Powerpac Pro

Project Notes:

Job Number 16505 Company Name Lend Lease
Job Name Hopkins Street SPS Upgrade ABN

Author John Dalziel License Number

User Name John Dalziel

Client Re-Pump Australia Date Printed 23 Jan 2012

Job Description  Supply & Install New Switchboard

Calculation Notes:

----18-01-2012

This report is based on the instaliation of 2 x 50kW pumps in an interlocked duty/standby
arrangement with an assumed prospective fault of 6kA at the point of supply.

This represents the initial upgrade project ