0  0.9506 / -32.  0.9506 /-152.  0.9506 /  88.

    BUS-0063          415.0  0.2683 / -57.  0.2683 /-177.  0.2683 /  63.

    BUS-0065          415.0  0.9517 / -32.  0.9517 /-152.  0.9517 /  88.

    BUS-0066          415.0  0.9517 / -32.  0.9517 /-152.  0.9517 /  88.

    BUS-0068          415.0  0.9517 / -32.  0.9517 /-152.  0.9517 /  88.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-1     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.  20539.6/ -91.  20539.6/ 149.  20539.6/  29.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-2     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  23271.1 /  -92. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    2.841 +j   5.328 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     1.875

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    24073.1     23271.1     23271.1     23271.1     23271.1

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 23271.1 / -91.9    23271.1 / 148.1     23271.1 /  28.1

  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.9423 / -32.  0.9423 /-152.  0.9423 /  88.

    BUS-0002          415.0  0.2884 / -58.  0.2884 /-178.  0.2884 /  62.

    BUS-0003          415.0  0.2882 / -58.  0.2882 /-178.  0.2882 /  62.

    ESB1 Replaceme    415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0005          415.0  0.9421 / -32.  0.9421 /-152.  0.9421 /  88.

    BUS-0008          415.0  0.3127 / -56.  0.3127 /-176.  0.3127 /  64.

    BUS-0009          415.0  0.9358 / -32.  0.9358 /-152.  0.9358 /  88.

    BUS 2           11000.0  0.9358 /  -2.  0.9358 /-122.  0.9358 / 118.

    BUS-0013        11000.0  0.9378 /  -2.  0.9378 /-122.  0.9378 / 118.

    BUS-0014        11000.0  0.9358 /  -2.  0.9358 /-122.  0.9358 / 118.

    BUS-0015        11000.0  0.9358 /  -2.  0.9358 /-122.  0.9358 / 118.

    BUS-0016        11000.0  0.9349 /  -2.  0.9349 /-122.  0.9349 / 118.

    BUS-0017          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0018          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0019          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0020          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0022          415.0  0.9437 / -32.  0.9437 /-152.  0.9437 /  88.

    BUS-0028          415.0  0.2884 / -58.  0.2884 /-178.  0.2884 /  62.

    BUS-0029          415.0  0.2884 / -58.  0.2884 /-178.  0.2884 /  62.

    BUS-0030          415.0  0.2884 / -58.  0.2884 /-178.  0.2884 /  62.

    BUS-0031          415.0  0.2884 / -58.  0.2884 /-178.  0.2884 /  62.
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  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.2884 / -58.  0.2884 /-178.  0.2884 /  62.

    BUS-0036          415.0  0.3019 / -58.  0.3019 /-178.  0.3019 /  62.

    BUS-0038          415.0  0.3017 / -58.  0.3017 /-178.  0.3017 /  62.

    BUS-0040          415.0  0.3017 / -58.  0.3017 /-178.  0.3017 /  62.

    ASB3_BUS-1        415.0  0.9423 / -32.  0.9423 /-152.  0.9423 /  88.

    ASB3_BUS-2        415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.9425 / -32.  0.9425 /-152.  0.9425 /  88.

    BUS-0052          415.0  0.2896 / -58.  0.2896 /-178.  0.2896 /  62.

    BUS-0053          415.0  0.2894 / -58.  0.2894 /-178.  0.2894 /  62.

    BUS-0054          415.0  0.2894 / -58.  0.2894 /-178.  0.2894 /  62.

    BUS-0063          415.0  0.9437 / -32.  0.9437 /-152.  0.9437 /  88.

    BUS-0065          415.0  0.3017 / -58.  0.3017 /-178.  0.3017 /  62.

    BUS-0066          415.0  0.3017 / -58.  0.3017 /-178.  0.3017 /  62.

    BUS-0068          415.0  0.3019 / -58.  0.3019 /-178.  0.3019 /  62.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-2     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.  23271.1/ -92.  23271.1/ 148.  23271.1/  28.

 -----------------------------------------------------------------------------------------------
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  BUS 2          VOLTAGE BASE LL:               11000.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   8418.5 /  -85. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    0.050 +j   0.628 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    12.616

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    12530.4      9497.6      8832.4      8476.1      8421.4

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  8418.5 / -85.5     8418.5 / 154.5      8418.5 /  34.5

  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.0809 / -46.  0.0809 /-166.  0.0809 /  74.

    BUS-0002          415.0  0.2103 / -44.  0.2103 /-164.  0.2103 /  76.

    BUS-0003          415.0  0.2101 / -44.  0.2101 /-164.  0.2101 /  76.

    ESB1 Replaceme    415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0005          415.0  0.0781 / -45.  0.0781 /-165.  0.0781 /  75.

    BUS-0008          415.0  0.2028 / -43.  0.2028 /-163.  0.2028 /  77.

    BUS-0009          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS 2           11000.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0013        11000.0  0.0253 / -46.  0.0253 /-166.  0.0253 /  74.

    BUS-0014        11000.0  0.0002 / -73.  0.0002 / 167.  0.0002 /  47.

    BUS-0015        11000.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0016        11000.0  0.0004 / -71.  0.0004 / 169.  0.0004 /  49.

    BUS-0017          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0018          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0019          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0020          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0022          415.0  0.0960 / -50.  0.0960 /-170.  0.0960 /  70.

    BUS-0028          415.0  0.2103 / -44.  0.2103 /-164.  0.2103 /  76.

    BUS-0029          415.0  0.2103 / -44.  0.2103 /-164.  0.2103 /  76.

    BUS-0030          415.0  0.2103 / -44.  0.2103 /-164.  0.2103 /  76.

    BUS-0031          415.0  0.2103 / -44.  0.2103 /-164.  0.2103 /  76.
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  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.2103 / -44.  0.2103 /-164.  0.2103 /  76.

    BUS-0036          415.0  0.2233 / -45.  0.2233 /-165.  0.2233 /  75.

    BUS-0038          415.0  0.2231 / -45.  0.2231 /-165.  0.2231 /  75.

    BUS-0040          415.0  0.2231 / -45.  0.2231 /-165.  0.2231 /  75.

    ASB3_BUS-1        415.0  0.0809 / -46.  0.0809 /-166.  0.0809 /  74.

    ASB3_BUS-2        415.0  0.2101 / -44.  0.2101 /-164.  0.2101 /  76.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.0822 / -46.  0.0822 /-166.  0.0822 /  74.

    BUS-0052          415.0  0.2115 / -44.  0.2115 /-164.  0.2115 /  76.

    BUS-0053          415.0  0.2113 / -44.  0.2113 /-164.  0.2113 /  76.

    BUS-0054          415.0  0.2113 / -44.  0.2113 /-164.  0.2113 /  76.

    BUS-0063          415.0  0.0960 / -50.  0.0960 /-170.  0.0960 /  70.

    BUS-0065          415.0  0.2231 / -45.  0.2231 /-165.  0.2231 /  75.

    BUS-0066          415.0  0.2231 / -45.  0.2231 /-165.  0.2231 /  75.

    BUS-0068          415.0  0.2233 / -45.  0.2233 /-165.  0.2233 /  75.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS 2          ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0013       BUS 2          FDR8           11000.   8129.4/ -86.   8129.4/ 154.   8129.4/  34.

 BUS 2          BUS-0014       HV-CBL-FDR2    11000.     80.7/  98.     80.7/ -22.     80.7/-142.

 BUS 2          BUS-0015       CABLE2         11000.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS 2          BUS-0016       CABLE15        11000.    209.5/ 100.    209.5/ -20.    209.5/-140.

 -----------------------------------------------------------------------------------------------
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  BUS-0001       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  26189.2 / -100. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    1.846 +j   5.038 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.729

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    28689.1     26191.8     26189.2     26189.2     26189.2

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 26189.2 / -99.9    26189.2 / 140.1     26189.2 /  20.1

  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0002          415.0  0.9286 / -32.  0.9286 /-152.  0.9286 /  88.

    BUS-0003          415.0  0.9285 / -32.  0.9285 /-152.  0.9285 /  88.

    ESB1 Replaceme    415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0005          415.0  0.0335 / -52.  0.0335 /-172.  0.0335 /  68.

    BUS-0008          415.0  0.9277 / -32.  0.9277 /-152.  0.9277 /  88.

    BUS-0009          415.0  0.9059 / -32.  0.9059 /-152.  0.9059 /  88.

    BUS 2           11000.0  0.9059 /  -2.  0.9059 /-122.  0.9059 / 118.

    BUS-0013        11000.0  0.9083 /  -2.  0.9083 /-122.  0.9083 / 118.

    BUS-0014        11000.0  0.9050 /  -2.  0.9050 /-122.  0.9050 / 118.

    BUS-0015        11000.0  0.9059 /  -2.  0.9059 /-122.  0.9059 / 118.

    BUS-0016        11000.0  0.9059 /  -2.  0.9059 /-122.  0.9059 / 118.

    BUS-0017          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0018          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0019          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0020          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0022          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    BUS-0028          415.0  0.9286 / -32.  0.9286 /-152.  0.9286 /  88.

    BUS-0029          415.0  0.9286 / -32.  0.9286 /-152.  0.9286 /  88.

    BUS-0030          415.0  0.9286 / -32.  0.9286 /-152.  0.9286 /  88.

    BUS-0031          415.0  0.9286 / -32.  0.9286 /-152.  0.9286 /  88.
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  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.9286 / -32.  0.9286 /-152.  0.9286 /  88.

    BUS-0036          415.0  0.9300 / -32.  0.9300 /-152.  0.9300 /  88.

    BUS-0038          415.0  0.9300 / -32.  0.9300 /-152.  0.9300 /  88.

    BUS-0040          415.0  0.9300 / -32.  0.9300 /-152.  0.9300 /  88.

    ASB3_BUS-1        415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-2        415.0  0.9285 / -32.  0.9285 /-152.  0.9285 /  88.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.0016 / -73.  0.0016 / 167.  0.0016 /  47.

    BUS-0052          415.0  0.9287 / -32.  0.9287 /-152.  0.9287 /  88.

    BUS-0053          415.0  0.9287 / -32.  0.9287 /-152.  0.9287 /  88.

    BUS-0054          415.0  0.9287 / -32.  0.9287 /-152.  0.9287 /  88.

    BUS-0063          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    BUS-0065          415.0  0.9300 / -32.  0.9300 /-152.  0.9300 /  88.

    BUS-0066          415.0  0.9300 / -32.  0.9300 /-152.  0.9300 /  88.

    BUS-0068          415.0  0.9300 / -32.  0.9300 /-152.  0.9300 /  88.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0001       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0005       BUS-0001       FDR2-MBSB        415.  23945.3/ -99.  23945.3/ 141.  23945.3/  21.

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0001       BUS-0050       B4-P1            415.   2316.3/  66.   2316.3/ -54.   2316.3/-174.

 -----------------------------------------------------------------------------------------------
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  BUS-0002       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  30576.7 / -102. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    1.429 +j   4.368 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     3.056

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    34267.5     30584.9     30576.8     30576.7     30576.7

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 30576.7 /-101.9    30576.6 / 138.1     30576.7 /  18.1

  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.9137 / -32.  0.9137 /-152.  0.9137 /  88.

    BUS-0002          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0003          415.0  0.0037 / -54.  0.0037 /-174.  0.0037 /  66.

    ESB1 Replaceme    415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0005          415.0  0.9134 / -32.  0.9134 /-152.  0.9134 /  88.

    BUS-0008          415.0  0.0370 / -52.  0.0370 /-172.  0.0370 /  68.

    BUS-0009          415.0  0.9049 / -32.  0.9049 /-152.  0.9049 /  88.

    BUS 2           11000.0  0.9049 /  -2.  0.9049 /-122.  0.9049 / 118.

    BUS-0013        11000.0  0.9074 /  -2.  0.9074 /-122.  0.9074 / 118.

    BUS-0014        11000.0  0.9049 /  -2.  0.9049 /-122.  0.9049 / 118.

    BUS-0015        11000.0  0.9049 /  -2.  0.9049 /-122.  0.9049 / 118.

    BUS-0016        11000.0  0.9040 /  -2.  0.9040 /-122.  0.9040 / 118.

    BUS-0017          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0018          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0019          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0020          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0022          415.0  0.9154 / -32.  0.9154 /-152.  0.9154 /  88.

    BUS-0028          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0029          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0030          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0031          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.
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  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0036          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    BUS-0038          415.0  0.0214 / -69.  0.0214 / 171.  0.0214 /  51.

    BUS-0040          415.0  0.0214 / -69.  0.0214 / 171.  0.0214 /  51.

    ASB3_BUS-1        415.0  0.9137 / -32.  0.9137 /-152.  0.9137 /  88.

    ASB3_BUS-2        415.0  0.0037 / -54.  0.0037 /-174.  0.0037 /  66.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.9139 / -32.  0.9139 /-152.  0.9139 /  88.

    BUS-0052          415.0  0.0016 / -73.  0.0016 / 167.  0.0016 /  47.

    BUS-0053          415.0  0.0053 / -60.  0.0053 /-180.  0.0053 /  60.

    BUS-0054          415.0  0.0053 / -60.  0.0053 /-180.  0.0053 /  60.

    BUS-0063          415.0  0.9154 / -32.  0.9154 /-152.  0.9154 /  88.

    BUS-0065          415.0  0.0214 / -69.  0.0214 / 171.  0.0214 /  51.

    BUS-0066          415.0  0.0214 / -69.  0.0214 / 171.  0.0214 /  51.

    BUS-0068          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0002       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       BUS-0002       BUSTIE 2-3       415.  28312.5/-101.  28312.5/ 139.  28312.5/  19.

 BUS-0002       BUS-0028       ESB1-P1          415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0029       BLOWER1-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0030       GRIT CH-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0031       GRIT DRG-P1      415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0033       SETTLE TNK-P1    415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0052       B2-P1            415.   2316.3/  66.   2316.3/ -54.   2316.3/-174.

 -----------------------------------------------------------------------------------------------
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  BUS-0003       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  30672.6 / -102. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    1.419 +j   4.356 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     3.070

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    34407.5     30681.1     30672.8     30672.6     30672.6

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 30672.6 /-102.0    30672.6 / 138.0     30672.6 /  18.0

  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.9133 / -32.  0.9133 /-152.  0.9133 /  88.

    BUS-0002          415.0  0.0003 / -67.  0.0003 / 173.  0.0003 /  53.

    BUS-0003          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ESB1 Replaceme    415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0005          415.0  0.9130 / -32.  0.9130 /-152.  0.9130 /  88.

    BUS-0008          415.0  0.0334 / -52.  0.0334 /-172.  0.0334 /  68.

    BUS-0009          415.0  0.9045 / -32.  0.9045 /-152.  0.9045 /  88.

    BUS 2           11000.0  0.9045 /  -2.  0.9045 /-122.  0.9045 / 118.

    BUS-0013        11000.0  0.9070 /  -2.  0.9070 /-122.  0.9070 / 118.

    BUS-0014        11000.0  0.9045 /  -2.  0.9045 /-122.  0.9045 / 118.

    BUS-0015        11000.0  0.9045 /  -2.  0.9045 /-122.  0.9045 / 118.

    BUS-0016        11000.0  0.9036 /  -2.  0.9036 /-122.  0.9036 / 118.

    BUS-0017          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0018          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0019          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0020          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0022          415.0  0.9150 / -32.  0.9150 /-152.  0.9150 /  88.

    BUS-0028          415.0  0.0003 / -67.  0.0003 / 173.  0.0003 /  53.

    BUS-0029          415.0  0.0003 / -67.  0.0003 / 173.  0.0003 /  53.

    BUS-0030          415.0  0.0003 / -67.  0.0003 / 173.  0.0003 /  53.

    BUS-0031          415.0  0.0003 / -67.  0.0003 / 173.  0.0003 /  53.
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  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.0003 / -67.  0.0003 / 173.  0.0003 /  53.

    BUS-0036          415.0  0.0182 / -72.  0.0182 / 168.  0.0182 /  48.

    BUS-0038          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    BUS-0040          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    ASB3_BUS-1        415.0  0.9133 / -32.  0.9133 /-152.  0.9133 /  88.

    ASB3_BUS-2        415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.9135 / -32.  0.9135 /-152.  0.9135 /  88.

    BUS-0052          415.0  0.0019 / -72.  0.0019 / 168.  0.0019 /  48.

    BUS-0053          415.0  0.0016 / -73.  0.0016 / 167.  0.0016 /  47.

    BUS-0054          415.0  0.0016 / -73.  0.0016 / 167.  0.0016 /  47.

    BUS-0063          415.0  0.9150 / -32.  0.9150 /-152.  0.9150 /  88.

    BUS-0065          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    BUS-0066          415.0  0.0179 / -73.  0.0179 / 167.  0.0179 /  47.

    BUS-0068          415.0  0.0182 / -72.  0.0182 / 168.  0.0182 /  48.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0003       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       BUS-0002       BUSTIE 2-3       415.   2315.7/  66.   2315.7/ -54.   2315.7/-174.

 BUS-0008       BUS-0003       CABLE14          415.  23908.1/ -99.  23908.1/ 141.  23908.1/  21.

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0003       BUS-0053       B3-P1            415.   2316.3/  66.   2316.3/ -54.   2316.3/-174.

 BUS-0003       BUS-0054       B1-P1            415.   2316.3/  66.   2316.3/ -54.   2316.3/-174.

 -----------------------------------------------------------------------------------------------
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  ESB1 Replaceme VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2228.9 /  -83. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    7.561 +j  62.585 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     8.277

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     3101.5      2333.5      2252.3      2230.1      2228.9

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2228.9 / -83.1     2228.9 / 156.9      2228.9 /  36.9

  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0002          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0003          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ESB1 Replaceme    415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0005          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0008          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0009          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS 2           11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0013        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0014        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0015        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0016        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0017          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0018          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0019          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0020          415.0  0.0000 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0022          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0028          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0029          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0030          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0031          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 797 of 986



 05 Dec 2014     15:59:55                                             PAGE   19

                                                                                 

                                                                                 

                                                                                 

  

  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0036          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0038          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0040          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-1        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-2        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB2 Ess          415.0  0.0613 / -49.  0.0613 /-169.  0.0613 /  71.

    BUS-0050          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0052          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0053          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0054          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0063          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0065          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0066          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0068          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0069          415.0  0.0705 / -47.  0.0705 /-167.  0.0705 /  73.

    ESB1 Replaceme ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 ESB1 Replaceme BUS-0017       BE1-P1           415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0018       PLC DB-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0019       ESB 2-P1         415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0020       BV-P1            415.      0.0/   0.      0.0/   0.      0.0/   0.

 ASB2 Ess       ESB1 Replaceme ESB1 Feeder      415.   2228.9/ -83.   2228.9/ 157.   2228.9/  37.

 ***********************************************************************************************
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: SLG

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================

  ASB2 Ess       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2319.2 /  -86. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:   13.200 +j 181.275 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    13.733

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   4.400 +j  60.425 (PU)

                                               Z2:   4.400 +j  60.425 (PU)

                                               Z0:   4.400 +j  60.425 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     3491.0      2665.4      2463.7      2343.0      2320.8

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.0100 / -120.0     1.0100 /  120.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2319.2 / -85.8        0.0 /   0.0         0.0 /   0.0

  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0002          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0003          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ESB1 Replaceme    415.0  0.0000 /   0.  1.0100 /-120.  1.0100 / 120.

    BUS-0005          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0008          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0009          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS 2           11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0013        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0014        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0015        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0016        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0017          415.0  0.0000 /   0.  1.0100 /-120.  1.0100 / 120.

    BUS-0018          415.0  0.0000 /   0.  1.0100 /-120.  1.0100 / 120.

    BUS-0019          415.0  0.0000 /   0.  1.0100 /-120.  1.0100 / 120.

    BUS-0020          415.0  0.0000 /   0.  1.0100 /-120.  1.0100 / 120.

    BUS-0022          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0028          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0029          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0030          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.
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  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0031          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0033          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0036          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0038          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0040          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-1        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-2        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB2 Ess          415.0  0.0000 /   0.  1.0100 /-120.  1.0100 / 120.

    BUS-0050          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0052          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0053          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0054          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0063          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0065          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0066          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0068          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0069          415.0  0.0097 / -39.  1.0100 /-120.  1.0100 / 120.

    ASB2 Ess       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 ASB2 Ess       ESB1 Replaceme ESB1 Feeder      415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0069       ASB2 Ess       CBL-0045         415.   2319.2/ -86.      0.0/   0.      0.0/   0.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-1     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   1999.6 /  -35. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:  210.051 +j  17.818 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     0.085

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   3.269 +j   6.010 (PU)

                                               Z2:   3.269 +j   6.010 (PU)

                                               Z0: 203.514 +j   5.799 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     1999.6      1999.6      1999.6      1999.6      1999.6

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.6620 /  178.5     1.7463 /  116.8

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  1999.6 / -34.8        0.0 /   0.0         0.0 /   0.0

  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.0248 /  -1.  1.6620 / 178.  1.7463 / 117.

    BUS-0002          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0003          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    ESB1 Replaceme    415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0005          415.0  0.0273 /   1.  1.6620 / 178.  1.7463 / 117.

    BUS-0008          415.0  1.0096 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0009          415.0  1.0092 / -30.  1.0074 /-150.  1.0122 /  90.

    BUS 2           11000.0  1.0070 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0013        11000.0  1.0072 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0014        11000.0  1.0070 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0015        11000.0  1.0070 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0016        11000.0  1.0070 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0017          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0018          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0019          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0020          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0022          415.0  0.0257 /  -1.  1.6625 / 178.  1.7466 / 117.

    BUS-0028          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0029          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0030          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0031          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.
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  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0036          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0038          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0040          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    ASB3_BUS-1        415.0  0.0000 /   0.  1.6620 / 178.  1.7463 / 117.

    ASB3_BUS-2        415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.0248 /  -1.  1.6621 / 178.  1.7463 / 117.

    BUS-0052          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0053          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0054          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0063          415.0  0.0257 /  -1.  1.6625 / 178.  1.7466 / 117.

    BUS-0065          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0066          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0068          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-1     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.   1999.6/ -35.      0.0/   0.      0.0/   0.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-2     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2008.8 /  -34. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:  209.196 +j  16.454 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     0.079

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   2.841 +j   5.328 (PU)

                                               Z2:   2.841 +j   5.328 (PU)

                                               Z0: 203.514 +j   5.799 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     2008.8      2008.8      2008.8      2008.8      2008.8

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.6725 /  178.6     1.7476 /  117.1

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2008.8 / -34.5        0.0 /   0.0         0.0 /   0.0

  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0002          415.0  0.0249 /   0.  1.6725 / 179.  1.7476 / 117.

    BUS-0003          415.0  0.0249 /   0.  1.6725 / 179.  1.7476 / 117.

    ESB1 Replaceme    415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0005          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0008          415.0  0.0272 /   1.  1.6723 / 179.  1.7475 / 117.

    BUS-0009          415.0  1.0095 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS 2           11000.0  1.0076 /   0.  1.0100 /-120.  1.0117 / 120.

    BUS-0013        11000.0  1.0077 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0014        11000.0  1.0076 /   0.  1.0100 /-120.  1.0117 / 120.

    BUS-0015        11000.0  1.0076 /   0.  1.0100 /-120.  1.0117 / 120.

    BUS-0016        11000.0  1.0075 /   0.  1.0100 /-120.  1.0117 / 120.

    BUS-0017          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0018          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0019          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0020          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0022          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0028          415.0  0.0249 /   0.  1.6725 / 179.  1.7476 / 117.

    BUS-0029          415.0  0.0249 /   0.  1.6725 / 179.  1.7476 / 117.

    BUS-0030          415.0  0.0249 /   0.  1.6725 / 179.  1.7476 / 117.

    BUS-0031          415.0  0.0249 /   0.  1.6725 / 179.  1.7476 / 117.
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  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.0249 /   0.  1.6725 / 179.  1.7476 / 117.

    BUS-0036          415.0  0.0257 /   0.  1.6729 / 179.  1.7478 / 117.

    BUS-0038          415.0  0.0257 /   0.  1.6729 / 179.  1.7478 / 117.

    BUS-0040          415.0  0.0257 /   0.  1.6729 / 179.  1.7478 / 117.

    ASB3_BUS-1        415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    ASB3_BUS-2        415.0  0.0000 /   0.  1.6725 / 179.  1.7476 / 117.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0052          415.0  0.0250 /   0.  1.6725 / 179.  1.7477 / 117.

    BUS-0053          415.0  0.0249 /   0.  1.6725 / 179.  1.7477 / 117.

    BUS-0054          415.0  0.0249 /   0.  1.6725 / 179.  1.7477 / 117.

    BUS-0063          415.0  1.0097 / -30.  1.0080 /-150.  1.0118 /  90.

    BUS-0065          415.0  0.0257 /   0.  1.6729 / 179.  1.7478 / 117.

    BUS-0066          415.0  0.0257 /   0.  1.6729 / 179.  1.7478 / 117.

    BUS-0068          415.0  0.0257 /   0.  1.6729 / 179.  1.7478 / 117.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-2     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.   2008.8/ -34.      0.0/   0.      0.0/   0.

 -----------------------------------------------------------------------------------------------
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  BUS 2          VOLTAGE BASE LL:               11000.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   1711.5 /  -80. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    1.669 +j   9.141 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     5.477

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   0.050 +j   0.628 (PU)

                                               Z2:   0.050 +j   0.628 (PU)

                                               Z0:   1.569 +j   7.886 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     2188.5      1728.8      1713.2      1711.5      1711.5

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.5643 / -146.9     1.5874 /  145.7

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  1711.5 / -79.7        0.0 /   0.0         0.0 /   0.0

  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.9251 / -34.  0.9101 /-147.  1.0100 /  90.

    BUS-0002          415.0  0.9386 / -34.  0.9220 /-148.  1.0100 /  90.

    BUS-0003          415.0  0.9386 / -34.  0.9220 /-148.  1.0100 /  90.

    ESB1 Replaceme    415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0005          415.0  0.9248 / -34.  0.9100 /-147.  1.0100 /  90.

    BUS-0008          415.0  0.9377 / -34.  0.9215 /-148.  1.0100 /  90.

    BUS-0009          415.0  0.9165 / -34.  0.9032 /-147.  1.0100 /  90.

    BUS 2           11000.0  0.0000 /   0.  1.5643 /-147.  1.5874 / 146.

    BUS-0013        11000.0  0.0127 / -67.  1.5680 /-147.  1.5819 / 146.

    BUS-0014        11000.0  0.0000 / -67.  1.5643 /-147.  1.5874 / 146.

    BUS-0015        11000.0  0.0000 /   0.  1.5643 /-147.  1.5874 / 146.

    BUS-0016        11000.0  0.0001 / -65.  1.5643 /-147.  1.5874 / 146.

    BUS-0017          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0018          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0019          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0020          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0022          415.0  0.9271 / -34.  0.9109 /-147.  1.0100 /  90.

    BUS-0028          415.0  0.9386 / -34.  0.9220 /-148.  1.0100 /  90.

    BUS-0029          415.0  0.9386 / -34.  0.9220 /-148.  1.0100 /  90.

    BUS-0030          415.0  0.9386 / -34.  0.9220 /-148.  1.0100 /  90.

    BUS-0031          415.0  0.9386 / -34.  0.9220 /-148.  1.0100 /  90.

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 805 of 986



 05 Dec 2014     15:59:55                                             PAGE   27

                                                                                 

                                                                                 

                                                                                 

  

  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.9386 / -34.  0.9220 /-148.  1.0100 /  90.

    BUS-0036          415.0  0.9403 / -34.  0.9227 /-148.  1.0100 /  90.

    BUS-0038          415.0  0.9403 / -34.  0.9227 /-148.  1.0100 /  90.

    BUS-0040          415.0  0.9403 / -34.  0.9227 /-148.  1.0100 /  90.

    ASB3_BUS-1        415.0  0.9251 / -34.  0.9101 /-147.  1.0100 /  90.

    ASB3_BUS-2        415.0  0.9386 / -34.  0.9220 /-148.  1.0100 /  90.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.9253 / -34.  0.9102 /-147.  1.0100 /  90.

    BUS-0052          415.0  0.9388 / -34.  0.9220 /-148.  1.0100 /  90.

    BUS-0053          415.0  0.9388 / -34.  0.9220 /-148.  1.0100 /  90.

    BUS-0054          415.0  0.9388 / -34.  0.9220 /-148.  1.0100 /  90.

    BUS-0063          415.0  0.9271 / -34.  0.9109 /-147.  1.0100 /  90.

    BUS-0065          415.0  0.9403 / -34.  0.9227 /-148.  1.0100 /  90.

    BUS-0066          415.0  0.9403 / -34.  0.9227 /-148.  1.0100 /  90.

    BUS-0068          415.0  0.9403 / -34.  0.9227 /-148.  1.0100 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS 2          ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0013       BUS 2          FDR8           11000.   1672.3/ -80.     19.7/ -75.     19.7/ -75.

 BUS 2          BUS-0014       HV-CBL-FDR2    11000.     10.9/ 104.      5.5/ -76.      5.5/ -76.

 BUS 2          BUS-0015       CABLE2         11000.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS 2          BUS-0016       CABLE15        11000.     28.4/ 106.     14.2/ -74.     14.2/ -74.

 -----------------------------------------------------------------------------------------------
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  BUS-0001       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2043.1 /  -34. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:  205.783 +j  14.902 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     0.072

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.846 +j   5.038 (PU)

                                               Z2:   1.846 +j   5.038 (PU)

                                               Z0: 202.091 +j   4.827 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     2043.1      2043.1      2043.1      2043.1      2043.1

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.6860 /  178.4     1.7590 /  117.4

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2043.1 / -34.1        0.0 /   0.0         0.0 /   0.0

  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.0000 /   0.  1.6860 / 178.  1.7590 / 117.

    BUS-0002          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0003          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    ESB1 Replaceme    415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0005          415.0  0.0027 /  13.  1.6860 / 178.  1.7589 / 117.

    BUS-0008          415.0  1.0097 / -30.  1.0079 /-150.  1.0119 /  90.

    BUS-0009          415.0  1.0093 / -30.  1.0074 /-150.  1.0123 /  90.

    BUS 2           11000.0  1.0070 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0013        11000.0  1.0071 /   0.  1.0100 /-120.  1.0120 / 120.

    BUS-0014        11000.0  1.0069 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0015        11000.0  1.0070 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0016        11000.0  1.0070 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0017          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0018          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0019          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0020          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0022          415.0  0.0009 /  -7.  1.6865 / 178.  1.7593 / 117.

    BUS-0028          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0029          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0030          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0031          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.
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  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0036          415.0  1.0098 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0038          415.0  1.0098 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0040          415.0  1.0098 / -30.  1.0080 /-150.  1.0119 /  90.

    ASB3_BUS-1        415.0  0.0000 /   0.  1.6860 / 178.  1.7590 / 117.

    ASB3_BUS-2        415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.0001 /  -7.  1.6861 / 178.  1.7590 / 117.

    BUS-0052          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0053          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0054          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0063          415.0  0.0009 /  -7.  1.6865 / 178.  1.7593 / 117.

    BUS-0065          415.0  1.0098 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0066          415.0  1.0098 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0068          415.0  1.0098 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0001       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0005       BUS-0001       FDR2-MBSB        415.   1926.3/ -33.     60.2/ -48.     60.2/ -48.

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0001       BUS-0050       B4-P1            415.    120.5/ 132.     60.2/ -48.     60.2/ -48.

 -----------------------------------------------------------------------------------------------
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  BUS-0002       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2052.1 /  -34. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:  204.969 +j  13.596 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     0.066

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.429 +j   4.368 (PU)

                                               Z2:   1.429 +j   4.368 (PU)

                                               Z0: 202.111 +j   4.861 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     2052.1      2052.1      2052.1      2052.1      2052.1

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.6965 /  178.6     1.7602 /  117.8

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2052.1 / -33.8        0.0 /   0.0         0.0 /   0.0

  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0002          415.0  0.0000 /   0.  1.6965 / 179.  1.7602 / 118.

    BUS-0003          415.0  0.0004 /  20.  1.6964 / 179.  1.7602 / 118.

    ESB1 Replaceme    415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0005          415.0  1.0097 / -30.  1.0079 /-150.  1.0119 /  90.

    BUS-0008          415.0  0.0028 /  16.  1.6962 / 179.  1.7601 / 118.

    BUS-0009          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS 2           11000.0  1.0076 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0013        11000.0  1.0077 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0014        11000.0  1.0076 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0015        11000.0  1.0076 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0016        11000.0  1.0075 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0017          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0018          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0019          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0020          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0022          415.0  1.0098 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0028          415.0  0.0000 /   0.  1.6965 / 179.  1.7602 / 118.

    BUS-0029          415.0  0.0000 /   0.  1.6965 / 179.  1.7602 / 118.

    BUS-0030          415.0  0.0000 /   0.  1.6965 / 179.  1.7602 / 118.

    BUS-0031          415.0  0.0000 /   0.  1.6965 / 179.  1.7602 / 118.
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  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.0000 /   0.  1.6965 / 179.  1.7602 / 118.

    BUS-0036          415.0  0.0008 /  -5.  1.6969 / 179.  1.7604 / 118.

    BUS-0038          415.0  0.0011 /   3.  1.6968 / 179.  1.7604 / 118.

    BUS-0040          415.0  0.0011 /   3.  1.6968 / 179.  1.7604 / 118.

    ASB3_BUS-1        415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    ASB3_BUS-2        415.0  0.0004 /  20.  1.6964 / 179.  1.7602 / 118.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0052          415.0  0.0001 /  -5.  1.6966 / 179.  1.7602 / 118.

    BUS-0053          415.0  0.0004 /  16.  1.6965 / 179.  1.7602 / 118.

    BUS-0054          415.0  0.0004 /  16.  1.6965 / 179.  1.7602 / 118.

    BUS-0063          415.0  1.0098 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0065          415.0  0.0011 /   3.  1.6968 / 179.  1.7604 / 118.

    BUS-0066          415.0  0.0011 /   3.  1.6968 / 179.  1.7604 / 118.

    BUS-0068          415.0  0.0008 /  -5.  1.6969 / 179.  1.7604 / 118.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0002       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       BUS-0002       BUSTIE 2-3       415.   1950.7/ -33.     51.8/ -46.     51.8/ -46.

 BUS-0002       BUS-0028       ESB1-P1          415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0029       BLOWER1-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0030       GRIT CH-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0031       GRIT DRG-P1      415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0033       SETTLE TNK-P1    415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0052       B2-P1            415.    103.6/ 134.     51.8/ -46.     51.8/ -46.

 -----------------------------------------------------------------------------------------------
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  BUS-0003       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2052.5 /  -34. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:  204.929 +j  13.538 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     0.066

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.419 +j   4.356 (PU)

                                               Z2:   1.419 +j   4.356 (PU)

                                               Z0: 202.091 +j   4.827 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     2052.5      2052.5      2052.5      2052.5      2052.5

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.6968 /  178.6     1.7603 /  117.8

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2052.5 / -33.8        0.0 /   0.0         0.0 /   0.0

  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0002          415.0  0.0000 /   1.  1.6968 / 179.  1.7603 / 118.

    BUS-0003          415.0  0.0000 /   0.  1.6968 / 179.  1.7603 / 118.

    ESB1 Replaceme    415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0005          415.0  1.0097 / -30.  1.0079 /-150.  1.0119 /  90.

    BUS-0008          415.0  0.0024 /  15.  1.6965 / 179.  1.7602 / 118.

    BUS-0009          415.0  1.0096 / -30.  1.0078 /-150.  1.0120 /  90.

    BUS 2           11000.0  1.0076 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0013        11000.0  1.0077 /   0.  1.0100 /-120.  1.0119 / 120.

    BUS-0014        11000.0  1.0076 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0015        11000.0  1.0076 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0016        11000.0  1.0075 /   0.  1.0100 /-120.  1.0118 / 120.

    BUS-0017          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0018          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0019          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0020          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0022          415.0  1.0098 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0028          415.0  0.0000 /   1.  1.6968 / 179.  1.7603 / 118.

    BUS-0029          415.0  0.0000 /   1.  1.6968 / 179.  1.7603 / 118.

    BUS-0030          415.0  0.0000 /   1.  1.6968 / 179.  1.7603 / 118.

    BUS-0031          415.0  0.0000 /   1.  1.6968 / 179.  1.7603 / 118.
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  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.0000 /   1.  1.6968 / 179.  1.7603 / 118.

    BUS-0036          415.0  0.0008 /  -4.  1.6972 / 179.  1.7605 / 118.

    BUS-0038          415.0  0.0008 /  -4.  1.6972 / 179.  1.7605 / 118.

    BUS-0040          415.0  0.0008 /  -4.  1.6972 / 179.  1.7605 / 118.

    ASB3_BUS-1        415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    ASB3_BUS-2        415.0  0.0000 /   0.  1.6968 / 179.  1.7603 / 118.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0097 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0052          415.0  0.0001 /  -4.  1.6968 / 179.  1.7603 / 118.

    BUS-0053          415.0  0.0001 /  -4.  1.6968 / 179.  1.7603 / 118.

    BUS-0054          415.0  0.0001 /  -4.  1.6968 / 179.  1.7603 / 118.

    BUS-0063          415.0  1.0098 / -30.  1.0080 /-150.  1.0119 /  90.

    BUS-0065          415.0  0.0008 /  -4.  1.6972 / 179.  1.7605 / 118.

    BUS-0066          415.0  0.0008 /  -4.  1.6972 / 179.  1.7605 / 118.

    BUS-0068          415.0  0.0008 /  -4.  1.6972 / 179.  1.7605 / 118.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0003       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       BUS-0002       BUSTIE 2-3       415.    103.3/ 135.     51.7/ -45.     51.7/ -45.

 BUS-0008       BUS-0003       CABLE14          415.   1750.0/ -32.    155.0/ -45.    155.0/ -45.

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0003       BUS-0053       B3-P1            415.    103.3/ 135.     51.7/ -45.     51.7/ -45.

 BUS-0003       BUS-0054       B1-P1            415.    103.3/ 135.     51.7/ -45.     51.7/ -45.

 -----------------------------------------------------------------------------------------------
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  ESB1 Replaceme VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2228.9 /  -83. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:   22.683 +j 187.755 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     8.277

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   7.561 +j  62.585 (PU)

                                               Z2:   7.561 +j  62.585 (PU)

                                               Z0:   7.561 +j  62.585 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     3101.5      2333.5      2252.3      2230.1      2228.9

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 0.0000 /    0.0     1.0100 / -120.0     1.0100 /  120.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                  2228.9 / -83.1        0.0 /   0.0         0.0 /   0.0

  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0002          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0003          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ESB1 Replaceme    415.0  0.0000 /   0.  1.0100 /-120.  1.0100 / 120.

    BUS-0005          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0008          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0009          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS 2           11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0013        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0014        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0015        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0016        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0017          415.0  0.0000 /   0.  1.0100 /-120.  1.0100 / 120.

    BUS-0018          415.0  0.0000 /   0.  1.0100 /-120.  1.0100 / 120.

    BUS-0019          415.0  0.0000 /   0.  1.0100 /-120.  1.0100 / 120.

    BUS-0020          415.0  0.0000 /   0.  1.0100 /-120.  1.0100 / 120.

    BUS-0022          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0028          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0029          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0030          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0031          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.
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  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0036          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0038          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0040          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-1        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-2        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB2 Ess          415.0  0.0613 / -49.  1.0100 /-120.  1.0100 / 120.

    BUS-0050          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0052          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0053          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0054          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0063          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0065          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0066          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0068          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0069          415.0  0.0705 / -47.  1.0100 /-120.  1.0100 / 120.

    ESB1 Replaceme ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 ESB1 Replaceme BUS-0017       BE1-P1           415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0018       PLC DB-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0019       ESB 2-P1         415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0020       BV-P1            415.      0.0/   0.      0.0/   0.      0.0/   0.

 ASB2 Ess       ESB1 Replaceme ESB1 Feeder      415.   2228.9/ -83.      0.0/   0.      0.0/   0.

 ***********************************************************************************************
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: LL 

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================

  ASB2 Ess       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2008.5 / -176. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    8.800 +j 120.850 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    13.733

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     3023.3      2308.3      2133.7      2029.1      2009.9

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /    0.0     0.5050 / -180.0     0.5050 / -180.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0     2008.5 /-175.8      2008.5 /   4.2

  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0002          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0003          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ESB1 Replaceme    415.0  1.0100 /   0.  0.5050 / 180.  0.5050 /-180.

    BUS-0005          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0008          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0009          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS 2           11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0013        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0014        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0015        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0016        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0017          415.0  1.0100 /   0.  0.5050 / 180.  0.5050 /-180.

    BUS-0018          415.0  1.0100 /   0.  0.5050 / 180.  0.5050 /-180.

    BUS-0019          415.0  1.0100 /   0.  0.5050 / 180.  0.5050 /-180.

    BUS-0020          415.0  1.0100 /   0.  0.5050 / 180.  0.5050 /-180.

    BUS-0022          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0028          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0029          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0030          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.
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  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0031          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0033          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0036          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0038          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0040          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-1        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-2        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB2 Ess          415.0  1.0100 /   0.  0.5050 / 180.  0.5050 /-180.

    BUS-0050          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0052          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0053          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0054          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0063          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0065          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0066          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0068          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0069          415.0  1.0100 /   0.  0.5104 /-179.  0.4997 / 179.

    ASB2 Ess       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 ASB2 Ess       ESB1 Replaceme ESB1 Feeder      415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0069       ASB2 Ess       CBL-0045         415.      0.0/   0.   2008.5/-176.   2008.5/   4.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-1     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  17787.8 /  179. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    6.537 +j  12.019 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     1.839

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    18362.0     17787.9     17787.8     17787.8     17787.8

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /  -30.0     0.5050 /  150.0     0.5050 /  150.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    17787.8 / 178.5     17787.8 /  -1.5

  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.6364 / 168.  0.4496 / 124.

    BUS-0002          415.0  1.0100 / -30.  0.9806 /-153.  0.9506 /  90.

    BUS-0003          415.0  1.0100 / -30.  0.9806 /-153.  0.9506 /  90.

    ESB1 Replaceme    415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0005          415.0  1.0100 / -30.  0.6485 / 170.  0.4551 / 121.

    BUS-0008          415.0  1.0100 / -30.  0.9801 /-153.  0.9502 /  90.

    BUS-0009          415.0  1.0100 / -30.  0.9697 /-154.  0.9359 /  90.

    BUS 2           11000.0  1.0074 /  -2.  0.9332 /-122.  0.9750 / 121.

    BUS-0013        11000.0  1.0082 /  -2.  0.9352 /-122.  0.9752 / 121.

    BUS-0014        11000.0  1.0068 /  -2.  0.9323 /-122.  0.9753 / 121.

    BUS-0015        11000.0  1.0074 /  -2.  0.9332 /-122.  0.9750 / 121.

    BUS-0016        11000.0  1.0074 /  -2.  0.9332 /-122.  0.9750 / 121.

    BUS-0017          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0018          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0019          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0020          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0022          415.0  1.0100 / -30.  0.6460 / 169.  0.4480 / 123.

    BUS-0028          415.0  1.0100 / -30.  0.9806 /-153.  0.9506 /  90.

    BUS-0029          415.0  1.0100 / -30.  0.9806 /-153.  0.9506 /  90.

    BUS-0030          415.0  1.0100 / -30.  0.9806 /-153.  0.9506 /  90.

    BUS-0031          415.0  1.0100 / -30.  0.9806 /-153.  0.9506 /  90.
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  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.9806 /-153.  0.9506 /  90.

    BUS-0036          415.0  1.0100 / -30.  0.9816 /-153.  0.9514 /  90.

    BUS-0038          415.0  1.0100 / -30.  0.9816 /-153.  0.9514 /  90.

    BUS-0040          415.0  1.0100 / -30.  0.9816 /-153.  0.9514 /  90.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.9806 /-153.  0.9506 /  90.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.6372 / 168.  0.4494 / 124.

    BUS-0052          415.0  1.0100 / -30.  0.9807 /-153.  0.9507 /  90.

    BUS-0053          415.0  1.0100 / -30.  0.9807 /-153.  0.9507 /  90.

    BUS-0054          415.0  1.0100 / -30.  0.9807 /-153.  0.9507 /  90.

    BUS-0063          415.0  1.0100 / -30.  0.6460 / 169.  0.4480 / 123.

    BUS-0065          415.0  1.0100 / -30.  0.9816 /-153.  0.9514 /  90.

    BUS-0066          415.0  1.0100 / -30.  0.9816 /-153.  0.9514 /  90.

    BUS-0068          415.0  1.0100 / -30.  0.9816 /-153.  0.9514 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-1     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.      0.0/   0.  17787.8/ 179.  17787.8/  -1.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-2     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  20153.3 /  178. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    5.683 +j  10.656 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     1.875

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    20847.9     20153.4     20153.3     20153.3     20153.3

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /  -30.0     0.5050 /  150.0     0.5050 /  150.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    20153.3 / 178.1     20153.3 /  -1.9

  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.9764 /-153.  0.9427 /  90.

    BUS-0002          415.0  1.0100 / -30.  0.6590 / 170.  0.4479 / 120.

    BUS-0003          415.0  1.0100 / -30.  0.6588 / 170.  0.4479 / 120.

    ESB1 Replaceme    415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0005          415.0  1.0100 / -30.  0.9762 /-153.  0.9426 /  90.

    BUS-0008          415.0  1.0100 / -30.  0.6705 / 171.  0.4551 / 118.

    BUS-0009          415.0  1.0100 / -30.  0.9723 /-154.  0.9372 /  90.

    BUS 2           11000.0  1.0087 /  -2.  0.9358 /-122.  0.9750 / 121.

    BUS-0013        11000.0  1.0095 /  -2.  0.9378 /-122.  0.9751 / 121.

    BUS-0014        11000.0  1.0087 /  -2.  0.9358 /-122.  0.9749 / 121.

    BUS-0015        11000.0  1.0087 /  -2.  0.9358 /-122.  0.9750 / 121.

    BUS-0016        11000.0  1.0081 /  -2.  0.9349 /-122.  0.9752 / 121.

    BUS-0017          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0018          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0019          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0020          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0022          415.0  1.0100 / -30.  0.9775 /-153.  0.9436 /  90.

    BUS-0028          415.0  1.0100 / -30.  0.6590 / 170.  0.4479 / 120.

    BUS-0029          415.0  1.0100 / -30.  0.6590 / 170.  0.4479 / 120.

    BUS-0030          415.0  1.0100 / -30.  0.6590 / 170.  0.4479 / 120.

    BUS-0031          415.0  1.0100 / -30.  0.6590 / 170.  0.4479 / 120.
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  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.6590 / 170.  0.4479 / 120.

    BUS-0036          415.0  1.0100 / -30.  0.6683 / 170.  0.4474 / 119.

    BUS-0038          415.0  1.0100 / -30.  0.6681 / 170.  0.4474 / 119.

    BUS-0040          415.0  1.0100 / -30.  0.6681 / 170.  0.4474 / 119.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.9764 /-153.  0.9427 /  90.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.9765 /-153.  0.9428 /  90.

    BUS-0052          415.0  1.0100 / -30.  0.6598 / 170.  0.4478 / 120.

    BUS-0053          415.0  1.0100 / -30.  0.6597 / 170.  0.4478 / 120.

    BUS-0054          415.0  1.0100 / -30.  0.6597 / 170.  0.4478 / 120.

    BUS-0063          415.0  1.0100 / -30.  0.9775 /-153.  0.9436 /  90.

    BUS-0065          415.0  1.0100 / -30.  0.6681 / 170.  0.4474 / 119.

    BUS-0066          415.0  1.0100 / -30.  0.6681 / 170.  0.4474 / 119.

    BUS-0068          415.0  1.0100 / -30.  0.6683 / 170.  0.4474 / 119.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-2     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.      0.0/   0.  20153.3/ 178.  20153.3/  -2.

 -----------------------------------------------------------------------------------------------
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  BUS 2          VOLTAGE BASE LL:               11000.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   7290.6 / -175. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    0.100 +j   1.255 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    12.616

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    10851.6      8225.2      7649.1      7340.5      7293.1

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /    0.0     0.5050 /  180.0     0.5050 /  180.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0     7290.6 /-175.5      7290.6 /   4.5

  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.8646 /  -3.  0.8865 /-177.  0.0809 /  74.

    BUS-0002          415.0  0.8561 /  -7.  0.9052 /-174.  0.2103 /  76.

    BUS-0003          415.0  0.8562 /  -7.  0.9051 /-174.  0.2101 /  76.

    ESB1 Replaceme    415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0005          415.0  0.8654 /  -2.  0.8856 /-178.  0.0781 /  75.

    BUS-0008          415.0  0.8579 /  -7.  0.9026 /-174.  0.2028 /  77.

    BUS-0009          415.0  0.8747 /   0.  0.8747 /-180.  0.0000 /   0.

    BUS 2           11000.0  1.0100 /   0.  0.5050 /-180.  0.5050 / 180.

    BUS-0013        11000.0  1.0100 /   0.  0.5209 /-178.  0.4896 / 178.

    BUS-0014        11000.0  1.0100 /   0.  0.5051 /-180.  0.5049 / 180.

    BUS-0015        11000.0  1.0100 /   0.  0.5050 /-180.  0.5050 / 180.

    BUS-0016        11000.0  1.0100 /   0.  0.5053 /-180.  0.5047 / 180.

    BUS-0017          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0018          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0019          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0020          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0022          415.0  0.8595 /  -3.  0.8922 /-177.  0.0960 /  70.

    BUS-0028          415.0  0.8561 /  -7.  0.9052 /-174.  0.2103 /  76.

    BUS-0029          415.0  0.8561 /  -7.  0.9052 /-174.  0.2103 /  76.

    BUS-0030          415.0  0.8561 /  -7.  0.9052 /-174.  0.2103 /  76.

    BUS-0031          415.0  0.8561 /  -7.  0.9052 /-174.  0.2103 /  76.

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 821 of 986



 05 Dec 2014     15:59:55                                             PAGE   43

                                                                                 

                                                                                 

                                                                                 

  

  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.8561 /  -7.  0.9052 /-174.  0.2103 /  76.

    BUS-0036          415.0  0.8523 /  -7.  0.9103 /-173.  0.2233 /  75.

    BUS-0038          415.0  0.8524 /  -7.  0.9102 /-173.  0.2231 /  75.

    BUS-0040          415.0  0.8524 /  -7.  0.9102 /-173.  0.2231 /  75.

    ASB3_BUS-1        415.0  0.8646 /  -3.  0.8865 /-177.  0.0809 /  74.

    ASB3_BUS-2        415.0  0.8562 /  -7.  0.9051 /-174.  0.2101 /  76.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.8641 /  -3.  0.8870 /-177.  0.0822 /  74.

    BUS-0052          415.0  0.8558 /  -7.  0.9056 /-173.  0.2115 /  76.

    BUS-0053          415.0  0.8558 /  -7.  0.9055 /-173.  0.2113 /  76.

    BUS-0054          415.0  0.8558 /  -7.  0.9055 /-173.  0.2113 /  76.

    BUS-0063          415.0  0.8595 /  -3.  0.8922 /-177.  0.0960 /  70.

    BUS-0065          415.0  0.8524 /  -7.  0.9102 /-173.  0.2231 /  75.

    BUS-0066          415.0  0.8524 /  -7.  0.9102 /-173.  0.2231 /  75.

    BUS-0068          415.0  0.8523 /  -7.  0.9103 /-173.  0.2233 /  75.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS 2          ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0013       BUS 2          FDR8           11000.      0.0/   0.   7040.2/-176.   7040.2/   4.

 BUS 2          BUS-0014       HV-CBL-FDR2    11000.      0.0/   0.     69.9/   8.     69.9/-172.

 BUS 2          BUS-0015       CABLE2         11000.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS 2          BUS-0016       CABLE15        11000.      0.0/   0.    181.4/  10.    181.4/-170.

 -----------------------------------------------------------------------------------------------
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  BUS-0001       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  22680.5 /  170. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    3.692 +j  10.075 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.729

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    24845.4     22682.8     22680.5     22680.5     22680.5

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /  -30.0     0.5050 /  150.0     0.5050 /  150.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    22680.5 / 170.1     22680.5 /  -9.9

  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0002          415.0  1.0100 / -30.  0.9635 /-153.  0.9354 /  91.

    BUS-0003          415.0  1.0100 / -30.  0.9635 /-153.  0.9354 /  91.

    ESB1 Replaceme    415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0005          415.0  1.0100 / -30.  0.5165 / 153.  0.4950 / 147.

    BUS-0008          415.0  1.0100 / -30.  0.9628 /-153.  0.9349 /  91.

    BUS-0009          415.0  1.0100 / -30.  0.9478 /-154.  0.9179 /  91.

    BUS 2           11000.0  0.9991 /  -3.  0.9059 /-122.  0.9707 / 122.

    BUS-0013        11000.0  1.0002 /  -3.  0.9083 /-122.  0.9707 / 122.

    BUS-0014        11000.0  0.9982 /  -3.  0.9050 /-122.  0.9712 / 122.

    BUS-0015        11000.0  0.9991 /  -3.  0.9059 /-122.  0.9707 / 122.

    BUS-0016        11000.0  0.9991 /  -3.  0.9059 /-122.  0.9707 / 122.

    BUS-0017          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0018          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0019          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0020          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0022          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    BUS-0028          415.0  1.0100 / -30.  0.9635 /-153.  0.9354 /  91.

    BUS-0029          415.0  1.0100 / -30.  0.9635 /-153.  0.9354 /  91.

    BUS-0030          415.0  1.0100 / -30.  0.9635 /-153.  0.9354 /  91.

    BUS-0031          415.0  1.0100 / -30.  0.9635 /-153.  0.9354 /  91.
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  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.9635 /-153.  0.9354 /  91.

    BUS-0036          415.0  1.0100 / -30.  0.9649 /-153.  0.9362 /  91.

    BUS-0038          415.0  1.0100 / -30.  0.9648 /-153.  0.9362 /  91.

    BUS-0040          415.0  1.0100 / -30.  0.9648 /-153.  0.9362 /  91.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.9635 /-153.  0.9354 /  91.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.5060 / 150.  0.5040 / 150.

    BUS-0052          415.0  1.0100 / -30.  0.9637 /-153.  0.9355 /  91.

    BUS-0053          415.0  1.0100 / -30.  0.9636 /-153.  0.9355 /  91.

    BUS-0054          415.0  1.0100 / -30.  0.9636 /-153.  0.9355 /  91.

    BUS-0063          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    BUS-0065          415.0  1.0100 / -30.  0.9648 /-153.  0.9362 /  91.

    BUS-0066          415.0  1.0100 / -30.  0.9648 /-153.  0.9362 /  91.

    BUS-0068          415.0  1.0100 / -30.  0.9649 /-153.  0.9362 /  91.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0001       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0005       BUS-0001       FDR2-MBSB        415.      0.0/   0.  20737.2/ 171.  20737.2/  -9.

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0001       BUS-0050       B4-P1            415.      0.0/   0.   2006.0/ -24.   2006.0/ 156.

 -----------------------------------------------------------------------------------------------
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  BUS-0002       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  26480.2 /  168. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    2.858 +j   8.735 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     3.056

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    29676.5     26487.3     26480.3     26480.2     26480.2

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /  -30.0     0.5050 /  150.0     0.5050 /  150.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    26480.2 / 168.1     26480.2 / -11.9

  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.9536 /-154.  0.9235 /  91.

    BUS-0002          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0003          415.0  1.0100 / -30.  0.5063 / 150.  0.5037 / 150.

    ESB1 Replaceme    415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0005          415.0  1.0100 / -30.  0.9534 /-154.  0.9234 /  91.

    BUS-0008          415.0  1.0100 / -30.  0.5179 / 153.  0.4939 / 147.

    BUS-0009          415.0  1.0100 / -30.  0.9474 /-154.  0.9169 /  91.

    BUS 2           11000.0  0.9991 /  -3.  0.9049 /-122.  0.9702 / 122.

    BUS-0013        11000.0  1.0002 /  -3.  0.9074 /-122.  0.9702 / 122.

    BUS-0014        11000.0  0.9991 /  -3.  0.9049 /-122.  0.9702 / 122.

    BUS-0015        11000.0  0.9991 /  -3.  0.9049 /-122.  0.9702 / 122.

    BUS-0016        11000.0  0.9983 /  -3.  0.9040 /-122.  0.9707 / 122.

    BUS-0017          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0018          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0019          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0020          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0022          415.0  1.0100 / -30.  0.9552 /-154.  0.9244 /  91.

    BUS-0028          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0029          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0030          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0031          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.
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  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    BUS-0036          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    BUS-0038          415.0  1.0100 / -30.  0.5169 / 152.  0.4935 / 148.

    BUS-0040          415.0  1.0100 / -30.  0.5169 / 152.  0.4935 / 148.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.9536 /-154.  0.9235 /  91.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.5063 / 150.  0.5037 / 150.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.9538 /-154.  0.9236 /  91.

    BUS-0052          415.0  1.0100 / -30.  0.5060 / 150.  0.5040 / 150.

    BUS-0053          415.0  1.0100 / -30.  0.5073 / 150.  0.5028 / 150.

    BUS-0054          415.0  1.0100 / -30.  0.5073 / 150.  0.5028 / 150.

    BUS-0063          415.0  1.0100 / -30.  0.9552 /-154.  0.9244 /  91.

    BUS-0065          415.0  1.0100 / -30.  0.5169 / 152.  0.4935 / 148.

    BUS-0066          415.0  1.0100 / -30.  0.5169 / 152.  0.4935 / 148.

    BUS-0068          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0002       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       BUS-0002       BUSTIE 2-3       415.      0.0/   0.  24519.3/ 169.  24519.3/ -11.

 BUS-0002       BUS-0028       ESB1-P1          415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0029       BLOWER1-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0030       GRIT CH-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0031       GRIT DRG-P1      415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0033       SETTLE TNK-P1    415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0052       B2-P1            415.      0.0/   0.   2006.0/ -24.   2006.0/ 156.

 -----------------------------------------------------------------------------------------------
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  BUS-0003       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  26563.2 /  168. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:    2.838 +j   8.712 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     3.070

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    29797.7     26570.6     26563.4     26563.2     26563.2

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /  -30.0     0.5050 /  150.0     0.5050 /  150.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    26563.2 / 168.0     26563.2 / -12.0

  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.9534 /-154.  0.9233 /  91.

    BUS-0002          415.0  1.0100 / -30.  0.5052 / 150.  0.5048 / 150.

    BUS-0003          415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    ESB1 Replaceme    415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0005          415.0  1.0100 / -30.  0.9531 /-154.  0.9231 /  91.

    BUS-0008          415.0  1.0100 / -30.  0.5165 / 153.  0.4950 / 147.

    BUS-0009          415.0  1.0100 / -30.  0.9471 /-154.  0.9166 /  91.

    BUS 2           11000.0  0.9990 /  -3.  0.9045 /-122.  0.9702 / 122.

    BUS-0013        11000.0  1.0001 /  -3.  0.9070 /-122.  0.9701 / 122.

    BUS-0014        11000.0  0.9990 /  -3.  0.9045 /-122.  0.9702 / 122.

    BUS-0015        11000.0  0.9990 /  -3.  0.9045 /-122.  0.9702 / 122.

    BUS-0016        11000.0  0.9981 /  -3.  0.9036 /-122.  0.9706 / 122.

    BUS-0017          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0018          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0019          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0020          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0022          415.0  1.0100 / -30.  0.9549 /-154.  0.9242 /  91.

    BUS-0028          415.0  1.0100 / -30.  0.5052 / 150.  0.5048 / 150.

    BUS-0029          415.0  1.0100 / -30.  0.5052 / 150.  0.5048 / 150.

    BUS-0030          415.0  1.0100 / -30.  0.5052 / 150.  0.5048 / 150.

    BUS-0031          415.0  1.0100 / -30.  0.5052 / 150.  0.5048 / 150.
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  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.5052 / 150.  0.5048 / 150.

    BUS-0036          415.0  1.0100 / -30.  0.5158 / 151.  0.4945 / 149.

    BUS-0038          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    BUS-0040          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.9534 /-154.  0.9233 /  91.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.5050 / 150.  0.5050 / 150.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.9535 /-154.  0.9234 /  91.

    BUS-0052          415.0  1.0100 / -30.  0.5061 / 150.  0.5039 / 150.

    BUS-0053          415.0  1.0100 / -30.  0.5060 / 150.  0.5040 / 150.

    BUS-0054          415.0  1.0100 / -30.  0.5060 / 150.  0.5040 / 150.

    BUS-0063          415.0  1.0100 / -30.  0.9549 /-154.  0.9242 /  91.

    BUS-0065          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    BUS-0066          415.0  1.0100 / -30.  0.5156 / 151.  0.4947 / 149.

    BUS-0068          415.0  1.0100 / -30.  0.5158 / 151.  0.4945 / 149.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0003       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       BUS-0002       BUSTIE 2-3       415.      0.0/   0.   2005.5/ -24.   2005.5/ 156.

 BUS-0008       BUS-0003       CABLE14          415.      0.0/   0.  20705.0/ 171.  20705.0/  -9.

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0003       BUS-0053       B3-P1            415.      0.0/   0.   2006.0/ -24.   2006.0/ 156.

 BUS-0003       BUS-0054       B1-P1            415.      0.0/   0.   2006.0/ -24.   2006.0/ 156.

 -----------------------------------------------------------------------------------------------
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  ESB1 Replaceme VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   1930.3 / -173. ( AMPS/DEG )

                 THEVENIN EQUIVALENT IMPEDANCE:   15.122 +j 125.170 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     8.277

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     2686.0      2020.9      1950.5      1931.3      1930.3

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /    0.0     0.5050 / -180.0     0.5050 / -180.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0     1930.3 /-173.1      1930.3 /   6.9

  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0002          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0003          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ESB1 Replaceme    415.0  1.0100 /   0.  0.5050 / 180.  0.5050 /-180.

    BUS-0005          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0008          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0009          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS 2           11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0013        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0014        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0015        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0016        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0017          415.0  1.0100 /   0.  0.5050 / 180.  0.5050 /-180.

    BUS-0018          415.0  1.0100 /   0.  0.5050 / 180.  0.5050 /-180.

    BUS-0019          415.0  1.0100 /   0.  0.5050 / 180.  0.5050 /-180.

    BUS-0020          415.0  1.0100 /   0.  0.5050 / 180.  0.5050 /-180.

    BUS-0022          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0028          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0029          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0030          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0031          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 829 of 986



 05 Dec 2014     15:59:55                                             PAGE   51

                                                                                 

                                                                                 

                                                                                 

  

  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0036          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0038          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0040          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-1        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-2        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB2 Ess          415.0  1.0100 /   0.  0.5461 /-176.  0.4664 / 176.

    BUS-0050          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0052          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0053          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0054          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0063          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0065          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0066          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0068          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0069          415.0  1.0100 /   0.  0.5513 /-176.  0.4621 / 175.

    ESB1 Replaceme ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 ESB1 Replaceme BUS-0017       BE1-P1           415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0018       PLC DB-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0019       ESB 2-P1         415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0020       BV-P1            415.      0.0/   0.      0.0/   0.      0.0/   0.

 ASB2 Ess       ESB1 Replaceme ESB1 Feeder      415.      0.0/   0.   1930.3/-173.   1930.3/   7.

 ***********************************************************************************************
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: LLG

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================

  ASB2 Ess       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2319.2 /   34. ( AMPS/DEG )

                 GRD RETURN CURRENT:           2319.2 RMS AMPS /   94.2 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    6.600 +j  90.638 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    13.733

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   4.400 +j  60.425 (PU)

                                               Z2:   4.400 +j  60.425 (PU)

                                               Z0:   4.400 +j  60.425 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     3491.0      2665.4      2463.7      2343.0      2320.8

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0     2319.2 / 154.2      2319.2 /  34.2

  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0002          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0003          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ESB1 Replaceme    415.0  1.0100 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0005          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0008          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0009          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS 2           11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0013        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0014        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0015        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0016        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0017          415.0  1.0100 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0018          415.0  1.0100 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0019          415.0  1.0100 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0020          415.0  1.0100 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0022          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0028          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0029          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0030          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.
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  ASB2 Ess       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0031          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0033          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0036          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0038          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0040          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-1        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-2        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB2 Ess          415.0  1.0100 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0050          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0052          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0053          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0054          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0063          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0065          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0066          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0068          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0069          415.0  1.0100 /   0.  0.0097 /-159.  0.0097 /  81.

    ASB2 Ess       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 ASB2 Ess       ESB1 Replaceme ESB1 Feeder      415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0069       ASB2 Ess       CBL-0045         415.      0.0/   0.   2319.2/ 154.   2319.2/  34.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-1     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  18229.7 /  178. ( AMPS/DEG )

                 GRD RETURN CURRENT:           1026.4 RMS AMPS /  147.5 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    6.649 +j  11.823 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     1.778

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   3.269 +j   6.010 (PU)

                                               Z2:   3.269 +j   6.010 (PU)

                                               Z0: 203.514 +j   5.799 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    18754.5     18229.7     18229.7     18229.7     18229.7

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.5022 /  -30.8     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    18229.7 / 177.7     17349.9 /  -0.6

  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.5022 / -31.  0.2258 /-148.  0.2149 /  34.

    BUS-0002          415.0  1.0100 / -30.  0.9801 /-153.  0.9511 /  90.

    BUS-0003          415.0  1.0100 / -30.  0.9801 /-153.  0.9511 /  90.

    ESB1 Replaceme    415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0005          415.0  1.5021 / -31.  0.2485 /-147.  0.2364 /  35.

    BUS-0008          415.0  1.0100 / -30.  0.9796 /-153.  0.9506 /  90.

    BUS-0009          415.0  1.0099 / -30.  0.9690 /-154.  0.9365 /  90.

    BUS 2           11000.0  1.0068 /  -2.  0.9332 /-122.  0.9755 / 121.

    BUS-0013        11000.0  1.0076 /  -2.  0.9352 /-122.  0.9757 / 121.

    BUS-0014        11000.0  1.0061 /  -2.  0.9323 /-122.  0.9757 / 121.

    BUS-0015        11000.0  1.0068 /  -2.  0.9332 /-122.  0.9755 / 121.

    BUS-0016        11000.0  1.0068 /  -2.  0.9332 /-122.  0.9755 / 121.

    BUS-0017          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0018          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0019          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0020          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0022          415.0  1.5024 / -31.  0.2379 /-148.  0.2268 /  33.

    BUS-0028          415.0  1.0100 / -30.  0.9801 /-153.  0.9511 /  90.

    BUS-0029          415.0  1.0100 / -30.  0.9801 /-153.  0.9511 /  90.

    BUS-0030          415.0  1.0100 / -30.  0.9801 /-153.  0.9511 /  90.

    BUS-0031          415.0  1.0100 / -30.  0.9801 /-153.  0.9511 /  90.
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  ASB3_BUS-1     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.9801 /-153.  0.9511 /  90.

    BUS-0036          415.0  1.0100 / -30.  0.9811 /-153.  0.9519 /  90.

    BUS-0038          415.0  1.0100 / -30.  0.9811 /-153.  0.9518 /  90.

    BUS-0040          415.0  1.0100 / -30.  0.9811 /-153.  0.9518 /  90.

    ASB3_BUS-1        415.0  1.5022 / -31.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.9801 /-153.  0.9511 /  90.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.5022 / -31.  0.2269 /-148.  0.2159 /  34.

    BUS-0052          415.0  1.0100 / -30.  0.9802 /-153.  0.9512 /  90.

    BUS-0053          415.0  1.0100 / -30.  0.9802 /-153.  0.9512 /  90.

    BUS-0054          415.0  1.0100 / -30.  0.9802 /-153.  0.9512 /  90.

    BUS-0063          415.0  1.5024 / -31.  0.2379 /-148.  0.2268 /  33.

    BUS-0065          415.0  1.0100 / -30.  0.9811 /-153.  0.9518 /  90.

    BUS-0066          415.0  1.0100 / -30.  0.9811 /-153.  0.9518 /  90.

    BUS-0068          415.0  1.0100 / -30.  0.9811 /-153.  0.9519 /  90.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-1     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.      0.0/   0.  18229.7/ 178.  17349.9/  -1.

 -----------------------------------------------------------------------------------------------
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  ASB3_BUS-2     VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  20598.0 /  177. ( AMPS/DEG )

                 GRD RETURN CURRENT:           1027.6 RMS AMPS /  147.6 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    5.773 +j  10.504 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     1.820

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   2.841 +j   5.328 (PU)

                                               Z2:   2.841 +j   5.328 (PU)

                                               Z0: 203.514 +j   5.799 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    21239.8     20598.0     20598.0     20598.0     20598.0

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.5038 /  -30.7     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    20598.0 / 177.3     19712.1 /  -1.2

  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.9759 /-153.  0.9432 /  90.

    BUS-0002          415.0  1.5038 / -31.  0.2553 /-148.  0.2443 /  33.

    BUS-0003          415.0  1.5038 / -31.  0.2551 /-148.  0.2441 /  33.

    ESB1 Replaceme    415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0005          415.0  1.0100 / -30.  0.9757 /-153.  0.9430 /  90.

    BUS-0008          415.0  1.5037 / -31.  0.2768 /-147.  0.2648 /  34.

    BUS-0009          415.0  1.0099 / -30.  0.9717 /-154.  0.9377 /  90.

    BUS 2           11000.0  1.0081 /  -2.  0.9358 /-122.  0.9754 / 121.

    BUS-0013        11000.0  1.0089 /  -2.  0.9378 /-122.  0.9756 / 121.

    BUS-0014        11000.0  1.0082 /  -2.  0.9358 /-122.  0.9754 / 121.

    BUS-0015        11000.0  1.0081 /  -2.  0.9358 /-122.  0.9754 / 121.

    BUS-0016        11000.0  1.0075 /  -2.  0.9349 /-122.  0.9756 / 121.

    BUS-0017          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0018          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0019          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0020          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0022          415.0  1.0100 / -30.  0.9770 /-153.  0.9441 /  90.

    BUS-0028          415.0  1.5038 / -31.  0.2553 /-148.  0.2443 /  33.

    BUS-0029          415.0  1.5038 / -31.  0.2553 /-148.  0.2443 /  33.

    BUS-0030          415.0  1.5038 / -31.  0.2553 /-148.  0.2443 /  33.

    BUS-0031          415.0  1.5038 / -31.  0.2553 /-148.  0.2443 /  33.
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  ASB3_BUS-2     ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.5038 / -31.  0.2553 /-148.  0.2443 /  33.

    BUS-0036          415.0  1.5040 / -31.  0.2671 /-149.  0.2559 /  33.

    BUS-0038          415.0  1.5040 / -31.  0.2669 /-149.  0.2557 /  33.

    BUS-0040          415.0  1.5040 / -31.  0.2669 /-149.  0.2557 /  33.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.9759 /-153.  0.9432 /  90.

    ASB3_BUS-2        415.0  1.5038 / -31.  0.0000 /   0.  0.0000 /   0.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.9760 /-153.  0.9433 /  90.

    BUS-0052          415.0  1.5038 / -31.  0.2564 /-148.  0.2454 /  33.

    BUS-0053          415.0  1.5038 / -31.  0.2562 /-148.  0.2452 /  33.

    BUS-0054          415.0  1.5038 / -31.  0.2562 /-148.  0.2452 /  33.

    BUS-0063          415.0  1.0100 / -30.  0.9770 /-153.  0.9441 /  90.

    BUS-0065          415.0  1.5040 / -31.  0.2669 /-149.  0.2557 /  33.

    BUS-0066          415.0  1.5040 / -31.  0.2669 /-149.  0.2557 /  33.

    BUS-0068          415.0  1.5040 / -31.  0.2671 /-149.  0.2559 /  33.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    ASB3_BUS-2     ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.      0.0/   0.  20598.0/ 177.  19712.1/  -1.

 -----------------------------------------------------------------------------------------------
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  BUS 2          VOLTAGE BASE LL:               11000.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   7359.5 / -179. ( AMPS/DEG )

                 GRD RETURN CURRENT:            951.9 RMS AMPS /  101.0 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    0.101 +j   1.210 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:    11.992

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   0.050 +j   0.628 (PU)

                                               Z2:   0.050 +j   0.628 (PU)

                                               Z0:   1.569 +j   7.886 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    10877.0      8214.8      7670.3      7398.4      7361.1

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.4583 /   -0.3     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0     7359.5 /-179.2      7252.4 /   8.3

  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  0.8347 /  -3.  0.8562 /-178.  0.0809 /  74.

    BUS-0002          415.0  0.8309 /  -7.  0.8789 /-174.  0.2103 /  76.

    BUS-0003          415.0  0.8310 /  -7.  0.8788 /-174.  0.2101 /  76.

    ESB1 Replaceme    415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0005          415.0  0.8354 /  -3.  0.8552 /-178.  0.0781 /  75.

    BUS-0008          415.0  0.8325 /  -7.  0.8761 /-174.  0.2028 /  77.

    BUS-0009          415.0  0.8419 /   0.  0.8419 / 180.  0.0000 /   0.

    BUS 2           11000.0  1.4583 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0013        11000.0  1.4576 /   0.  0.0199 /-151.  0.0251 /  56.

    BUS-0014        11000.0  1.4583 /   0.  0.0001 /-164.  0.0001 /  18.

    BUS-0015        11000.0  1.4583 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0016        11000.0  1.4583 /   0.  0.0003 /-162.  0.0003 /  20.

    BUS-0017          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0018          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0019          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0020          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0022          415.0  0.8301 /  -3.  0.8623 /-177.  0.0960 /  70.

    BUS-0028          415.0  0.8309 /  -7.  0.8789 /-174.  0.2103 /  76.

    BUS-0029          415.0  0.8309 /  -7.  0.8789 /-174.  0.2103 /  76.

    BUS-0030          415.0  0.8309 /  -7.  0.8789 /-174.  0.2103 /  76.

    BUS-0031          415.0  0.8309 /  -7.  0.8789 /-174.  0.2103 /  76.
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  BUS 2          ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  0.8309 /  -7.  0.8789 /-174.  0.2103 /  76.

    BUS-0036          415.0  0.8276 /  -8.  0.8843 /-173.  0.2233 /  75.

    BUS-0038          415.0  0.8277 /  -8.  0.8842 /-173.  0.2231 /  75.

    BUS-0040          415.0  0.8277 /  -8.  0.8842 /-173.  0.2231 /  75.

    ASB3_BUS-1        415.0  0.8347 /  -3.  0.8562 /-178.  0.0809 /  74.

    ASB3_BUS-2        415.0  0.8310 /  -7.  0.8788 /-174.  0.2101 /  76.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  0.8343 /  -3.  0.8567 /-178.  0.0822 /  74.

    BUS-0052          415.0  0.8306 /  -7.  0.8794 /-174.  0.2115 /  76.

    BUS-0053          415.0  0.8307 /  -7.  0.8793 /-174.  0.2113 /  76.

    BUS-0054          415.0  0.8307 /  -7.  0.8793 /-174.  0.2113 /  76.

    BUS-0063          415.0  0.8301 /  -3.  0.8623 /-177.  0.0960 /  70.

    BUS-0065          415.0  0.8277 /  -8.  0.8842 /-173.  0.2231 /  75.

    BUS-0066          415.0  0.8277 /  -8.  0.8842 /-173.  0.2231 /  75.

    BUS-0068          415.0  0.8276 /  -8.  0.8843 /-173.  0.2233 /  75.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS 2          ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0013       BUS 2          FDR8           11000.     10.9/ 106.   7109.6/-179.   7001.9/   8.

 BUS 2          BUS-0014       HV-CBL-FDR2    11000.      3.0/ 104.     70.1/   7.     69.7/-171.

 BUS 2          BUS-0015       CABLE2         11000.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS 2          BUS-0016       CABLE15        11000.      7.9/ 106.    181.9/   9.    181.0/-169.

 -----------------------------------------------------------------------------------------------
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  BUS-0001       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  23161.6 /  170. ( AMPS/DEG )

                 GRD RETURN CURRENT:           1037.5 RMS AMPS /  147.9 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    3.795 +j   9.979 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.629

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.846 +j   5.038 (PU)

                                               Z2:   1.846 +j   5.038 (PU)

                                               Z0: 202.091 +j   4.827 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    25195.5     23163.3     23161.7     23161.6     23161.6

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.5076 /  -30.7     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    23161.6 / 169.6     22201.1 /  -9.4

  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.5076 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0002          415.0  1.0100 / -30.  0.9631 /-153.  0.9359 /  91.

    BUS-0003          415.0  1.0100 / -30.  0.9630 /-153.  0.9359 /  91.

    ESB1 Replaceme    415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0005          415.0  1.5075 / -31.  0.0296 /-142.  0.0283 /  39.

    BUS-0008          415.0  1.0100 / -30.  0.9623 /-154.  0.9354 /  91.

    BUS-0009          415.0  1.0099 / -30.  0.9472 /-154.  0.9185 /  91.

    BUS 2           11000.0  0.9984 /  -3.  0.9059 /-122.  0.9712 / 122.

    BUS-0013        11000.0  0.9996 /  -3.  0.9083 /-122.  0.9712 / 122.

    BUS-0014        11000.0  0.9975 /  -3.  0.9050 /-122.  0.9717 / 122.

    BUS-0015        11000.0  0.9984 /  -3.  0.9059 /-122.  0.9712 / 122.

    BUS-0016        11000.0  0.9984 /  -3.  0.9059 /-122.  0.9712 / 122.

    BUS-0017          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0018          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0019          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0020          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0022          415.0  1.5078 / -31.  0.0156 /-163.  0.0154 /  18.

    BUS-0028          415.0  1.0100 / -30.  0.9631 /-153.  0.9359 /  91.

    BUS-0029          415.0  1.0100 / -30.  0.9631 /-153.  0.9359 /  91.

    BUS-0030          415.0  1.0100 / -30.  0.9631 /-153.  0.9359 /  91.

    BUS-0031          415.0  1.0100 / -30.  0.9631 /-153.  0.9359 /  91.
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  BUS-0001       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0100 / -30.  0.9631 /-153.  0.9359 /  91.

    BUS-0036          415.0  1.0100 / -30.  0.9644 /-153.  0.9367 /  91.

    BUS-0038          415.0  1.0100 / -30.  0.9644 /-153.  0.9367 /  91.

    BUS-0040          415.0  1.0100 / -30.  0.9644 /-153.  0.9367 /  91.

    ASB3_BUS-1        415.0  1.5076 / -31.  0.0000 /   0.  0.0000 /   0.

    ASB3_BUS-2        415.0  1.0100 / -30.  0.9630 /-153.  0.9359 /  91.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.5076 / -31.  0.0014 /-163.  0.0014 /  18.

    BUS-0052          415.0  1.0100 / -30.  0.9632 /-153.  0.9360 /  91.

    BUS-0053          415.0  1.0100 / -30.  0.9632 /-153.  0.9360 /  91.

    BUS-0054          415.0  1.0100 / -30.  0.9632 /-153.  0.9360 /  91.

    BUS-0063          415.0  1.5078 / -31.  0.0156 /-163.  0.0154 /  18.

    BUS-0065          415.0  1.0100 / -30.  0.9644 /-153.  0.9367 /  91.

    BUS-0066          415.0  1.0100 / -30.  0.9644 /-153.  0.9367 /  91.

    BUS-0068          415.0  1.0100 / -30.  0.9644 /-153.  0.9367 /  91.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0001       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0005       BUS-0001       FDR2-MBSB        415.     30.6/ 134.  21201.7/ 171.  20274.7/  -8.

 BUS-0001       ASB3_BUS-1     ASB3-1-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0001       BUS-0050       B4-P1            415.     30.6/ 134.   2020.1/ -24.   1991.8/ 157.

 -----------------------------------------------------------------------------------------------
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  BUS-0002       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  26968.4 /  168. ( AMPS/DEG )

                 GRD RETURN CURRENT:           1038.5 RMS AMPS /  148.0 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    2.939 +j   8.670 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.950

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.429 +j   4.368 (PU)

                                               Z2:   1.429 +j   4.368 (PU)

                                               Z0: 202.111 +j   4.861 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    30003.4     26973.8     26968.4     26968.4     26968.4

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.5092 /  -30.6     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    26968.4 / 167.7     25993.1 / -11.5

  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.9532 /-154.  0.9240 /  91.

    BUS-0002          415.0  1.5092 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0003          415.0  1.5092 / -31.  0.0033 /-144.  0.0031 /  36.

    ESB1 Replaceme    415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0005          415.0  1.0100 / -30.  0.9529 /-154.  0.9239 /  91.

    BUS-0008          415.0  1.5091 / -31.  0.0328 /-142.  0.0313 /  39.

    BUS-0009          415.0  1.0099 / -30.  0.9469 /-154.  0.9174 /  91.

    BUS 2           11000.0  0.9986 /  -3.  0.9049 /-122.  0.9707 / 122.

    BUS-0013        11000.0  0.9997 /  -3.  0.9074 /-122.  0.9707 / 122.

    BUS-0014        11000.0  0.9986 /  -3.  0.9049 /-122.  0.9707 / 122.

    BUS-0015        11000.0  0.9986 /  -3.  0.9049 /-122.  0.9707 / 122.

    BUS-0016        11000.0  0.9977 /  -3.  0.9040 /-122.  0.9711 / 122.

    BUS-0017          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0018          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0019          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0020          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0022          415.0  1.0100 / -30.  0.9547 /-154.  0.9249 /  91.

    BUS-0028          415.0  1.5092 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0029          415.0  1.5092 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0030          415.0  1.5092 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0031          415.0  1.5092 / -31.  0.0000 /   0.  0.0000 /   0.
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  BUS-0002       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.5092 / -31.  0.0000 /   0.  0.0000 /   0.

    BUS-0036          415.0  1.5094 / -31.  0.0156 /-163.  0.0154 /  18.

    BUS-0038          415.0  1.5093 / -31.  0.0187 /-159.  0.0183 /  21.

    BUS-0040          415.0  1.5093 / -31.  0.0187 /-159.  0.0183 /  21.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.9532 /-154.  0.9240 /  91.

    ASB3_BUS-2        415.0  1.5092 / -31.  0.0033 /-144.  0.0031 /  36.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.9533 /-154.  0.9241 /  91.

    BUS-0052          415.0  1.5092 / -31.  0.0014 /-163.  0.0014 /  18.

    BUS-0053          415.0  1.5092 / -31.  0.0047 /-150.  0.0045 /  31.

    BUS-0054          415.0  1.5092 / -31.  0.0047 /-150.  0.0045 /  31.

    BUS-0063          415.0  1.0100 / -30.  0.9547 /-154.  0.9249 /  91.

    BUS-0065          415.0  1.5093 / -31.  0.0187 /-159.  0.0183 /  21.

    BUS-0066          415.0  1.5093 / -31.  0.0187 /-159.  0.0183 /  21.

    BUS-0068          415.0  1.5094 / -31.  0.0156 /-163.  0.0154 /  18.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0002       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       BUS-0002       BUSTIE 2-3       415.     26.2/ 136.  24993.5/ 169.  24046.4/ -11.

 BUS-0002       BUS-0028       ESB1-P1          415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0029       BLOWER1-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0030       GRIT CH-P1       415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0031       GRIT DRG-P1      415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0033       SETTLE TNK-P1    415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0002       BUS-0052       B2-P1            415.     26.2/ 136.   2018.3/ -24.   1993.7/ 157.

 -----------------------------------------------------------------------------------------------
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  BUS-0003       VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:  27051.8 /  168. ( AMPS/DEG )

                 GRD RETURN CURRENT:           1038.7 RMS AMPS /  148.0 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:    2.918 +j   8.647 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     2.963

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   1.419 +j   4.356 (PU)

                                               Z2:   1.419 +j   4.356 (PU)

                                               Z0: 202.091 +j   4.827 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                    30123.7     27057.4     27051.9     27051.8     27051.8

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.5092 /  -30.6     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0    27051.8 / 167.7     26075.9 / -11.6

  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0100 / -30.  0.9529 /-154.  0.9238 /  91.

    BUS-0002          415.0  1.5092 / -31.  0.0003 /-157.  0.0003 /  23.

    BUS-0003          415.0  1.5092 / -31.  0.0000 /   0.  0.0000 /   0.

    ESB1 Replaceme    415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0005          415.0  1.0100 / -30.  0.9526 /-154.  0.9236 /  91.

    BUS-0008          415.0  1.5091 / -31.  0.0296 /-142.  0.0283 /  39.

    BUS-0009          415.0  1.0099 / -30.  0.9465 /-154.  0.9171 /  91.

    BUS 2           11000.0  0.9984 /  -3.  0.9045 /-122.  0.9706 / 122.

    BUS-0013        11000.0  0.9996 /  -3.  0.9070 /-122.  0.9706 / 122.

    BUS-0014        11000.0  0.9985 /  -3.  0.9045 /-122.  0.9706 / 122.

    BUS-0015        11000.0  0.9984 /  -3.  0.9045 /-122.  0.9706 / 122.

    BUS-0016        11000.0  0.9976 /  -3.  0.9036 /-122.  0.9710 / 122.

    BUS-0017          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0018          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0019          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0020          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0022          415.0  1.0100 / -30.  0.9544 /-154.  0.9247 /  91.

    BUS-0028          415.0  1.5092 / -31.  0.0003 /-157.  0.0003 /  23.

    BUS-0029          415.0  1.5092 / -31.  0.0003 /-157.  0.0003 /  23.

    BUS-0030          415.0  1.5092 / -31.  0.0003 /-157.  0.0003 /  23.

    BUS-0031          415.0  1.5092 / -31.  0.0003 /-157.  0.0003 /  23.
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  BUS-0003       ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.5092 / -31.  0.0003 /-157.  0.0003 /  23.

    BUS-0036          415.0  1.5094 / -31.  0.0158 /-163.  0.0156 /  18.

    BUS-0038          415.0  1.5094 / -31.  0.0156 /-163.  0.0154 /  18.

    BUS-0040          415.0  1.5094 / -31.  0.0156 /-163.  0.0154 /  18.

    ASB3_BUS-1        415.0  1.0100 / -30.  0.9529 /-154.  0.9238 /  91.

    ASB3_BUS-2        415.0  1.5092 / -31.  0.0000 /   0.  0.0000 /   0.

    ASB2 Ess          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0050          415.0  1.0100 / -30.  0.9530 /-154.  0.9239 /  91.

    BUS-0052          415.0  1.5093 / -31.  0.0017 /-162.  0.0017 /  18.

    BUS-0053          415.0  1.5092 / -31.  0.0014 /-163.  0.0014 /  18.

    BUS-0054          415.0  1.5092 / -31.  0.0014 /-163.  0.0014 /  18.

    BUS-0063          415.0  1.0100 / -30.  0.9544 /-154.  0.9247 /  91.

    BUS-0065          415.0  1.5094 / -31.  0.0156 /-163.  0.0154 /  18.

    BUS-0066          415.0  1.5094 / -31.  0.0156 /-163.  0.0154 /  18.

    BUS-0068          415.0  1.5094 / -31.  0.0158 /-163.  0.0156 /  18.

    BUS-0069          415.0  1.0000 /   0.  1.0000 /-120.  1.0000 / 120.

    BUS-0003       ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 BUS-0003       BUS-0002       BUSTIE 2-3       415.     26.1/ 136.   2017.8/ -24.   1993.2/ 157.

 BUS-0008       BUS-0003       CABLE14          415.     78.4/ 136.  21150.4/ 171.  20261.2/  -8.

 BUS-0003       ASB3_BUS-2     ASB3-2-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 BUS-0003       BUS-0053       B3-P1            415.     26.1/ 136.   2018.3/ -24.   1993.7/ 157.

 BUS-0003       BUS-0054       B1-P1            415.     26.1/ 136.   2018.3/ -24.   1993.7/ 157.

 -----------------------------------------------------------------------------------------------
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  ESB1 Replaceme VOLTAGE BASE LL:                 415.0 (VOLTS)

                 INI. SYM. RMS FAULT CURRENT:   2228.9 /   37. ( AMPS/DEG )

                 GRD RETURN CURRENT:           2228.9 RMS AMPS /   96.9 DEG

                 THEVENIN EQUIVALENT IMPEDANCE:   11.342 +j  93.877 (PU)

                 THEVENIN IMPEDANCE X/R RATIO:     8.277

                 SEQUENCE EQUIVALENT IMPEDANCE Z1:   7.561 +j  62.585 (PU)

                                               Z2:   7.561 +j  62.585 (PU)

                                               Z0:   7.561 +j  62.585 (PU)

                  ASYM    RMS   INTERRUPTING AMPS 

                 1/2 CYCLES    2 CYCLES    3 CYCLES    5 CYCLES    8 CYCLES

                     3101.5      2333.5      2252.3      2230.1      2228.9

                 INI. SYM. RMS FAULTED BUS VOLTAGES ( PU / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                 1.0100 /    0.0     0.0000 /    0.0     0.0000 /    0.0

                 INI.    RMS   FAULTED CURRENT ( AMPS / DEG )

                         AT TIME =     0.5 CYCLES

                 ---PHASE A---       ---PHASE B---       ---PHASE C---

                     0.0 /   0.0     2228.9 / 156.9      2228.9 /  36.9

  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =     0.5 CYCLES

                           ---PHASE A---     ---PHASE B---     ---PHASE C---

    BUS-0001          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0002          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0003          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ESB1 Replaceme    415.0  1.0100 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0005          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0008          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0009          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS 2           11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0013        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0014        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0015        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0016        11000.0  1.0201 /   0.  1.0201 /-120.  1.0201 / 120.

    BUS-0017          415.0  1.0100 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0018          415.0  1.0100 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0019          415.0  1.0100 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0020          415.0  1.0100 /   0.  0.0000 /   0.  0.0000 /   0.

    BUS-0022          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0028          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0029          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0030          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0031          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.
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  ESB1 Replaceme ==== INI. SYM. RMS SYSTEM BUS VOLTAGES ( PU / DEG ) =======

                     ALL BUSES REPORTED      AT TIME =

    BUS-0033          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0036          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0038          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0040          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-1        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB3_BUS-2        415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    ASB2 Ess          415.0  1.0100 /   0.  0.0613 /-169.  0.0613 /  71.

    BUS-0050          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0052          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0053          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0054          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0063          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0065          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0066          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0068          415.0  1.0201 / -30.  1.0201 /-150.  1.0201 /  90.

    BUS-0069          415.0  1.0100 /   0.  0.0705 /-167.  0.0705 /  73.

    ESB1 Replaceme ================ INI.    RMS   SYSTEM BRANCH FLOWS ( AMPS ) ================

                                FIRST BRANCH FROM FAULT AT TIME =     0.5 CYCLES

                               BRANCH NAME   VBASE LL  -PHASE A-     -PHASE B-     -PHASE C-

 ESB1 Replaceme BUS-0017       BE1-P1           415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0018       PLC DB-P1        415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0019       ESB 2-P1         415.      0.0/   0.      0.0/   0.      0.0/   0.

 ESB1 Replaceme BUS-0020       BV-P1            415.      0.0/   0.      0.0/   0.      0.0/   0.

 ASB2 Ess       ESB1 Replaceme ESB1 Feeder      415.      0.0/   0.   2228.9/ 157.   2228.9/  37.

 ***********************************************************************************************
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 ***************** F A U L T    A N A L Y S I S    S U M M A R Y ***************

 -------------------------------------------------------------------------------

 -------------------------------------------------------------------------------

  BUS NAME             VOLTAGE            AVAILABLE FAULT CURRENT

                         L-L           3 PHASE      X/R LINE/GRND    X/R

  ASB2 Ess                415.          2319.2     13.7   2319.25     13.7

  ASB3_BUS-1              415.         20539.6      1.8   1999.64      0.1

  ASB3_BUS-2              415.         23271.1      1.9   2008.82      0.1

  BUS 2                 11000.          8418.5     12.6   1711.48      5.5

  BUS-0001                415.         26189.2      2.7   2043.09      0.1

  

  BUS-0002                415.         30576.7      3.1   2052.07      0.1

  BUS-0003                415.         30672.6      3.1   2052.51      0.1

  ESB1 Replaceme          415.          2228.9      8.3   2228.93      8.3

 *********************** FAULT ANALYSIS REPORT COMPLETED ***********************
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 ************* P R E - F A U L T   V O L T A G E   P R O F I L E **************

 BUS#  NAME       BASE VOLTS    PU VOLTS     ANGLE (D)

   ASB2 Ess          415.00     1.0100           0.

   ASB3_BUS-1        415.00     1.0100         -30.

   ASB3_BUS-2        415.00     1.0100         -30.

   BUS 2           11000.00     1.0100           0.

   BUS-0001          415.00     1.0100         -30.

   BUS-0002          415.00     1.0100         -30.

   BUS-0003          415.00     1.0100         -30.

   ESB1 Replaceme    415.00     1.0100           0.
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: 3PH

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: SLG

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: LL 

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================
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 ***************** F A U L T    A N A L Y S I S    R E P O R T ****************

                 FAULT TYPE: LLG

                 MODEL INDUCTION MOTOR CONTRIBUTION: YES

                 MODEL TRANSFORMER TAPS: YES

                 MODEL TRANSFORMER PHASE SHIFT: YES

 ==============================================================================
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 ***************** F A U L T    A N A L Y S I S    S U M M A R Y ***************

 -------------------------------------------------------------------------------

 -------------------------------------------------------------------------------

  BUS NAME             VOLTAGE            AVAILABLE FAULT CURRENT

                         L-L           3 PHASE      X/R LINE/GRND    X/R

 *********************** FAULT ANALYSIS REPORT COMPLETED ***********************

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 855 of 986



 
ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 856 of 986
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Appendix C – Protection Coordination and Settings 

[C01] TCC Blower BL004 – Partial Discrimination  
[C02] TCC Blower BL004 – Discrimination with 500A Trip 
[C03] TCC ASB3-1 existing CB11Discrimination 
[C04] TCC ASB3-2 existing CB12 Discrimination 
 
 
[C05] MBSB Protection Settings Rev 1 
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11Q11  
NSX630N-630A Micrologic 2.3  
Frame/Rating 630.0 A
Sensor/Trip 630.0 A
Plug 0.0 A
Settings Phase
   Ir x Io = 570; 0.94 (535.8A)  
   tr ( Fixed )   
   Isd 8 x Ir (4286.4A)  
   tsd = Fixed ( 80 ms )  
   Ii = Fixed (6900A)  

11Q11

PD-B4  
TS630 ATU  
Frame/Rating 630.0 A
Sensor/Trip 630.0 A
Plug 0.0 A
Settings Phase
   Ir 0.8 x (504A)  
   Im x 5 (3150A)  

PD-B4

10Q11 Incomer 1  
NW32 H1-Micrologic 6.0P  
Frame/Rating 3200.0 A
Sensor/Trip 3200.0 A
Plug 0.0 A
Settings Phase
   Ir 0.60 xIn (1920A)  
   tr 4 sec  
   Isd 3.00 xIr (5760A)  
   tsd 0.1 (I^2t On)  
   Ii 2 xIn (6400A)  

10Q11 Incomer 1

11Q11  
NSX630N-630A Micrologic 2.3  
Frame/Rating 630.0 A
Sensor/Trip 630.0 A
Plug 0.0 A
Settings Phase
   Ir x Io = 570; 0.94 (535.8A)  
   tr ( Fixed )   
   Isd 8 x Ir (4286.4A)  
   tsd = Fixed ( 80 ms )  
   Ii = Fixed (6900A)  

11Q11

PD-B4  
TS630 ATU  
Frame/Rating 630.0 A
Sensor/Trip 630.0 A
Plug 0.0 A
Settings Phase
   Ir 0.8 x (504A)  
   Im x 5 (3150A)  

PD-B4

10Q11 Incomer 1  
NW32 H1-Micrologic 6.0P  
Frame/Rating 3200.0 A
Sensor/Trip 3200.0 A
Plug 0.0 A
Settings Phase
   Ir 0.60 xIn (1920A)  
   tr 4 sec  
   Isd 3.00 xIr (5760A)  
   tsd 0.1 (I^2t On)  
   Ii 2 xIn (6400A)  

10Q11 Incomer 1

 TCC Name: Blower 4  

 Ref. Voltage: 415 V  

 Current in Amps  x 1 A 

 QUU Gibson Island - WWTP   December 2, 2014 

 Main LV Switchboard Coordination Studies  Appendix [C1]
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11Q11  
NSX630N-630A Micrologic 2.3  
Frame/Rating 630.0 A
Sensor/Trip 630.0 A
Plug 0.0 A
Settings Phase
   Ir x Io = 570; 0.94 (535.8A)  
   tr ( Fixed )   
   Isd 8 x Ir (4286.4A)  
   tsd = Fixed ( 80 ms )  
   Ii = Fixed (6900A)  

11Q11

PD-B4  
TS630 ATU  
Frame/Rating 630.0 A
Sensor/Trip 500.0 A
Plug 0.0 A
Settings Phase
   Ir 0.9 x (450A)  
   Im x 5 (2500A)  

PD-B4

10Q11 Incomer 1  
NW32 H1-Micrologic 6.0P  
Frame/Rating 3200.0 A
Sensor/Trip 3200.0 A
Plug 0.0 A
Settings Phase
   Ir 0.60 xIn (1920A)  
   tr 4 sec  
   Isd 3.00 xIr (5760A)  
   tsd 0.1 (I^2t On)  
   Ii 2 xIn (6400A)  

10Q11 Incomer 1

11Q11  
NSX630N-630A Micrologic 2.3  
Frame/Rating 630.0 A
Sensor/Trip 630.0 A
Plug 0.0 A
Settings Phase
   Ir x Io = 570; 0.94 (535.8A)  
   tr ( Fixed )   
   Isd 8 x Ir (4286.4A)  
   tsd = Fixed ( 80 ms )  
   Ii = Fixed (6900A)  

11Q11

PD-B4  
TS630 ATU  
Frame/Rating 630.0 A
Sensor/Trip 500.0 A
Plug 0.0 A
Settings Phase
   Ir 0.9 x (450A)  
   Im x 5 (2500A)  

PD-B4

10Q11 Incomer 1  
NW32 H1-Micrologic 6.0P  
Frame/Rating 3200.0 A
Sensor/Trip 3200.0 A
Plug 0.0 A
Settings Phase
   Ir 0.60 xIn (1920A)  
   tr 4 sec  
   Isd 3.00 xIr (5760A)  
   tsd 0.1 (I^2t On)  
   Ii 2 xIn (6400A)  

10Q11 Incomer 1

 TCC Name: Blower 4  

 Ref. Voltage: 415 V  

 Current in Amps  x 1 A 

 QUU Gibson Island - WWTP   December 2, 2014 

 Main LV Switchboard Coordination Studies  Appendix [C2]
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10Q11 Incomer 1  
NW32 H1-Micrologic 6.0P  
Frame/Rating 3200.0 A
Sensor/Trip 3200.0 A
Plug 0.0 A
Settings Phase
   Ir 0.60 xIn (1920A)  
   tr 4 sec  
   Isd 3.00 xIr (5760A)  
   tsd 0.1 (I^2t On)  
   Ii 2 xIn (6400A)  

10Q11 Incomer 1

13Q11  
NSX630N-630A Micrologic 2.3  
Frame/Rating 630.0 A
Sensor/Trip 630.0 A
Plug 0.0 A
Settings Phase
   Ir x Io = 630; 1 (630A)  
   tr ( Fixed )   
   Isd 4 x Ir (2520A)  
   tsd = Fixed ( 80 ms )  
   Ii = Fixed (6900A)  

13Q11

CB11  
XS630NE adj Inst  
Frame/Rating 400.0 A
Sensor/Trip 400.0 A
Plug 320.0 A
Settings Phase
   I1 = 1.00 xIo (320A)  
   T1 = 5.0  
   I2 = 2.0 (640A)  
   T2 = 0.1 (I^2t Off)  
   I3 = 6.0 (1920A)  

CB11

10Q11 Incomer 1  
NW32 H1-Micrologic 6.0P  
Frame/Rating 3200.0 A
Sensor/Trip 3200.0 A
Plug 0.0 A
Settings Phase
   Ir 0.60 xIn (1920A)  
   tr 4 sec  
   Isd 3.00 xIr (5760A)  
   tsd 0.1 (I^2t On)  
   Ii 2 xIn (6400A)  

10Q11 Incomer 1

13Q11  
NSX630N-630A Micrologic 2.3  
Frame/Rating 630.0 A
Sensor/Trip 630.0 A
Plug 0.0 A
Settings Phase
   Ir x Io = 630; 1 (630A)  
   tr ( Fixed )   
   Isd 4 x Ir (2520A)  
   tsd = Fixed ( 80 ms )  
   Ii = Fixed (6900A)  

13Q11

CB11  
XS630NE adj Inst  
Frame/Rating 400.0 A
Sensor/Trip 400.0 A
Plug 320.0 A
Settings Phase
   I1 = 1.00 xIo (320A)  
   T1 = 5.0  
   I2 = 2.0 (640A)  
   T2 = 0.1 (I^2t Off)  
   I3 = 6.0 (1920A)  

CB11

 TCC Name: tcc11  

 Ref. Voltage: 415 V  

 Current in Amps  x 1 A 

 QUU Gibson Island - WWTP   December 5, 2014 

 Main LV Switchboard Coordination Studies  Appendix [C03]

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 860 of 986



0.5 1 10

1
0
0

1
K

1
0
K

0.01

0.10

1

10

100

1000

CURRENT IN AMPERES

T
I
M
E
 
I
N
 
S
E
C
O
N
D
S

10Q13 Incomer 3  
NW32 H1-Micrologic 6.0P  
Frame/Rating 3200.0 A
Sensor/Trip 3200.0 A
Plug 0.0 A
Settings Phase
   Ir 0.60 xIn (1920A)  
   tr 4 sec  
   Isd 3.00 xIr (5760A)  
   tsd 0.1 (I^2t On)  
   Ii 2 xIn (6400A)  

10Q13 Incomer 3

12Q14  
NSX630N-630A Micrologic 2.3  
Frame/Rating 630.0 A
Sensor/Trip 630.0 A
Plug 0.0 A
Settings Phase
   Ir x Io = 630; 1 (630A)  
   tr ( Fixed )   
   Isd 4 x Ir (2520A)  
   tsd = Fixed ( 80 ms )  
   Ii = Fixed (6900A)  

12Q14

CB12  
XS630NE adj Inst  
Frame/Rating 400.0 A
Sensor/Trip 400.0 A
Plug 320.0 A
Settings Phase
   I1 = 1.00 xIo (320A)  
   T1 = 5.0  
   I2 = 2.0 (640A)  
   T2 = 0.1 (I^2t Off)  
   I3 = 6.0 (1920A)  

CB12

10Q13 Incomer 3  
NW32 H1-Micrologic 6.0P  
Frame/Rating 3200.0 A
Sensor/Trip 3200.0 A
Plug 0.0 A
Settings Phase
   Ir 0.60 xIn (1920A)  
   tr 4 sec  
   Isd 3.00 xIr (5760A)  
   tsd 0.1 (I^2t On)  
   Ii 2 xIn (6400A)  

10Q13 Incomer 3

12Q14  
NSX630N-630A Micrologic 2.3  
Frame/Rating 630.0 A
Sensor/Trip 630.0 A
Plug 0.0 A
Settings Phase
   Ir x Io = 630; 1 (630A)  
   tr ( Fixed )   
   Isd 4 x Ir (2520A)  
   tsd = Fixed ( 80 ms )  
   Ii = Fixed (6900A)  

12Q14

CB12  
XS630NE adj Inst  
Frame/Rating 400.0 A
Sensor/Trip 400.0 A
Plug 320.0 A
Settings Phase
   I1 = 1.00 xIo (320A)  
   T1 = 5.0  
   I2 = 2.0 (640A)  
   T2 = 0.1 (I^2t Off)  
   I3 = 6.0 (1920A)  

CB12

 TCC Name: tcc12  

 Ref. Voltage: 415 V  

 Current in Amps  x 1 A 
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Lend Lease Services

Power Infrastructure

Gibson Island WWTP

Replacement Aerator Blowers

Settings Required Rev 2

1 2 3 4 5 6 7 8 9 10

10Q11 Incomer 1 NW32H1 Micrologic 6.0A 486/5/5-0205-060 sht 1 of 3
Changed loading, model for ML6.0P will need modification for study.

Settings provided are preliminary and will be confirmed by protection study.
In = 3200A

Ir = In x 0.6

    = 1,920A
tr (s) = 4

Isd = Ir x 3.0

       = 5760A
tsd = 0.1 I

2
t = ON

Ii = In x 2

     = 6,400A

lg = in x 0.3

     = 500A
tg (s) = 0.1 I

2
t = ON

10Q14 Bustie 1-2 NW32H1 Non Auto 486/5/5-0205-060 sht 1 of 3 No settings. Intrim settings provided

10Q12 Incomer 2 NW32H1 Micrologic 6.0A 486/5/5-0205-061 sht 2 of 3
As for 10Q11, same settings - perform different coordination scenarios.

Settings provided are preliminary and will be confirmed by protection study.
In = 3200A

Ir = In x 0.6

    = 1,920A
tr (s) = 4

Isd = Ir x 3.0

       = 5760A
tsd = 0.1 I

2
t = ON

Ii = In x 2

     = 6,400A

lg = in x 0.3

     = 500A
tg (s) = 0.1 I

2
t = ON

10Q15 Bustie 2-3 NW32H1 Non Auto 486/5/5-0205-061 sht 2 of 3 No settings. Intrim settings provided

10Q13 Incomer 3 NW32H1 Micrologic 6.0A 486/5/5-0205-061 sht 2 of 3
As for 10Q11, same settings - perform different coordination scenarios.

Settings provided are preliminary and will be confirmed by protection study.
In = 3200A

Ir = In x 0.6

    = 1,920A
tr (s) = 4

Isd = Ir x 3.0

       = 5760A
tsd = 0.1 I

2
t = ON

Ii = In x 2

     = 6,400A

lg = in x 0.3

     = 500A
tg (s) = 0.1 I

2
t = ON

11Q16 ATS from ASB2 NSX400N Micrologic 2.3 486/5/5-0205-060 sht 1 of 3

No precedence, have model, need loading information for study.

Need ABS2 to 11Q16 cable details for power systems study. Need ABS2 

protection settings for coordination. These settings are intrim only.

In = 400A Io = 400A
Ir = Io x 1

    = 400A

tr = Non-adj Isd = Ir x 5

       = 2000A

tsd = Fixed

  = 80 ms max

Ii = Non-adj

     = In x 12

         (4,800A)

10Q16 ATS to MCC MBSB NSX400N Micrologic 2.3 486/5/5-0205-060 sht 1 of 3
As for 11Q16, same settings - perform different coordination scenario checks. 

These settings are intrim only.
In = 400A Io = 400A

Ir = Io x 1

    = 400A

tr = Non-adj Isd = Ir x 5

       = 2000A

tsd = Fixed

  = 80 ms max

Ii = Non-adj

     = In x 12

         (4,800A)

20Q16 MS to ESB1 DB NSX100N TM63D + VIGI MH 486/5/5-0205-060 sht 1 of 3

No component model available for this type MCCB. Model for VIGI MH 

available.

Internal to MCC MBSB, C60H MCB loading detail on 486/5/5-0205-109 sht 3 of 

3

In = 100A Io = 63
Ir = Io x 1

    = 63A

tr = Non-adj Im = 5 x Io

       = 315A
tm = Fixed Vigi MH

Io> = 0.3 A

       = 300 mA
to> = 0 ms

12Q16 MS to BE1 Blower Room L&P NSX100N TM63D + VIGI MH 486/5/5-0205-060 sht 1 of 3

Modelling as for 20Q16. Need cable details for study.

Loading on clients drawings - TBA. 60A and 500mA indicated on 879540-84-

DWG-061-01_A.

In = 100A Io = 63
Ir = Io x 1

    = 63A

tr = Non-adj Im = 5 x Io

       = 315A
tm = Fixed Vigi MH

Io> = 0.3 A

       = 300 mA
to> = 0 ms

13Q16 MS to PLC Blower Swrm PLC NSX100N TM63D + VIGI MH 486/5/5-0205-060 sht 1 of 3

Modelling as for 20Q16. Need cable details for study.

Loading on clients drawings - TBA. 60A and 500mA indicated on 879540-84-

DWG-062-01_A.

In = 100A Io = 63
Ir = Io x 1

    = 63A

tr = Non-adj Im = 5 x Io

       = 315A
tm = Fixed Vigi MH

Io> = 0.3 A

       = 300 mA
to> = 0 ms

14Q16
MS to ESB2 Essential 

Switchboard
NSX160N TM160D 486/5/5-0205-060 sht 1 of 3

Model available for this MCCB but requires validation. Need cable details for 

study.

Loading on clients drawings - TBA. 150A indicated on 879540-84-DWG-063-

01_A.

In = 160A Io = 160
Ir = Io x 0.9

    = 144A

tr = Non-adj Im = 5 x In

       = 800A
tm = Fixed

15Q16
MS to FCV30305 Plant Bypass 

Valve
NSX100N TM25D 486/5/5-0205-060 sht 1 of 3

Modelling as for 20Q16 - with TM25D type. Need cable details for study.

Loading on clients drawings - TBA. 20A indicated on 879540-84-DWG-064-

01_A.

In = 100A Io = 25
Ir = Io x 0.8

    = 20A

tr = Non-adj Im = 5 x In

       = 500A
tm = Fixed

16Q16 Future Spare NSX250N TM250D 486/5/5-0205-060 sht 1 of 3 No settings. Intrim settings provided In = 250A Io = 250
Ir = Io x 1

    = 250A
tr = Non-adj
 Im = 5 x In
       = 1250Atm = Fixed

12Q11 MS to BL006 (Future) NSX630N Micrologic 5.3 E 486/5/5-0205-060 sht 1 of 3

No model for ML2.3M trip unit. No model for VSD and Filter.

Need manufacturer's information for power systems analysis including blower 

protection. ML2.3 used to provide future discrimination and protection of 

Harmonic Filter

No Model for ML5.3E trip unit. Curve Direct used to replicate the original TCC 

curve with ML5.3E settings (20150311dps)

In = 630A A = 570 A Ir = 536A tr = 16.0s
Isd = Ir x 8

       = 4288A
tm(tsd) = 0.0 I2t = OFF

Ii = 11.0 x In

    = 6900A

11Q11
MS to BL004 235kW (395A) 

via VSD + Filter
NSX630N Micrologic 5.3 E 486/5/5-0205-060 sht 1 of 3

No model for ML2.3M trip unit. No model for VSD and Filter.

Need manufacturer's information for power systems analysis including blower 

protection. ML2.3 used to provide future discrimination and protection of 

Harmonic Filter

No Model for ML5.3E trip unit. Curve Direct used to replicate the original TCC 

curve with ML5.3E settings (20150311dps)

In = 630A A = 570 A Ir = 536A tr = 16.0s
Isd = Ir x 8

       = 4288A
tm(tsd) = 0.0 I2t = OFF

Ii = 11.0 x In

    = 6900A

13Q11 MS to ASB3_BUS-1 NSX630N Micrologic 2.3 486/5/5-0205-060 sht 1 of 3

Model for NSX630N with ML2.3 exists but needs validation. Downstream 

ASB3_BUS-1 MCCB (CB11) is a Terasaki XS400NE which will require model 

validation for coordination. Settings are LTPU 0.8 (320A), LTD 5.0, STPU 2.0 

(800A), STD 0.1, INST 6.16 (2464A).

EF protection also provided previously via Nilsen16-EF D-PRO for this feed as, 

EFPU 0.05 (80A), EI 0.8, 50P-2 INST 2.0 (3200A). No EF on NSX630N ML2.3 

protection.

In = 630A Io = 630A
Ir = In x 1

    = 630A
tr (fixed)

Isd = Ir x 4

       = 2520A

tsd = Fixed

  = 80 ms max

Ii = Non-adj

    = 6900A

19Q12 Future Spare NW16H1 Micrologic 2.0A 486/5/5-0205-060 sht 1 of 3 No settings. Intrim settings provided

18Q12 MS to ESB1 (Temporary Feed) NSX400N Micrologic 2.3 486/5/5-0205-061 sht 2 of 3 Model as for 11Q16. This is a temporary feed. Settings to protect cable only. In = 400A Io = 400A
Ir = Io x 1

    = 400A

tr = Non-adj Isd = Ir x 1.5

       = 600A

tsd = Fixed

  = 80 ms max

Ii = Non-adj

     = In x 12A

13Q12 MS to B1 DB NSX250N TM250D + VIGI MH 486/5/5-0205-061 sht 2 of 3

Model to be validated.

Loading on client's drawings - TBA. 250A and 500mA indicated on 879540-84-

DWG-0055-01_A.

In = 250A Io = 250
Ir = Io x 1

    = 250A

tr = Non-adj Im = 5 x In

       = 1250A
tm = Fixed Vigi MH

Io> = 0.3 A

       = 300 mA
to> = 0 ms

14Q12
MS to FCV30301 Grit Channel 

Air Flow Actuator
NSX100N TM16D 486/5/5-0205-061 sht 2 of 3

Modelling as for 20Q16 - with TM16D type. Need cable details for study.

Loading on client's drawing - TBA. 2A indicated on 879540-84-DWG-0056-

01_A.

In = 100A Io = 16
Ir = Io x 0.7

    = 11.2 A

tr = Non-adj Im = 5 x In

       = 500A
tm = Fixed

MBSB ID Device Description Component Description Project Drawing Number Comments
Settings
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Lend Lease Services

Power Infrastructure

Gibson Island WWTP

Replacement Aerator Blowers

Settings Required Rev 2

MBSB ID Device Description Component Description Project Drawing Number Comments
Settings

15Q12 MS to Grit Dredger NSX160N TM160D 486/5/5-0205-061 sht 2 of 3

As for 14Q16, model to be validated.

Loading on client's drawings - TBA. 160A indicated on 879540-84-DWG-0057-

01_A.

In = 160A Io = 160
Ir = Io x 1

    = 160A

tr = Non-adj Im = 5 x In

       = 800A
tm = Fixed

17Q12
MS to Oxidation Ditch 

(Future)
NSX160N TM125D 486/5/5-0205-061 sht 2 of 3

No settings required.

Note: There isn't a 125A frame size for the NSX series. This will be an NSX160N 

TM125D MCCB.

In = 160A Io = 125
Ir = Io x 1

    = 125A

tr = Non-adj Im = 5 x In

       = 800A
tm = Fixed

16Q12 MS to FST Final Settling Tank NSX400N Micrologic 2.3 486/5/5-0205-061 sht 2 of 3

Model as for 10Q11.

Loading on client's drawing - TBA. 400A indicated on 879540-84-DWG-0058-

01_A.

In = 400A Io = 400A
Ir = Io x 1

    = 400A

tr = Non-adj Isd = Ir x 1.5

       = 600A

tsd = Fixed

  = 80 ms max

Ii = Non-adj

     = In x 12A

12Q12 MS to BL005 (Future) NSX630N Micrologic 5.3 E 486/5/5-0205-060 sht 1 of 3

No model for ML2.3M trip unit. No model for VSD and Filter.

Need manufacturer's information for power systems analysis including blower 

protection. ML2.3 used to provide future discrimination and protection of 

Harmonic Filter

No Model for ML5.3E trip unit. Curve Direct used to replicate the original TCC 

curve with ML5.3E settings (20150311dps)

In = 630A A = 570 A Ir = 536A tr = 16.0s
Isd = Ir x 8

       = 4288A
tm(tsd) = 0.0 I2t = OFF

Ii = 11.0 x In

    = 6900A

11Q12
MS to BL002 235kW (395A) 

via VSD + Filter
NSX630N Micrologic 5.3 E 486/5/5-0205-060 sht 1 of 3

No model for ML2.3M trip unit. No model for VSD and Filter.

Need manufacturer's information for power systems analysis including blower 

protection. ML2.3 used to provide future discrimination and protection of 

Harmonic Filter

No Model for ML5.3E trip unit. Curve Direct used to replicate the original TCC 

curve with ML5.3E settings (20150311dps)

In = 630A A = 570 A Ir = 536A tr = 16.0s
Isd = Ir x 8

       = 4288A
tm(tsd) = 0.0 I2t = OFF

Ii = 11.0 x In

    = 6900A

13Q13 MS to ASB3_BUS-2 NSX630N Micrologic 2.3 486/5/5-0205-061 sht 2 of 3
As for 13Q11. Note details for CB12 assumend to be same as for CB11 except 

for INST setting which is 3.0 (1200A).
In = 630A Io = 630A

Ir = In x 1

    = 630A
tr (fixed)

Isd = Ir x 4

       = 2520A

tsd = Fixed

  = 80 ms max

Ii = Non-adj

    = 6900A

12Q13
MS to BL003 235kW (395A) 

via VSD + Filter
NSX630N Micrologic 5.3 E 486/5/5-0205-060 sht 1 of 3

No model for ML2.3M trip unit. No model for VSD and Filter.

Need manufacturer's information for power systems analysis including blower 

protection. ML2.3 used to provide future discrimination and protection of 

Harmonic Filter

No Model for ML5.3E trip unit. Curve Direct used to replicate the original TCC 

curve with ML5.3E settings (20150311dps)

In = 630A A = 570 A Ir = 536A tr = 16.0s
Isd = Ir x 8

       = 4288A
tm(tsd) = 0.0 I2t = OFF

Ii = 11.0 x In

    = 6900A

11Q13
MS to BL001 235kW (395A) 

via VSD + Filter
NSX630N Micrologic 5.3 E 486/5/5-0205-060 sht 1 of 3

No model for ML2.3M trip unit. No model for VSD and Filter.

Need manufacturer's information for power systems analysis including blower 

protection. ML2.3 used to provide future discrimination and protection of 

Harmonic Filter

No Model for ML5.3E trip unit. Curve Direct used to replicate the original TCC 

curve with ML5.3E settings (20150311dps)

In = 630A A = 570 A Ir = 536A tr = 16.0s
Isd = Ir x 8

       = 4288A
tm(tsd) = 0.0 I2t = OFF

Ii = 11.0 x In

    = 6900A

MBSB Protection Settings Rev 2.xlsx Page 2 of 2 Status: 11/03/2015, 5:27 PM
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Appendix D – Supporting Documents 

 

[D1] 486/5/5-0205-061 sht 1 of 3 amdt 2 Blower 415V Main Switchboard MBSB Single Line Diagram 
[D2] 486/5/5-0205-061 sht 2 of 3 amdt 0 Blower 415V Main Switchboard MBSB Single Line Diagram 
[D3] 486/5/5-0205-109 sht 3 of 3 amdt B Blower 415V Main Switchboard MBSB Single Line Diagram 
[D4] Protection Data LSIS_SUSOL_MCCB_TS630N_630A 
[D5] Castell Key Interlocking Scheme – 3 Incomers and 2 Busties 
[D6] Cable Schedule 879540-84-LI-0001-B 
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CLIENT GIBSON ISLAND
PROJECT REPLACEMENT OF AERATION BLOWERS
PROJECT No. 879540

MBSB

Source Destination No. Of 
Cores

Conductor 
Size (mm2)

Estimated 
Length (m)

Cable Insulation Type
Voltage 
Grade

Voltage Single Line Drawing Ref. Schematic

MBSB-P1R SUBSTATION 1 TRANSFORMER 1 MBSB INCOMER 1 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P1W SUBSTATION 1 TRANSFORMER 1 MBSB INCOMER 1 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P1B SUBSTATION 1 TRANSFORMER 1 MBSB INCOMER 1 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P1N SUBSTATION 1 TRANSFORMER 1 MBSB INCOMER 1 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P2R SUBSTATION 1 TRANSFORMER 1 MBSB INCOMER 1 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P2W SUBSTATION 1 TRANSFORMER 1 MBSB INCOMER 1 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P2B SUBSTATION 1 TRANSFORMER 1 MBSB INCOMER 1 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P2N SUBSTATION 1 TRANSFORMER 1 MBSB INCOMER 1 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P3R SUBSTATION 1 TRANSFORMER 1 MBSB INCOMER 1 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P3W SUBSTATION 1 TRANSFORMER 1 MBSB INCOMER 1 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P3B SUBSTATION 1 TRANSFORMER 1 MBSB INCOMER 1 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P3N SUBSTATION 1 TRANSFORMER 1 MBSB INCOMER 1 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P4R SUBSTATION 1 TRANSFORMER 1 MBSB INCOMER 1 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P4W SUBSTATION 1 TRANSFORMER 1 MBSB INCOMER 1 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P4B SUBSTATION 1 TRANSFORMER 1 MBSB INCOMER 1 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P4N SUBSTATION 1 TRANSFORMER 1 MBSB INCOMER 1 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P5R SUBSTATION 1 TRANSFORMER 1 MBSB INCOMER 1 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P5W SUBSTATION 1 TRANSFORMER 1 MBSB INCOMER 1 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P5B SUBSTATION 1 TRANSFORMER 1 MBSB INCOMER 1 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P5N SUBSTATION 1 TRANSFORMER 1 MBSB INCOMER 1 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P6R SUBSTATION 1 TRANSFORMER 1 MBSB INCOMER 1 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P6W SUBSTATION 1 TRANSFORMER 1 MBSB INCOMER 1 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P6B SUBSTATION 1 TRANSFORMER 1 MBSB INCOMER 1 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P6N SUBSTATION 1 TRANSFORMER 1 MBSB INCOMER 1 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

BE1-P1 MBSB BUS1 - MOTOR CONTROL CENTRE BE1 - LIGHT & POWER DB 4C+E 25 10 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

PLC DB-P1 MBSB BUS1 - MOTOR CONTROL CENTRE PLC  POWER DB 4C+E 25 10 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

B ESB2-P1 MBSB BUS1 - MOTOR CONTROL CENTRE ESB2 - ESSENTIAL SWITCHBOARD 4C+E 240 245 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

BV-P1 MBSB BUS1 - MOTOR CONTROL CENTRE BYPASS VALVE 4C+E 4 10 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

OD-P1 MBSB BUS1 - MOTOR CONTROL CENTRE OXIDATION DITCH 4C+E 240 10 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

B4-P1 MBSB BUS1 - MOTOR CONTROL CENTRE BLOWER 4 RFI 4C+E 2 x 240 3 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

B4-P2 BLOWER 4 RFI BLOWER 4 MOTOR 4C+E 2 x 240 30 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

ASB3-1-P1 MBSB BUS1 - MOTOR CONTROL CENTRE ASB3 - AUXILIARY SWITCHBOARD 4C+E 2 x 185 45 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

-

MBSB-P1 SUBSTATION 1 TRANSFORMER 2 MBSB INCOMER 2 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P1 SUBSTATION 1 TRANSFORMER 2 MBSB INCOMER 2 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P1 SUBSTATION 1 TRANSFORMER 2 MBSB INCOMER 2 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P1 SUBSTATION 1 TRANSFORMER 2 MBSB INCOMER 2 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P2R SUBSTATION 1 TRANSFORMER 2 MBSB INCOMER 2 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P2W SUBSTATION 1 TRANSFORMER 2 MBSB INCOMER 2 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P2B SUBSTATION 1 TRANSFORMER 2 MBSB INCOMER 2 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P2N SUBSTATION 1 TRANSFORMER 2 MBSB INCOMER 2 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P3R SUBSTATION 1 TRANSFORMER 2 MBSB INCOMER 2 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

Comments

879540-84-LI-0001
CABLE SCHEDULE - MBSB

Rev Cable No.

Cable Route Cable Details
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Source Destination No. Of 
Cores

Conductor 
Size (mm2)

Estimated 
Length (m)

Cable Insulation Type
Voltage 
Grade

Voltage Single Line Drawing Ref. Schematic
CommentsRev Cable No.

Cable Route Cable Details

MBSB-P3W SUBSTATION 1 TRANSFORMER 2 MBSB INCOMER 2 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P3B SUBSTATION 1 TRANSFORMER 2 MBSB INCOMER 2 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P3N SUBSTATION 1 TRANSFORMER 2 MBSB INCOMER 2 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P4R SUBSTATION 1 TRANSFORMER 2 MBSB INCOMER 2 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P4W SUBSTATION 1 TRANSFORMER 2 MBSB INCOMER 2 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P4B SUBSTATION 1 TRANSFORMER 2 MBSB INCOMER 2 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P4N SUBSTATION 1 TRANSFORMER 2 MBSB INCOMER 2 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P5R SUBSTATION 1 TRANSFORMER 2 MBSB INCOMER 2 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P5W SUBSTATION 1 TRANSFORMER 2 MBSB INCOMER 2 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P5B SUBSTATION 1 TRANSFORMER 2 MBSB INCOMER 2 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P5N SUBSTATION 1 TRANSFORMER 2 MBSB INCOMER 2 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P6R SUBSTATION 1 TRANSFORMER 2 MBSB INCOMER 2 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P6W SUBSTATION 1 TRANSFORMER 2 MBSB INCOMER 2 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P6B SUBSTATION 1 TRANSFORMER 2 MBSB INCOMER 2 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P6N SUBSTATION 1 TRANSFORMER 2 MBSB INCOMER 2 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

ESB1-P1 MBSB BUS2 - MOTOR CONTROL CENTRE ESB1 - AUXILIARY SWITCHBOARD 4C+E 2 x 240 10 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

BLOWER1-P1 MBSB BUS2 - MOTOR CONTROL CENTRE BLOWER 1 LIGHT & POWER DB 4C+E 240 15 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

GRIT CHANNEL-P1 MBSB BUS2 - MOTOR CONTROL CENTRE GRIT CHANNEL - AIR FLOW ACTUATOR 4C+E 2.5 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

GRIT DREDGER-P1 MBSB BUS2 - MOTOR CONTROL CENTRE GRIT DREDGER 4C+E 120 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

SETTLE TANK-P1 MBSB BUS2 - MOTOR CONTROL CENTRE FINAL SETTLE TANK 4C+E 2 x 240 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

B2-P1 MBSB BUS2 - MOTOR CONTROL CENTRE BLOWER 2 RFI 4C+E 2 x 185 3 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

B2-P2 BLOWER 2 RFI BLOWER 2 MOTOR 4C+E 2 x 185 25 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

-

MBSB-P1 SUBSTATION 1 TRANSFORMER 3 MBSB INCOMER 3 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P1 SUBSTATION 1 TRANSFORMER 3 MBSB INCOMER 3 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P1 SUBSTATION 1 TRANSFORMER 3 MBSB INCOMER 3 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P1 SUBSTATION 1 TRANSFORMER 3 MBSB INCOMER 3 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P2R SUBSTATION 1 TRANSFORMER 3 MBSB INCOMER 3 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P2W SUBSTATION 1 TRANSFORMER 3 MBSB INCOMER 3 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P2B SUBSTATION 1 TRANSFORMER 3 MBSB INCOMER 3 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P2N SUBSTATION 1 TRANSFORMER 3 MBSB INCOMER 3 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P3R SUBSTATION 1 TRANSFORMER 3 MBSB INCOMER 3 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P3W SUBSTATION 1 TRANSFORMER 3 MBSB INCOMER 3 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P3B SUBSTATION 1 TRANSFORMER 3 MBSB INCOMER 3 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P3N SUBSTATION 1 TRANSFORMER 3 MBSB INCOMER 3 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P4R SUBSTATION 1 TRANSFORMER 3 MBSB INCOMER 3 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P4W SUBSTATION 1 TRANSFORMER 3 MBSB INCOMER 3 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P4B SUBSTATION 1 TRANSFORMER 3 MBSB INCOMER 3 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P4N SUBSTATION 1 TRANSFORMER 3 MBSB INCOMER 3 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P5R SUBSTATION 1 TRANSFORMER 3 MBSB INCOMER 3 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P5W SUBSTATION 1 TRANSFORMER 3 MBSB INCOMER 3 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P5B SUBSTATION 1 TRANSFORMER 3 MBSB INCOMER 3 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P5N SUBSTATION 1 TRANSFORMER 3 MBSB INCOMER 3 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P6R SUBSTATION 1 TRANSFORMER 3 MBSB INCOMER 3 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P6W SUBSTATION 1 TRANSFORMER 3 MBSB INCOMER 3 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

MBSB-P6B SUBSTATION 1 TRANSFORMER 3 MBSB INCOMER 3 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001
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Source Destination No. Of 
Cores

Conductor 
Size (mm2)

Estimated 
Length (m)

Cable Insulation Type
Voltage 
Grade

Voltage Single Line Drawing Ref. Schematic
CommentsRev Cable No.

Cable Route Cable Details

MBSB-P6N SUBSTATION 1 TRANSFORMER 3 MBSB INCOMER 3 1C 300 20 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

B3-P1 MBSB BUS3 - MOTOR CONTROL CENTRE BLOWER 3 RFI 4C+E 2 x 185 3 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

B3-P2 BLOWER 3 RFI BLOWER 3 MOTOR 4C+E 2 x 185 30 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

B1-P1 MBSB BUS3 - MOTOR CONTROL CENTRE BLOWER 1 RFI 4C+E 2 x 185 3 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

B1-P2 BLOWER 1 RFI BLOWER 1 MOTOR 4C+E 2 x 185 30 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

ASB3-2-P1 MBSB BUS3 - MOTOR CONTROL CENTRE ASB3 - AUXILIARY SWITCHBOARD 4C+E 2 x 185 45 V-90 PVC/PVC 0.6/1kV 415VAC 879540-84-DWG-0001

-

-
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1 Executive Summary 

To facilitate the replacement of the Aeration Blowers, the Blower Main 415V Switchboard MBSB shall be 
replaced. This new 415V Switchboard additionally incorporates and replaces the existing ESB1 and ASB1 
switchboards. 

Settings for protective devices within the new installation were required necessitating load flow analysis, fault 
level determination and arc flash hazards to be evaluated for this new equipment. These power system studies 
were reported in 879540-84-RPT-001. This document summarises the results and provides the protection 
device setting and the arc flash PPE category for the switchboard. 

The Incomer settings shall be set to provide for the normal operation of two Blowers on each transformer. Three 
Blowers on a single transformer is possible for short durations and may require some load shedding to avoid 
tripping. Short time and instantaneous settings on the incomers have been selected to minimise arc flash 
prospective incident energy on the MBSB main Bus Sections. 

The new MBSB will be of a type tested design and provides internal arc fault containment in accordance with 
AS/NZS 3439.1:2002 Annex ZC and ZD. 

Arc Flash analysis has been performed in accordance with IEEE 1584 – 2002 (with recent amendments) from 
which it was determined prospective incident energies of up to 2.6 Cal/cm2 (10.9 J/cm2) are possible under 
some operational scenarios. 

The PPE recommended in accordance with NFPA 70E for personnel working on or near this switchboard is 
Category 1 and the boundary limit is 1030mm from the switchboard. 
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2 Introduction 

The Gibson Island WWTP is a large waste water treatment plant located off Paringa Rd Murarrie, Brisbane. The 
current capacity of this plant is 233,800 E.P and has an estimated ultimate E.P of 292,991. This plant is 
operated and maintained by Queensland Urban Utilities (QUU). 

2.1 Existing Blowers 

The plant has four existing blowers (Blowers 1, 2, 3 & 4) that provide a large volume of air used in the aeration 
process via diffusers in the oxidation ditches of the treatment plant. Blowers 1, 2 and 3 are 415V 250kW HV 
Turbo blowers type KA10SV that were installed when the plant was commissioned in 1988. Blowers 1, 2 and 3 
each have a maximum capacity of 13,000m3/hr. 

Due to an increased loading on the plant an additional blower (Blower 4) was commissioned in 1995. Blower 4 
is a Donkin 415V 425kW blower with a maximum capacity of 20,000m3/hr. All four blowers are connected to a 
common manifold and are capable of operating in parallel as the air demand of the plant requires. 

The aeration blowers are vital for the operation of the biological process within the treatment plant. Incidents 
have occurred with blower equipment that have jeopardised the plant aeration, resulting in the treatment plant 
being at risk of breaching its discharge licence. The Aeration Blower Replacement Project is therefore tasked 
with changing out the blowers to improve plant reliability and provide for future additional redundancy. 

2.2 Project Implementation 

Four new Invent Aerzen AT300-0.8T (235kW) blowers approved by QUU are to be installed incorporating 
variable speed drives and harmonic filters, with provision for two additional blower packages in the future. As 
the existing peak air requirement can allow for up to 2 blowers to be unavailable (ie two Turbo KA10SV blowers 
or one larger Donkin blower), the replacement of blowers shall be implemented such that only one blower will be 
unavailable at any one time which will allow adequate air supply and redundancy to remain in the system during 
the installation. 

Additionally, the scope of this project includes the simultaneous replacement of the 415V Main Blower 
Switchboard (MBSB), Auxiliary Switchboard (ASB1) and one of the associated Essential Services switchboards 
(ESB1). These electrical services are to be incorporated in the new three sectional MBSB. The blower control 
system will also be upgraded with a new PLC and SCADA control interfaces. The staging and implementation of 
the replacement blowers with the new Blower Main Switchboard has been taken into consideration so that there 
is no negative effect on the ongoing operation of the treatment plant. 

2.3 Power System Analysis 

The purpose of the electrical power system analysis studies performed for the new switchgear to be installed 
under this project was to - 

 Determine the system prospective fault levels, 
 Determine the electrical loading,  
 Determine the coordinated protection settings, 
 Determine the Arc Fault Incident Energy and corresponding PPE Category 

This process is essential to confirm the sizing of electrical components and ensure safe operation of the new 
switchgear. The power system analysis was performed using the SKM Power Tools for Windows (PTW) 
software version 7.0.3.6. 
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3 References 

3.1 Standards and Recommended Practices 

[1] AS/NZS 3000:2007 Wiring Rules (Incorporating Amendment Nos 1 and 2) 
[2] AS/NZS 3008.1.1:2009 Electrical Installation – Selection of cables Part 1.1: Cables for alternating 

voltages up to and including 0.6/1 kV – Typical Australian installation conditions 
[3] AS 3851 – 1991 (Incorporating Amendment 1 – 1992) The calculation of short-circuit current in three-

phase a.c. systems  
[4] AS NZS 3439.1:2002 Low-voltage switchgear and control gear assemblies Part 1: Type-tested and 

partially type-tested assemblies. 
[5] AS NZS 4836:2011 Safe working on or near low-voltage electrical installations and equipment 
[6] AS 60076.1 - 2005 Power transformers – General. 
[7] IEC 60287-1-1 Electric Cables - Calculation of current rating 
[8] IEC 60909-0:2001(E) Short-circuit currents in three-phase a.c. systems – Part 0: Calculation of currents  
[9] IEC 60949 Calculation of thermally permissible short circuit currents 
[10] IEEE Std 1584-2002 (including Amendments 1584a-2004 and 1584b-2011) IEEE Guide Performing Arc-

Flash Hazard Calculations 
[11] NFPA 70E – 2012 Standard for Electrical Safety in the Workplace 
[12] ENA/ESAA NENS 09 – 2006 National Guidelines for the selection, use and maintenance of personal 

protective equipment for electrical hazards 

3.2 Single Line Drawings – existing installation 

[13] 3019/3.7.23 sht 1 of 2 rev J Electrical Distribution Schematic Single Line Drawing 
[14] 3019/3.7.23 sht 2 of 2 rev K Electrical Distribution Schematic Single Line Drawing 
[15] 3019/3.7.23-1 sht 1 of 3 rev C Electrical Distribution Single Line Drawing Sheet 1 of 3 
[16] 3019/3.7.23-2 sht 2 of 3 rev K Electrical Distribution Single Line Drawing Sheet 2 of 3 
[17] 3019/3.7.23-3 sht 3 of 3 rev 0 Electrical Distribution Single Line Drawing Sheet 3 of 3 
[18] 3019/3.7.36 11kV Protection and Metering Single Line Drawing 
 

3.3 Power Systems Analysis Report – existing installation 

[19] WSE Pty Ltd Power System Analysis and Protection Coordination Report for Queensland Urban Utilities – 
Gibson Island Sewage Treatment Plant, by Kamron Beygi/Rahim Janfada, issued 1st May 2012 

 

3.4 Power Systems Analysis Report – the new Main Blower Switchboard 

[20] 879540-84-RPT-001 Rev A Gibson Island Power System Analysis Report – Lend Lease, issued 16th 
December 2014 
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4 Input Data 

To perform the electrical power system analysis studies a model of the final electrical installation was generated 
in the PTW software. The efficacy of this model depends on the quality and accuracy of the data input. The 
sources of this input data are therefore identified as follows. 

4.1 Single Line Drawings 

The single line drawings (references [12] thru [18]) were used to provide input to the plant model. The first 
drawing set of SLDs (reference [12] and [13]) contains essential cable size and length details not included in the 
more recent replacement drawings prepared by Stowe, (reference [14], [15] and [16]). As cable details were 
required which could not be determined from other sources, the earlier SLD were used for this purpose. 

4.2 Power System Analysis 

Additionally the existing network power systems analysis report (reference [19]) was used to provide data input 
where available.  In particular the utility fault levels, existing cable sizes/lengths and existing plant loading. The 
report was also used to provide settings for existing plant protection equipment on the line side of the new 
MBSB 415V switchboard. These settings were relied on for coordination studies to determine settings for the 
new switchgear. 
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5 Load Flow Analysis 

Several scenarios were determined for load flow analysis. The objective of this analysis is to select the 
appropriate protection settings for the incomers, given the operational switching opportunities. 

5.1 Normal Operational Loading 

Protection settings have been applied to permit up to two blowers and associated ancillary loads to be run from 
any one transformer on a continuous basis. 

5.2 Maximum Operational Loading 

Operational constraints are required to prevent running three blowers from one transformer on a continual basis, 
which is possible with the initial installation of four blowers. The SCADA system will permit operators to make 
this selection if the need arises. Under this arrangement the incomer may trip unless load shedding is applied 
for ancillary equipment. 

The load profile for all ancillary existing and future equipment is unknown and therefore cannot be modelled. 

5.3 Additional Information 

It should be noted in the load flow scenarios reported in reference [20] that several voltage drop violations (ie > 
5%) are indicated. This analysis is based on information pertaining to the existing installation provided on 
drawings and in reports. This information includes prospective loads, cable sizes and cable lengths. Verification 
of this information is beyond our scope of supply.  
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6 IEC 60909 Fault Current Studies 

In preparation for analysing the arc flash hazards associated with the power system various scenarios were 
investigated to determine the prospective fault levels under operational conditions. These studies are limited to 
scenarios which are possible within the interlocking constraints of the replacement equipment, and considered 
to be operational opportunities as considered in the load flow analysis. 

The objective of these studies is to determine the minimum and maximum fault levels at the three bus sections 
within the new MBSB to confirm the equipment selection and ensure satisfactory coordination of protection 
settings to reduce the prospective incident energy in the event of an arcing fault within this switchboard. 

6.1 Interlocking Scheme for MBSB 

To prevent the paralleling of transformers a Castell Key interlocking scheme has been applied to the MBSB 
Switchboard incomers and Busties. 

Apparently there is an existing mechanical interlocking scheme for the bustie in existing switchboard ASB3. This 
interlock is essential to prevent back-feed to MBSB and the inadvertent paralleling of Transformers 1 and 3 
through the ASB3 bustie. No information is provided for this interlocking within switchboard ASB3. 

6.2 Study Constraints 

Initially only three of the four new blowers will be required to run simultaneously. As the arc flash hazard 
analysis will consider the contribution of induction motors, it is necessary to consider scenarios which will result 
in significant contribution to arc fault currents from blowers. The blowers have been assumed to be controlled by 
VFDs with a bypass switch provision activated for the purposes of the PTW model. 

In general the load on any one transformer will include only one or two blowers. There is a possible scenario 
which will permit three blowers to be powered from Transformer 3 in the initial installation. This scenario will be 
considered, although operationally it is not likely to be used. 
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7 Coordination and PD Settings 

Some hardware changes during manufacture of the Main Blower Switchboard (MBSB) resulted in changes to 
the switchboard protection settings previously issued in the report reference [20].  

The revised settings are included at Appendix [A01]. Particular setting changes and reasons for these changes 
are indicated below. 

7.1 Coordination of Blower PD Settings 

In the earlier report the difficulty of providing coordination between the blower TS630N 630A and the line-side 
NSX630N ML2.3 was noted. The Blower supplier has was requested to provide 500A trip units for the Blowers. 
These have been supplied and installed; hence the TCC plot Appendix [A02] is now applicable. 

Additionally, QUU requested that the NSX630 ML2.3 be replaced with the ML5.3 M trip unit. 

It should be noted that the NSX630 ML5.3 M trip unit was not modelled using SKM PTW. Instead the Schneider 
software Curve Direct 3.4.1 was used to ensure the new settings for the ML5.3 M resulted in the same curve as 
the previously published settings for the ML2.3. See Appendix [A03]. This was done to ensure the validity of the 
previous studies. 
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8 Arc Flash Analysis 

Although the new MBSB is fully type tested for internal arc fault containment and manufactured for reduce risk 
of arc fault in accordance with AS/ZNS 3439.1 2002 (Reference [4] Annex ZC and ZD), the process of IEEE 
1584 (Reference [10]) has been followed to produce a PPE recommendation in accordance with NFPA 70E 
(Reference [11]). The details of this analysis are as follows. 

8.1 Limits of Analysis 

The Arc Flash Hazard analysis is limited to the three bus sections and outgoing functional units of the new 
MBSB switchboard. The outcome of this analysis is to modify the protection settings on this switchboard to 
minimise the prospective incident energy resulting from an arc flash. 

8.2 IEEE1584 Application 

This is a guide document which suggests approaches for conducting an arc-flash hazard analysis but does not 
have mandatory requirements. Following the suggestions in this guide does not guarantee safety, and users 
should take all reasonable, independent steps necessary to minimise risks from arc flashes. 

Users should be aware that the models in this guide are based upon measured arc current incident energy 
under a specific set of test conditions and on theoretical work. Distances, which are based on equations, are 
based on the measured distance of the test instrument from the arc-flash point source. These models will 
enable the user to calculate the estimated maximum incident energy and the estimated arc-flash boundary 
distance. Real arc exposures may be more or less than indicated by these models. 

The IEEE 1584 is intended to provide guidance for the calculation of incident energy and arc-flash protection 
boundaries. Once calculated, this information can be used as a basis to develop strategies that have the goal of 
minimising burn injuries. Strategies include specifying the rating of personal protective equipment (PPE), 
working de-energised, applying arc-resistant switchgear, and following other engineering techniques and work 
practices. 

The IEEE 1584 is based upon testing and analysis of the hazard presented by incident energy. The potentially 
hazardous effects of molten metal splatter, projectiles, pressure impulses, and toxic arc by-products have not 
been considered in these methods. It is expected that future work will provide guidance for these other electrical 
hazards. 

Where used, PPE for the arc-flash hazard is the last line of defence. The protection is not intended to prevent all 
injuries but to mitigate the impact of an arc flash upon the individual, should one occur. In many cases the use 
of PPE has saved lives or prevented injury. The calculations in this guide will lead to selection of a level of PPE 
that is a balance between the calculated estimated incident energy exposure and the work activity being 
performed while meeting the following concerns: 

 The desire to provide enough protection to prevent a second degree burn in all cases 
 The desire to avoid providing more protection than is needed. Hazards may be introduced by the 

garments such as heat stress, poor visibility, and limited body movement 
 Professional judgement must be used in the selection of adequate PPE. 

While it is outside the scope of the IEEE 1584 to mandate PPE, some examples of where PPE may be required 
are: during load interruption, during the visual inspection that verifies that all disconnecting devices are open, 
and during the lockout/tagout. Adequate PPE is required during the tests to verify the absence of voltage after 
the circuits are de-energised and properly locked out/tagged out. 

This guide is not intended to imply that workers be allowed to perform work on exposed energised equipment or 
circuit parts. It must be emphasised that the industry recommended way to minimise electrical injuries and 
fatalities is to ensure that equipment is de-energised and in an electrically safe work condition. But even this act, 
creating an electrically safe work condition, subjects the worker to potential hazards which if they occur, require 
PPE for protection against arc-flash burns. 
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Safety by design measures should be actively considered during the design of electrical installations or 
upgrades to improve personnel safety. For example, properly tested and installed arc resistant switchgear can 
provide safety for operating personnel, while the doors are secured. Remote control and remote racking are 
also examples of methods to improve safety by design. Similarly, providing suitable and readily accessible 
disconnecting means separate from equipment to be worked upon will enable isolation and de-energisation. 
Engineering designs can also specify the appropriate system design, equipment, protection, etc., to minimise 
fault current magnitude and duration. Changing protection settings can reduce the fault current and incident 
energy. It is also possible to consider alternate work practices that provide increased work distance. 

8.3 Arc Flash Hazard Results 

Several PD settings were adjusted to minimise the prospective incident energy due to arc flash at the MBSB. 
Tables of Arc Flash analysis results are provided for each Bus in MBSB in Appendices [B01] thru [B04]. 

In the worst case a PPE Category 1 is recommended for this switchboard with a boundary limit of 1030mm. 

Again it is emphasised that this new MBSB is type tested for internal arc fault containment in compliance with 
Annex ZC and ZD of AS/NZS 3439.1 (Reference [4]). 

8.4 PPE Table 

An extract of the PPE requirements from NFPA 70E is provided below. 

PPE Requirements 

Hazard / Risk Category PPE Description Minimum Arc Rating of 
PE [Cal/cm2 (J/cm2)] 

0 

Protective clothing 

Non-melting or untreated  natural fibre (i.e. untreated cotton, wool, rayon or silk, or 
blends of these materials) with a fabric weight of at least 4.5 oz/yd2 (152g/m2 ) 
   Shirt (long sleeve) 
   Pants (long) 

Protective equipment 

   Safety glasses or safety goggles (SR) 
   Hearing protection (ear canal inserts) 
   Heavy duty leather gloves (AN) 

N/A 

1 

Arc-rated clothing 

   Arc-rated long-sleeve shirt and pants or arc-rated coverall 
   Arc-rated face shield or arc flash suit hood 
   Arc-rated jacket, parka, rainwear, or hard hat liner 

Protective equipment 
   Hard hat 
   Safety glasses or safety goggles (SR) 
   Hearing protection (ear canal inserts) 
   Heavy duty leather gloves 
   Leather work shoes (AN) 

4 (16.74) 

2 

Arc-rated clothing 

   Arc-rated long-sleeve shirt and pants or arc-rated coverall 
   Arc-rated face shield or arc flash suit hood or arc-rated face  
   shield and arc-rated balaclava 
   Arc-rated jacket, parka, rainwear, or hard hat liner (AN) 

Protective equipment 

   Hard hat 
   Safety glasses or safety goggles (SR) 
   Hearing protection (ear canal inserts) 
   Heavy duty leather gloves 
   Leather work shoes 

8 (33.47) 
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3 

Arc-rated clothing selected so that the system arc rating meets the required 
minimum arc rating 

   Arc-rated long-sleeve shirt (AR) 
   Arc-rated pants (AR) 
   Arc-rated coverall (AR) 
   Arc-rated arc flash suit jacket (AR) 
   Arc-rated arc flash suit pants (AR) 
   Arc-rated arc flash suit hood 
   Arc-rated gloves 
   Arc-rated jacket, parka, rainwear, or hard hat liner (AN) 

Protective equipment 

   Hard hat 
   Safety glasses or safety goggles (SR) 
   Hearing protection (ear canal inserts) 
   Leather work shoes 

25 (104.6) 

4 

Arc-rated clothing selected so that the system arc rating meets the required 
minimum arc rating 

   Arc-rated long-sleeve shirt (AR) 
   Arc-rated pants (AR) 
   Arc-rated coverall (AR) 
   Arc-rated arc flash suit jacket (AR) 
   Arc-rated arc flash suit pants (AR) 
   Arc-rated arc flash suit hood 
   Arc-rated gloves 
   Arc-rated jacket, parka, rainwear, or hard hat liner (AN) 

Protective equipment 

   Hard hat 
   Safety glasses or safety goggles (SR) 
   Hearing protection (ear canal inserts) 
   Leather work shoes 

40 (167.36) 

 

8.5  Conclusions 

The new MBSB will be of a type tested design and provides internal arc fault containment in accordance with 
AS/NZS 3439.1:2002 Annex ZC and ZD. 

Arc Flash analysis has been performed in accordance with IEEE 1584 – 2002 (with recent amendments) from 
which it was determined prospective incident energies of up to 2.6 Cal/cm2 (10.9 J/cm2) are possible under 
some operational scenarios. 

The PPE recommended in accordance with NFPA 70E for personnel working on or near this switchboard is 
Category 1 and the boundary limit is 1030mm from the switchboard. 
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Appendix A – Protection Coordination and Settings 

[A01] MBSB Protection Settings Rev 4 
[A02] TCC Blower BL004 – Discrimination with 500A Trip 
[A03] ML 5.3 overlay on ML 2.3 
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Lend Lease Services

Power Infrastructure

Gibson Island WWTP

Replacement Aerator Blowers

Settings Required Rev 4

1 2 3 4 5 6 7 8 9 10

10Q11 Incomer 1 NW32H1 Micrologic 6.0A 486/5/5-0205-060 sht 1 of 3

Changed loading, model for ML6.0P will need modification for study.

Settings provided are preliminary and will be confirmed by protection study.

Ig = 500A (minimum setting for NW32H1)

In = 3200A
Ir = In x 0.6

    = 1,920A
tr (s) = 4

Isd = Ir x 3.0

       = 5760A
tsd = 0.1 I

2
t = ON

Ii = In x 2

     = 6,400A
lg = 500A tg (s) = 0.1 I

2
t = ON

10Q14 Bustie 1-2 NW32H1 Non Auto 486/5/5-0205-060 sht 1 of 3 No settings. Intrim settings provided

10Q12 Incomer 2 NW32H1 Micrologic 6.0A 486/5/5-0205-061 sht 2 of 3

As for 10Q11, same settings - perform different coordination scenarios.

Settings provided are preliminary and will be confirmed by protection study.

Ig = 500A (minimum setting for NW32H1)

In = 3200A
Ir = In x 0.6

    = 1,920A
tr (s) = 4

Isd = Ir x 3.0

       = 5760A
tsd = 0.1 I

2
t = ON

Ii = In x 2

     = 6,400A
lg = 500A tg (s) = 0.1 I

2
t = ON

10Q15 Bustie 2-3 NW32H1 Non Auto 486/5/5-0205-061 sht 2 of 3 No settings. Intrim settings provided

10Q13 Incomer 3 NW32H1 Micrologic 6.0A 486/5/5-0205-061 sht 2 of 3

As for 10Q11, same settings - perform different coordination scenarios.

Settings provided are preliminary and will be confirmed by protection study.

Ig = 500A (minimum setting for NW32H1)

In = 3200A
Ir = In x 0.6

    = 1,920A
tr (s) = 4

Isd = Ir x 3.0

       = 5760A
tsd = 0.1 I

2
t = ON

Ii = In x 2

     = 6,400A
lg = 500A tg (s) = 0.1 I

2
t = ON

11Q16 ATS from ASB2 NSX400N Micrologic 2.3 486/5/5-0205-060 sht 1 of 3

No precedence, have model, need loading information for study.

Need ABS2 to 11Q16 cable details for power systems study. Need ABS2 

protection settings for coordination. These settings are intrim only.

In = 400A Io = 400A
Ir = Io x 1

    = 400A

tr = Non-adj Isd = Ir x 5

       = 2000A

tsd = Fixed

  = 80 ms max

Ii = Non-adj

     = In x 12

         (4,800A)

10Q16 ATS to MCC MBSB NSX400N Micrologic 2.3 486/5/5-0205-060 sht 1 of 3
As for 11Q16, same settings - perform different coordination scenario checks. 

These settings are intrim only.
In = 400A Io = 400A

Ir = Io x 1

    = 400A

tr = Non-adj Isd = Ir x 5

       = 2000A

tsd = Fixed

  = 80 ms max

Ii = Non-adj

     = In x 12

         (4,800A)

20Q16 MS to ESB1 DB NSX100N TM63D + VIGI MH 486/5/5-0205-060 sht 1 of 3

No component model available for this type MCCB. Model for VIGI MH 

available.

Internal to MCC MBSB, C60H MCB loading detail on 486/5/5-0205-109 sht 3 of 

3

Im = Fixed = 500A

In = 100A Io = 63
Ir = Io x 1

    = 63A

tr = Non-adj Im = Fixed

       = 500A
tm = Fixed Vigi MH

Io> = 0.3 A

       = 300 mA
to> = 0 ms

12Q16 MS to BE1 Blower Room L&P NSX100N TM63D + VIGI MH 486/5/5-0205-060 sht 1 of 3

Modelling as for 20Q16. Need cable details for study.

Loading on clients drawings - TBA. 60A and 500mA indicated on 879540-84-

DWG-061-01_A.

Im = Fixed = 500A

In = 100A Io = 63
Ir = Io x 1

    = 63A

tr = Non-adj Im = Fixed

       = 500A
tm = Fixed Vigi MH

Io> = 0.3 A

       = 300 mA
to> = 0 ms

13Q16 MS to PLC Blower Swrm PLC NSX100N TM63D + VIGI MH 486/5/5-0205-060 sht 1 of 3

Modelling as for 20Q16. Need cable details for study.

Loading on clients drawings - TBA. 60A and 500mA indicated on 879540-84-

DWG-062-01_A.

Im = Fixed = 500A

In = 100A Io = 63
Ir = Io x 1

    = 63A

tr = Non-adj Im = Fixed

       = 500A
tm = Fixed Vigi MH

Io> = 0.3 A

       = 300 mA
to> = 0 ms

14Q16
MS to ESB2 Essential 

Switchboard
NSX160N TM160D 486/5/5-0205-060 sht 1 of 3

Model available for this MCCB but requires validation. Need cable details for 

study.

Loading on clients drawings - TBA. 150A indicated on 879540-84-DWG-063-

01_A.

Im = Fixed = 1250A

In = 160A Io = 160
Ir = Io x 0.9

    = 144A

tr = Non-adj Im = Fixed

       = 1250A
tm = Fixed

15Q16
MS to FCV30305 Plant Bypass 

Valve
NSX100N TM25D 486/5/5-0205-060 sht 1 of 3

Modelling as for 20Q16 - with TM25D type. Need cable details for study.

Loading on clients drawings - TBA. 20A indicated on 879540-84-DWG-064-

01_A.

Im = Fixed = 300A

In = 100A Io = 25
Ir = Io x 0.8

    = 20A

tr = Non-adj Im = Fixed

       = 300A
tm = Fixed

16Q16 Future Spare NSX250N TM250D 486/5/5-0205-060 sht 1 of 3 No settings. Intrim settings provided In = 250A Io = 250
Ir = Io x 1

    = 250A
tr = Non-adj
 Im = 5 x In
       = 1250Atm = Fixed

12Q11 MS to BL006 (Future) NSX630N Micrologic 5.3 E 486/5/5-0205-060 sht 1 of 3

No model for ML2.3M trip unit. No model for VSD and Filter.

Need manufacturer's information for power systems analysis including blower 

protection. ML2.3 used to provide future discrimination and protection of 

Harmonic Filter

No Model for ML5.3E trip unit. Curve Direct used to replicate the original TCC 

curve with ML5.3E settings (20150311dps)

In = 630A A = 570 A Ir = 536A tr = 16.0s
Isd = Ir x 8

       = 4288A
tm(tsd) = 0.0 I2t = OFF

Ii = 11.0 x In

    = 6900A

11Q11
MS to BL004 235kW (395A) 

via VSD + Filter
NSX630N Micrologic 5.3 E 486/5/5-0205-060 sht 1 of 3

No model for ML2.3M trip unit. No model for VSD and Filter.

Need manufacturer's information for power systems analysis including blower 

protection. ML2.3 used to provide future discrimination and protection of 

Harmonic Filter

No Model for ML5.3E trip unit. Curve Direct used to replicate the original TCC 

curve with ML5.3E settings (20150311dps)

In = 630A A = 570 A Ir = 536A tr = 16.0s
Isd = Ir x 8

       = 4288A
tm(tsd) = 0.0 I2t = OFF

Ii = 11.0 x In

    = 6900A

13Q11 MS to ASB3_BUS-1 NSX630N Micrologic 2.3 486/5/5-0205-060 sht 1 of 3

Model for NSX630N with ML2.3 exists but needs validation. Downstream 

ASB3_BUS-1 MCCB (CB11) is a Terasaki XS400NE which will require model 

validation for coordination. Settings are LTPU 0.8 (320A), LTD 5.0, STPU 2.0 

(800A), STD 0.1, INST 6.16 (2464A).

EF protection also provided previously via Nilsen16-EF D-PRO for this feed as, 

EFPU 0.05 (80A), EI 0.8, 50P-2 INST 2.0 (3200A). No EF on NSX630N ML2.3 

protection.

In = 630A Io = 630A
Ir = In x 1

    = 630A
tr (fixed)

Isd = Ir x 4

       = 2520A

tsd = Fixed

  = 80 ms max

Ii = Non-adj

    = 6900A

19Q12 Future Spare NW16H1 Micrologic 2.0A 486/5/5-0205-060 sht 1 of 3 No settings. Intrim settings provided

MBSB ID Device Description Component Description Project Drawing Number Comments
Settings
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Lend Lease Services

Power Infrastructure

Gibson Island WWTP

Replacement Aerator Blowers

Settings Required Rev 4

1 2 3 4 5 6 7 8 9 10
MBSB ID Device Description Component Description Project Drawing Number Comments

Settings

18Q12 MS to ESB1 (Temporary Feed) NSX400N Micrologic 2.3 486/5/5-0205-061 sht 2 of 3 Model as for 11Q16. This is a temporary feed. Settings to protect cable only. In = 400A Io = 400A
Ir = Io x 1

    = 400A

tr = Non-adj Isd = Ir x 1.5

       = 600A

tsd = Fixed

  = 80 ms max

Ii = Non-adj

     = In x 12A

13Q12 MS to B1 DB NSX250N TM250D + VIGI MH 486/5/5-0205-061 sht 2 of 3

Model to be validated.

Loading on client's drawings - TBA. 250A and 500mA indicated on 879540-84-

DWG-0055-01_A.

In = 250A Io = 250
Ir = Io x 1

    = 250A

tr = Non-adj Im = 5 x In

       = 1250A
tm = Fixed Vigi MH

Io> = 0.3 A

       = 300 mA
to> = 0 ms

14Q12
MS to FCV30301 Grit Channel 

Air Flow Actuator
NSX100N TM16D 486/5/5-0205-061 sht 2 of 3

Modelling as for 20Q16 - with TM16D type. Need cable details for study.

Loading on client's drawing - TBA. 2A indicated on 879540-84-DWG-0056-

01_A.

Im = Fixed = 190A

In = 100A Io = 16
Ir = Io x 0.7

    = 11.2 A

tr = Non-adj Im = Fixed

       = 190A
tm = Fixed

15Q12 MS to Grit Dredger NSX160N TM160D 486/5/5-0205-061 sht 2 of 3

As for 14Q16, model to be validated.

Loading on client's drawings - TBA. 160A indicated on 879540-84-DWG-0057-

01_A.

Im = Fixed = 1250A

In = 160A Io = 160
Ir = Io x 1

    = 160A

tr = Non-adj Im = Fixed

       = 1250A
tm = Fixed

17Q12
MS to Oxidation Ditch 

(Future)
NSX160N TM125D 486/5/5-0205-061 sht 2 of 3

No settings required.

Note: There isn't a 125A frame size for the NSX series. This will be an NSX160N 

TM125D MCCB.

Im = Fixed = 1250A

In = 160A Io = 125
Ir = Io x 1

    = 125A

tr = Non-adj Im = Fixed

       = 1250A
tm = Fixed

16Q12 MS to FST Final Settling Tank NSX400N Micrologic 2.3 486/5/5-0205-061 sht 2 of 3

Model as for 10Q11.

Loading on client's drawing - TBA. 400A indicated on 879540-84-DWG-0058-

01_A.

In = 400A Io = 400A
Ir = Io x 1

    = 400A

tr = Non-adj Isd = Ir x 1.5

       = 600A

tsd = Fixed

  = 80 ms max

Ii = Non-adj

     = In x 12A

12Q12 MS to BL005 (Future) NSX630N Micrologic 5.3 E 486/5/5-0205-060 sht 1 of 3

No model for ML2.3M trip unit. No model for VSD and Filter.

Need manufacturer's information for power systems analysis including blower 

protection. ML2.3 used to provide future discrimination and protection of 

Harmonic Filter

No Model for ML5.3E trip unit. Curve Direct used to replicate the original TCC 

curve with ML5.3E settings (20150311dps)

In = 630A A = 570 A Ir = 536A tr = 16.0s
Isd = Ir x 8

       = 4288A
tm(tsd) = 0.0 I2t = OFF

Ii = 11.0 x In

    = 6900A

11Q12
MS to BL002 235kW (395A) 

via VSD + Filter
NSX630N Micrologic 5.3 E 486/5/5-0205-060 sht 1 of 3

No model for ML2.3M trip unit. No model for VSD and Filter.

Need manufacturer's information for power systems analysis including blower 

protection. ML2.3 used to provide future discrimination and protection of 

Harmonic Filter

No Model for ML5.3E trip unit. Curve Direct used to replicate the original TCC 

curve with ML5.3E settings (20150311dps)

In = 630A A = 570 A Ir = 536A tr = 16.0s
Isd = Ir x 8

       = 4288A
tm(tsd) = 0.0 I2t = OFF

Ii = 11.0 x In

    = 6900A

13Q13 MS to ASB3_BUS-2 NSX630N Micrologic 2.3 486/5/5-0205-061 sht 2 of 3
As for 13Q11. Note details for CB12 assumend to be same as for CB11 except 

for INST setting which is 3.0 (1200A).
In = 630A Io = 630A

Ir = In x 1

    = 630A
tr (fixed)

Isd = Ir x 4

       = 2520A

tsd = Fixed

  = 80 ms max

Ii = Non-adj

    = 6900A

12Q13
MS to BL003 235kW (395A) 

via VSD + Filter
NSX630N Micrologic 5.3 E 486/5/5-0205-060 sht 1 of 3

No model for ML2.3M trip unit. No model for VSD and Filter.

Need manufacturer's information for power systems analysis including blower 

protection. ML2.3 used to provide future discrimination and protection of 

Harmonic Filter

No Model for ML5.3E trip unit. Curve Direct used to replicate the original TCC 

curve with ML5.3E settings (20150311dps)

In = 630A A = 570 A Ir = 536A tr = 16.0s
Isd = Ir x 8

       = 4288A
tm(tsd) = 0.0 I2t = OFF

Ii = 11.0 x In

    = 6900A

11Q13
MS to BL001 235kW (395A) 

via VSD + Filter
NSX630N Micrologic 5.3 E 486/5/5-0205-060 sht 1 of 3

No model for ML2.3M trip unit. No model for VSD and Filter.

Need manufacturer's information for power systems analysis including blower 

protection. ML2.3 used to provide future discrimination and protection of 

Harmonic Filter

No Model for ML5.3E trip unit. Curve Direct used to replicate the original TCC 

curve with ML5.3E settings (20150311dps)

In = 630A A = 570 A Ir = 536A tr = 16.0s
Isd = Ir x 8

       = 4288A
tm(tsd) = 0.0 I2t = OFF

Ii = 11.0 x In

    = 6900A

PD-B1 BL001 CB TS630 ATU 500 486/5/5-0205-061 sht 2 of 3

The original Susol ATU 630 trip unit has been replaced with the ATU 500 trip 

unit. Protection settings have been changed to coordinate with the upstream 

ML5.3E trip unit.

In = 630A A = 500 A
Ir = 0.9 x A

    = 450 A
NA

Im = In x 5

       = 2500A
NA

PD-B2 BL002 CB TS630 ATU 500 486/5/5-0205-061 sht 2 of 3

The original Susol ATU 630 trip unit has been replaced with the ATU 500 trip 

unit. Protection settings have been changed to coordinate with the upstream 

ML5.3E trip unit.

In = 630A A = 500 A
Ir = 0.9 x A

    = 450 A
NA

Im = In x 5

       = 2500A
NA

PD-B3 BL003 CB TS630 ATU 500 486/5/5-0205-061 sht 2 of 3

The original Susol ATU 630 trip unit has been replaced with the ATU 500 trip 

unit. Protection settings have been changed to coordinate with the upstream 

ML5.3E trip unit.

In = 630A A = 500 A
Ir = 0.9 x A

    = 450 A
NA

Im = In x 5

       = 2500A
NA

PD-B4 BL004 CB TS630 ATU 500 486/5/5-0205-060 sht 1 of 3

The original Susol ATU 630 trip unit has been replaced with the ATU 500 trip 

unit. Protection settings have been changed to coordinate with the upstream 

ML5.3E trip unit.

In = 630A A = 500 A
Ir = 0.9 x A

    = 450 A
NA

Im = In x 5

       = 2500A
NA

BLOWER EQUIPMENT PROTECTION SETTINGS:
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11Q11  
NSX630N-630A Micrologic 2.3  
Frame/Rating 630.0 A
Sensor/Trip 630.0 A
Plug 0.0 A
Settings Phase
   Ir x Io = 570; 0.94 (535.8A)  
   tr ( Fixed )   
   Isd 8 x Ir (4286.4A)  
   tsd = Fixed ( 80 ms )  
   Ii = Fixed (6900A)  

11Q11

PD-B4  
TS630 ATU  
Frame/Rating 630.0 A
Sensor/Trip 500.0 A
Plug 0.0 A
Settings Phase
   Ir 0.9 x (450A)  
   Im x 5 (2500A)  

PD-B4

10Q11 Incomer 1  
NW32 H1-Micrologic 6.0P  
Frame/Rating 3200.0 A
Sensor/Trip 3200.0 A
Plug 0.0 A
Settings Phase
   Ir 0.60 xIn (1920A)  
   tr 4 sec  
   Isd 3.00 xIr (5760A)  
   tsd 0.1 (I^2t On)  
   Ii 2 xIn (6400A)  

10Q11 Incomer 1

11Q11  
NSX630N-630A Micrologic 2.3  
Frame/Rating 630.0 A
Sensor/Trip 630.0 A
Plug 0.0 A
Settings Phase
   Ir x Io = 570; 0.94 (535.8A)  
   tr ( Fixed )   
   Isd 8 x Ir (4286.4A)  
   tsd = Fixed ( 80 ms )  
   Ii = Fixed (6900A)  

11Q11

PD-B4  
TS630 ATU  
Frame/Rating 630.0 A
Sensor/Trip 500.0 A
Plug 0.0 A
Settings Phase
   Ir 0.9 x (450A)  
   Im x 5 (2500A)  

PD-B4

10Q11 Incomer 1  
NW32 H1-Micrologic 6.0P  
Frame/Rating 3200.0 A
Sensor/Trip 3200.0 A
Plug 0.0 A
Settings Phase
   Ir 0.60 xIn (1920A)  
   tr 4 sec  
   Isd 3.00 xIr (5760A)  
   tsd 0.1 (I^2t On)  
   Ii 2 xIn (6400A)  

10Q11 Incomer 1

 TCC Name: Blower 4  

 Ref. Voltage: 415 V  

 Current in Amps  x 1 A 

 QUU Gibson Island - WWTP   December 2, 2014 

 Main LV Switchboard Coordination Studies  Appendix [C2]
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Schneider Electric - Curve Direct V3.4.1 - Tripping curves
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Settings

Range
Circuit-breaker
Trip unit/curve
Rating
Long-time
Io
Ir
tr
Short-time
Im/Isd
I²t (delay)
tm/tsd
Instantaneous
Ii
Discrimination
Limit

Compact

NSX630N

Micrologic 5.3 E

630.00

536.0A

16.0 16.0s

6.00 3216.0A

OFF

0.00 0.00s

11.00 6930.0A

Upstream device

Compact

NSX630N

Micrologic 2.3

630.00

570.00

0.94 535.8A

16.0 16.0s

6.00 3214.8A

6900.0A
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Appendix B – Fault Level Analysis 

Composite Arc Flash Scenario Assessments:  
[B01] Formerly [B08] Arc Flash Assessment – BUS-0001 
[B02] Formerly [B09] Arc Flash Assessment – BUS-0002 
[B03] Formerly [B10] Arc Flash Assessment – BUS-0003 
[B04] Formerly [B11] Arc Flash Assessment – ESB1 
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Lend Lease Services

Power Infrastructure

QUU Gibson Island WWTP

879540 Blower Replacment Project

Arc Flash Assessment - BUS-0001 - Appendix [B8]

Scenario Bus Name Protective Bus Bus Bus Prot Dev Prot Dev Trip/ Ground Breaker Equip Gap Arc Flash Working Incident PPE Level

Device kV Bolted Arcing Bolted Arcing Delay Opening Type (mm) Boundary Distance Energy

Name Fault Fault Fault Fault Time Time/Tol (mm) (mm) (cal/cm2)

(kA) (kA) (kA) (kA) (sec.) (sec.)

AF01 BUS-0001 10Q11 Incomer 1 0.415 26.14 12.27 23.90 11.22 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1

AF01 BUS-0001 PD-B4 (11Q11) 0.415 26.14 12.27 2.32 1.09 0.1 Yes 0.000 SWG 32 704 610 1.5 Category 1 (*N5)

AF02 BUS-0001 10Q11 Incomer 1 0.415 26.14 12.27 23.90 11.22 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1

AF02 BUS-0001 PD-B4 (11Q11) 0.415 26.14 12.27 2.32 1.09 0.1 Yes 0.000 SWG 32 704 610 1.5 Category 1 (*N5)

AF03 BUS-0001 10Q12 Incomer 2 0.415 28.29 13.07 23.80 11.00 0.05 Yes 0.000 SWG 32 682 610 1.4 Category 1

AF03 BUS-0001 PD-B2 (11Q12) 0.415 28.29 13.07 2.31 1.07 0.1 Yes 0.000 SWG 32 774 610 1.7 Category 1 (*N5)

AF03 BUS-0001 PD-B4 (11Q11) 0.415 28.29 13.07 2.32 1.07 0.1 Yes 0.000 SWG 32 774 610 1.7 Category 1 (*N5)

AF04 BUS-0001 10Q11 Incomer 1 0.415 28.37 13.10 23.88 11.03 0.05 Yes 0.000 SWG 32 683 610 1.4 Category 1

AF04 BUS-0001 PD-B2 (11Q12) 0.415 28.37 13.10 2.32 1.07 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1 (*N5)

AF04 BUS-0001 PD-B4 (11Q11) 0.415 28.37 13.10 2.32 1.07 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1 (*N5)

AF05 BUS-0001 10Q12 Incomer 2 0.415 28.31 13.08 23.82 11.00 0.05 Yes 0.000 SWG 32 682 610 1.4 Category 1

AF05 BUS-0001 PD-B2 (11Q12) 0.415 28.31 13.08 2.31 1.07 0.1 Yes 0.000 SWG 32 774 610 1.7 Category 1 (*N5)

AF05 BUS-0001 PD-B4 (11Q11) 0.415 28.31 13.08 2.32 1.07 0.1 Yes 0.000 SWG 32 774 610 1.7 Category 1 (*N5)

AF01 BUS-0001 (10Q11 Incomer 1 LineSide) 2-MCGG (EF) 0.415 26.14 12.27 23.90 11.22 0.02 Yes 0.060 SWG 32 895 610 2.1 Category 1

AF01 BUS-0001 (10Q11 Incomer 1 LineSide) PD-B4 (10Q11 Incomer 1) 0.415 26.14 12.27 2.32 1.09 0.1 Yes 0.000 SWG 32 914 610 2.2 Category 1 (*N5)

AF02 BUS-0001 (10Q11 Incomer 1 LineSide) 2-MCGG (EF) 0.415 26.14 12.27 23.90 11.22 0.02 Yes 0.060 SWG 32 895 610 2.1 Category 1

AF02 BUS-0001 (10Q11 Incomer 1 LineSide) PD-B4 (10Q11 Incomer 1) 0.415 26.14 12.27 2.32 1.09 0.1 Yes 0.000 SWG 32 914 610 2.2 Category 1 (*N5)

AF04 BUS-0001 (10Q11 Incomer 1 LineSide) 2-MCGG (EF) 0.415 28.37 13.10 23.88 11.03 0.02 Yes 0.060 SWG 32 939 610 2.3 Category 1

AF04 BUS-0001 (10Q11 Incomer 1 LineSide) 10Q11 Incomer 1 0.415 28.37 13.10 4.63 2.14 0.1 Yes 0.000 SWG 32 972 610 2.4 Category 1

AF01 BUS-0001 (11Q11 LoadSide) 10Q11 Incomer 1 (11Q11) 0.415 26.14 12.27 23.90 11.22 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1 (*N5)

AF01 BUS-0001 (11Q11 LoadSide) PD-B4 0.415 26.14 12.27 2.32 1.09 0.1 Yes 0.000 SWG 32 704 610 1.5 Category 1

AF02 BUS-0001 (11Q11 LoadSide) 10Q11 Incomer 1 (11Q11) 0.415 26.14 12.27 23.90 11.22 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1 (*N5)

AF02 BUS-0001 (11Q11 LoadSide) PD-B4 0.415 26.14 12.27 2.32 1.09 0.1 Yes 0.000 SWG 32 704 610 1.5 Category 1

AF03 BUS-0001 (11Q11 LoadSide) 10Q12 Incomer 2 (11Q11) 0.415 28.29 13.07 23.80 11.00 0.05 Yes 0.000 SWG 32 682 610 1.4 Category 1 (*N5)

AF03 BUS-0001 (11Q11 LoadSide) PD-B4 0.415 28.29 13.07 2.32 1.07 0.1 Yes 0.000 SWG 32 776 610 1.7 Category 1

AF04 BUS-0001 (11Q11 LoadSide) 10Q11 Incomer 1 (11Q11) 0.415 28.37 13.10 23.88 11.03 0.05 Yes 0.000 SWG 32 683 610 1.4 Category 1 (*N5)

AF04 BUS-0001 (11Q11 LoadSide) PD-B4 0.415 28.37 13.10 2.32 1.07 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1

AF05 BUS-0001 (11Q11 LoadSide) 10Q12 Incomer 2 (11Q11) 0.415 28.31 13.08 23.82 11.00 0.05 Yes 0.000 SWG 32 682 610 1.4 Category 1 (*N5)

AF05 BUS-0001 (11Q11 LoadSide) PD-B4 0.415 28.31 13.08 2.32 1.07 0.1 Yes 0.000 SWG 32 776 610 1.7 Category 1

AF01 BUS-0001 (13Q11 LoadSide) 10Q11 Incomer 1 (13Q11) 0.415 26.14 12.27 23.90 11.22 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1 (*N5)

AF02 BUS-0001 (13Q11 LoadSide) 10Q11 Incomer 1 (13Q11) 0.415 26.14 12.27 23.90 11.22 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1 (*N5)

AF03 BUS-0001 (13Q11 LoadSide) 10Q12 Incomer 2 (13Q11) 0.415 28.29 13.07 23.80 11.00 0.05 Yes 0.000 SWG 32 682 610 1.4 Category 1 (*N5)

AF03 BUS-0001 (13Q11 LoadSide) IndMtr Decay @5cycles 0.415 28.29 13.07 4.62 3.09 0.1 Yes 0.000 SWG 32 776 610 1.7 Category 1

AF04 BUS-0001 (13Q11 LoadSide) 10Q11 Incomer 1 (13Q11) 0.415 28.37 13.10 23.88 11.03 0.05 Yes 0.000 SWG 32 683 610 1.4 Category 1 (*N5)

AF04 BUS-0001 (13Q11 LoadSide) IndMtr Decay @5cycles 0.415 28.37 13.10 4.63 3.09 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1

AF05 BUS-0001 (13Q11 LoadSide) 10Q12 Incomer 2 (13Q11) 0.415 28.31 13.08 23.82 11.00 0.05 Yes 0.000 SWG 32 682 610 1.4 Category 1 (*N5)

AF05 BUS-0001 (13Q11 LoadSide) IndMtr Decay @5cycles 0.415 28.31 13.08 4.62 3.09 0.1 Yes 0.000 SWG 32 776 610 1.7 Category 1

AF06 BUS-0001 10Q11 Incomer 1 0.415 26.16 12.28 23.91 11.23 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1

AF06 BUS-0001 PD-B4 (11Q11) 0.415 26.16 12.28 2.32 1.09 0.1 Yes 0.000 SWG 32 705 610 1.5 Category 1 (*N5)

AF06 BUS-0001 (10Q11 Incomer 1 LineSide) 2-MCGG (EF) 0.415 26.16 12.28 23.91 11.23 0.02 Yes 0.060 SWG 32 895 610 2.1 Category 1

AF06 BUS-0001 (10Q11 Incomer 1 LineSide) PD-B4 (10Q11 Incomer 1) 0.415 26.16 12.28 2.32 1.09 0.1 Yes 0.000 SWG 32 914 610 2.2 Category 1 (*N5)

AF06 BUS-0001 (11Q11 LoadSide) 10Q11 Incomer 1 (11Q11) 0.415 26.16 12.28 23.91 11.23 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1 (*N5)
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Lend Lease Services

Power Infrastructure

QUU Gibson Island WWTP

879540 Blower Replacment Project

Arc Flash Assessment - BUS-0001 - Appendix [B8]

Scenario Bus Name Protective Bus Bus Bus Prot Dev Prot Dev Trip/ Ground Breaker Equip Gap Arc Flash Working Incident PPE Level

Device kV Bolted Arcing Bolted Arcing Delay Opening Type (mm) Boundary Distance Energy

Name Fault Fault Fault Fault Time Time/Tol (mm) (mm) (cal/cm2)

(kA) (kA) (kA) (kA) (sec.) (sec.)

AF06 BUS-0001 (11Q11 LoadSide) PD-B4 0.415 26.16 12.28 2.32 1.09 0.1 Yes 0.000 SWG 32 705 610 1.5 Category 1

AF06 BUS-0001 (13Q11 LoadSide) 10Q11 Incomer 1 (13Q11) 0.415 26.16 12.28 23.91 11.23 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1 (*N5)

AF07 BUS-0001 10Q11 Incomer 1 0.415 26.16 12.28 23.91 11.23 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1

AF07 BUS-0001 PD-B4 (11Q11) 0.415 26.16 12.28 2.32 1.09 0.1 Yes 0.000 SWG 32 705 610 1.5 Category 1 (*N5)

AF07 BUS-0001 (10Q11 Incomer 1 LineSide) 2-MCGG (EF) 0.415 26.16 12.28 23.91 11.23 0.02 Yes 0.060 SWG 32 895 610 2.1 Category 1

AF07 BUS-0001 (10Q11 Incomer 1 LineSide) PD-B4 (10Q11 Incomer 1) 0.415 26.16 12.28 2.32 1.09 0.1 Yes 0.000 SWG 32 914 610 2.2 Category 1 (*N5)

AF07 BUS-0001 (11Q11 LoadSide) 10Q11 Incomer 1 (11Q11) 0.415 26.16 12.28 23.91 11.23 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1 (*N5)

AF07 BUS-0001 (11Q11 LoadSide) PD-B4 0.415 26.16 12.28 2.32 1.09 0.1 Yes 0.000 SWG 32 705 610 1.5 Category 1

AF07 BUS-0001 (13Q11 LoadSide) 10Q11 Incomer 1 (13Q11) 0.415 26.16 12.28 23.91 11.23 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1 (*N5)

Arc Flash Analysis.xlsx,BUS-0001 Page 2 of 2 Status:6/12/2014, 4:38 PM
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Lend Lease Services

Power Infrasturcture

QUU Gibson Island WWTP

879540 Blower Replacement Project

Arc Flash Assessment - BUS-0002 - Appendix [B9]

Scenario Bus Name Protective Bus Bus Bus Prot Dev Prot Dev Trip/ Ground Breaker Equip Gap Arc Flash Working Incident PPE Level

Device kV Bolted Arcing Bolted Arcing Delay Opening Type (mm) Boundary Distance Energy

Name Fault Fault Fault Fault Time Time/Tol (mm) (mm) (cal/cm2)

(kA) (kA) (kA) (kA) (sec.) (sec.)

AF01 BUS-0002 10Q12 Incomer 2 0.415 26.14 12.27 23.90 11.22 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1

AF01 BUS-0002 PD-B2 (11Q12) 0.415 26.14 12.27 2.32 1.09 0.1 Yes 0.000 SWG 32 704 610 1.5 Category 1 (*N5)

AF02 BUS-0002 10Q12 Incomer 2 0.415 28.37 13.10 23.88 11.03 0.05 Yes 0.000 SWG 32 683 610 1.4 Category 1

AF02 BUS-0002 PD-B1 (11Q13) 0.415 28.37 13.10 2.32 1.07 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1 (*N5)

AF02 BUS-0002 PD-B2 (11Q12) 0.415 28.37 13.10 2.32 1.07 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1 (*N5)

AF03 BUS-0002 10Q12 Incomer 2 0.415 28.37 13.10 23.88 11.03 0.05 Yes 0.000 SWG 32 683 610 1.4 Category 1

AF03 BUS-0002 PD-B2 (11Q12) 0.415 28.37 13.10 2.32 1.07 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1 (*N5)

AF03 BUS-0002 PD-B4 (11Q11) 0.415 28.37 13.10 2.32 1.07 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1 (*N5)

AF04 BUS-0002 10Q11 Incomer 1 0.415 28.29 13.07 23.80 11.00 0.05 Yes 0.000 SWG 32 682 610 1.4 Category 1

AF04 BUS-0002 PD-B2 (11Q12) 0.415 28.29 13.07 2.32 1.07 0.1 Yes 0.000 SWG 32 774 610 1.7 Category 1 (*N5)

AF04 BUS-0002 PD-B4 (11Q11) 0.415 28.29 13.07 2.31 1.07 0.1 Yes 0.000 SWG 32 774 610 1.7 Category 1 (*N5)

AF05 BUS-0002 10Q12 Incomer 2 0.415 28.39 13.11 23.90 11.03 0.05 Yes 0.000 SWG 32 683 610 1.4 Category 1

AF05 BUS-0002 PD-B2 (11Q12) 0.415 28.39 13.11 2.32 1.07 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1 (*N5)

AF05 BUS-0002 PD-B4 (11Q11) 0.415 28.39 13.11 2.32 1.07 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1 (*N5)

AF01 BUS-0002 (10Q12 Incomer 2 LineSide) 5-MCGG (EF) 0.415 26.14 12.27 23.90 11.22 0.02 Yes 0.060 SWG 32 895 610 2.1 Category 1

AF01 BUS-0002 (10Q12 Incomer 2 LineSide) PD-B2 (10Q12 Incomer 2) 0.415 26.14 12.27 2.32 1.09 0.1 Yes 0.000 SWG 32 914 610 2.2 Category 1 (*N5)

AF02 BUS-0002 (10Q12 Incomer 2 LineSide) 5-MCGG (EF) 0.415 28.37 13.10 23.88 11.03 0.02 Yes 0.060 SWG 32 939 610 2.3 Category 1

AF02 BUS-0002 (10Q12 Incomer 2 LineSide) 10Q12 Incomer 2 0.415 28.37 13.10 4.63 2.14 0.1 Yes 0.000 SWG 32 972 610 2.4 Category 1

AF03 BUS-0002 (10Q12 Incomer 2 LineSide) 5-MCGG (EF) 0.415 28.37 13.10 23.88 11.03 0.02 Yes 0.060 SWG 32 939 610 2.3 Category 1

AF03 BUS-0002 (10Q12 Incomer 2 LineSide) 10Q12 Incomer 2 0.415 28.37 13.10 4.63 2.14 0.1 Yes 0.000 SWG 32 972 610 2.4 Category 1

AF05 BUS-0002 (10Q12 Incomer 2 LineSide) 5-MCGG (EF) 0.415 28.39 13.11 23.90 11.03 0.02 Yes 0.060 SWG 32 939 610 2.3 Category 1

AF05 BUS-0002 (10Q12 Incomer 2 LineSide) 10Q12 Incomer 2 0.415 28.39 13.11 4.63 2.14 0.1 Yes 0.000 SWG 32 972 610 2.4 Category 1

AF01 BUS-0002 (11Q12 LoadSide) 10Q12 Incomer 2 (11Q12) 0.415 26.14 12.27 23.90 11.22 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1 (*N5)

AF01 BUS-0002 (11Q12 LoadSide) PD-B2 0.415 26.14 12.27 2.32 1.09 0.1 Yes 0.000 SWG 32 704 610 1.5 Category 1

AF01 BUS-0002 (13Q12 LoadSide) 13Q12 0.415 26.14 12.27 26.14 12.27 0.017 Yes 0.000 SWG 32 315 610 0.45 Category 0

AF01 BUS-0002 (14Q12 LoadSide) 14Q12 0.415 26.14 12.27 26.14 12.27 0.015 Yes 0.000 SWG 32 289 610 0.40 Category 0

AF01 BUS-0002 (15Q12 LoadSide) 15Q12 0.415 26.14 12.27 26.14 12.27 0.016 Yes 0.000 SWG 32 306 610 0.43 Category 0

AF01 BUS-0002 (16Q12 LoadSide) 10Q12 Incomer 2 (16Q12) 0.415 26.14 12.27 23.90 11.22 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1 (*N5)

AF01 BUS-0002 (18Q12 LoadSide) 10Q12 Incomer 2 (18Q12) 0.415 26.14 12.27 23.90 11.22 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1 (*N5)

AF02 BUS-0002 (11Q12 LoadSide) 10Q12 Incomer 2 (11Q12) 0.415 28.37 13.10 23.88 11.03 0.05 Yes 0.000 SWG 32 683 610 1.4 Category 1 (*N5)

AF02 BUS-0002 (11Q12 LoadSide) PD-B2 0.415 28.37 13.10 2.32 1.07 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1

AF02 BUS-0002 (13Q12 LoadSide) 13Q12 0.415 28.37 13.10 28.37 13.10 0.017 Yes 0.000 SWG 32 329 610 0.48 Category 0

AF02 BUS-0002 (14Q12 LoadSide) 14Q12 0.415 28.37 13.10 28.37 13.10 0.015 Yes 0.000 SWG 32 303 610 0.43 Category 0

AF02 BUS-0002 (15Q12 LoadSide) 15Q12 0.415 28.37 13.10 28.37 13.10 0.016 Yes 0.000 SWG 32 320 610 0.46 Category 0

AF02 BUS-0002 (16Q12 LoadSide) 10Q12 Incomer 2 (16Q12) 0.415 28.37 13.10 23.88 11.03 0.05 Yes 0.000 SWG 32 683 610 1.4 Category 1 (*N5)

AF02 BUS-0002 (16Q12 LoadSide) IndMtr Decay @5cycles 0.415 28.37 13.10 4.63 3.09 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1

AF02 BUS-0002 (18Q12 LoadSide) 10Q12 Incomer 2 (18Q12) 0.415 28.37 13.10 23.88 11.03 0.05 Yes 0.000 SWG 32 683 610 1.4 Category 1 (*N5)

AF02 BUS-0002 (18Q12 LoadSide) IndMtr Decay @5cycles 0.415 28.37 13.10 4.63 3.09 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1

AF03 BUS-0002 (11Q12 LoadSide) 10Q12 Incomer 2 (11Q12) 0.415 28.37 13.10 23.88 11.03 0.05 Yes 0.000 SWG 32 683 610 1.4 Category 1 (*N5)

AF03 BUS-0002 (11Q12 LoadSide) PD-B2 0.415 28.37 13.10 2.32 1.07 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1

AF03 BUS-0002 (13Q12 LoadSide) 13Q12 0.415 28.37 13.10 28.37 13.10 0.017 Yes 0.000 SWG 32 329 610 0.48 Category 0

AF03 BUS-0002 (14Q12 LoadSide) 14Q12 0.415 28.37 13.10 28.37 13.10 0.015 Yes 0.000 SWG 32 303 610 0.43 Category 0

AF03 BUS-0002 (15Q12 LoadSide) 15Q12 0.415 28.37 13.10 28.37 13.10 0.016 Yes 0.000 SWG 32 320 610 0.46 Category 0

AF03 BUS-0002 (16Q12 LoadSide) 10Q12 Incomer 2 (16Q12) 0.415 28.37 13.10 23.88 11.03 0.05 Yes 0.000 SWG 32 683 610 1.4 Category 1 (*N5)

AF03 BUS-0002 (16Q12 LoadSide) IndMtr Decay @5cycles 0.415 28.37 13.10 4.63 3.09 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1

AF03 BUS-0002 (18Q12 LoadSide) 10Q12 Incomer 2 (18Q12) 0.415 28.37 13.10 23.88 11.03 0.05 Yes 0.000 SWG 32 683 610 1.4 Category 1 (*N5)
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Lend Lease Services

Power Infrasturcture

QUU Gibson Island WWTP

879540 Blower Replacement Project

Arc Flash Assessment - BUS-0002 - Appendix [B9]

Scenario Bus Name Protective Bus Bus Bus Prot Dev Prot Dev Trip/ Ground Breaker Equip Gap Arc Flash Working Incident PPE Level

Device kV Bolted Arcing Bolted Arcing Delay Opening Type (mm) Boundary Distance Energy

Name Fault Fault Fault Fault Time Time/Tol (mm) (mm) (cal/cm2)

(kA) (kA) (kA) (kA) (sec.) (sec.)

AF03 BUS-0002 (18Q12 LoadSide) IndMtr Decay @5cycles 0.415 28.37 13.10 4.63 3.09 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1

AF04 BUS-0002 (11Q12 LoadSide) 10Q11 Incomer 1 (11Q12) 0.415 28.29 13.07 23.80 11.00 0.05 Yes 0.000 SWG 32 682 610 1.4 Category 1 (*N5)

AF04 BUS-0002 (11Q12 LoadSide) PD-B2 0.415 28.29 13.07 2.32 1.07 0.1 Yes 0.000 SWG 32 776 610 1.7 Category 1

AF04 BUS-0002 (13Q12 LoadSide) 13Q12 0.415 28.29 13.07 28.29 13.07 0.017 Yes 0.000 SWG 32 328 610 0.48 Category 0

AF04 BUS-0002 (14Q12 LoadSide) 14Q12 0.415 28.29 13.07 28.29 13.07 0.015 Yes 0.000 SWG 32 302 610 0.42 Category 0

AF04 BUS-0002 (15Q12 LoadSide) 15Q12 0.415 28.29 13.07 28.29 13.07 0.016 Yes 0.000 SWG 32 319 610 0.46 Category 0

AF04 BUS-0002 (16Q12 LoadSide) 10Q11 Incomer 1 (16Q12) 0.415 28.29 13.07 23.80 11.00 0.05 Yes 0.000 SWG 32 682 610 1.4 Category 1 (*N5)

AF04 BUS-0002 (16Q12 LoadSide) IndMtr Decay @5cycles 0.415 28.29 13.07 4.62 3.09 0.1 Yes 0.000 SWG 32 776 610 1.7 Category 1

AF04 BUS-0002 (18Q12 LoadSide) 10Q11 Incomer 1 (18Q12) 0.415 28.29 13.07 23.80 11.00 0.05 Yes 0.000 SWG 32 682 610 1.4 Category 1 (*N5)

AF04 BUS-0002 (18Q12 LoadSide) IndMtr Decay @5cycles 0.415 28.29 13.07 4.62 3.09 0.1 Yes 0.000 SWG 32 776 610 1.7 Category 1

AF05 BUS-0002 (11Q12 LoadSide) 10Q12 Incomer 2 (11Q12) 0.415 28.39 13.11 23.90 11.03 0.05 Yes 0.000 SWG 32 683 610 1.4 Category 1 (*N5)

AF05 BUS-0002 (11Q12 LoadSide) PD-B2 0.415 28.39 13.11 2.32 1.07 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1

AF05 BUS-0002 (13Q12 LoadSide) 13Q12 0.415 28.39 13.11 28.39 13.11 0.017 Yes 0.000 SWG 32 329 610 0.48 Category 0

AF05 BUS-0002 (14Q12 LoadSide) 14Q12 0.415 28.39 13.11 28.39 13.11 0.015 Yes 0.000 SWG 32 303 610 0.43 Category 0

AF05 BUS-0002 (15Q12 LoadSide) 15Q12 0.415 28.39 13.11 28.39 13.11 0.016 Yes 0.000 SWG 32 320 610 0.46 Category 0

AF05 BUS-0002 (16Q12 LoadSide) 10Q12 Incomer 2 (16Q12) 0.415 28.39 13.11 23.90 11.03 0.05 Yes 0.000 SWG 32 683 610 1.4 Category 1 (*N5)

AF05 BUS-0002 (16Q12 LoadSide) IndMtr Decay @5cycles 0.415 28.39 13.11 4.63 3.09 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1

AF05 BUS-0002 (18Q12 LoadSide) 10Q12 Incomer 2 (18Q12) 0.415 28.39 13.11 23.90 11.03 0.05 Yes 0.000 SWG 32 683 610 1.4 Category 1 (*N5)

AF05 BUS-0002 (18Q12 LoadSide) IndMtr Decay @5cycles 0.415 28.39 13.11 4.63 3.09 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1

AF06 BUS-0002 10Q13 Incomer 3 0.415 30.54 13.89 23.79 10.82 0.05 Yes 0.000 SWG 32 713 610 1.5 Category 1

AF06 BUS-0002 PD-B1 (11Q13) 0.415 30.54 13.89 2.31 1.05 0.1 Yes 0.000 SWG 32 840 610 1.9 Category 1 (*N5)

AF06 BUS-0002 PD-B2 (11Q12) 0.415 30.54 13.89 2.32 1.05 0.1 Yes 0.000 SWG 32 840 610 1.9 Category 1 (*N5)

AF06 BUS-0002 PD-B3 (12Q13) 0.415 30.54 13.89 2.31 1.05 0.1 Yes 0.000 SWG 32 840 610 1.9 Category 1 (*N5)

AF06 BUS-0002 (11Q12 LoadSide) 10Q13 Incomer 3 (11Q12) 0.415 30.54 13.89 23.79 10.82 0.05 Yes 0.000 SWG 32 713 610 1.5 Category 1 (*N5)

AF06 BUS-0002 (11Q12 LoadSide) PD-B2 0.415 30.54 13.89 2.32 1.05 0.1 Yes 0.000 SWG 32 842 610 1.9 Category 1

AF06 BUS-0002 (13Q12 LoadSide) 13Q12 0.415 30.54 13.89 30.54 13.89 0.017 Yes 0.000 SWG 32 342 610 0.51 Category 0

AF06 BUS-0002 (14Q12 LoadSide) 14Q12 0.415 30.54 13.89 30.54 13.89 0.015 Yes 0.000 SWG 32 316 610 0.45 Category 0

AF06 BUS-0002 (15Q12 LoadSide) 15Q12 0.415 30.54 13.89 30.54 13.89 0.016 Yes 0.000 SWG 32 333 610 0.49 Category 0

AF06 BUS-0002 (16Q12 LoadSide) 16Q12 0.415 30.54 13.89 30.54 13.89 0.05 Yes 0.000 SWG 32 713 610 1.5 Category 1

AF06 BUS-0002 (18Q12 LoadSide) 18Q12 0.415 30.54 13.89 30.54 13.89 0.05 Yes 0.000 SWG 32 713 610 1.5 Category 1

AF07 BUS-0002 10Q13 Incomer 3 0.415 30.54 13.89 23.79 10.82 0.05 Yes 0.000 SWG 32 713 610 1.5 Category 1

AF07 BUS-0002 PD-B1 (11Q13) 0.415 30.54 13.89 2.31 1.05 0.1 Yes 0.000 SWG 32 840 610 1.9 Category 1 (*N5)

AF07 BUS-0002 PD-B2 (11Q12) 0.415 30.54 13.89 2.32 1.05 0.1 Yes 0.000 SWG 32 840 610 1.9 Category 1 (*N5)

AF07 BUS-0002 PD-B3 (12Q13) 0.415 30.54 13.89 2.31 1.05 0.1 Yes 0.000 SWG 32 840 610 1.9 Category 1 (*N5)

AF07 BUS-0002 (11Q12 LoadSide) 10Q13 Incomer 3 (11Q12) 0.415 30.54 13.89 23.79 10.82 0.05 Yes 0.000 SWG 32 713 610 1.5 Category 1 (*N5)

AF07 BUS-0002 (11Q12 LoadSide) PD-B2 0.415 30.54 13.89 2.32 1.05 0.1 Yes 0.000 SWG 32 842 610 1.9 Category 1

AF07 BUS-0002 (13Q12 LoadSide) 13Q12 0.415 30.54 13.89 30.54 13.89 0.017 Yes 0.000 SWG 32 342 610 0.51 Category 0

AF07 BUS-0002 (14Q12 LoadSide) 14Q12 0.415 30.54 13.89 30.54 13.89 0.015 Yes 0.000 SWG 32 316 610 0.45 Category 0

AF07 BUS-0002 (15Q12 LoadSide) 15Q12 0.415 30.54 13.89 30.54 13.89 0.016 Yes 0.000 SWG 32 333 610 0.49 Category 0

AF07 BUS-0002 (16Q12 LoadSide) 16Q12 0.415 30.54 13.89 30.54 13.89 0.05 Yes 0.000 SWG 32 713 610 1.5 Category 1

AF07 BUS-0002 (18Q12 LoadSide) 18Q12 0.415 30.54 13.89 30.54 13.89 0.05 Yes 0.000 SWG 32 713 610 1.5 Category 1
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Lend Lease Services

Power Infrastructure

QUU Gibson Island WWTP

879540 Blower Replacement Project

Arc Flash Assessment - BUS-0003 - Appendix [B10]

Scenario Bus Name Protective Bus Bus Bus Prot Dev Prot Dev Trip/ Ground Breaker Equip Gap Arc Flash Working Incident PPE Level

Device kV Bolted Arcing Bolted Arcing Delay Opening Type (mm) Boundary Distance Energy

Name Fault Fault Fault Fault Time Time/Tol (mm) (mm) (cal/cm2)

(kA) (kA) (kA) (kA) (sec.) (sec.)

AF01 BUS-0003 10Q13 Incomer 3 0.415 26.14 12.27 23.90 11.22 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1

AF01 BUS-0003 PD-B1 (11Q13) 0.415 26.14 12.27 2.32 1.09 0.1 Yes 0.000 SWG 32 704 610 1.5 Category 1 (*N5)

AF02 BUS-0003 10Q12 Incomer 2 0.415 28.29 13.07 23.80 11.00 0.05 Yes 0.000 SWG 32 682 610 1.4 Category 1

AF02 BUS-0003 PD-B1 (11Q13) 0.415 28.29 13.07 2.32 1.07 0.1 Yes 0.000 SWG 32 774 610 1.7 Category 1 (*N5)

AF02 BUS-0003 PD-B2 (11Q12) 0.415 28.29 13.07 2.31 1.07 0.1 Yes 0.000 SWG 32 774 610 1.7 Category 1 (*N5)

AF03 BUS-0003 10Q13 Incomer 3 0.415 26.14 12.27 23.90 11.22 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1

AF03 BUS-0003 PD-B3 (12Q13) 0.415 26.14 12.27 2.32 1.09 0.1 Yes 0.000 SWG 32 704 610 1.5 Category 1 (*N5)

AF04 BUS-0003 10Q13 Incomer 3 0.415 26.14 12.27 23.90 11.22 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1

AF04 BUS-0003 PD-B3 (12Q13) 0.415 26.14 12.27 2.32 1.09 0.1 Yes 0.000 SWG 32 704 610 1.5 Category 1 (*N5)

AF05 BUS-0003 10Q13 Incomer 3 0.415 28.39 13.11 23.90 11.03 0.05 Yes 0.000 SWG 32 683 610 1.4 Category 1

AF05 BUS-0003 PD-B1 (11Q13) 0.415 28.39 13.11 2.32 1.07 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1 (*N5)

AF05 BUS-0003 PD-B3 (12Q13) 0.415 28.39 13.11 2.32 1.07 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1 (*N5)

AF01 BUS-0003 (10Q13 Incomer 3 LineSide) 7-MCGG (EF) 0.415 26.14 12.27 23.90 11.22 0.02 Yes 0.060 SWG 32 895 610 2.1 Category 1

AF01 BUS-0003 (10Q13 Incomer 3 LineSide) PD-B1 (10Q13 Incomer 3) 0.415 26.14 12.27 2.32 1.09 0.1 Yes 0.000 SWG 32 914 610 2.2 Category 1 (*N5)

AF03 BUS-0003 (10Q13 Incomer 3 LineSide) 7-MCGG (EF) 0.415 26.14 12.27 23.90 11.22 0.02 Yes 0.060 SWG 32 895 610 2.1 Category 1

AF03 BUS-0003 (10Q13 Incomer 3 LineSide) PD-B3 (10Q13 Incomer 3) 0.415 26.14 12.27 2.32 1.09 0.1 Yes 0.000 SWG 32 914 610 2.2 Category 1 (*N5)

AF04 BUS-0003 (10Q13 Incomer 3 LineSide) 7-MCGG (EF) 0.415 26.14 12.27 23.90 11.22 0.02 Yes 0.060 SWG 32 895 610 2.1 Category 1

AF04 BUS-0003 (10Q13 Incomer 3 LineSide) PD-B3 (10Q13 Incomer 3) 0.415 26.14 12.27 2.32 1.09 0.1 Yes 0.000 SWG 32 914 610 2.2 Category 1 (*N5)

AF05 BUS-0003 (10Q13 Incomer 3 LineSide) 7-MCGG (EF) 0.415 28.39 13.11 23.90 11.03 0.02 Yes 0.060 SWG 32 939 610 2.3 Category 1

AF05 BUS-0003 (10Q13 Incomer 3 LineSide) 10Q13 Incomer 3 0.415 28.39 13.11 4.63 2.14 0.1 Yes 0.000 SWG 32 972 610 2.4 Category 1

AF01 BUS-0003 (11Q13 LoadSide) 10Q13 Incomer 3 (11Q13) 0.415 26.14 12.27 23.90 11.22 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1 (*N5)

AF01 BUS-0003 (11Q13 LoadSide) PD-B1 0.415 26.14 12.27 2.32 1.09 0.1 Yes 0.000 SWG 32 704 610 1.5 Category 1

AF02 BUS-0003 (11Q13 LoadSide) 10Q12 Incomer 2 (11Q13) 0.415 28.29 13.07 23.80 11.00 0.05 Yes 0.000 SWG 32 682 610 1.4 Category 1 (*N5)

AF02 BUS-0003 (11Q13 LoadSide) PD-B1 0.415 28.29 13.07 2.32 1.07 0.1 Yes 0.000 SWG 32 776 610 1.7 Category 1

AF05 BUS-0003 (11Q13 LoadSide) 10Q13 Incomer 3 (11Q13) 0.415 28.39 13.11 23.90 11.03 0.05 Yes 0.000 SWG 32 683 610 1.4 Category 1 (*N5)

AF05 BUS-0003 (11Q13 LoadSide) PD-B1 0.415 28.39 13.11 2.32 1.07 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1

AF03 BUS-0003 (12Q13 LoadSide) 10Q13 Incomer 3 (12Q13) 0.415 26.14 12.27 23.90 11.22 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1 (*N5)

AF03 BUS-0003 (12Q13 LoadSide) PD-B3 0.415 26.14 12.27 2.32 1.09 0.1 Yes 0.000 SWG 32 704 610 1.5 Category 1

AF04 BUS-0003 (12Q13 LoadSide) 10Q13 Incomer 3 (12Q13) 0.415 26.14 12.27 23.90 11.22 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1 (*N5)

AF04 BUS-0003 (12Q13 LoadSide) PD-B3 0.415 26.14 12.27 2.32 1.09 0.1 Yes 0.000 SWG 32 704 610 1.5 Category 1

AF05 BUS-0003 (12Q13 LoadSide) 10Q13 Incomer 3 (12Q13) 0.415 28.39 13.11 23.90 11.03 0.05 Yes 0.000 SWG 32 683 610 1.4 Category 1 (*N5)

AF05 BUS-0003 (12Q13 LoadSide) PD-B3 0.415 28.39 13.11 2.32 1.07 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1

AF01 BUS-0003 (12Q14 LoadSide) 10Q13 Incomer 3 (12Q14) 0.415 26.14 12.27 23.90 11.22 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1 (*N5)

AF02 BUS-0003 (12Q14 LoadSide) 10Q12 Incomer 2 (12Q14) 0.415 28.29 13.07 23.80 11.00 0.05 Yes 0.000 SWG 32 682 610 1.4 Category 1 (*N5)

AF02 BUS-0003 (12Q14 LoadSide) IndMtr Decay @5cycles 0.415 28.29 13.07 4.62 3.09 0.1 Yes 0.000 SWG 32 776 610 1.7 Category 1

AF03 BUS-0003 (12Q14 LoadSide) 10Q13 Incomer 3 (12Q14) 0.415 26.14 12.27 23.90 11.22 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1 (*N5)

AF04 BUS-0003 (12Q14 LoadSide) 10Q13 Incomer 3 (12Q14) 0.415 26.14 12.27 23.90 11.22 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1 (*N5)

AF05 BUS-0003 (12Q14 LoadSide) 10Q13 Incomer 3 (12Q14) 0.415 28.39 13.11 23.90 11.03 0.05 Yes 0.000 SWG 32 683 610 1.4 Category 1 (*N5)

AF05 BUS-0003 (12Q14 LoadSide) IndMtr Decay @5cycles 0.415 28.39 13.11 4.63 3.09 0.1 Yes 0.000 SWG 32 777 610 1.7 Category 1

AF06 BUS-0003 10Q13 Incomer 3 0.415 30.64 13.93 23.88 10.85 0.05 Yes 0.000 SWG 32 714 610 1.5 Category 1

AF06 BUS-0003 PD-B1 (11Q13) 0.415 30.64 13.93 2.32 1.05 0.1 Yes 0.000 SWG 32 844 610 1.9 Category 1 (*N5)

AF06 BUS-0003 PD-B2 (11Q12) 0.415 30.64 13.93 2.32 1.05 0.1 Yes 0.000 SWG 32 844 610 1.9 Category 1 (*N5)
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Lend Lease Services

Power Infrastructure

QUU Gibson Island WWTP

879540 Blower Replacement Project

Arc Flash Assessment - BUS-0003 - Appendix [B10]

Scenario Bus Name Protective Bus Bus Bus Prot Dev Prot Dev Trip/ Ground Breaker Equip Gap Arc Flash Working Incident PPE Level

Device kV Bolted Arcing Bolted Arcing Delay Opening Type (mm) Boundary Distance Energy

Name Fault Fault Fault Fault Time Time/Tol (mm) (mm) (cal/cm2)

(kA) (kA) (kA) (kA) (sec.) (sec.)

AF01 BUS-0003 10Q13 Incomer 3 0.415 26.14 12.27 23.90 11.22 0.05 Yes 0.000 SWG 32 651 610 1.3 Category 1

AF06 BUS-0003 PD-B3 (12Q13) 0.415 30.64 13.93 2.32 1.05 0.1 Yes 0.000 SWG 32 844 610 1.9 Category 1 (*N5)

AF07 BUS-0003 10Q13 Incomer 3 0.415 30.64 13.93 23.88 10.85 0.05 Yes 0.000 SWG 32 714 610 1.5 Category 1

AF07 BUS-0003 PD-B1 (11Q13) 0.415 30.64 13.93 2.32 1.05 0.1 Yes 0.000 SWG 32 844 610 1.9 Category 1 (*N5)

AF07 BUS-0003 PD-B2 (11Q12) 0.415 30.64 13.93 2.32 1.05 0.1 Yes 0.000 SWG 32 844 610 1.9 Category 1 (*N5)

AF07 BUS-0003 PD-B3 (12Q13) 0.415 30.64 13.93 2.32 1.05 0.1 Yes 0.000 SWG 32 844 610 1.9 Category 1 (*N5)

AF06 BUS-0003 (10Q13 Incomer 3 LineSide) 7-MCGG (EF) 0.415 30.64 13.93 23.88 10.85 0.02 Yes 0.060 SWG 32 982 610 2.4 Category 1

AF06 BUS-0003 (10Q13 Incomer 3 LineSide) 10Q13 Incomer 3 0.415 30.64 13.93 6.95 3.16 0.1 Yes 0.000 SWG 32 1028 610 2.6 Category 1

AF07 BUS-0003 (10Q13 Incomer 3 LineSide) 7-MCGG (EF) 0.415 30.64 13.93 23.88 10.85 0.02 Yes 0.060 SWG 32 982 610 2.4 Category 1

AF07 BUS-0003 (10Q13 Incomer 3 LineSide) 10Q13 Incomer 3 0.415 30.64 13.93 6.95 3.16 0.1 Yes 0.000 SWG 32 1028 610 2.6 Category 1

AF06 BUS-0003 (11Q13 LoadSide) 10Q13 Incomer 3 (11Q13) 0.415 30.64 13.93 23.88 10.85 0.05 Yes 0.000 SWG 32 714 610 1.5 Category 1 (*N5)

AF06 BUS-0003 (11Q13 LoadSide) PD-B1 0.415 30.64 13.93 2.32 1.05 0.1 Yes 0.000 SWG 32 844 610 1.9 Category 1

AF07 BUS-0003 (11Q13 LoadSide) 10Q13 Incomer 3 (11Q13) 0.415 30.64 13.93 23.88 10.85 0.05 Yes 0.000 SWG 32 714 610 1.5 Category 1 (*N5)

AF07 BUS-0003 (11Q13 LoadSide) PD-B1 0.415 30.64 13.93 2.32 1.05 0.1 Yes 0.000 SWG 32 844 610 1.9 Category 1

AF06 BUS-0003 (12Q13 LoadSide) 10Q13 Incomer 3 (12Q13) 0.415 30.64 13.93 23.88 10.85 0.05 Yes 0.000 SWG 32 714 610 1.5 Category 1 (*N5)

AF06 BUS-0003 (12Q13 LoadSide) PD-B3 0.415 30.64 13.93 2.32 1.05 0.1 Yes 0.000 SWG 32 844 610 1.9 Category 1

AF07 BUS-0003 (12Q13 LoadSide) 10Q13 Incomer 3 (12Q13) 0.415 30.64 13.93 23.88 10.85 0.05 Yes 0.000 SWG 32 714 610 1.5 Category 1 (*N5)

AF07 BUS-0003 (12Q13 LoadSide) PD-B3 0.415 30.64 13.93 2.32 1.05 0.1 Yes 0.000 SWG 32 844 610 1.9 Category 1

AF06 BUS-0003 (12Q14 LoadSide) 12Q14 0.415 30.64 13.93 30.64 13.93 0.051 Yes 0.000 SWG 32 721 610 1.5 Category 1

AF07 BUS-0003 (12Q14 LoadSide) 12Q14 0.415 30.64 13.93 30.64 13.93 0.051 Yes 0.000 SWG 32 721 610 1.5 Category 1
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Lend Lease Services

Power Infrastructure

QUU Gibson Island WWTP

879540 Blower Replacement Project

Arc Flash Assessment - ESB1 - Appendix [B11]

Scenario Bus Name Protective Bus Bus Bus Prot Dev Prot Dev Trip/ Ground Breaker Equip Gap Arc Flash Working Incident PPE Level

Device kV Bolted Arcing Bolted Arcing Delay Opening Type (mm) Boundary Distance Energy

Name Fault Fault Fault Fault Time Time/Tol (mm) (mm) (cal/cm2)

(kA) (kA) (kA) (kA) (sec.) (sec.)

AF01 ESB1 Replacement 10Q11 Incomer 1 (10Q16) 0.415 25.83 12.92 23.61 11.81 0.05 Yes 0.000 PNL 25 661 457 2.2 Category 1 (*N5)

AF02 ESB1 Replacement 10Q11 Incomer 1 (10Q16) 0.415 25.82 12.92 23.61 11.81 0.05 Yes 0.000 PNL 25 661 457 2.2 Category 1 (*N5)

AF03 ESB1 Replacement 10Q12 Incomer 2 (10Q16) 0.415 27.92 13.77 23.49 11.58 0.05 Yes 0.000 PNL 25 690 457 2.3 Category 1 (*N5)

AF03 ESB1 Replacement IndMtr Decay @5cycles 0.415 27.92 13.77 4.56 3.13 0.1 Yes 0.000 PNL 25 771 457 2.8 Category 1

AF04 ESB1 Replacement 10Q11 Incomer 1 (10Q16) 0.415 28.01 13.80 23.57 11.62 0.05 Yes 0.000 PNL 25 691 457 2.4 Category 1 (*N5)

AF04 ESB1 Replacement IndMtr Decay @5cycles 0.415 28.01 13.80 4.57 3.13 0.1 Yes 0.000 PNL 25 772 457 2.8 Category 1

AF05 ESB1 Replacement 10Q12 Incomer 2 (10Q16) 0.415 27.94 13.78 23.51 11.59 0.05 Yes 0.000 PNL 25 690 457 2.3 Category 1 (*N5)

AF05 ESB1 Replacement IndMtr Decay @5cycles 0.415 27.94 13.78 4.56 3.13 0.1 Yes 0.000 PNL 25 772 457 2.8 Category 1

AF06 ESB1 Replacement 10Q11 Incomer 1 (10Q16) 0.415 25.84 12.92 23.63 11.82 0.05 Yes 0.000 PNL 25 661 457 2.2 Category 1 (*N5)

AF01 ESB1 Replacement (10Q16 LineSide) 10Q11 Incomer 1 0.415 25.83 12.92 23.61 11.81 0.05 Yes 0.000 PNL 25 661 457 2.2 Category 1

AF01 ESB1 Replacement (10Q16 LineSide) PD-B4 (11Q11) 0.415 25.83 12.92 2.29 1.14 0.1 Yes 0.000 PNL 25 706 457 2.4 Category 1 (*N5)

AF02 ESB1 Replacement (10Q16 LineSide) 10Q11 Incomer 1 0.415 25.82 12.92 23.61 11.81 0.05 Yes 0.000 PNL 25 661 457 2.2 Category 1

AF02 ESB1 Replacement (10Q16 LineSide) PD-B4 (11Q11) 0.415 25.82 12.92 2.29 1.14 0.1 Yes 0.000 PNL 25 706 457 2.4 Category 1 (*N5)

AF03 ESB1 Replacement (10Q16 LineSide) 10Q12 Incomer 2 0.415 27.92 13.77 23.49 11.58 0.05 Yes 0.000 PNL 25 690 457 2.3 Category 1

AF03 ESB1 Replacement (10Q16 LineSide) PD-B2 (11Q12) 0.415 27.92 13.77 2.28 1.12 0.1 Yes 0.000 PNL 25 769 457 2.8 Category 1 (*N5)

AF03 ESB1 Replacement (10Q16 LineSide) PD-B4 (11Q11) 0.415 27.92 13.77 2.29 1.13 0.1 Yes 0.000 PNL 25 769 457 2.8 Category 1 (*N5)

AF04 ESB1 Replacement (10Q16 LineSide) 10Q11 Incomer 1 0.415 28.01 13.80 23.57 11.62 0.05 Yes 0.000 PNL 25 691 457 2.4 Category 1

AF04 ESB1 Replacement (10Q16 LineSide) PD-B2 (11Q12) 0.415 28.01 13.80 2.29 1.13 0.1 Yes 0.000 PNL 25 770 457 2.8 Category 1 (*N5)

AF04 ESB1 Replacement (10Q16 LineSide) PD-B4 (11Q11) 0.415 28.01 13.80 2.29 1.13 0.1 Yes 0.000 PNL 25 770 457 2.8 Category 1 (*N5)

AF05 ESB1 Replacement (10Q16 LineSide) 10Q12 Incomer 2 0.415 27.94 13.78 23.51 11.59 0.05 Yes 0.000 PNL 25 690 457 2.3 Category 1

AF05 ESB1 Replacement (10Q16 LineSide) PD-B2 (11Q12) 0.415 27.94 13.78 2.28 1.12 0.1 Yes 0.000 PNL 25 770 457 2.8 Category 1 (*N5)

AF05 ESB1 Replacement (10Q16 LineSide) PD-B4 (11Q11) 0.415 27.94 13.78 2.29 1.13 0.1 Yes 0.000 PNL 25 770 457 2.8 Category 1 (*N5)

AF06 ESB1 Replacement (10Q16 LineSide) 10Q11 Incomer 1 0.415 25.84 12.92 23.63 11.82 0.05 Yes 0.000 PNL 25 661 457 2.2 Category 1

AF06 ESB1 Replacement (10Q16 LineSide) PD-B4 (11Q11) 0.415 25.84 12.92 2.29 1.14 0.1 Yes 0.000 PNL 25 706 457 2.4 Category 1 (*N5)

AF01 ESB1 Replacement (12Q16 LoadSide) 12Q16 0.415 25.83 12.92 25.83 12.92 0.016 Yes 0.000 PNL 25 325 457 0.68 Category 0

AF02 ESB1 Replacement (12Q16 LoadSide) 12Q16 0.415 25.82 12.92 25.82 12.92 0.016 Yes 0.000 PNL 25 325 457 0.68 Category 0

AF03 ESB1 Replacement (12Q16 LoadSide) 12Q16 0.415 27.92 13.77 27.92 13.77 0.016 Yes 0.000 PNL 25 338 457 0.73 Category 0

AF04 ESB1 Replacement (12Q16 LoadSide) 12Q16 0.415 28.01 13.80 28.01 13.80 0.016 Yes 0.000 PNL 25 339 457 0.73 Category 0

AF05 ESB1 Replacement (12Q16 LoadSide) 12Q16 0.415 27.94 13.78 27.94 13.78 0.016 Yes 0.000 PNL 25 338 457 0.73 Category 0

AF06 ESB1 Replacement (12Q16 LoadSide) 12Q16 0.415 25.84 12.92 25.84 12.92 0.016 Yes 0.000 PNL 25 325 457 0.68 Category 0

AF01 ESB1 Replacement (13Q16 LoadSide) 13Q16 0.415 25.83 12.92 25.83 12.92 0.016 Yes 0.000 PNL 25 325 457 0.68 Category 0

AF02 ESB1 Replacement (13Q16 LoadSide) 13Q16 0.415 25.82 12.92 25.82 12.92 0.016 Yes 0.000 PNL 25 325 457 0.68 Category 0

AF03 ESB1 Replacement (13Q16 LoadSide) 13Q16 0.415 27.92 13.77 27.92 13.77 0.016 Yes 0.000 PNL 25 338 457 0.73 Category 0

AF04 ESB1 Replacement (13Q16 LoadSide) 13Q16 0.415 28.01 13.80 28.01 13.80 0.016 Yes 0.000 PNL 25 339 457 0.73 Category 0

AF05 ESB1 Replacement (13Q16 LoadSide) 13Q16 0.415 27.94 13.78 27.94 13.78 0.016 Yes 0.000 PNL 25 338 457 0.73 Category 0

AF06 ESB1 Replacement (13Q16 LoadSide) 13Q16 0.415 25.84 12.92 25.84 12.92 0.016 Yes 0.000 PNL 25 325 457 0.68 Category 0

AF01 ESB1 Replacement (14Q16 LoadSide) 14Q16 0.415 25.83 12.92 25.83 12.92 0.016 Yes 0.000 PNL 25 335 457 0.72 Category 0

AF02 ESB1 Replacement (14Q16 LoadSide) 14Q16 0.415 25.82 12.92 25.82 12.92 0.016 Yes 0.000 PNL 25 335 457 0.72 Category 0

AF03 ESB1 Replacement (14Q16 LoadSide) 14Q16 0.415 27.92 13.77 27.92 13.77 0.016 Yes 0.000 PNL 25 348 457 0.77 Category 0

AF04 ESB1 Replacement (14Q16 LoadSide) 14Q16 0.415 28.01 13.80 28.01 13.80 0.016 Yes 0.000 PNL 25 349 457 0.77 Category 0

AF05 ESB1 Replacement (14Q16 LoadSide) 14Q16 0.415 27.94 13.78 27.94 13.78 0.016 Yes 0.000 PNL 25 349 457 0.77 Category 0

AF06 ESB1 Replacement (14Q16 LoadSide) 14Q16 0.415 25.84 12.92 25.84 12.92 0.016 Yes 0.000 PNL 25 335 457 0.72 Category 0

AF01 ESB1 Replacement (15Q16 LoadSide) 15Q16 0.415 25.83 12.92 25.83 12.92 0.015 Yes 0.000 PNL 25 319 457 0.66 Category 0
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Lend Lease Services

Power Infrastructure

QUU Gibson Island WWTP

879540 Blower Replacement Project

Arc Flash Assessment - ESB1 - Appendix [B11]

Scenario Bus Name Protective Bus Bus Bus Prot Dev Prot Dev Trip/ Ground Breaker Equip Gap Arc Flash Working Incident PPE Level

Device kV Bolted Arcing Bolted Arcing Delay Opening Type (mm) Boundary Distance Energy

Name Fault Fault Fault Fault Time Time/Tol (mm) (mm) (cal/cm2)

(kA) (kA) (kA) (kA) (sec.) (sec.)

AF01 ESB1 Replacement 10Q11 Incomer 1 (10Q16) 0.415 25.83 12.92 23.61 11.81 0.05 Yes 0.000 PNL 25 661 457 2.2 Category 1 (*N5)

AF02 ESB1 Replacement (15Q16 LoadSide) 15Q16 0.415 25.82 12.92 25.82 12.92 0.015 Yes 0.000 PNL 25 319 457 0.66 Category 0

AF03 ESB1 Replacement (15Q16 LoadSide) 15Q16 0.415 27.92 13.77 27.92 13.77 0.015 Yes 0.000 PNL 25 333 457 0.71 Category 0

AF04 ESB1 Replacement (15Q16 LoadSide) 15Q16 0.415 28.01 13.80 28.01 13.80 0.015 Yes 0.000 PNL 25 333 457 0.71 Category 0

AF05 ESB1 Replacement (15Q16 LoadSide) 15Q16 0.415 27.94 13.78 27.94 13.78 0.015 Yes 0.000 PNL 25 333 457 0.71 Category 0

AF06 ESB1 Replacement (15Q16 LoadSide) 15Q16 0.415 25.84 12.92 25.84 12.92 0.015 Yes 0.000 PNL 25 319 457 0.66 Category 0

AF01 ESB1 Replacement (20Q16 LoadSide) 20Q16 0.415 25.83 12.92 25.83 12.92 0.016 Yes 0.000 PNL 25 325 457 0.68 Category 0

AF02 ESB1 Replacement (20Q16 LoadSide) 20Q16 0.415 25.82 12.92 25.82 12.92 0.016 Yes 0.000 PNL 25 325 457 0.68 Category 0

AF03 ESB1 Replacement (20Q16 LoadSide) 20Q16 0.415 27.92 13.77 27.92 13.77 0.016 Yes 0.000 PNL 25 338 457 0.73 Category 0

AF04 ESB1 Replacement (20Q16 LoadSide) 20Q16 0.415 28.01 13.80 28.01 13.80 0.016 Yes 0.000 PNL 25 339 457 0.73 Category 0

AF05 ESB1 Replacement (20Q16 LoadSide) 20Q16 0.415 27.94 13.78 27.94 13.78 0.016 Yes 0.000 PNL 25 338 457 0.73 Category 0

AF06 ESB1 Replacement (20Q16 LoadSide) 20Q16 0.415 25.84 12.92 25.84 12.92 0.016 Yes 0.000 PNL 25 325 457 0.68 Category 0

AF07 ESB1 Replacement ESB1 FDR CB 0.415 2.23 1.74 2.23 1.74 0.08 Yes 0.000 PNL 25 235 457 0.40 Category 0

AF07 ESB1 Replacement (11Q16 LineSide) ESB1 FDR CB 0.415 2.23 1.74 2.23 1.74 0.08 Yes 0.000 PNL 25 235 457 0.40 Category 0

AF07 ESB1 Replacement (12Q16 LoadSide) 12Q16 0.415 2.23 1.74 2.23 1.74 0.018 Yes 0.000 PNL 25 96 457 0.09 Category 0

AF07 ESB1 Replacement (13Q16 LoadSide) 13Q16 0.415 2.23 1.74 2.23 1.74 0.018 Yes 0.000 PNL 25 96 457 0.09 Category 0

AF07 ESB1 Replacement (14Q16 LoadSide) 14Q16 0.415 2.23 1.74 2.23 1.74 0.023 Yes 0.000 PNL 25 110 457 0.12 Category 0

AF07 ESB1 Replacement (15Q16 LoadSide) 15Q16 0.415 2.23 1.74 2.23 1.74 0.017 Yes 0.000 PNL 25 90 457 0.08 Category 0

AF07 ESB1 Replacement (20Q16 LoadSide) 20Q16 0.415 2.23 1.74 2.23 1.74 0.018 Yes 0.000 PNL 25 96 457 0.09 Category 0
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4.2.3 Cable Calculations 
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Created by  for Gibson Island Page 1 of 6

Cable Size Calculation

Job Number 879540 Company Name Lend Lease

Job Name Blowers Replacement ABN

Author License Number

User Name Chris Onyema

Client Gibson Island Date Printed 6 Aug 2014

Job Description LV Cable Calculations and Sizing

Load Description MBSB-Bus3

Inputs

Run Length 20.00 m Voltage 415 V / 3 Ø

Conductor Copper Max Volt Drop 3.00 %

Load 0.00 A Allowed Expansion 0.00 %

Efficiency 100 % Power Factor 1.00

Cable Reference MBSB-P1 Device Fault Limit N/A kA

Protective Device Custom Circuit Breaker Protection Rating 1600.0 A

Cable  3 x 1 core trefoil V-90 Thermoplastic cable
 In 1 layer on ladder

Calculated to AS3000:2007 & AS3008.1.1:2009

Additional derating factor 1.00

Ambient Temperature 40.0° C

Number of other circuits on support 0

Number of rows/tiers of cable supports 1

Spacing of cables on support Touching

Solution

Active 6 set/s of 300 mm² 

Neutral 6 x 300 mm² 

Earth N/A 

Load On Cable 1190.00 A Operating Temperature 45.57 degrees

Capacity 2983.56 A Spare Capacity 1793.56 A

Phase Resistance 0.0002 ohms Phase Reactance 0.0003 ohms

Earth Resistance 0.0002 ohms Earth Reactance 0.0003 ohms

Volt Drop on Cable 0.48 V / 0.12 % Total Volt Drop 0.48 V / 0.12 %

Cable Fault Loop Imp. 0.0008 ohms Total Fault Loop Imp. 0.0094 ohms

Max Fault Loop Imp. 0.1410 ohms

Fault kA at Source 27.42 kA Fault kA at Destination 26.38 kA

Max. Run Length 514.61 m Touch Potential 9.64 V

Derating Factors Total Derating 0.94

Cable Configuration 0.94 Ambient Temperature 1.00

Depth of Laying 1.00 Thermal Resistivity 1.00

Other Circuits 1.00 Cable Drum / Reel 1.00
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Powerpac Pro

Created by  for Gibson Island Page 2 of 6

Cable Size Calculation

Job Number 879540 Company Name Lend Lease

Job Name Blowers Replacement ABN

Author License Number

User Name Chris Onyema

Client Gibson Island Date Printed 6 Aug 2014

Job Description LV Cable Calculations and Sizing

Load Description B3- RFI

Inputs

Run Length 3.00 m Voltage 415 V / 3 Ø

Conductor Copper Max Volt Drop 3.00 %

Load 0.00 A Allowed Expansion 0.00 %

Efficiency 100 % Power Factor 1.00

Cable Reference B3-P1 Device Fault Limit N/A kA

Protective Device Custom Circuit Breaker Protection Rating 400.0 A

Cable  1 x 4 core circular V-90 Thermoplastic cable
 Bunched on ladder

Calculated to AS3000:2007 & AS3008.1.1:2009

Additional derating factor 1.00

Ambient Temperature 40.0° C

Number of other circuits in group 1

Parallel sets of cables in the same pipe No

Solution

Active 2 x 185 mm² 

Neutral 2 x 185 mm² 

Earth 2 x 70 mm² 

Load On Cable 395.00 A Operating Temperature 60.04 degrees

Capacity 522.00 A Spare Capacity 127.00 A

Phase Resistance 0.0002 ohms Phase Reactance 0.0001 ohms

Earth Resistance 0.0005 ohms Earth Reactance 0.0001 ohms

Volt Drop on Cable 0.12 V / 0.03 % Total Volt Drop 0.60 V / 0.15 %

Cable Fault Loop Imp. 0.0007 ohms Total Fault Loop Imp. 0.0099 ohms

Max Fault Loop Imp. 0.0505 ohms

Fault kA at Source 26.38 kA Fault kA at Destination 25.91 kA

Max. Run Length 212.60 m Touch Potential 20.49 V

Derating Factors Total Derating 0.75

Cable Configuration 0.75 Ambient Temperature 1.00

Depth of Laying 1.00 Thermal Resistivity 1.00

Other Circuits 1.00 Cable Drum / Reel 1.00
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Cable Size Calculation

Job Number 879540 Company Name Lend Lease

Job Name Blowers Replacement ABN

Author License Number

User Name Chris Onyema

Client Gibson Island Date Printed 6 Aug 2014

Job Description LV Cable Calculations and Sizing

Load Description B3- VSD

Inputs

Run Length 30.00 m Voltage 415 V / 3 Ø

Conductor Copper Max Volt Drop 3.00 %

Load 395.00 A Allowed Expansion 0.00 %

Efficiency 100 % Power Factor 0.90

Cable Reference B3-P2 Device Fault Limit N/A kA

Protective Device Custom Circuit Breaker Protection Rating 400.0 A

Cable  1 x 4 core circular V-90 Thermoplastic cable
 Bunched on ladder

Calculated to AS3000:2007 & AS3008.1.1:2009

Additional derating factor 1.00

Ambient Temperature 40.0° C

Number of other circuits in group 1

Parallel sets of cables in the same pipe No

Solution

Active 2 x 185 mm² 

Neutral 2 x 185 mm² 

Earth 2 x 70 mm² 

Load On Cable 395.00 A Operating Temperature 60.04 degrees

Capacity 522.00 A Spare Capacity 127.00 A

Phase Resistance 0.0018 ohms Phase Reactance 0.0011 ohms

Earth Resistance 0.0047 ohms Earth Reactance 0.0012 ohms

Volt Drop on Cable 1.42 V / 0.34 % Total Volt Drop 2.03 V / 0.49 %

Cable Fault Loop Imp. 0.0071 ohms Total Fault Loop Imp. 0.0155 ohms

Max Fault Loop Imp. 0.0500 ohms

Fault kA at Source 25.91 kA Fault kA at Destination 21.79 kA

Max. Run Length 210.68 m Touch Potential 90.40 V

Derating Factors Total Derating 0.75

Cable Configuration 0.75 Ambient Temperature 1.00

Depth of Laying 1.00 Thermal Resistivity 1.00

Other Circuits 1.00 Cable Drum / Reel 1.00
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Cable Size Calculation

Job Number 879540 Company Name Lend Lease

Job Name Blowers Replacement ABN

Author License Number

User Name Chris Onyema

Client Gibson Island Date Printed 6 Aug 2014

Job Description LV Cable Calculations and Sizing

Load Description B1- RFI

Inputs

Run Length 3.00 m Voltage 415 V / 3 Ø

Conductor Copper Max Volt Drop 3.00 %

Load 395.00 A Allowed Expansion 0.00 %

Efficiency 100 % Power Factor 1.00

Cable Reference B1-P1 Device Fault Limit N/A kA

Protective Device Custom Circuit Breaker Protection Rating 400.0 A

Cable  1 x 4 core circular V-90 Thermoplastic cable
 Bunched on ladder

Calculated to AS3000:2007 & AS3008.1.1:2009

Additional derating factor 1.00

Ambient Temperature 40.0° C

Number of other circuits in group 1

Parallel sets of cables in the same pipe No

Solution

Active 2 x 185 mm² 

Neutral 2 x 185 mm² 

Earth 2 x 70 mm² 

Load On Cable 395.00 A Operating Temperature 60.04 degrees

Capacity 522.00 A Spare Capacity 127.00 A

Phase Resistance 0.0002 ohms Phase Reactance 0.0001 ohms

Earth Resistance 0.0005 ohms Earth Reactance 0.0001 ohms

Volt Drop on Cable 0.12 V / 0.03 % Total Volt Drop 0.60 V / 0.15 %

Cable Fault Loop Imp. 0.0007 ohms Total Fault Loop Imp. 0.0099 ohms

Max Fault Loop Imp. 0.5896 ohms

Fault kA at Source 26.38 kA Fault kA at Destination 25.91 kA

Max. Run Length 308.39 m Touch Potential 20.49 V

Derating Factors Total Derating 0.75

Cable Configuration 0.75 Ambient Temperature 1.00

Depth of Laying 1.00 Thermal Resistivity 1.00

Other Circuits 1.00 Cable Drum / Reel 1.00
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Cable Size Calculation

Job Number 879540 Company Name Lend Lease

Job Name Blowers Replacement ABN

Author License Number

User Name Chris Onyema

Client Gibson Island Date Printed 6 Aug 2014

Job Description LV Cable Calculations and Sizing

Load Description B1- VSD

Inputs

Run Length 30.00 m Voltage 415 V / 3 Ø

Conductor Copper Max Volt Drop 3.00 %

Load 395.00 A Allowed Expansion 0.00 %

Efficiency 100 % Power Factor 0.90

Cable Reference B1-P2 Device Fault Limit N/A kA

Protective Device Custom Circuit Breaker Protection Rating 500.0 A

Cable  1 x 4 core circular V-90 Thermoplastic cable
 Bunched on ladder

Calculated to AS3000:2007 & AS3008.1.1:2009

Additional derating factor 1.00

Ambient Temperature 40.0° C

Number of other circuits in group 1

Parallel sets of cables in the same pipe No

Solution

Active 2 x 185 mm² 

Neutral 2 x 185 mm² 

Earth 2 x 70 mm² 

Load On Cable 395.00 A Operating Temperature 60.04 degrees

Capacity 522.00 A Spare Capacity 127.00 A

Phase Resistance 0.0018 ohms Phase Reactance 0.0011 ohms

Earth Resistance 0.0047 ohms Earth Reactance 0.0012 ohms

Volt Drop on Cable 1.42 V / 0.34 % Total Volt Drop 2.03 V / 0.49 %

Cable Fault Loop Imp. 0.0071 ohms Total Fault Loop Imp. 0.0155 ohms

Max Fault Loop Imp. 0.4693 ohms

Fault kA at Source 25.91 kA Fault kA at Destination 21.79 kA

Max. Run Length 262.51 m Touch Potential 90.40 V

Derating Factors Total Derating 0.75

Cable Configuration 0.75 Ambient Temperature 1.00

Depth of Laying 1.00 Thermal Resistivity 1.00

Other Circuits 1.00 Cable Drum / Reel 1.00
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Cable Size Calculation

Job Number 879540 Company Name Lend Lease

Job Name Blowers Replacement ABN

Author License Number

User Name Chris Onyema

Client Gibson Island Date Printed 6 Aug 2014

Job Description LV Cable Calculations and Sizing

Load Description ASB3 Bus 2

Inputs

Run Length 45.00 m Voltage 415 V / 3 Ø

Conductor Copper Max Volt Drop 3.00 %

Load 400.00 A Allowed Expansion 0.00 %

Efficiency 100 % Power Factor 1.00

Cable Reference ASB3-2-P1 Device Fault Limit N/A kA

Protective Device Custom Circuit Breaker Protection Rating 500.0 A

Cable  1 x 4 core circular V-90 Thermoplastic cable
 Bunched on ladder

Calculated to AS3000:2007 & AS3008.1.1:2009

Additional derating factor 1.00

Ambient Temperature 40.0° C

Number of other circuits in group 1

Parallel sets of cables in the same pipe No

Solution

Active 2 x 185 mm² 

Neutral 2 x 185 mm² 

Earth 2 x 70 mm² 

Load On Cable 400.00 A Operating Temperature 60.55 degrees

Capacity 522.00 A Spare Capacity 122.00 A

Phase Resistance 0.0027 ohms Phase Reactance 0.0017 ohms

Earth Resistance 0.0070 ohms Earth Reactance 0.0017 ohms

Volt Drop on Cable 1.84 V / 0.44 % Total Volt Drop 2.33 V / 0.56 %

Cable Fault Loop Imp. 0.0107 ohms Total Fault Loop Imp. 0.0181 ohms

Max Fault Loop Imp. 0.4698 ohms

Fault kA at Source 26.38 kA Fault kA at Destination 20.42 kA

Max. Run Length 304.10 m Touch Potential 104.33 V

Derating Factors Total Derating 0.75

Cable Configuration 0.75 Ambient Temperature 1.00

Depth of Laying 1.00 Thermal Resistivity 1.00

Other Circuits 1.00 Cable Drum / Reel 1.00
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Cable Size Calculation

Job Number 879540 Company Name Lend Lease

Job Name Blowers Replacement ABN

Author License Number

User Name Chris Onyema

Client Gibson Island Date Printed 6 Aug 2014

Job Description LV Cable Calculations and Sizing

Load Description MBSB-Bus2

Inputs

Run Length 20.00 m Voltage 415 V / 3 Ø

Conductor Copper Max Volt Drop 3.00 %

Load 0.00 A Allowed Expansion 0.00 %

Efficiency 100 % Power Factor 1.00

Cable Reference MBSB-P1 Device Fault Limit N/A kA

Protective Device Custom Circuit Breaker Protection Rating 1600.0 A

Cable  3 x 1 core trefoil V-90 Thermoplastic cable
 In 1 layer on ladder

Calculated to AS3000:2007 & AS3008.1.1:2009

Additional derating factor 1.00

Ambient Temperature 40.0° C

Number of other circuits on support 0

Number of rows/tiers of cable supports 1

Spacing of cables on support Touching

Solution

Active 6 set/s of 300 mm² 

Neutral 6 x 300 mm² 

Earth N/A 

Load On Cable 1607.00 A Operating Temperature 50.15 degrees

Capacity 2983.56 A Spare Capacity 1376.56 A

Phase Resistance 0.0002 ohms Phase Reactance 0.0003 ohms

Earth Resistance 0.0002 ohms Earth Reactance 0.0003 ohms

Volt Drop on Cable 0.66 V / 0.16 % Total Volt Drop 0.66 V / 0.16 %

Cable Fault Loop Imp. 0.0008 ohms Total Fault Loop Imp. 0.0094 ohms

Max Fault Loop Imp. 0.1410 ohms

Fault kA at Source 27.42 kA Fault kA at Destination 26.38 kA

Max. Run Length 375.69 m Touch Potential 9.64 V

Derating Factors Total Derating 0.94

Cable Configuration 0.94 Ambient Temperature 1.00

Depth of Laying 1.00 Thermal Resistivity 1.00

Other Circuits 1.00 Cable Drum / Reel 1.00
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Messages 

Load on cable exceeds protective device nominal rating.
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Cable Size Calculation

Job Number 879540 Company Name Lend Lease

Job Name Blowers Replacement ABN

Author License Number

User Name Chris Onyema

Client Gibson Island Date Printed 6 Aug 2014

Job Description LV Cable Calculations and Sizing

Load Description ESB1- Switchboard

Inputs

Run Length 10.00 m Voltage 415 V / 3 Ø

Conductor Copper Max Volt Drop 3.00 %

Load 400.00 A Allowed Expansion 0.00 %

Efficiency 100 % Power Factor 1.00

Cable Reference ESB1- P1 Device Fault Limit N/A kA

Protective Device Custom Circuit Breaker Protection Rating 400.0 A

Cable  1 x 4 core circular V-90 Thermoplastic cable
 Bunched on ladder

Calculated to AS3000:2007 & AS3008.1.1:2009

Additional derating factor 1.00

Ambient Temperature 40.0° C

Number of other circuits in group 5

Parallel sets of cables in the same pipe No

Solution

Active 2 x 240 mm² 

Neutral 2 x 240 mm² 

Earth 2 x 70 mm² 

Load On Cable 400.00 A Operating Temperature 58.37 degrees

Capacity 552.08 A Spare Capacity 152.08 A

Phase Resistance 0.0005 ohms Phase Reactance 0.0004 ohms

Earth Resistance 0.0015 ohms Earth Reactance 0.0004 ohms

Volt Drop on Cable 0.31 V / 0.08 % Total Volt Drop 0.98 V / 0.24 %

Cable Fault Loop Imp. 0.0022 ohms Total Fault Loop Imp. 0.0110 ohms

Max Fault Loop Imp. 0.5896 ohms

Fault kA at Source 26.38 kA Fault kA at Destination 24.99 kA

Max. Run Length 396.05 m Touch Potential 43.75 V

Derating Factors Total Derating 0.67

Cable Configuration 0.67 Ambient Temperature 1.00

Depth of Laying 1.00 Thermal Resistivity 1.00

Other Circuits 1.00 Cable Drum / Reel 1.00
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Cable Size Calculation

Job Number 879540 Company Name Lend Lease

Job Name Blowers Replacement ABN

Author License Number

User Name Chris Onyema

Client Gibson Island Date Printed 6 Aug 2014

Job Description LV Cable Calculations and Sizing

Load Description Blower 1 L&P DB

Inputs

Run Length 15.00 m Voltage 415 V / 3 Ø

Conductor Copper Max Volt Drop 3.00 %

Load 250.00 A Allowed Expansion 0.00 %

Efficiency 100 % Power Factor 1.00

Cable Reference B1 L&P DB-P1 Device Fault Limit N/A kA

Protective Device Custom Circuit Breaker Protection Rating 250.0 A

Cable  1 x 4 core circular V-90 Thermoplastic cable
 Bunched on ladder

Calculated to AS3000:2007 & AS3008.1.1:2009

Additional derating factor 1.00

Ambient Temperature 40.0° C

Number of other circuits in group 5

Parallel sets of cables in the same pipe No

Solution

Active 1 x 240 mm² 

Neutral 1 x 240 mm² 

Earth 1 x 95 mm² 

Load On Cable 250.00 A Operating Temperature 68.71 degrees

Capacity 276.04 A Spare Capacity 26.04 A

Phase Resistance 0.0014 ohms Phase Reactance 0.0011 ohms

Earth Resistance 0.0035 ohms Earth Reactance 0.0011 ohms

Volt Drop on Cable 0.61 V / 0.15 % Total Volt Drop 1.27 V / 0.31 %

Cable Fault Loop Imp. 0.0055 ohms Total Fault Loop Imp. 0.0138 ohms

Max Fault Loop Imp. 0.1184 ohms

Fault kA at Source 26.38 kA Fault kA at Destination 22.54 kA

Max. Run Length 306.86 m Touch Potential 70.52 V

Derating Factors Total Derating 0.67

Cable Configuration 0.67 Ambient Temperature 1.00

Depth of Laying 1.00 Thermal Resistivity 1.00

Other Circuits 1.00 Cable Drum / Reel 1.00

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 913 of 986



Powerpac Pro

Created by  for Gibson Island Page 5 of 9

Cable Size Calculation

Job Number 879540 Company Name Lend Lease

Job Name Blowers Replacement ABN

Author License Number

User Name Chris Onyema

Client Gibson Island Date Printed 6 Aug 2014

Job Description LV Cable Calculations and Sizing

Load Description Air Flow Actuator

Inputs

Run Length 20.00 m Voltage 415 V / 3 Ø

Conductor Copper Max Volt Drop 3.00 %

Load 2.00 A Allowed Expansion 0.00 %

Efficiency 100 % Power Factor 1.00

Cable Reference Grit Channel-P1 Device Fault Limit N/A kA

Protective Device C Curve Circuit Breaker Protection Rating 2.0 A

Cable  1 x 4 core circular V-90 Thermoplastic cable
 Bunched on ladder

Calculated to AS3000:2007 & AS3008.1.1:2009

Additional derating factor 1.00

Ambient Temperature 40.0° C

Number of other circuits in group 5

Parallel sets of cables in the same pipe No

Solution

Active 1 x 2.5 mm² 

Neutral 1 x 2.5 mm² 

Earth 1 x 2.5 mm² 

Load On Cable 2.00 A Operating Temperature 40.59 degrees

Capacity 15.41 A Spare Capacity 13.41 A

Phase Resistance 0.1628 ohms Phase Reactance 0.0020 ohms

Earth Resistance 0.1628 ohms Earth Reactance 0.0020 ohms

Volt Drop on Cable 0.56 V / 0.14 % Total Volt Drop 1.23 V / 0.30 %

Cable Fault Loop Imp. 0.3604 ohms Total Fault Loop Imp. 0.3638 ohms

Max Fault Loop Imp. 15.9639 ohms

Fault kA at Source 26.38 kA Fault kA at Destination 1.31 kA

Max. Run Length 441.52 m Touch Potential 118.87 V

Derating Factors Total Derating 0.67

Cable Configuration 0.67 Ambient Temperature 1.00

Depth of Laying 1.00 Thermal Resistivity 1.00

Other Circuits 1.00 Cable Drum / Reel 1.00
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Cable Size Calculation

Job Number 879540 Company Name Lend Lease

Job Name Blowers Replacement ABN

Author License Number

User Name Chris Onyema

Client Gibson Island Date Printed 6 Aug 2014

Job Description LV Cable Calculations and Sizing

Load Description Grit Dredger

Inputs

Run Length 20.00 m Voltage 415 V / 3 Ø

Conductor Copper Max Volt Drop 3.00 %

Load 160.00 A Allowed Expansion 0.00 %

Efficiency 100 % Power Factor 1.00

Cable Reference Grit Dredger-P1 Device Fault Limit N/A kA

Protective Device Custom Circuit Breaker Protection Rating 160.0 A

Cable  1 x 4 core circular V-90 Thermoplastic cable
 Bunched on ladder

Calculated to AS3000:2007 & AS3008.1.1:2009

Additional derating factor 1.00

Ambient Temperature 40.0° C

Number of other circuits in group 5

Parallel sets of cables in the same pipe No

Solution

Active 1 x 120 mm² 

Neutral 1 x 120 mm² 

Earth 1 x 35 mm² 

Load On Cable 160.00 A Operating Temperature 68.42 degrees

Capacity 177.55 A Spare Capacity 17.55 A

Phase Resistance 0.0037 ohms Phase Reactance 0.0015 ohms

Earth Resistance 0.0125 ohms Earth Reactance 0.0017 ohms

Volt Drop on Cable 1.02 V / 0.25 % Total Volt Drop 1.68 V / 0.41 %

Cable Fault Loop Imp. 0.0168 ohms Total Fault Loop Imp. 0.0230 ohms

Max Fault Loop Imp. 1.4881 ohms

Fault kA at Source 26.38 kA Fault kA at Destination 19.82 kA

Max. Run Length 244.09 m Touch Potential 136.82 V

Derating Factors Total Derating 0.67

Cable Configuration 0.67 Ambient Temperature 1.00

Depth of Laying 1.00 Thermal Resistivity 1.00

Other Circuits 1.00 Cable Drum / Reel 1.00
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Cable Size Calculation

Job Number 879540 Company Name Lend Lease

Job Name Blowers Replacement ABN

Author License Number

User Name Chris Onyema

Client Gibson Island Date Printed 6 Aug 2014

Job Description LV Cable Calculations and Sizing

Load Description Final Settle Tank

Inputs

Run Length 20.00 m Voltage 415 V / 3 Ø

Conductor Copper Max Volt Drop 3.00 %

Load 400.00 A Allowed Expansion 0.00 %

Efficiency 100 % Power Factor 1.00

Cable Reference Final Settle Tank-P1 Device Fault Limit N/A kA

Protective Device Custom Circuit Breaker Protection Rating 400.0 A

Cable  1 x 4 core circular V-90 Thermoplastic cable
 Bunched on ladder

Calculated to AS3000:2007 & AS3008.1.1:2009

Additional derating factor 1.00

Ambient Temperature 40.0° C

Number of other circuits in group 5

Parallel sets of cables in the same pipe No

Solution

Active 2 x 240 mm² 

Neutral 2 x 240 mm² 

Earth 2 x 70 mm² 

Load On Cable 400.00 A Operating Temperature 58.37 degrees

Capacity 552.08 A Spare Capacity 152.08 A

Phase Resistance 0.0009 ohms Phase Reactance 0.0007 ohms

Earth Resistance 0.0031 ohms Earth Reactance 0.0008 ohms

Volt Drop on Cable 0.63 V / 0.15 % Total Volt Drop 1.29 V / 0.31 %

Cable Fault Loop Imp. 0.0045 ohms Total Fault Loop Imp. 0.0127 ohms

Max Fault Loop Imp. 0.5896 ohms

Fault kA at Source 26.38 kA Fault kA at Destination 23.71 kA

Max. Run Length 396.05 m Touch Potential 69.20 V

Derating Factors Total Derating 0.67

Cable Configuration 0.67 Ambient Temperature 1.00

Depth of Laying 1.00 Thermal Resistivity 1.00

Other Circuits 1.00 Cable Drum / Reel 1.00
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Cable Size Calculation

Job Number 879540 Company Name Lend Lease

Job Name Blowers Replacement ABN

Author License Number

User Name Chris Onyema

Client Gibson Island Date Printed 6 Aug 2014

Job Description LV Cable Calculations and Sizing

Load Description B2- RFI

Inputs

Run Length 3.00 m Voltage 415 V / 3 Ø

Conductor Copper Max Volt Drop 3.00 %

Load 0.00 A Allowed Expansion 0.00 %

Efficiency 100 % Power Factor 1.00

Cable Reference B2-P1 Device Fault Limit N/A kA

Protective Device Custom Circuit Breaker Protection Rating 400.0 A

Cable  1 x 4 core circular V-90 Thermoplastic cable
 Bunched on ladder

Calculated to AS3000:2007 & AS3008.1.1:2009

Additional derating factor 1.00

Ambient Temperature 40.0° C

Number of other circuits in group 5

Parallel sets of cables in the same pipe No

Solution

Active 2 x 185 mm² 

Neutral 2 x 185 mm² 

Earth 2 x 70 mm² 

Load On Cable 395.00 A Operating Temperature 65.11 degrees

Capacity 466.32 A Spare Capacity 71.32 A

Phase Resistance 0.0002 ohms Phase Reactance 0.0001 ohms

Earth Resistance 0.0005 ohms Earth Reactance 0.0001 ohms

Volt Drop on Cable 0.12 V / 0.03 % Total Volt Drop 0.79 V / 0.19 %

Cable Fault Loop Imp. 0.0007 ohms Total Fault Loop Imp. 0.0099 ohms

Max Fault Loop Imp. 0.0505 ohms

Fault kA at Source 26.38 kA Fault kA at Destination 25.91 kA

Max. Run Length 212.60 m Touch Potential 20.49 V

Derating Factors Total Derating 0.67

Cable Configuration 0.67 Ambient Temperature 1.00

Depth of Laying 1.00 Thermal Resistivity 1.00

Other Circuits 1.00 Cable Drum / Reel 1.00
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Cable Size Calculation

Job Number 879540 Company Name Lend Lease

Job Name Blowers Replacement ABN

Author License Number

User Name Chris Onyema

Client Gibson Island Date Printed 6 Aug 2014

Job Description LV Cable Calculations and Sizing

Load Description B2- VSD

Inputs

Run Length 25.00 m Voltage 415 V / 3 Ø

Conductor Copper Max Volt Drop 3.00 %

Load 395.00 A Allowed Expansion 0.00 %

Efficiency 100 % Power Factor 0.90

Cable Reference B2-P2 Device Fault Limit N/A kA

Protective Device Custom Circuit Breaker Protection Rating 400.0 A

Cable  1 x 4 core circular V-90 Thermoplastic cable
 Bunched on ladder

Calculated to AS3000:2007 & AS3008.1.1:2009

Additional derating factor 1.00

Ambient Temperature 40.0° C

Number of other circuits in group 5

Parallel sets of cables in the same pipe No

Solution

Active 2 x 185 mm² 

Neutral 2 x 185 mm² 

Earth 2 x 70 mm² 

Load On Cable 395.00 A Operating Temperature 65.11 degrees

Capacity 466.32 A Spare Capacity 71.32 A

Phase Resistance 0.0015 ohms Phase Reactance 0.0009 ohms

Earth Resistance 0.0040 ohms Earth Reactance 0.0010 ohms

Volt Drop on Cable 1.20 V / 0.29 % Total Volt Drop 1.98 V / 0.48 %

Cable Fault Loop Imp. 0.0059 ohms Total Fault Loop Imp. 0.0145 ohms

Max Fault Loop Imp. 0.5891 ohms

Fault kA at Source 25.91 kA Fault kA at Destination 22.40 kA

Max. Run Length 259.66 m Touch Potential 82.97 V

Derating Factors Total Derating 0.67

Cable Configuration 0.67 Ambient Temperature 1.00

Depth of Laying 1.00 Thermal Resistivity 1.00

Other Circuits 1.00 Cable Drum / Reel 1.00
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Cable Size Calculation

Job Number 879540 Company Name Lend Lease

Job Name Blowers Replacement ABN

Author License Number

User Name Chris Onyema

Client Gibson Island Date Printed 6 Aug 2014

Job Description LV Cable Calculations and Sizing

Load Description MBSB-Bus1

Inputs

Run Length 20.00 m Voltage 415 V / 3 Ø

Conductor Copper Max Volt Drop 3.00 %

Load 0.00 A Allowed Expansion 0.00 %

Efficiency 100 % Power Factor 1.00

Cable Reference FDR2-MBSB-P1 Device Fault Limit N/A kA

Protective Device Custom Circuit Breaker Protection Rating 1600.0 A

Cable  3 x 1 core trefoil V-90 Thermoplastic cable
 In 1 layer on ladder

Calculated to AS3000:2007 & AS3008.1.1:2009

Additional derating factor 1.00

Ambient Temperature 40.0° C

Number of other circuits on support 0

Number of rows/tiers of cable supports 1

Spacing of cables on support Touching

Solution

Active 6 set/s of 300 mm² 

Neutral 6 x 300 mm² 

Earth N/A 

Load On Cable 1212.50 A Operating Temperature 45.78 degrees

Capacity 2983.56 A Spare Capacity 1771.06 A

Phase Resistance 0.0002 ohms Phase Reactance 0.0003 ohms

Earth Resistance 0.0002 ohms Earth Reactance 0.0003 ohms

Volt Drop on Cable 0.49 V / 0.12 % Total Volt Drop 0.49 V / 0.12 %

Cable Fault Loop Imp. 0.0008 ohms Total Fault Loop Imp. 0.0094 ohms

Max Fault Loop Imp. 0.1410 ohms

Fault kA at Source 27.42 kA Fault kA at Destination 26.38 kA

Max. Run Length 504.72 m Touch Potential 9.64 V

Derating Factors Total Derating 0.94

Cable Configuration 0.94 Ambient Temperature 1.00

Depth of Laying 1.00 Thermal Resistivity 1.00

Other Circuits 1.00 Cable Drum / Reel 1.00
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Cable Size Calculation

Job Number 879540 Company Name Lend Lease

Job Name Blowers Replacement ABN

Author License Number

User Name Chris Onyema

Client Gibson Island Date Printed 6 Aug 2014

Job Description LV Cable Calculations and Sizing

Load Description L&P DB

Inputs

Run Length 10.00 m Voltage 415 V / 3 Ø

Conductor Copper Max Volt Drop 3.00 %

Load 44.00 A Allowed Expansion 0.00 %

Efficiency 100 % Power Factor 1.00

Cable Reference BE1-P1 Device Fault Limit N/A kA

Protective Device C Curve Circuit Breaker Protection Rating 63.0 A

Cable  1 x 4 core circular V-90 Thermoplastic cable
 Bunched on ladder

Calculated to AS3000:2007 & AS3008.1.1:2009

Additional derating factor 1.00

Ambient Temperature 40.0° C

Number of other circuits in group 4

Parallel sets of cables in the same pipe No

Solution

Active 1 x 25 mm² 

Neutral 1 x 25 mm² 

Earth 1 x 6 mm² 

Load On Cable 44.00 A Operating Temperature 54.70 degrees

Capacity 67.90 A Spare Capacity 23.90 A

Phase Resistance 0.0083 ohms Phase Reactance 0.0009 ohms

Earth Resistance 0.0350 ohms Earth Reactance 0.0010 ohms

Volt Drop on Cable 0.63 V / 0.15 % Total Volt Drop 1.12 V / 0.27 %

Cable Fault Loop Imp. 0.0464 ohms Total Fault Loop Imp. 0.0506 ohms

Max Fault Loop Imp. 0.4977 ohms

Fault kA at Source 26.38 kA Fault kA at Destination 15.90 kA

Max. Run Length 197.59 m Touch Potential 178.81 V

Derating Factors Total Derating 0.70

Cable Configuration 0.70 Ambient Temperature 1.00

Depth of Laying 1.00 Thermal Resistivity 1.00

Other Circuits 1.00 Cable Drum / Reel 1.00
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Cable Size Calculation

Job Number 879540 Company Name Lend Lease

Job Name Blowers Replacement ABN

Author License Number

User Name Chris Onyema

Client Gibson Island Date Printed 6 Aug 2014

Job Description LV Cable Calculations and Sizing

Load Description PLC Power DB

Inputs

Run Length 10.00 m Voltage 415 V / 3 Ø

Conductor Copper Max Volt Drop 3.00 %

Load 44.00 A Allowed Expansion 0.00 %

Efficiency 100 % Power Factor 1.00

Cable Reference PLC DB-P1 Device Fault Limit N/A kA

Protective Device C Curve Circuit Breaker Protection Rating 63.0 A

Cable  1 x 4 core circular V-90 Thermoplastic cable
 Bunched on ladder

Calculated to AS3000:2007 & AS3008.1.1:2009

Additional derating factor 1.00

Ambient Temperature 40.0° C

Number of other circuits in group 4

Parallel sets of cables in the same pipe No

Solution

Active 1 x 25 mm² 

Neutral 1 x 25 mm² 

Earth 1 x 6 mm² 

Load On Cable 44.00 A Operating Temperature 54.70 degrees

Capacity 67.90 A Spare Capacity 23.90 A

Phase Resistance 0.0083 ohms Phase Reactance 0.0009 ohms

Earth Resistance 0.0350 ohms Earth Reactance 0.0010 ohms

Volt Drop on Cable 0.63 V / 0.15 % Total Volt Drop 1.12 V / 0.27 %

Cable Fault Loop Imp. 0.0464 ohms Total Fault Loop Imp. 0.0506 ohms

Max Fault Loop Imp. 0.4977 ohms

Fault kA at Source 26.38 kA Fault kA at Destination 15.90 kA

Max. Run Length 197.59 m Touch Potential 178.81 V

Derating Factors Total Derating 0.70

Cable Configuration 0.70 Ambient Temperature 1.00

Depth of Laying 1.00 Thermal Resistivity 1.00

Other Circuits 1.00 Cable Drum / Reel 1.00
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Cable Size Calculation

Job Number 879540 Company Name Lend Lease

Job Name Blowers Replacement ABN

Author License Number

User Name Chris Onyema

Client Gibson Island Date Printed 6 Aug 2014

Job Description LV Cable Calculations and Sizing

Load Description ESB2-Essential Switchboard

Inputs

Run Length 10.00 m Voltage 415 V / 3 Ø

Conductor Copper Max Volt Drop 3.00 %

Load 140.50 A Allowed Expansion 0.00 %

Efficiency 100 % Power Factor 1.00

Cable Reference ESB2-P1 Device Fault Limit N/A kA

Protective Device Custom Circuit Breaker Protection Rating 150.0 A

Cable  1 x 4 core circular V-90 Thermoplastic cable
 Bunched on ladder

Calculated to AS3000:2007 & AS3008.1.1:2009

Additional derating factor 1.00

Ambient Temperature 40.0° C

Number of other circuits in group 4

Parallel sets of cables in the same pipe No

Solution

Active 1 x 95 mm² 

Neutral 1 x 95 mm² 

Earth 1 x 25 mm² 

Load On Cable 140.50 A Operating Temperature 67.12 degrees

Capacity 159.60 A Spare Capacity 19.10 A

Phase Resistance 0.0023 ohms Phase Reactance 0.0008 ohms

Earth Resistance 0.0086 ohms Earth Reactance 0.0009 ohms

Volt Drop on Cable 0.56 V / 0.14 % Total Volt Drop 1.05 V / 0.25 %

Cable Fault Loop Imp. 0.0113 ohms Total Fault Loop Imp. 0.0178 ohms

Max Fault Loop Imp. 1.5879 ohms

Fault kA at Source 26.38 kA Fault kA at Destination 22.30 kA

Max. Run Length 222.22 m Touch Potential 123.55 V

Derating Factors Total Derating 0.70

Cable Configuration 0.70 Ambient Temperature 1.00

Depth of Laying 1.00 Thermal Resistivity 1.00

Other Circuits 1.00 Cable Drum / Reel 1.00
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Cable Size Calculation

Job Number 879540 Company Name Lend Lease

Job Name Blowers Replacement ABN

Author License Number

User Name Chris Onyema

Client Gibson Island Date Printed 6 Aug 2014

Job Description LV Cable Calculations and Sizing

Load Description Bypass Valve

Inputs

Run Length 10.00 m Voltage 415 V / 3 Ø

Conductor Copper Max Volt Drop 3.00 %

Load 14.00 A Allowed Expansion 0.00 %

Efficiency 100 % Power Factor 1.00

Cable Reference BV-P1 Device Fault Limit N/A kA

Protective Device C Curve Circuit Breaker Protection Rating 20.0 A

Cable  1 x 4 core circular V-90 Thermoplastic cable
 Bunched on ladder

Calculated to AS3000:2007 & AS3008.1.1:2009

Additional derating factor 1.00

Ambient Temperature 40.0° C

Number of other circuits in group 4

Parallel sets of cables in the same pipe No

Solution

Active 1 x 4 mm² 

Neutral 1 x 4 mm² 

Earth 1 x 2.5 mm² 

Load On Cable 14.00 A Operating Temperature 54.57 degrees

Capacity 21.70 A Spare Capacity 7.70 A

Phase Resistance 0.0523 ohms Phase Reactance 0.0010 ohms

Earth Resistance 0.0841 ohms Earth Reactance 0.0010 ohms

Volt Drop on Cable 1.27 V / 0.31 % Total Volt Drop 1.76 V / 0.42 %

Cable Fault Loop Imp. 0.1462 ohms Total Fault Loop Imp. 0.1497 ohms

Max Fault Loop Imp. 1.5879 ohms

Fault kA at Source 26.38 kA Fault kA at Destination 4.01 kA

Max. Run Length 98.13 m Touch Potential 144.60 V

Derating Factors Total Derating 0.70

Cable Configuration 0.70 Ambient Temperature 1.00

Depth of Laying 1.00 Thermal Resistivity 1.00

Other Circuits 1.00 Cable Drum / Reel 1.00
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Powerpac Pro

Created by  for Gibson Island Page 6 of 9

Cable Size Calculation

Job Number 879540 Company Name Lend Lease

Job Name Blowers Replacement ABN

Author License Number

User Name Chris Onyema

Client Gibson Island Date Printed 6 Aug 2014

Job Description LV Cable Calculations and Sizing

Load Description Oxidation Ditch No. 2

Inputs

Run Length 10.00 m Voltage 415 V / 3 Ø

Conductor Copper Max Volt Drop 3.00 %

Load 175.00 A Allowed Expansion 0.00 %

Efficiency 100 % Power Factor 1.00

Cable Reference OD-P1 Device Fault Limit N/A kA

Protective Device Custom Circuit Breaker Protection Rating 250.0 A

Cable  1 x 4 core circular V-90 Thermoplastic cable
 Bunched on ladder

Calculated to AS3000:2007 & AS3008.1.1:2009

Additional derating factor 1.00

Ambient Temperature 40.0° C

Number of other circuits in group 4

Parallel sets of cables in the same pipe No

Solution

Active 1 x 240 mm² 

Neutral 1 x 240 mm² 

Earth 1 x 95 mm² 

Load On Cable 175.00 A Operating Temperature 52.89 degrees

Capacity 288.40 A Spare Capacity 113.40 A

Phase Resistance 0.0009 ohms Phase Reactance 0.0007 ohms

Earth Resistance 0.0022 ohms Earth Reactance 0.0008 ohms

Volt Drop on Cable 0.27 V / 0.07 % Total Volt Drop 0.76 V / 0.18 %

Cable Fault Loop Imp. 0.0036 ohms Total Fault Loop Imp. 0.0122 ohms

Max Fault Loop Imp. 0.9490 ohms

Fault kA at Source 26.38 kA Fault kA at Destination 23.71 kA

Max. Run Length 460.43 m Touch Potential 55.19 V

Derating Factors Total Derating 0.70

Cable Configuration 0.70 Ambient Temperature 1.00

Depth of Laying 1.00 Thermal Resistivity 1.00

Other Circuits 1.00 Cable Drum / Reel 1.00
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Powerpac Pro

Created by  for Gibson Island Page 7 of 9

Cable Size Calculation

Job Number 879540 Company Name Lend Lease

Job Name Blowers Replacement ABN

Author License Number

User Name Chris Onyema

Client Gibson Island Date Printed 6 Aug 2014

Job Description LV Cable Calculations and Sizing

Load Description B4- RFI

Inputs

Run Length 3.00 m Voltage 415 V / 3 Ø

Conductor Copper Max Volt Drop 3.00 %

Load 0.00 A Allowed Expansion 0.00 %

Efficiency 100 % Power Factor 1.00

Cable Reference B4-P1 Device Fault Limit N/A kA

Protective Device Custom Circuit Breaker Protection Rating 500.0 A

Cable  1 x 4 core circular V-90 Thermoplastic cable
 Bunched on ladder

Calculated to AS3000:2007 & AS3008.1.1:2009

Additional derating factor 1.00

Ambient Temperature 40.0° C

Number of other circuits in group 1

Parallel sets of cables in the same pipe No

Solution

Active 2 x 240 mm² 

Neutral 2 x 240 mm² 

Earth 2 x 70 mm² 

Load On Cable 395.00 A Operating Temperature 54.30 degrees

Capacity 618.00 A Spare Capacity 223.00 A

Phase Resistance 0.0001 ohms Phase Reactance 0.0001 ohms

Earth Resistance 0.0005 ohms Earth Reactance 0.0001 ohms

Volt Drop on Cable 0.09 V / 0.02 % Total Volt Drop 0.59 V / 0.14 %

Cable Fault Loop Imp. 0.0007 ohms Total Fault Loop Imp. 0.0099 ohms

Max Fault Loop Imp. 0.0385 ohms

Fault kA at Source 26.38 kA Fault kA at Destination 25.95 kA

Max. Run Length 171.63 m Touch Potential 20.52 V

Derating Factors Total Derating 0.75

Cable Configuration 0.75 Ambient Temperature 1.00

Depth of Laying 1.00 Thermal Resistivity 1.00

Other Circuits 1.00 Cable Drum / Reel 1.00
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Created by  for Gibson Island Page 8 of 9

Cable Size Calculation

Job Number 879540 Company Name Lend Lease

Job Name Blowers Replacement ABN

Author License Number

User Name Chris Onyema

Client Gibson Island Date Printed 6 Aug 2014

Job Description LV Cable Calculations and Sizing

Load Description B4- VSD

Inputs

Run Length 30.00 m Voltage 415 V / 3 Ø

Conductor Copper Max Volt Drop 3.00 %

Load 395.00 A Allowed Expansion 0.00 %

Efficiency 100 % Power Factor 0.90

Cable Reference B4-P2 Device Fault Limit N/A kA

Protective Device Custom Circuit Breaker Protection Rating 500.0 A

Cable  1 x 4 core circular V-90 Thermoplastic cable
 Bunched on ladder

Calculated to AS3000:2007 & AS3008.1.1:2009

Additional derating factor 1.00

Ambient Temperature 40.0° C

Number of other circuits in group 1

Parallel sets of cables in the same pipe No

Solution

Active 2 x 240 mm² 

Neutral 2 x 240 mm² 

Earth 2 x 70 mm² 

Load On Cable 395.00 A Operating Temperature 54.30 degrees

Capacity 618.00 A Spare Capacity 223.00 A

Phase Resistance 0.0013 ohms Phase Reactance 0.0011 ohms

Earth Resistance 0.0046 ohms Earth Reactance 0.0012 ohms

Volt Drop on Cable 1.16 V / 0.28 % Total Volt Drop 1.74 V / 0.42 %

Cable Fault Loop Imp. 0.0067 ohms Total Fault Loop Imp. 0.0152 ohms

Max Fault Loop Imp. 0.0381 ohms

Fault kA at Source 25.95 kA Fault kA at Destination 22.21 kA

Max. Run Length 169.68 m Touch Potential 92.28 V

Derating Factors Total Derating 0.75

Cable Configuration 0.75 Ambient Temperature 1.00

Depth of Laying 1.00 Thermal Resistivity 1.00

Other Circuits 1.00 Cable Drum / Reel 1.00
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Cable Size Calculation

Job Number 879540 Company Name Lend Lease

Job Name Blowers Replacement ABN

Author License Number

User Name Chris Onyema

Client Gibson Island Date Printed 6 Aug 2014

Job Description LV Cable Calculations and Sizing

Load Description ASB3 Bus 1

Inputs

Run Length 45.00 m Voltage 415 V / 3 Ø

Conductor Copper Max Volt Drop 3.00 %

Load 400.00 A Allowed Expansion 0.00 %

Efficiency 100 % Power Factor 1.00

Cable Reference ASB3-1-P1 Device Fault Limit N/A kA

Protective Device Custom Circuit Breaker Protection Rating 500.0 A

Cable  1 x 4 core circular V-90 Thermoplastic cable
 Bunched on ladder

Calculated to AS3000:2007 & AS3008.1.1:2009

Additional derating factor 1.00

Ambient Temperature 40.0° C

Number of other circuits in group 1

Parallel sets of cables in the same pipe No

Solution

Active 2 x 185 mm² 

Neutral 2 x 185 mm² 

Earth 2 x 70 mm² 

Load On Cable 400.00 A Operating Temperature 60.55 degrees

Capacity 522.00 A Spare Capacity 122.00 A

Phase Resistance 0.0027 ohms Phase Reactance 0.0017 ohms

Earth Resistance 0.0070 ohms Earth Reactance 0.0017 ohms

Volt Drop on Cable 1.84 V / 0.44 % Total Volt Drop 2.34 V / 0.56 %

Cable Fault Loop Imp. 0.0107 ohms Total Fault Loop Imp. 0.0181 ohms

Max Fault Loop Imp. 0.4698 ohms

Fault kA at Source 26.38 kA Fault kA at Destination 20.42 kA

Max. Run Length 304.10 m Touch Potential 104.33 V

Derating Factors Total Derating 0.75

Cable Configuration 0.75 Ambient Temperature 1.00

Depth of Laying 1.00 Thermal Resistivity 1.00

Other Circuits 1.00 Cable Drum / Reel 1.00
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Lend Lease's Services businees

 879540-D-002 Safety In Design Workshop

Safety In Design Workshop - for Project/Contract: QUU Gibson Island Blowers Upgrade

Ref Risk 

Category

Risk 

(Description - What could 
happen?)

Context

(What further information 
around the risk should we 

know?)

Causes

(Why would it happen? 
How could it happen?)

Existing Mitigation and Actions

(What are we already doing about it?)

1
1.1 OHS Risks associated with overhead 

gantry
No Risks Identified Gantry no longer requried and is to be 

removed
1.2 OHS Access into Blower Package Unit Minimal Access Required - 

Excepting Filter Change
No Risks Identified

1.3 OHS Blower Package Noise Much quieter than existing 
blowers

Blower Units have silencers installed

1.4 OHS Overhead Piping No overhead piping in design
1.5 OHS Instrumentation All instrumentation inside 

package
1.6 OHS Moving parts No moving parts outside 

package
1.7 OHS Burns from hot piping All piping lagged

 
2

2.1 OHS Isolation of Blower Additional CB at Blower adding isolation of 
fault at package

2.2 OHS Paralleling of transformers Castrel key system to remove possibility of 
paralleling transformers

Electrical Safety

Risk Identification

Blowers Room GA Design / Blower Units Mechanical 

 879540-D-002 Safety In Design Workshop
As at 19th December 2014 Uncontrolled When Printed
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Lend Lease's Services businees

 879540-D-002 Safety In Design Workshop

Name Subject Matter Expert for areas in 

scope:

Liam Drake Control Systems
Terry Flynn Design Manager
Rajesh Radhakrishnan Project Manager
Ken Liddell Electrical
Steven Walton Design Manager
Paul Luxford Safety Inspector
Kerrin Murphy Safety Advisor
Chris Muller Control Systems
Mathu Ravindiran Control Systems

Attendance List for Safety In Design Workshop QUU Gibson 

Island Blowers Upgrade; Date(s): 17/12/2014

 879540-D-002 Safety In Design Workshop
As at 19th December 2014 Uncontrolled When Printed
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Lend Lease's Services businees

 879540-D-002 Safety In Design Workshop

Issue Register - Worksheet - for Project/Contract: QUU Gibson Island Blowers Upgrade

Ref Issue Context Causes Mitigation and actions Accountability By When

1 What will blowers do if running when 
communications fault

Check with invent what response to 
communications fault is (1 blower 
comms fault or all blowers 
communications failure?)

LD

2 Switchroom wall drawing no longer 
representative of the system

Out of date due to this and other 
projects

Updating of drawing to be 
considered

QUU

3 Add reason for monthly duty into 
functional specification

LD

4 Discuss pressure in manifold versus 
package pressure in terms of pressure 
protection with Invent

PLC13 Failure
Possibly add a pressure gauge TF

5 What is Invent response times on 
breakdown and also on modifiable 
setpoints vs non-moifiable setpoints from 
local hmi

Request informaiton from invent TF

6 PLC4 Code required Code to be issued QUU
7 Sequence popup to be added to 

functional specification
LD

8 Functional specifcation to be approved QUU 19/12/2014

 879540-D-002 Safety In Design Workshop
As at 19th December 2014 Uncontrolled When Printed
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Lend Lease's Services business

SF-1602E - HAZOP Workshop
1600 - Risk Management

No Hazard or Aspect

(Individual Description - What could 
happen?)

Causes

(Why would it happen? 
How could it happen?)

Consequence 

Criteria

(Safety/
Environment)

Potential Impacts/

Consequences

(So what if it does 
happen?)

Existing Mitigation/

Actions/Processes

(What are we already doing about it?)

Control Task(s)/Risk Mitigating 

Action(s)

(What more could we do about it?)

Control  Task Owner 

(Person accountable for 
implementating further 

control task)

Due Date for 

implemenation 

of further 

control task

Date Task 

Completed

A Miscellaneous

Contamination of blow off pipework.
Rodent mesh on out take.
Blower cooling fans will cause air-flow 
while blowers are running.

A vertical fall is to be applied to the run-off 
line. LL 11/02/2015 11/02/2015

1 Local Operation of Blowers

Normal running of blower Noise ~75db Tollerable noise level for 8 hours of 
exposure.

Doors opened during operation 
increasing noise. Unit will continue to run Safety Noise ~100 dB

Main high voltage door can't be opened 
without turning off isolator.
But can open covers without turning off 
unit.
Air filter door is bafled off therefore no 
noise difference with doors open/closed or 
filters in or out.
Control system door is also bafled off.
Side pannelss are fixed with hex hed 
screws (no physical handle).
Warning labels are also afixed to the side 
panels.

Additional signage on filter door for 
unauthorise access.
Potential door latch could be applied to 
filter door to force direct action required to 
open filter doors.

QUU

Doors opened during operation 
increasing noise Unit will continue to run Safety Air suction in open area.

Main high voltage door can't be opened 
without turning off isolator.
But can open covers without turning off 
unit.
Minimal additional suction with filters 
removed - not high enough flow to 
introduce a hazard.
Side pannelss are fixed with hex hed 
screws (no physical handle).
Warning labels are also afixed to the side 
panels.

Doors opened during operation 
increasing noise Unit will continue to run Safety Exposed moving parts

Main high voltage door can't be opened 
without turning off isolator.
But can open covers without turning off 
unit.
Side pannelss are fixed with hex hed 
screws (no physical handle).
Warning labels are also afixed to the side 
panels.

2 Emergency Stops and Shutdowns

Emergency stop required Safety Injury to Personnel E-Stop button on each unit which 
disconnects main isolator.

Managing Risk By Assigning Further Control TasksRisk Identification

HAZOP Workshop for Replacement of Aeration Blowers at Gibson Island STP 
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Lend Lease's Services business

SF-1602E - HAZOP Workshop
1600 - Risk Management

No Hazard or Aspect

(Individual Description - What could 
happen?)

Causes

(Why would it happen? 
How could it happen?)

Consequence 

Criteria

(Safety/
Environment)

Potential Impacts/

Consequences

(So what if it does 
happen?)

Existing Mitigation/

Actions/Processes

(What are we already doing about it?)

Control Task(s)/Risk Mitigating 

Action(s)

(What more could we do about it?)

Control  Task Owner 

(Person accountable for 
implementating further 

control task)

Due Date for 

implemenation 

of further 

control task

Date Task 

Completed

3 Remote Operation of Blowers

Loss of communications to all blowers

Blowers will continue to 
run at last power 
demmand setpoint from 
the control system

Blowers trip on overpressure Cascade high pressure trip setpoints to 
stagger tripping of blowers Invent

Remote manual operation of blowers. 
Remote manual could be an abnormal 
or non typical operation.

Current proposed design 
conforms with QUU 
standard library for 
SCADA and control.

Standard SCADA operations in terms of 
security and if remote manual is even 
required to be investigated.

QUU

4 Maintenance of Blowers

Removal of complete blower unit

Extremely rare tha a 
complete blower unit 
removal is required. 
Internal components can 
be individually replaced.

Safety Stored air energy source 
risks

Blower Discharge Pipe work has only 
single isolation valve in the event that a 
Blower has to be removed. Double 
Isolation is required on any stored energy 
source.

Install additional isolation valve in 
discharge air pipework with lockout facility 
Also requires bleed off valve in between 
the two isolation valves.

LL / QUU 11/02/2015 11/02/2015

Change of pre-filters Pre-filters to be changed 
approximately 1/year. Safety Electrical energy source 

risks

Electrical isolation of machine before 
changing filters. E-Stop button can 
achieve this or tag out of isolator. 
Potentially can also isolate at main 
switchboard.

Clean of fine filters

Clean of fine filters using 
compressed air 
approximately 1/year.
Suction or blowing.

Safety Electrical energy source 
risks

Electrical isolation of machine before 
changing filters. E-Stop button can 
achieve this or tag out of isolator. 
Potentially can also isolate at main 
switchboard.

Clean of fine filters

Clean of fine filters using 
compressed air 
approximately 1/year.
Suction or blowing.

Safety Air-born particles
Standard compressed air hazards apply. 
Use of standard QUU compressed air use 
procedures.

Record taking Safety No hazards identified Observation of unit and data no physical 
interaction required

Operation of the HMI Safety No hazards identified Touch screen operation

Export of fault table Safety No hazards identified By photo of hmi

5 Bio-Reactor valve replacement

4 x Rotorq Valves fail to last position 
required. valve failure Environment To be tested and confirmed during 

commissioning of valves. LL

Height access of valves requires 
provision Safety Injury to personnel Fixed platform with access stairs to be 

installed. Variation price to be submitted. LL
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Lend Lease's Services business

SF-1602E - HAZOP Workshop
1600 - Risk Management

No Hazard or Aspect

(Individual Description - What could 
happen?)

Causes

(Why would it happen? 
How could it happen?)

Consequence 

Criteria

(Safety/
Environment)

Potential Impacts/

Consequences

(So what if it does 
happen?)

Existing Mitigation/

Actions/Processes

(What are we already doing about it?)

Control Task(s)/Risk Mitigating 

Action(s)

(What more could we do about it?)

Control  Task Owner 

(Person accountable for 
implementating further 

control task)

Due Date for 

implemenation 

of further 

control task

Date Task 

Completed

Egress and entry to valve areas Ankle issues due to 
current ground cover Safety Injury to personnel Install concrete pathway. Variation price to 

be submitted. LL

Person accidentally contact grit dredger 
valve assembley.

Pathway is fairly small 
with outlying valve 
assembly.

Safety Injury to personnel Install bollards and widen pathway. 
Variation price to be submitted. LL

Uncertain operations due to knowledge 
of what was previously in LCPs (240V) Safety Injury to personnel Add label to lcp's identifying internal 

voltages as 24V

Differential pressure transmitters on the 
bio-reactors

Installation of new 
assembly required. Safety Injury to personnel Rotate new assembly on installation to not 

inhibit walkway LL

Maintenance of Bio-reactor valves Isolation for maintenance 
of valves Safety Injury to personnel

Double isolation requirements to be 
investigated and also isolation of individual 
bio-reactors. To consider if blowers can be 
turned off for maintenance activities as one 
of the isolation methods.

QUU

6 Main Switchboard

HV fault on bus Arc-fault Safety Arc-fault self contained in switchboard unit

Airconditioner near door on southern 
side.

Tempermental unit could 
cause issues

LV Rescue kit in room Safety Check if an LV kit exists in room / required. QUU

Site Wide electrical drawing on entry of 
room out of date due to this and other 
projects on site.

Electrocution Safety Injury to personnel
Site Wide Electrical Diagram on entry of 
room needs to be updated due to recent 
projects

QUU

Emergency Lights in cable basement
Some lights were noticed 
to not be working and 
reported to site electrician

Safety Confirmation if emergency lights have 
been repaired and functioning correctly QUU

Flooding of cable basement
Extreme wet weather 
event causing grit 
chamber to overflow

Safety
Consider precautions such as:
- Confirm Weather / consult with site 
operations before works

LL

Confined space methadology Distance of confirned 
space works Safety

Investigate use of intermediatary person at 
initial access point additional to spotter on 
top.

LL

7 Changeover Methodology

Isolation of first section of existing board 
(Disconnection of blower 3)

Isolation to occur at night, shutdown of 
system during disconnection.
Hat section to be placed over the existing 
bus cut to remove exposed bus section.

Installation of first section of new board Insulating sheet between remainder of old 
board and the section of the new board
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Lend Lease's Services business

SF-1602E - HAZOP Workshop
1600 - Risk Management

No Hazard or Aspect

(Individual Description - What could 
happen?)

Causes

(Why would it happen? 
How could it happen?)

Consequence 

Criteria

(Safety/
Environment)

Potential Impacts/

Consequences

(So what if it does 
happen?)

Existing Mitigation/

Actions/Processes

(What are we already doing about it?)

Control Task(s)/Risk Mitigating 

Action(s)

(What more could we do about it?)

Control  Task Owner 

(Person accountable for 
implementating further 

control task)

Due Date for 

implemenation 

of further 

control task

Date Task 

Completed

Slipping Hazard identified
Slope of outdoor land 
towards blower room. 
Land can become soft

Safety Person Slips / Crane 
looses traction

Chance of slipage to be investigate as part 
of switchboard removal swms. LL

ASB1 does not get re-connected within 
allowed timeframes

ASB1 connected to new 
switchboard Environment

Changeover to occur due night shutdown. 
(4 hours prior to 6 am)
Use of multiple personal to ensure no time 
overrun of re-connection.

Re-location of common manifold 
pressure and flow transmitters to PLC13 Correct functionality to be confirmed. Use of blowers in local vs a night time 

shutdown to be investigated LL

Issues with PLC13 automatic control 
causing failure to control the blowers in 
automatic mode

Maintain of plant operation 
required during whole 
changeover process

Environment Breach of Environmetal 
License

Blower 3 and 4 still remain operable if 
required while PLC13 functionality is 
proven.
- roll back options available depending on 
the nature of the failure: Switch back to 
PLC3 for automatic control, Run only 1 
new blower in automatic and any others 
required run in base load mode in local.

Hold point required that QUU gives go 
ahead to take next blower offline LL

Isolate remainder of old switchboard
(New blower 1, 2, 3 online)

ESB1 Changeover

Changeover during day 1 circuit at a time. 
Not to be changed during wet weather.
Excepting PLC power which will cause 
outage and will be done during a night 
shut.

PLC power ups backed except for PLC 
outputs. Potentially can be done during the 
early morning when flow is low also. Exact 
use would need to be determined.

LL

Grit dredger aeration valve and 
associated items changeover To be done during nighttime shutdown.

Site equipment container and office 
block

Location to be outside western wall. 
Delivery preferrably not a Monday. LL 10/02/2015 / 

11/02/2015

Changes to changeover methodology

Changes to be made to changeover 
methodology documentaiton and updated 
documents to be submitted. Including 
Gantt chart.

LL 12/02/2015
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Lend Lease’s Services business 

SF-102C - Meeting Agenda 
100 – General Administration 

 

 

 

Page 

1 of 3 
 

Version 05 

As at 4th October 2013 

Uncontrolled when printed 

 
    

 

MEETING SUBJECT HAZOP + Review and Risk Assessment of Blower Changeover Methodology 

PROJECT NAME / NO C1314-011 - QUU Gibson Island – Replacement of Aeration Blowers 

DATE OF MEETING 3/02/2015 TIME 8:30 – 4:30 

MEETING LOCATION Lend Lease, 185 Queensport Road North 

Murarrie, QLD 

MEETING 
NO. 

3 

CHAIR PERSON Terry Flynn MINUTE BY Liam Drake 

ATTENDEES 

NAME ORGANISATION POSITION 

Terry Flynn Lend Lease Senior Project Manager 

Liam Drake Lend Lease Lead Control Systems Engineer 

Will Butterworth Lend Lease Electrical Supervisor 

Mike Smith Invent Technical Representative 

Rajesh Radhakrishnan QUU Senior Project Manager 

Steven Walton QUU Senior Program Engineer 

Harald Kemmetmuller QUU Principal Engineer Mechanical 

Sonja Toft QUU Principal Process Engineer 

Kathryn Turner QUU Contracts Co-ordinator 

Kerrin Murphy QUU WH&S Advisor 

Paul Luxford QUU WH&S Advisor 

Steve McDonald QUU Quality assurance Officer 

Ken MacGrotty QUU HUB Operator  Gibson Island  

James Vines QUU HUB Operator  Gibson Island 

Brian Power QUU Electrician 

Jesse Gay QUU Mechanical Fitter 

Rob Harris QUU Mechanical Fitter 

PURPOSE OF MEETING 

1. Identify any Hazards that may have been introduced through supply and installation of the new Blowers 
and the new Blower Main Switchboard. Any Hazards and associated Risk identified shall be recorded in 
a risk register. This register to be used as minutes and circulated for comment after the meeting 

2. Step by Step Review and Risk Assessment of the Blower Changeover Methodology 
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Lend Lease’s Services business 

SF-102C - Meeting Agenda 
100 – General Administration 

 

 

 

Page 

2 of 3 
 

Version 05 

As at 4th October 2013 

Uncontrolled when printed 

 
    

 

MEETING AGENDA / OBJECTIVES 

NO AGENDA TOPIC SPEAKER TIME ALLOCATION 

1 Introductions Terry Flynn 15 Min 

 (8:30 – 8:45 AM) 

2 General Overview of the Replacement Blowers Mike Smith 15 Min 

 (8:45 -9:00 AM) 

3 Operation of the Blowers – General Overview Mike Smith 15 Min 

(9:00 – 9:15 AM) 

3.1 - in Local Mode 

- Identify Hazards and associated risk and controls 

Mike Smith 

ALL 

30 Min 

(9:15 - 10:15 AM) 

  
BREAK 

 15 Min 

(10:15 - 10:30 AM) 

3.2 - Emergency Stops/Shutdowns 

- Identify Hazards and associated risk and controls 

Mike Smith 

ALL 

30 Min 

(10:30 - 11:00 AM) 

3.3 - in Remote via SCADA 

- Identify Hazards and associated risk and controls 

Mike Smith/ L. Drake 

ALL 

30 Min 

(11:00 – 11:30 PM) 

4 Maintenance of the Blowers – General Overview Mike Smith 15 Min 

(11:30 - 11:45 PM) 

4.1 - Items that may be maintained by QUU Staff. 

- Identify Hazards and associated risk and controls 

Mike Smith 

ALL 

30 Min 

(11:45 - 12:15 PM) 

4.2 - Items that must be maintained by Invent Staff 

- Identify Hazards and associated risk and controls 

Mike Smith 

ALL 

30 Min 

(12:15 - 12:45 PM) 

 
 
LUNCH 

 30 Min 

(12:45 - 1:15 PM) 

5 Blower Room & Blower Set-out   

5.1 - Review Blower Room GA Drawings 

- Identify Hazards and associated risk and controls 

Terry Flynn 

ALL 

15 Min 

(1:15 - 1:30 PM) 

5.2 - Review Blower Room Mechanical Drawings 

- Identify Hazards and associated risk and controls 

Terry Flynn 

ALL 

30 Min 

(1:30 – 2:00 PM) 
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Lend Lease’s Services business 

SF-102C - Meeting Agenda 
100 – General Administration 

 

 

 

Page 

3 of 3 
 

Version 05 

As at 4th October 2013 

Uncontrolled when printed 

 
    

 

6 New Blower Main Switchboard   

6.1 - Operation, Isolation, Arc Fault Category 

- Identify Hazards and associated risk and controls 

Terry Flynn 

ALL 

30 Min 

(2:00 - 2:30 PM) 

7 Review and Risk Assessment of the Blower 
Changeover Methodology 

  

7.1 - Review Step by Step Methodology 

- Identify any risk and risk mitigation strategies 

Terry Flynn 

ALL 

30 Min 

(2:30 - 3:00 PM) 

 BREAK  15 Min 

(3:00 - 3:15 PM) 

7.2 - Review Step by Step Methodology (continued) 

- Identify any risk and risk mitigation strategies 

Terry Flynn 

ALL 

45 Min 

(3:15 - 4:00 PM) 

7.3 - Review Stage 6 – ESB1 Changeover & Migration 

- Can migration of circuits be done during normal 

hours – 1 circuit at a time? 

- Identify any risk and risk mitigation strategies 

Terry Flynn 

ALL 

15 Min 

(4:00 – 4:15 PM) 

7.4 - Review changeover times of replacement 

Bioreactor & Grit Dredge Aeration Valves 

- Can changeover be done during the day? 

- Can air supply to each Valve be isolated 

independently? 

- Identify any risk and risk mitigation strategies 

Terry Flynn 

ALL 

15 Min 

(4:15 – 4:30 PM) 

 CLOSE  4:30 PM 
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4.5 Mechanical and Performance Test 

Records 
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4.5.1 Moducell Type Test Records 
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Test Record 
 
Laboratory Reference No: 103157 

 

A. J. McClelland 
NATA Signatory 

 
Page 1 of 16 

 

CONTENTS 

Test Record : Pages 1 to 16 

Diagram : Figure 1 

Oscillograms No. : 8897.002, 006, 007, 008, 009, 010, 011 and 014. 

Photographs No. : 25255 – 1463, 1464, 1465, 1468, 1470, 1483, 1484, 1489, 1494, 
1497, 1498, 1499, 1501, 1503, 1505, 1506, 1507, 1508, 1509, 
1510, 1513, 1514, 1515, 1517, 1518, 1519, 1521, 1522, 1523, 
1524, 1531, 1534, 1535, 1536, 1538, 1549, 1551, 1555, 1556, 
1557, 1558, 1559, 1560, 1561, 1566, 1572, 1626, 1630, 1632 
and 1634 

Drawings No. : RD00027-G-30  Sheet 1 of 2 Rev 1 26.03.13 
 RD00027-G-30  Sheet 2 of 2 Rev 1 26.03.13 
 RD00027-A-02  Sheet 1 of 1 Rev 1 26.03.13 
 RD00027-G-31  Sheet 1 of 1 Rev 1 26.03.13 
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Test Record 
 
Laboratory Reference No: 103157 

 

A. J. McClelland 
NATA Signatory 

 
Page 2 of 16 

 

APPARATUS TESTED 

Selected compartments of two test arrangements, A2 and A3, of a 415 V (Ue) 50 Hz, 
switchgear and controlgear assembly incorporating three-phase horizontal and vertical 
busbar systems, two 2500 A incoming air circuit-breaker units, two incoming/outgoing  
air circuit-breaker units and one outgoing modular plug-in feeder L&P distribution  
board (DB) unit. 

2100/2250 A  
Incoming/Outgoing 
Unit 

2500 A Siemens Type WL II 2500 N,  
3 pole withdrawable ACB,  
with Electronic trip relay model ETU25B. 

2100/2250 A  
Incoming/Outgoing 
Unit 

2500 A Terasaki TemPower2, type AR325S 
3 pole withdrawable ACB,  
with OCR type AGR-21B 

1250 A  
Incoming  
Unit 

1250 A, Terasaki, TemPower 2, type AR212S,  
3 pole withdrawable ACB,  
fitted with OCR type AGR-21B 

800 A  
Incoming/Outgoing 
Unit 

800 A Schneider Electric, Masterpact Type NW08 H2,  
3 pole withdrawable ACB,  
with Electronic trip relay model Micrologic 5.0 A 

250 A Outgoing 
L&P DB Unit 
Size 10 module 

250 A Distribution Board: 
250 A Schneider Electric 3 pole MCCB type NSX250H 
250 A 415 V Schneider Electric 3 Pole DB type C325303 
Fitted with ten MCBs 

 
The Manufacturer has assigned a rated operational voltage of 415 V (Ue) to the assembly. 
 
The assembly had been arranged in either of two configurations  
a)  Test arrangement 2  
 (A2) : The assembly was not fitted with the 200 mm deep rear  
    compartment extensions at the back of tiers 3 and 4 
b)  Test arrangement 3  
 (A3) : The assembly was fitted with the 200 mm deep rear  
    compartment extensions at the back of tiers 3 and 4 

 

The assembly is designated by the client as Moducell v2.2 IP54 Test Board 2. 
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4.6 Schedules 

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 967 of 986



4.6.1 Cable Schedule 
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Operations - Asset-Equipment List Table Template

Asset Hierachy List

Equipment Tag No. Site Asset Asset No. Class Assest Description 1 Assest Description 2 Drawing Number

BLO01 ST032 BL 0520 001 4D BLOWER NO.1 INVENT AERZEN AERATION BLOWER AT300-0.8T (235KW) 486/5/5-0205-080/081/010/017
BLO02 ST032 BL 0520 002 4D BLOWER NO.2 INVENT AERZEN AERATION BLOWER AT300-0.8T (235KW) 486/5/5-0205-082/083/009/017
BLO03 ST032 BL 0520 003 4D BLOWER NO.3 INVENT AERZEN AERATION BLOWER AT300-0.8T (235KW) 486/5/5-0205-084/085/008/017
BLO04 ST032 BL 0520 004 4D BLOWER NO.4 INVENT AERZEN AERATION BLOWER AT300-0.8T (235KW) 486/5/5-0205-086/087/007/017

FIT40102 ST032 FT 0520 001 6G BIOREACTOR 1A MANIFOLD AIR FLOW TRANSMITTER NO.1 DIFFERENTIAL PRESSURE TRANSMITTER 486/5/5-0205-040/018
FIT40105 ST032 FT 0520 002 6G BIOREACTOR 1B MANIFOLD AIR FLOW TRANSMITTER NO.2 DIFFERENTIAL PRESSURE TRANSMITTER 486/5/5-0205-041/018
FIT40202 ST032 FT 0520 003 6G BIOREACTOR 2A MANIFOLD AIR FLOW TRANSMITTER NO.3 DIFFERENTIAL PRESSURE TRANSMITTER 486/5/5-0205-042/018
FIT40205 ST032 FT 0520 004 6G BIOREACTOR 2B MANIFOLD AIR FLOW TRANSMITTER NO.4 DIFFERENTIAL PRESSURE TRANSMITTER 486/5/5-0205-043/018
FIT30202 ST032 FT 0520 005 6G GRIT CHANNEL AIR FLOW TRANSMITTER DIFFERENTIAL PRESSURE TRANSMITTER 486/5/5-0205-048/019
FIT13100 ST032 FT 0520 006 6G COMMON MANIFOLD AIR FLOW TRANSMITTER FLOWMETER 486/5/5-0205-049
PIT13101 ST032 PT 0502 001 6N COMMON MANIFOLD AIR PRESSURE TRANSMITTER PRESSURE TRANSMITTER 486/5/5-0205-049

FCV40102 ST032 ACT 0502 001 2A BIOREACTOR 1A AERATION INLET VALVE NO.1 ROTORK ACTUATOR IQ12 486/5/5-0205-044/018
FCV40105 ST032 ACT 0502 002 2A BIOREACTOR 1B AERATION INLET VALVE NO.2 ROTORK ACTUATOR IQ12 486/5/5-0205-045/018
FCV40202 ST032 ACT 0502 003 2A BIOREACTOR 2A AERATION INLET VALVE NO.3 ROTORK ACTUATOR IQ12 486/5/5-0205-046/018
FCV40205 ST032 ACT 0502 004 2A BIOREACTOR 2B AERATION INLET VALVE NO.4 ROTORK ACTUATOR IQ12 486/5/5-0205-047/018
FCV30201 ST032 ACT 0502 005 2A GRIT CHANNEL AIR FLOW VALVE ROTORK ACTUATOR IQT500 486/5/5-0205-095/019

FCV40102 ST032 VV 0502 001 2N BIOREACTOR 1A AERATION INLET VALVE NO.1 CAM-CENTRIC ECCENTRIC PLUG VALVE 486/5/5-0205-044/018
FCV40105 ST032 VV 0502 002 2N BIOREACTOR 1B AERATION INLET VALVE NO.2 CAM-CENTRIC ECCENTRIC PLUG VALVE 486/5/5-0205-045/018
FCV40202 ST032 VV 0502 003 2N BIOREACTOR 2A AERATION INLET VALVE NO.3 CAM-CENTRIC ECCENTRIC PLUG VALVE 486/5/5-0205-046/018
FCV40205 ST032 VV 0502 004 2N BIOREACTOR 2B AERATION INLET VALVE NO.4 CAM-CENTRIC ECCENTRIC PLUG VALVE 486/5/5-0205-047/018
FCV30201 ST032 VV 0502 005 2N GRIT CHANNEL AIR FLOW VALVE CAM-CENTRIC ECCENTRIC PLUG VALVE 486/5/5-0205-095/019

UNKNOWN ST032 VV 0502 006 2N BLOWER NO.1 DISCHARGE AIR ISOLATION VALVE 1 MANUAL BUTTERFLY VALVE 486/5/5-0205-010/011/017
UNKNOWN ST032 VV 0502 007 2N BLOWER NO.1 DISCHARGE AIR ISOLATION VALVE 2 MANUAL BUTTERFLY VALVE 486/5/5-0205-010/011/017
UNKNOWN ST032 VV 0502 008 2N BLOWER NO.2 DISCHARGE AIR ISOLATION VALVE 1 MANUAL BUTTERFLY VALVE 486/5/5-0205-009/011/017
UNKNOWN ST032 VV 0502 009 2N BLOWER NO.2 DISCHARGE AIR ISOLATION VALVE 2 MANUAL BUTTERFLY VALVE 486/5/5-0205-009/011/017
UNKNOWN ST032 VV 0502 010 2N BLOWER NO.3 DISCHARGE AIR ISOLATION VALVE 1 MANUAL BUTTERFLY VALVE 486/5/5-0205-008/011/017
UNKNOWN ST032 VV 0502 011 2N BLOWER NO.3 DISCHARGE AIR ISOLATION VALVE 2 MANUAL BUTTERFLY VALVE 486/5/5-0205-008/011/017
UNKNOWN ST032 VV 0502 012 2N BLOWER NO.4 DISCHARGE AIR ISOLATION VALVE 1 MANUAL BUTTERFLY VALVE 486/5/5-0205-007/011/017
UNKNOWN ST032 VV 0502 013 2N BLOWER NO.4 DISCHARGE AIR ISOLATION VALVE 2 MANUAL BUTTERFLY VALVE 486/5/5-0205-007/011/017

Plant numbers will be created by  QUU  after the Contractor  has made the 

request to email address:   quu-

m.e.equipmentrequest@urbanutilities.com.au  and supplied 

drawings/P&IDs

Doc Id: TEM114

Approver: William Hester Active: 21/08/2011 Page 1 of 11
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- **ELLIPSE LOAD** **ELLIPSE LOAD** **ELLIPSE LOAD** **ELLIPSE LOAD** - -

EquipNo PlantNo EQUIP CLASS SEQ NO DETAILS ATTRIBUTE NAME CLASS DESC

BL001 ST032-BL_-0520-001 4D 1 WW ASSET_CLASS BLOWER
BL001 ST032-BL_-0520-001 4D 1102 Aug-14 *DATE MANUFACTURED BLOWER
BL001 ST032-BL_-0520-001 4D 1103 23/04/2015 *DATE INSTAL BLOWER
BL001 ST032-BL_-0520-001 4D 1104 4/05/2015 *DATE VERIFY BLOWER
BL001 ST032-BL_-0520-001 4D 1201 AERZEN *MANUFACTURER BLOWER
BL001 ST032-BL_-0520-001 4D 1202 INVENT PACIFIC PTY LTD *SUPPLIER BLOWER
BL001 ST032-BL_-0520-001 4D 1203 AT300-08T *MODEL BLOWER
BL001 ST032-BL_-0520-001 4D 1204 P14070225 *SERIAL NO BLOWER
BL001 ST032-BL_-0520-001 4D 1206 AERZEN TURBO *TYPE BLOWER
BL001 ST032-BL_-0520-001 4D 1301 3 *PHASES BLOWER
BL001 ST032-BL_-0520-001 4D 1302 415 *VOLTAGE BLOWER
BL001 ST032-BL_-0520-001 4D 1303 50 *FREQUENCY BLOWER
BL001 ST032-BL_-0520-001 4D 1304 395 *CURRENT BLOWER
BL001 ST032-BL_-0520-001 4D 1305 45,000 RPM *SPEED BLOWER
BL001 ST032-BL_-0520-001 4D 1306  VFD *DRIVE BLOWER
BL001 ST032-BL_-0520-001 4D 1307 225 *POWER RATING BLOWER
BL001 ST032-BL_-0520-001 4D 1406 N/A *INLET DIAM BLOWER
BL001 ST032-BL_-0520-001 4D 1407 400NB *OUTLET DIAM BLOWER
BL001 ST032-BL_-0520-001 4D 1408 1050KG *WEIGHT BLOWER
BL001 ST032-BL_-0520-001 4D 1502 10,600 M3/HR @ 40 C *DESIGN FLOW BLOWER
BL001 ST032-BL_-0520-001 4D 1504 101.3KPA *INLET PRESS BLOWER
BL001 ST032-BL_-0520-001 4D 1505 52KPA *OUTLET PRES BLOWER
BL001 ST032-BL_-0520-001 4D 1506 52.4KPA *MAX PRESS BLOWER
BL002 ST032-BL_-0520-002 4D 1 WW ASSET_CLASS BLOWER
BL002 ST032-BL_-0520-002 4D 1102 Aug-14 *DATE MANUFACTURED BLOWER
BL002 ST032-BL_-0520-002 4D 1103 1/04/2015 *DATE INSTAL BLOWER
BL002 ST032-BL_-0520-002 4D 1104 14/04/2015 *DATE VERIFY BLOWER
BL002 ST032-BL_-0520-002 4D 1201 AERZEN *MANUFACTURER BLOWER
BL002 ST032-BL_-0520-002 4D 1202 INVENT PACIFIC PTY LTD *SUPPLIER BLOWER
BL002 ST032-BL_-0520-002 4D 1203 AT300-08T *MODEL BLOWER
BL002 ST032-BL_-0520-002 4D 1204 P14070226 *SERIAL NO BLOWER
BL002 ST032-BL_-0520-002 4D 1206 AERZEN TURBO *TYPE BLOWER
BL002 ST032-BL_-0520-002 4D 1301 3 *PHASES BLOWER
BL002 ST032-BL_-0520-002 4D 1302 415 *VOLTAGE BLOWER
BL002 ST032-BL_-0520-002 4D 1303 50 *FREQUENCY BLOWER
BL002 ST032-BL_-0520-002 4D 1304 395 *CURRENT BLOWER
BL002 ST032-BL_-0520-002 4D 1305 45,000 RPM *SPEED BLOWER
BL002 ST032-BL_-0520-002 4D 1306  VFD *DRIVE BLOWER
BL002 ST032-BL_-0520-002 4D 1307 225 *POWER RATING BLOWER
BL002 ST032-BL_-0520-002 4D 1406 N/A *INLET DIAM BLOWER
BL002 ST032-BL_-0520-002 4D 1407 400NB *OUTLET DIAM BLOWER
BL002 ST032-BL_-0520-002 4D 1408 1050KG *WEIGHT BLOWER
BL002 ST032-BL_-0520-002 4D 1502 10,600 M3/HR @ 40 C *DESIGN FLOW BLOWER
BL002 ST032-BL_-0520-002 4D 1504 101.3KPA *INLET PRESS BLOWER
BL002 ST032-BL_-0520-002 4D 1505 52.4KPA *OUTLET PRES BLOWER
BL002 ST032-BL_-0520-002 4D 1506 80KPA *MAX PRESS BLOWER
BL003 ST032-BL_-0520-003 4D 1 WW ASSET_CLASS BLOWER
BL003 ST032-BL_-0520-003 4D 1102 Aug-14 *DATE MANUFACTURED BLOWER
BL003 ST032-BL_-0520-003 4D 1103 11/03/2015 *DATE INSTAL BLOWER
BL003 ST032-BL_-0520-003 4D 1104 24/03/2015 *DATE VERIFY BLOWER
BL003 ST032-BL_-0520-003 4D 1201 AERZEN *MANUFACTURER BLOWER
BL003 ST032-BL_-0520-003 4D 1202 INVENT PACIFIC PTY LTD *SUPPLIER BLOWER
BL003 ST032-BL_-0520-003 4D 1203 AT300-08T *MODEL BLOWER
BL003 ST032-BL_-0520-003 4D 1204 P14070227 *SERIAL NO BLOWER
BL003 ST032-BL_-0520-003 4D 1206 AERZEN TURBO *TYPE BLOWER
BL003 ST032-BL_-0520-003 4D 1301 3 *PHASES BLOWER
BL003 ST032-BL_-0520-003 4D 1302 415 *VOLTAGE BLOWER
BL003 ST032-BL_-0520-003 4D 1303 50 *FREQUENCY BLOWER
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- **ELLIPSE LOAD** **ELLIPSE LOAD** **ELLIPSE LOAD** **ELLIPSE LOAD** - -

EquipNo PlantNo EQUIP CLASS SEQ NO DETAILS ATTRIBUTE NAME CLASS DESC

BL001 ST032-BL_-0520-001 4D 1 WW ASSET_CLASS BLOWER
BL003 ST032-BL_-0520-003 4D 1304 395 *CURRENT BLOWER
BL003 ST032-BL_-0520-003 4D 1305 45,000 RPM *SPEED BLOWER
BL003 ST032-BL_-0520-003 4D 1306  VFD *DRIVE BLOWER
BL003 ST032-BL_-0520-003 4D 1307 225 *POWER RATING BLOWER
BL003 ST032-BL_-0520-003 4D 1406 N/A *INLET DIAM BLOWER
BL003 ST032-BL_-0520-003 4D 1407 400NB *OUTLET DIAM BLOWER
BL003 ST032-BL_-0520-003 4D 1408 1050KG *WEIGHT BLOWER
BL003 ST032-BL_-0520-003 4D 1502 10,600 M3/HR @ 40 C *DESIGN FLOW BLOWER
BL003 ST032-BL_-0520-003 4D 1504 101.3KPA *INLET PRESS BLOWER
BL003 ST032-BL_-0520-003 4D 1505 52.4KPA *OUTLET PRES BLOWER
BL003 ST032-BL_-0520-003 4D 1506 80KPA *MAX PRESS BLOWER
BL004 ST032-BL_-0520-004 4D 1 WW ASSET_CLASS BLOWER
BL004 ST032-BL_-0520-004 4D 1102 Aug-14 *DATE MANUFACTURED BLOWER
BL004 ST032-BL_-0520-004 4D 1103 11/05/2015 *DATE INSTAL BLOWER
BL004 ST032-BL_-0520-004 4D 1104 19/05/2015 *DATE VERIFY BLOWER
BL004 ST032-BL_-0520-004 4D 1201 AERZEN *MANUFACTURER BLOWER
BL004 ST032-BL_-0520-004 4D 1202 INVENT PACIFIC PTY LTD *SUPPLIER BLOWER
BL004 ST032-BL_-0520-004 4D 1203 AT300-08T *MODEL BLOWER
BL004 ST032-BL_-0520-004 4D 1204 P14070228 *SERIAL NO BLOWER
BL004 ST032-BL_-0520-004 4D 1206 AERZEN TURBO *TYPE BLOWER
BL004 ST032-BL_-0520-004 4D 1301 3 *PHASES BLOWER
BL004 ST032-BL_-0520-004 4D 1302 415 *VOLTAGE BLOWER
BL004 ST032-BL_-0520-004 4D 1303 50 *FREQUENCY BLOWER
BL004 ST032-BL_-0520-004 4D 1304 395 *CURRENT BLOWER
BL004 ST032-BL_-0520-004 4D 1305 45,000 RPM *SPEED BLOWER
BL004 ST032-BL_-0520-004 4D 1306  VFD *DRIVE BLOWER
BL004 ST032-BL_-0520-004 4D 1307 225 *POWER RATING BLOWER
BL004 ST032-BL_-0520-004 4D 1406 N/A *INLET DIAM BLOWER
BL004 ST032-BL_-0520-004 4D 1407 400NB *OUTLET DIAM BLOWER
BL004 ST032-BL_-0520-004 4D 1408 1050KG *WEIGHT BLOWER
BL004 ST032-BL_-0520-004 4D 1502 10,600 M3/HR @ 40 C *DESIGN FLOW BLOWER
BL004 ST032-BL_-0520-004 4D 1504 101.3KPA *INLET PRESS BLOWER
BL004 ST032-BL_-0520-004 4D 1505 52.4KPA *OUTLET PRES BLOWER
BL004 ST032-BL_-0520-004 4D 1506 80KPA *MAX PRESS BLOWER
FIT40102 ST032-FT_-0520-001 6G 1 WW ASSET_CLASS FLOW TRANSMITTER
FIT40102 ST032-FT_-0520-001 6G 1102 30/09/2014 *DATE MANUFACTURED FLOW TRANSMITTER
FIT40102 ST032-FT_-0520-001 6G 1103 21/03/2015 *DATE INSTAL FLOW TRANSMITTER
FIT40102 ST032-FT_-0520-001 6G 1104 4/06/2015 *DATE VERIFY FLOW TRANSMITTER
FIT40102 ST032-FT_-0520-001 6G 1201 EMERSON PROCESS MANAGEMENT *MANUFACTURER FLOW TRANSMITTER
FIT40102 ST032-FT_-0520-001 6G 1202 EMERSON PROCESS MANAGEMENT *SUPPLIER FLOW TRANSMITTER
FIT40102 ST032-FT_-0520-001 6G 1203 3051CD1A02A1BM4DOS5Q4 *MODEL FLOW TRANSMITTER
FIT40102 ST032-FT_-0520-001 6G 1204 03214297 *SERIAL NO FLOW TRANSMITTER
FIT40102 ST032-FT_-0520-001 6G 1206 DIFFERENTIAL PRESSURE TRANSMITTER *TYPE FLOW TRANSMITTER
FIT40105 ST032-FT_-0520-002 6G 1 WW ASSET_CLASS FLOW TRANSMITTER
FIT40105 ST032-FT_-0520-002 6G 1102 30/09/2014 *DATE MANUFACTURED FLOW TRANSMITTER
FIT40105 ST032-FT_-0520-002 6G 1103 21/03/2015 *DATE INSTAL FLOW TRANSMITTER
FIT40105 ST032-FT_-0520-002 6G 1104 4/06/2015 *DATE VERIFY FLOW TRANSMITTER
FIT40105 ST032-FT_-0520-002 6G 1201 EMERSON PROCESS MANAGEMENT *MANUFACTURER FLOW TRANSMITTER
FIT40105 ST032-FT_-0520-002 6G 1202 EMERSON PROCESS MANAGEMENT *SUPPLIER FLOW TRANSMITTER
FIT40105 ST032-FT_-0520-002 6G 1203 3051CD1A02A1BM4DOS5Q4 *MODEL FLOW TRANSMITTER
FIT40105 ST032-FT_-0520-002 6G 1204 03214299 *SERIAL NO FLOW TRANSMITTER
FIT40105 ST032-FT_-0520-002 6G 1206 DIFFERENTIAL PRESSURE TRANSMITTER *TYPE FLOW TRANSMITTER
FIT40202 ST032-FT_-0520-003 6G 1 WW ASSET_CLASS FLOW TRANSMITTER
FIT40202 ST032-FT_-0520-003 6G 1102 30/09/2014 *DATE MANUFACTURED FLOW TRANSMITTER
FIT40202 ST032-FT_-0520-003 6G 1103 21/03/2015 *DATE INSTAL FLOW TRANSMITTER
FIT40202 ST032-FT_-0520-003 6G 1104 4/06/2015 *DATE VERIFY FLOW TRANSMITTER
FIT40202 ST032-FT_-0520-003 6G 1201 EMERSON PROCESS MANAGEMENT *MANUFACTURER FLOW TRANSMITTER
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- **ELLIPSE LOAD** **ELLIPSE LOAD** **ELLIPSE LOAD** **ELLIPSE LOAD** - -

EquipNo PlantNo EQUIP CLASS SEQ NO DETAILS ATTRIBUTE NAME CLASS DESC

BL001 ST032-BL_-0520-001 4D 1 WW ASSET_CLASS BLOWER
FIT40202 ST032-FT_-0520-003 6G 1202 EMERSON PROCESS MANAGEMENT *SUPPLIER FLOW TRANSMITTER
FIT40202 ST032-FT_-0520-003 6G 1203 3051CD1A02A1BM4DOS5Q4 *MODEL FLOW TRANSMITTER
FIT40202 ST032-FT_-0520-003 6G 1204 03214300 *SERIAL NO FLOW TRANSMITTER
FIT40202 ST032-FT_-0520-003 6G 1206 DIFFERENTIAL PRESSURE TRANSMITTER *TYPE FLOW TRANSMITTER
FIT40205 ST032-FT_-0520-004 6G 1 WW ASSET_CLASS FLOW TRANSMITTER
FIT40205 ST032-FT_-0520-004 6G 1102 30/09/2014 *DATE MANUFACTURED FLOW TRANSMITTER
FIT40205 ST032-FT_-0520-004 6G 1103 21/03/2015 *DATE INSTAL FLOW TRANSMITTER
FIT40205 ST032-FT_-0520-004 6G 1104 4/06/2015 *DATE VERIFY FLOW TRANSMITTER
FIT40205 ST032-FT_-0520-004 6G 1201 EMERSON PROCESS MANAGEMENT *MANUFACTURER FLOW TRANSMITTER
FIT40205 ST032-FT_-0520-004 6G 1202 EMERSON PROCESS MANAGEMENT *SUPPLIER FLOW TRANSMITTER
FIT40205 ST032-FT_-0520-004 6G 1203 3051CD1A02A1BM4DOS5Q4 *MODEL FLOW TRANSMITTER
FIT40205 ST032-FT_-0520-004 6G 1204 03214298 *SERIAL NO FLOW TRANSMITTER
FIT40205 ST032-FT_-0520-004 6G 1206 DIFFERENTIAL PRESSURE TRANSMITTER *TYPE FLOW TRANSMITTER
FIT30202 ST032-FT_-0520-005 6G 1 WW ASSET_CLASS FLOW TRANSMITTER
FIT30202 ST032-FT_-0520-005 6G 1102 30/09/2014 *DATE MANUFACTURED FLOW TRANSMITTER
FIT30202 ST032-FT_-0520-005 6G 1103 21/03/2015 *DATE INSTAL FLOW TRANSMITTER
FIT30202 ST032-FT_-0520-005 6G 1104 4/06/2015 *DATE VERIFY FLOW TRANSMITTER
FIT30202 ST032-FT_-0520-005 6G 1201 EMERSON PROCESS MANAGEMENT *MANUFACTURER FLOW TRANSMITTER
FIT30202 ST032-FT_-0520-005 6G 1202 EMERSON PROCESS MANAGEMENT *SUPPLIER FLOW TRANSMITTER
FIT30202 ST032-FT_-0520-005 6G 1203 3051CD1A02A1BM4DOS5Q4 *MODEL FLOW TRANSMITTER
FIT30202 ST032-FT_-0520-005 6G 1204 03214296 *SERIAL NO FLOW TRANSMITTER
FIT30202 ST032-FT_-0520-005 6G 1206 DIFFERENTIAL PRESSURE TRANSMITTER *TYPE FLOW TRANSMITTER
FIT13100 ST032-FT_-0520-006 6G 1 WW ASSET_CLASS FLOW TRANSMITTER
FIT13100 ST032-FT_-0520-006 6G 1102 EXISTING - NOT BY LEND LEASE *DATE MANUFACTURED FLOW TRANSMITTER
FIT13100 ST032-FT_-0520-006 6G 1103 EXISTING - NOT BY LEND LEASE *DATE INSTAL FLOW TRANSMITTER
FIT13100 ST032-FT_-0520-006 6G 1104 EXISTING - NOT BY LEND LEASE *DATE VERIFY FLOW TRANSMITTER
FIT13100 ST032-FT_-0520-006 6G 1201 EXISTING - NOT BY LEND LEASE *MANUFACTURER FLOW TRANSMITTER
FIT13100 ST032-FT_-0520-006 6G 1202 EXISTING - NOT BY LEND LEASE *SUPPLIER FLOW TRANSMITTER
FIT13100 ST032-FT_-0520-006 6G 1203 EXISTING - NOT BY LEND LEASE *MODEL FLOW TRANSMITTER
FIT13100 ST032-FT_-0520-006 6G 1204 EXISTING - NOT BY LEND LEASE *SERIAL NO FLOW TRANSMITTER
FIT13100 ST032-FT_-0520-006 6G 1206 EXISTING - NOT BY LEND LEASE *TYPE FLOW TRANSMITTER
PIT13101 ST032-PT_-0502-001 6N 1 WW ASSET_CLASS PRESSURE TRANSMITTER
PIT03101 ST032-PT_-0502-001 6N 1102 30/09/2014 *DATE MANUFACTURED PRESSURE TRANSMITTER
PIT03101 ST032-PT_-0502-001 6N 1103 21/03/2015 *DATE INSTAL PRESSURE TRANSMITTER
PIT03101 ST032-PT_-0502-001 6N 1104 4/06/2015 *DATE VERIFY PRESSURE TRANSMITTER
PIT03101 ST032-PT_-0502-001 6N 1201 EMERSON PROCESS MANAGEMENT *MANUFACTURER PRESSURE TRANSMITTER
PIT03101 ST032-PT_-0502-001 6N 1202 EMERSON PROCESS MANAGEMENT *SUPPLIER PRESSURE TRANSMITTER
PIT03101 ST032-PT_-0502-001 6N 1203 3051TG1A2B21BB4M4DOQ4S5 *MODEL PRESSURE TRANSMITTER
PIT03101 ST032-PT_-0502-001 6N 1204 3214301 *SERIAL NO PRESSURE TRANSMITTER
PIT03101 ST032-PT_-0502-001 6N 1206 DIFFERENTIAL PRESSURE TRANSMITTER *TYPE PRESSURE TRANSMITTER
PIT03101 ST032-PT_-0502-001 6N 1208 ME01 - Air *MEDIUM PRESSURE TRANSMITTER
FCV40102 ST032-ACT-0502-001 2A 1 WW ASSET_CLASS ACTUATOR
FCV40102 ST032-ACT-0502-001 2A 1102 21/01/2015 *DATE MANUFACTURED ACTUATOR
FCV40102 ST032-ACT-0502-001 2A 1103 23/05/2015 *DATE INSTAL ACTUATOR
FCV40102 ST032-ACT-0502-001 2A 1104 4/06/2105 *DATE VERIFY ACTUATOR
FCV40102 ST032-ACT-0502-001 2A 1201 ROTORK *MANUFACTURER ACTUATOR
FCV40102 ST032-ACT-0502-001 2A 1202 HMA VALVE COMPANY *SUPPLIER ACTUATOR
FCV40102 ST032-ACT-0502-001 2A 1203 IQ12 *MODEL ACTUATOR
FCV40102 ST032-ACT-0502-001 2A 1204 AC369501004 *SERIAL NO ACTUATOR
FCV40102 ST032-ACT-0502-001 2A 1301 3 *PHASES ACTUATOR
FCV40102 ST032-ACT-0502-001 2A 1302 415 *VOLTAGE ACTUATOR
FCV40102 ST032-ACT-0502-001 2A 1303 50HZ *FREQUENCY ACTUATOR
FCV40102 ST032-ACT-0502-001 2A 1304 20A *CURRENT ACTUATOR
FCV40102 ST032-ACT-0502-001 2A 1305 24RPM *SPEED ACTUATOR
FCV40102 ST032-ACT-0502-001 2A 1306 DR02 - FIXED *DRIVE ACTUATOR
FCV40102 ST032-ACT-0502-001 2A 1307 N/A *POWER RATING ACTUATOR
FCV40102 ST032-ACT-0502-001 2A 1408 31KGS *WEIGHT ACTUATOR

ST32 Gibson Island STP - Aeration Blowers Replacement - Manual - Volume 4 - Design Documentation

Q-Pulse Id: TMS1554 Active: 17/11/2015 Page 979 of 986



- **ELLIPSE LOAD** **ELLIPSE LOAD** **ELLIPSE LOAD** **ELLIPSE LOAD** - -

EquipNo PlantNo EQUIP CLASS SEQ NO DETAILS ATTRIBUTE NAME CLASS DESC

BL001 ST032-BL_-0520-001 4D 1 WW ASSET_CLASS BLOWER
FCV40102 ST032-ACT-0502-001 2A 1601 RO01 - Clockwise *ROTATION ACTUATOR
FCV40105 ST032-ACT-0502-002 2A 1 WW ASSET_CLASS ACTUATOR
FCV40105 ST032-ACT-0502-002 2A 1102 21/01/2015 *DATE MANUFACTURED ACTUATOR
FCV40105 ST032-ACT-0502-002 2A 1103 23/05/2015 *DATE INSTAL ACTUATOR
FCV40105 ST032-ACT-0502-002 2A 1104 4/06/2105 *DATE VERIFY ACTUATOR
FCV40105 ST032-ACT-0502-002 2A 1201 ROTORK *MANUFACTURER ACTUATOR
FCV40105 ST032-ACT-0502-002 2A 1202 HMA VALVE COMPANY *SUPPLIER ACTUATOR
FCV40105 ST032-ACT-0502-002 2A 1203 IQ12 *MODEL ACTUATOR
FCV40105 ST032-ACT-0502-002 2A 1204 AC369501002 *SERIAL NO ACTUATOR
FCV40105 ST032-ACT-0502-002 2A 1301 3 *PHASES ACTUATOR
FCV40105 ST032-ACT-0502-002 2A 1302 415 *VOLTAGE ACTUATOR
FCV40105 ST032-ACT-0502-002 2A 1303 50HZ *FREQUENCY ACTUATOR
FCV40105 ST032-ACT-0502-002 2A 1304 20A *CURRENT ACTUATOR
FCV40105 ST032-ACT-0502-002 2A 1305 24RPM *SPEED ACTUATOR
FCV40105 ST032-ACT-0502-002 2A 1306 DR02 - FIXED *DRIVE ACTUATOR
FCV40105 ST032-ACT-0502-002 2A 1307 N/A *POWER RATING ACTUATOR
FCV40105 ST032-ACT-0502-002 2A 1408 31KGS *WEIGHT ACTUATOR
FCV40105 ST032-ACT-0502-002 2A 1601 RO01 - Clockwise *ROTATION ACTUATOR
FCV40202 ST032-ACT-0502-003 2A 1 WW ASSET_CLASS ACTUATOR
FCV40202 ST032-ACT-0502-003 2A 1102 21/01/2015 *DATE MANUFACTURED ACTUATOR
FCV40202 ST032-ACT-0502-003 2A 1103 23/05/2015 *DATE INSTAL ACTUATOR
FCV40202 ST032-ACT-0502-003 2A 1104 4/06/2105 *DATE VERIFY ACTUATOR
FCV40202 ST032-ACT-0502-003 2A 1201 ROTORK *MANUFACTURER ACTUATOR
FCV40202 ST032-ACT-0502-003 2A 1202 HMA VALVE COMPANY *SUPPLIER ACTUATOR
FCV40202 ST032-ACT-0502-003 2A 1203 IQ12 *MODEL ACTUATOR
FCV40202 ST032-ACT-0502-003 2A 1204 AC369501001 *SERIAL NO ACTUATOR
FCV40202 ST032-ACT-0502-003 2A 1301 3 *PHASES ACTUATOR
FCV40202 ST032-ACT-0502-003 2A 1302 415 *VOLTAGE ACTUATOR
FCV40202 ST032-ACT-0502-003 2A 1303 50HZ *FREQUENCY ACTUATOR
FCV40202 ST032-ACT-0502-003 2A 1304 20A *CURRENT ACTUATOR
FCV40202 ST032-ACT-0502-003 2A 1305 24RPM *SPEED ACTUATOR
FCV40202 ST032-ACT-0502-003 2A 1306 DR02 - FIXED *DRIVE ACTUATOR
FCV40202 ST032-ACT-0502-003 2A 1307 N/A *POWER RATING ACTUATOR
FCV40202 ST032-ACT-0502-003 2A 1408 31KGS *WEIGHT ACTUATOR
FCV40202 ST032-ACT-0502-003 2A 1601 RO01 - Clockwise *ROTATION ACTUATOR
FCV40205 ST032-ACT-0502-004 2A 1 WW ASSET_CLASS ACTUATOR
FCV40205 ST032-ACT-0502-004 2A 1102 21/01/2015 *DATE MANUFACTURED ACTUATOR
FCV40205 ST032-ACT-0502-004 2A 1103 23/05/2015 *DATE INSTAL ACTUATOR
FCV40205 ST032-ACT-0502-004 2A 1104 4/06/2105 *DATE VERIFY ACTUATOR
FCV40205 ST032-ACT-0502-004 2A 1201 ROTORK *MANUFACTURER ACTUATOR
FCV40205 ST032-ACT-0502-004 2A 1202 HMA VALVE COMPANY *SUPPLIER ACTUATOR
FCV40205 ST032-ACT-0502-004 2A 1203 IQ12 *MODEL ACTUATOR
FCV40205 ST032-ACT-0502-004 2A 1204 AC369501003 *SERIAL NO ACTUATOR
FCV40205 ST032-ACT-0502-004 2A 1301 3 *PHASES ACTUATOR
FCV40205 ST032-ACT-0502-004 2A 1302 415 *VOLTAGE ACTUATOR
FCV40205 ST032-ACT-0502-004 2A 1303 50HZ *FREQUENCY ACTUATOR
FCV40205 ST032-ACT-0502-004 2A 1304 20A *CURRENT ACTUATOR
FCV40205 ST032-ACT-0502-004 2A 1305 24RPM *SPEED ACTUATOR
FCV40205 ST032-ACT-0502-004 2A 1306 DR02 - FIXED *DRIVE ACTUATOR
FCV40205 ST032-ACT-0502-004 2A 1307 N/A *POWER RATING ACTUATOR
FCV40205 ST032-ACT-0502-004 2A 1408 31KGS *WEIGHT ACTUATOR
FCV40205 ST032-ACT-0502-004 2A 1601 RO01 - Clockwise *ROTATION ACTUATOR
FCV30201 ST032-ACT-0502-005 2A 1 WW ASSET_CLASS ACTUATOR
FCV30201 ST032-ACT-0502-005 2A 1102 21/01/2015 *DATE MANUFACTURED ACTUATOR
FCV30201 ST032-ACT-0502-005 2A 1103 23/05/2015 *DATE INSTAL ACTUATOR
FCV30201 ST032-ACT-0502-005 2A 1104 4/06/2105 *DATE VERIFY ACTUATOR
FCV30201 ST032-ACT-0502-005 2A 1201 ROTORK *MANUFACTURER ACTUATOR
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- **ELLIPSE LOAD** **ELLIPSE LOAD** **ELLIPSE LOAD** **ELLIPSE LOAD** - -

EquipNo PlantNo EQUIP CLASS SEQ NO DETAILS ATTRIBUTE NAME CLASS DESC

BL001 ST032-BL_-0520-001 4D 1 WW ASSET_CLASS BLOWER
FCV30201 ST032-ACT-0502-005 2A 1202 HMA VALVE COMPANY *SUPPLIER ACTUATOR
FCV30201 ST032-ACT-0502-005 2A 1203 IQT500 *MODEL ACTUATOR
FCV30201 ST032-ACT-0502-005 2A 1204 AC369501002 *SERIAL NO ACTUATOR
FCV30201 ST032-ACT-0502-005 2A 1301 3 *PHASES ACTUATOR
FCV30201 ST032-ACT-0502-005 2A 1302 415 *VOLTAGE ACTUATOR
FCV30201 ST032-ACT-0502-005 2A 1303 50HZ *FREQUENCY ACTUATOR
FCV30201 ST032-ACT-0502-005 2A 1304 20A *CURRENT ACTUATOR
FCV30201 ST032-ACT-0502-005 2A 1305 24RPM *SPEED ACTUATOR
FCV30201 ST032-ACT-0502-005 2A 1306 DR02 - FIXED *DRIVE ACTUATOR
FCV30201 ST032-ACT-0502-005 2A 1307 N/A *POWER RATING ACTUATOR
FCV30201 ST032-ACT-0502-005 2A 1408 22KGS *WEIGHT ACTUATOR
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Equip Equip Equip Equip Parent Parent Equip Equip Equip Equip Equip Equip Equip Equip
EquipNo DstrctCode EquipGrpId ParentEquip ParentClass ParentPlant EquipClass PlantCode0 PlantCode1 PlantCode2 PlantCode3 PlantCode4 PlantCode5 EquipNoD1
BL001 BW01 06 01 ST032-0520 4D ST032-BL_- 0520-001 BLOWER UNIT 1
BL002 BW01 06 01 ST032-0520 4D ST032-BL_- 0520-002 BLOWER UNIT 2
BL003 BW01 06 01 ST032-0520 4D ST032-BL_- 0520-003 BLOWER UNIT 3
BL004 BW01 06 01 ST032-0520 4D ST032-BL_- 0520-004 BLOWER UNIT 4
FIT40102 BW01 00 01 ST032-0520 6G ST032-FT_- 0520-001 FLOW METER AIR AERATION INLET MANIFOLD 1
FIT40105 BW01 00 01 ST032-0520 6G ST032-FT_- 0520-002 FLOW METER AIR AERATION INLET MANIFOLD 2
FIT40202 BW01 00 01 ST032-0520 6G ST032-FT_- 0520-003 FLOW METER AIR AERATION INLET MANIFOLD 3
FIT40205 BW01 00 01 ST032-0520 6G ST032-FT_- 0520-004 FLOW METER AIR AERATION INLET MANIFOLD 4
FIT30202 BW01 00 01 ST032-0520 6G ST032-FT_- 0520-005 FLOW METER AIR COMMON MANIFOLD
FIT13100 BW01 00 01 ST032-0520 6G ST032-FT_- 0520-006 FLOW METER AIR GRIT CHANNEL
PIT13101 BW01 00 01 ST032-0520 6N ST032-PT_- 0502-001 PRESSURE TRANSMIT COMMON MANIFOLD
FCV40102 BW01 02 01 ST032-0520 2A ST032-ACT- 0502-001 ACTUATOR AERATION INLET MANIFOLD 1
FCV40105 BW01 02 01 ST032-0520 2A ST032-ACT- 0502-002 ACTUATOR AERATION INLET MANIFOLD 2
FCV40202 BW01 02 01 ST032-0520 2A ST032-ACT- 0502-003 ACTUATOR AERATION INLET MANIFOLD 3
FCV40205 BW01 02 01 ST032-0520 2A ST032-ACT- 0502-004 ACTUATOR AERATION INLET MANIFOLD 4
FCV30201 BW01 02 01 ST032-0520 2A ST032-ACT- 0502-005 ACTUATOR GRIT CHANNEL
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Operations - Asset-Equipment List Table Template

Name Location Person Contact

Tag no. from P&ID The maintained component 
within the asset Manufacturer's part number

BLO01 ST032-BL-0520-001 Blower Unit To be maintained by supplier 1 Aerzen Turbo Co Invent Pacific 2 Woolshed Lane, NSW, 2800 Michael Smith (02) 6365 0701
BLO01 Blower Check valve Non-Return Wafer Valve DN400 1 Aerzen Turbo Co Invent Pacific 2 Woolshed Lane, NSW, 2800 Michael Smith (02) 6365 0701
BLO01 Blower Filter 1 Aerzen Turbo Co Invent Pacific 2 Woolshed Lane, NSW, 2800 Michael Smith (02) 6365 0701
BLO02 ST032-BL-0520-002 Blower Unit To be maintained by supplier 1 Aerzen Turbo Co Invent Pacific 2 Woolshed Lane, NSW, 2800 Michael Smith (02) 6365 0701
BLO02 Blower Check valve Non-Return Wafer Valve DN400 1 Aerzen Turbo Co Invent Pacific 2 Woolshed Lane, NSW, 2800 Michael Smith (02) 6365 0701
BLO02 Blower Filter 1 Aerzen Turbo Co Invent Pacific 2 Woolshed Lane, NSW, 2800 Michael Smith (02) 6365 0701
BLO03 ST032-BL-0520-003 Blower Unit To be maintained by supplier 1 Aerzen Turbo Co Invent Pacific 2 Woolshed Lane, NSW, 2800 Michael Smith (02) 6365 0701
BLO03 Blower Check valve Non-Return Wafer Valve DN400 1 Aerzen Turbo Co Invent Pacific 2 Woolshed Lane, NSW, 2800 Michael Smith (02) 6365 0701
BLO03 Blower Filter 1 Aerzen Turbo Co Invent Pacific 2 Woolshed Lane, NSW, 2800 Michael Smith (02) 6365 0701
BLO04 ST032-BL-0520-004 Blower Unit To be maintained by supplier 1 Aerzen Turbo Co Invent Pacific 2 Woolshed Lane, NSW, 2800 Michael Smith (02) 6365 0701
BLO04 Blower Check valve Non-Return Wafer Valve DN400 1 Aerzen Turbo Co Invent Pacific 2 Woolshed Lane, NSW, 2800 Michael Smith (02) 6365 0701
BLO04 Blower Filter 1 Aerzen Turbo Co Invent Pacific 2 Woolshed Lane, NSW, 2800 Michael Smith (02) 6365 0701

FIT40102 ST032-FT-0520-001 FLOW TRANSMITTER 3051CD1A02A1BM4DOS5Q4 DIFFERENTIAL PRESSURE TRANSMITTER 1 EMERSON ROSEMOUNT 471 MOUNTAIN HIGHWAY, VIC 3153 Regina Ibuig (03) 9721 0200
FIT40102 ST032-FT-0520-002 FLOW TRANSMITTER 3051CD1A02A1BM4DOS5Q4 DIFFERENTIAL PRESSURE TRANSMITTER 1 EMERSON ROSEMOUNT 472 MOUNTAIN HIGHWAY, VIC 3153 Regina Ibuig (03) 9721 0201
FIT40105 ST032-FT-0520-003 FLOW TRANSMITTER 3051CD1A02A1BM4DOS5Q4 DIFFERENTIAL PRESSURE TRANSMITTER 1 EMERSON ROSEMOUNT 473 MOUNTAIN HIGHWAY, VIC 3153 Regina Ibuig (03) 9721 0202
FIT40202 ST032-FT-0520-004 FLOW TRANSMITTER 3051CD1A02A1BM4DOS5Q4 DIFFERENTIAL PRESSURE TRANSMITTER 1 EMERSON ROSEMOUNT 474 MOUNTAIN HIGHWAY, VIC 3153 Regina Ibuig (03) 9721 0203
FIT30205 ST032-FT-0520-005 FLOW TRANSMITTER 3051CD1A02A1BM4DOS5Q4 DIFFERENTIAL PRESSURE TRANSMITTER 1 EMERSON ROSEMOUNT 475 MOUNTAIN HIGHWAY, VIC 3153 Regina Ibuig (03) 9721 0204
FIT13100 ST032-FT-0520-006 FLOW TRANSMITTER UNKNOWN FLOW TRANSMITTER (EXISTING) 1 476 MOUNTAIN HIGHWAY, VIC 3153 Regina Ibuig (03) 9721 0205

PIT13101 ST032-PT-0502-001 PRESSURE TRANSMITTER 3051TG1A2B21BB4M4DOQ4S5 PRESSURE TRANSMITTER 1 EMERSON ROSEMOUNT 477 MOUNTAIN HIGHWAY, VIC 3153 Regina Ibuig (03) 9721 0206

FCV40102 ST032-ACT-0502-001 Motorized Actuator IQ12 24RPM 415/3/50 1 Rotork Valveco Industries 3rd Floor, 49 Sherwood Road, Toowong QLD 4066 Peter Lu (07) 3859 6863
FCV40105 ST032-ACT-0502-002 Motorized Actuator IQ12 24RPM 415/3/50 1 Rotork Valveco Industries 3rd Floor, 49 Sherwood Road, Toowong QLD 4066 Peter Lu (07) 3859 6863
FCV40202 ST032-ACT-0502-003 Motorized Actuator IQ12 24RPM 415/3/50 1 Rotork Valveco Industries 3rd Floor, 49 Sherwood Road, Toowong QLD 4066 Peter Lu (07) 3859 6863
FCV40205 ST032-ACT-0502-004 Motorized Actuator IQ12 24RPM 415/3/50 1 Rotork Valveco Industries 3rd Floor, 49 Sherwood Road, Toowong QLD 4066 Peter Lu (07) 3859 6863
FCV30201 ST032-ACT-0502-005 Motorized Actuator IQT500 24RPM 415/3/50 1 Rotork Valveco Industries 3rd Floor, 49 Sherwood Road, Toowong QLD 4066 Peter Lu (07) 3859 6863

FCV40102 ST032-VV-0502-001 Valve WO VAL 2723 450mm Valveco/Val-Matic cam-centric eccentric plug valve 1 HMA Valve Co Valveco Industries 3rd Floor, 49 Sherwood Road, Toowong QLD 4066 Peter Lu (07) 3859 6863
FCV40105 ST032-VV-0502-002 Valve WO VAL 2723 450mm Valveco/Val-Matic cam-centric eccentric plug valve 1 HMA Valve Co Valveco Industries 3rd Floor, 49 Sherwood Road, Toowong QLD 4066 Peter Lu (07) 3859 6863
FCV40202 ST032-VV-0502-003 Valve WO VAL 2723 450mm Valveco/Val-Matic cam-centric eccentric plug valve 1 HMA Valve Co Valveco Industries 3rd Floor, 49 Sherwood Road, Toowong QLD 4066 Peter Lu (07) 3859 6863
FCV40205 ST032-VV-0502-004 Valve WO VAL 2723 450mm Valveco/Val-Matic cam-centric eccentric plug valve 1 HMA Valve Co Valveco Industries 3rd Floor, 49 Sherwood Road, Toowong QLD 4066 Peter Lu (07) 3859 6863
FCV30201 ST032-VV-0502-005 Valve WO VAL 2723 150mm Valveco/Val-Matic cam-centric eccentric plug valve 1 HMA Valve Co Valveco Industries 3rd Floor, 49 Sherwood Road, Toowong QLD 4066 Peter Lu (07) 3859 6863

FCV40102 Motorized Actuator Battery Ultralife U9VL Lithium Manganese Dioxide Battery 1 Rotork Valveco Industries 3rd Floor, 49 Sherwood Road, Toowong QLD 4066 Peter Lu (07) 3859 6863
FCV40105 Motorized Actuator Battery Ultralife U9VL Lithium Manganese Dioxide Battery 1 Rotork Valveco Industries 3rd Floor, 49 Sherwood Road, Toowong QLD 4066 Peter Lu (07) 3859 6863
FCV40202 Motorized Actuator Battery Ultralife U9VL Lithium Manganese Dioxide Battery 1 Rotork Valveco Industries 3rd Floor, 49 Sherwood Road, Toowong QLD 4066 Peter Lu (07) 3859 6863
FCV40205 Motorized Actuator Battery Ultralife U9VL Lithium Manganese Dioxide Battery 1 Rotork Valveco Industries 3rd Floor, 49 Sherwood Road, Toowong QLD 4066 Peter Lu (07) 3859 6863
FCV30201 Motorized Actuator Battery Ultralife U9VL Lithium Manganese Dioxide Battery 1 Rotork Valveco Industries 3rd Floor, 49 Sherwood Road, Toowong QLD 4066 Peter Lu (07) 3859 6863

MBMB PLC PANEL Network Switch EDS-510A-1G2SFP Moxa Network Switch Y 1 Moxa Supplied Solutions 10 WOTTON STREET EAST, CHELTENHAM SA 5014 Mario Greco (08) 8268 8700
MBMB PLC PANEL PLC Power Supply IC695PSD140CA PLC 24VDC Power Supply Y 1 GE Control Logic Pty Ltd 25 Lavarack Ave, Eagle Farm QLD 4009 Brad Whybird (07) 3623 1212
MBMB PLC PANEL PLC CPU IC695CPE310CA Rx3i CPE310 CPU Y 1 GE Control Logic Pty Ltd 25 Lavarack Ave, Eagle Farm QLD 4009 Brad Whybird (07) 3623 1212
MBMB PLC PANEL PLC Ethernet Module IC695ERM001CA Rx3i Ethernet Module Y 1 GE Control Logic Pty Ltd 25 Lavarack Ave, Eagle Farm QLD 4009 Brad Whybird (07) 3623 1212
MBMB PLC PANEL AI Card IC695ALG112CA Rx3i Analogue Input Card Y 1 GE Control Logic Pty Ltd 25 Lavarack Ave, Eagle Farm QLD 4009 Brad Whybird (07) 3623 1212

Bill of Materials for Maintenance

1.  All parts required to perform the maintenance items outlined in the "Asset_Equipment Maint Req" Sheet)

2.  All identified critial spares

Equip ID SupplierCritical

Y/N

ManufacturerAsset ID Asset Component Part Number Part Description QuantityShelf Life
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Operations - Asset-Equipment List Table Template

Warranty Maintenance Requirements

Equipment ID Asset Component Maintenance Method Warranty End Date On Maint/Off Maint Maintenance Frequency Condition Parameters Brief Maintenance Description

Tag no. from P&ID The maintained component within the asset Periodic
Hours Run
Condition

Warranty end date 
provided by the principal 
contractor or the Original 
Equipment Manufacturer

On maintenance - performed by contractor 

until plant acceptance/handover

Off maintenance - performed by QUU (or 

delegate) after plant acceptance/handover

i.e. number of days / months /years etc (for 
periodic based maintenance)

or number of hours run (hours run based 
maintenance)

For "Condition" based 
maintenance, the condition 

indicator that determines when 
maintenance is required

BLO01 Filter for Compressor Periodic 30/06/2016 Off Maintenance 1 month Depending on condition Clean or replace filter

BLO01 Check Valve Periodic 30/06/2016 Off Maintenance 1 year Check leakage

BLO01 Control Panel Periodic 30/06/2016 Off Maintenance 1 year Testing, refer to O&M

BLO01 Inverter Periodic 30/06/2016 Off Maintenance 4 months Refer to O&M

BLO01 Motor Periodic 30/06/2016 Off Maintenance 1 year Insulation resistance, etc. Refer to 
O&M for details.

BLO02 Filter for Compressor Periodic 30/06/2016 Off Maintenance 1 month Depending on condition Clean or replace filter

BLO02 Check Valve Periodic 30/06/2016 Off Maintenance 1 year Check leakage

BLO02 Control Panel Periodic 30/06/2016 Off Maintenance 1 year Testing, refer to O&M

BLO02 Inverter Periodic 30/06/2016 Off Maintenance 4 months Refer to O&M

BLO02 Motor Periodic 30/06/2016 Off Maintenance 1 year Insulation resistance, etc. Refer to 
O&M for details.

BLO03 Filter for Compressor Periodic 30/06/2016 Off Maintenance 1 month Depending on condition Clean or replace filter

BLO03 Check Valve Periodic 30/06/2016 Off Maintenance 1 year Check leakage

BLO03 Control Panel Periodic 30/06/2016 Off Maintenance 1 year Testing, refer to O&M

BLO03 Inverter Periodic 30/06/2016 Off Maintenance 4 months Refer to O&M

BLO03 Motor Periodic 30/06/2016 Off Maintenance 1 year Insulation resistance, etc. Refer to 
O&M for details.

BLO04 Filter for Compressor Periodic 30/06/2016 Off Maintenance 1 month Depending on condition Clean or replace filter

BLO04 Check Valve Periodic 30/06/2016 Off Maintenance 1 year Check leakage

BLO04 Control Panel Periodic 30/06/2016 Off Maintenance 1 year Testing, refer to O&M

BLO04 Inverter Periodic 30/06/2016 Off Maintenance 4 months Refer to O&M

BLO04 Motor Periodic 30/06/2016 Off Maintenance 1 year Insulation resistance, etc. Refer to 
O&M for details.

MBSB Switchgear Periodic 30/06/2016 Off Maintenance 1 year ACB routine inspection according to 
manufacturer. Refer O&M

MBSB Cable Terminations Periodic 30/06/2016 Off Maintenance 1 year
Check tighness of cable 
terminations, signs of overheating 
damage.

MBSB Busbar Periodic 30/06/2016 Off Maintenance Startup/Shutdown
Inspection fo all busbar joints, 
resistance test of the MCC main 
bussbars, etc.
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Operations - Asset-Equipment List Table Template

Equipment ID Asset Component Maintenance Method Warranty End Date On Maint/Off Maint Maintenance Frequency Condition Parameters Brief Maintenance Description

Tag no. from P&ID The maintained component within the asset Periodic
Hours Run
Condition

Warranty end date 
provided by the principal 
contractor or the Original 
Equipment Manufacturer

On maintenance - performed by contractor 

until plant acceptance/handover

Off maintenance - performed by QUU (or 

delegate) after plant acceptance/handover

i.e. number of days / months /years etc (for 
periodic based maintenance)

or number of hours run (hours run based 
maintenance)

For "Condition" based 
maintenance, the condition 

indicator that determines when 
maintenance is required

MBSB Interlocks Periodic 30/06/2016 Off Maintenance Startup/Shutdown

MBSB External general conditions Periodic 30/06/2016 Off Maintenance 1 month Visual inspection of MCC.

MBSB Electric Cables Periodic 30/06/2016 Off Maintenance 1 year
Visual inspection of cable for 
mechanical damage such as cracks 
and bubbling.

FIT40102 Flow Transmitter Periodic 30/06/2016 Off Maintenance 1 year Calibration of instrument

FIT40105 Flow Transmitter Periodic 30/06/2016 Off Maintenance 1 year Calibration of instrument

FIT40202 Flow Transmitter Periodic 30/06/2016 Off Maintenance 1 year Calibration of instrument

FIT40205 Flow Transmitter Periodic 30/06/2016 Off Maintenance 1 year Calibration of instrument

FIT30202 Flow Transmitter Periodic 30/06/2016 Off Maintenance 1 year Calibration of instrument

PIT13101 Pressure Transmitter Periodic 30/06/2016 Off Maintenance 1 year Calibration of instrument

FCV40102

Fixing bolts, valve stems, drive nuts. 
Loss of lubircant. Enclosure for 
damage, excessive build up of dust 
or contamination.

Periodic 30/06/2016 Off Maintenance 6 months

Check actuator to valve fixing bolt 
for tightness. Ensure valve stems 
and drive nuts are clean and 
properly lubricated. Ensure there is 
not an excessive build up of dust or 
contaminant. 

FCV40105

Fixing bolts, valve stems, drive nuts. 
Loss of lubircant. Enclosure for 
damage, excessive build up of dust 
or contamination.

Periodic 30/06/2016 Off Maintenance 6 months

Check actuator to valve fixing bolt 
for tightness. Ensure valve stems 
and drive nuts are clean and 
properly lubricated. Ensure there is 
not an excessive build up of dust or 
contaminant. 

FCV40202

Fixing bolts, valve stems, drive nuts. 
Loss of lubircant. Enclosure for 
damage, excessive build up of dust 
or contamination.

Periodic 30/06/2016 Off Maintenance 6 months

Check actuator to valve fixing bolt 
for tightness. Ensure valve stems 
and drive nuts are clean and 
properly lubricated. Ensure there is 
not an excessive build up of dust or 
contaminant. 

FCV40205

Fixing bolts, valve stems, drive nuts. 
Loss of lubircant. Enclosure for 
damage, excessive build up of dust 
or contamination.

Periodic 30/06/2016 Off Maintenance 6 months

Check actuator to valve fixing bolt 
for tightness. Ensure valve stems 
and drive nuts are clean and 
properly lubricated. Ensure there is 
not an excessive build up of dust or 
contaminant. 

FCV30201

Fixing bolts, valve stems, drive nuts. 
Loss of lubircant. Enclosure for 
damage, excessive build up of dust 
or contamination.

Periodic 30/06/2016 Off Maintenance 6 months

Check actuator to valve fixing bolt 
for tightness. Ensure valve stems 
and drive nuts are clean and 
properly lubricated. Ensure there is 
not an excessive build up of dust or 
contaminant. 

FCV40102 Actuator Battery Periodic 30/06/2016 Off Maintenance 1 year
Check Rotork display screen. 
Replace battery as indicated on 
screen.
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Operations - Asset-Equipment List Table Template

Equipment ID Asset Component Maintenance Method Warranty End Date On Maint/Off Maint Maintenance Frequency Condition Parameters Brief Maintenance Description

Tag no. from P&ID The maintained component within the asset Periodic
Hours Run
Condition

Warranty end date 
provided by the principal 
contractor or the Original 
Equipment Manufacturer

On maintenance - performed by contractor 

until plant acceptance/handover

Off maintenance - performed by QUU (or 

delegate) after plant acceptance/handover

i.e. number of days / months /years etc (for 
periodic based maintenance)

or number of hours run (hours run based 
maintenance)

For "Condition" based 
maintenance, the condition 

indicator that determines when 
maintenance is required

FCV40105 Actuator Battery Periodic 30/06/2016 Off Maintenance 1 year
Check Rotork display screen. 
Replace battery as indicated on 
screen.

FCV40202 Actuator Battery Periodic 30/06/2016 Off Maintenance 1 year
Check Rotork display screen. 
Replace battery as indicated on 
screen.

FCV40205 Actuator Battery Periodic 30/06/2016 Off Maintenance 1 year
Check Rotork display screen. 
Replace battery as indicated on 
screen.

FCV30201 Actuator Battery Periodic 30/06/2016 Off Maintenance 1 year
Check Rotork display screen. 
Replace battery as indicated on 
screen.

FCV40102 450mm Valveco/Val-Matic cam-
centric eccentric plug valves Condition 30/06/2016 Off Maintenance 6 months

The recommended interval 
for exercising is every six 
months or annually if the 
valve is regularly operated.

Regular exercising and occasional 
inspection of the plug

FCV40105 450mm Valveco/Val-Matic cam-
centric eccentric plug valves Condition 30/06/2016 Off Maintenance 6 months

The recommended interval 
for exercising is every six 
months or annually if the 
valve is regularly operated.

Regular exercising and occasional 
inspection of the plug

FCV40202 450mm Valveco/Val-Matic cam-
centric eccentric plug valves Condition 30/06/2016 Off Maintenance 6 months

The recommended interval 
for exercising is every six 
months or annually if the 
valve is regularly operated.

Regular exercising and occasional 
inspection of the plug

FCV40205 450mm Valveco/Val-Matic cam-
centric eccentric plug valves Condition 30/06/2016 Off Maintenance 6 months

The recommended interval 
for exercising is every six 
months or annually if the 
valve is regularly operated.

Regular exercising and occasional 
inspection of the plug

FCV30201 150mm Valveco/Val-Matic cam-
centric eccentric plug valves Condition 30/06/2016 Off Maintenance 6 months

The recommended interval 
for exercising is every six 
months or annually if the 
valve is regularly operated.

Regular exercising and occasional 
inspection of the plug

Eaton UPS and Battery Modules Condition 30/06/2016 Off Maintenance

For the best preventive 
maintenance, keep the area around 
the UPS clean and dust free. If the 
atmosphere is very dusty, clean the 
outside of the system with a vacuum 
cleaner.
Refer to O&M for more details.
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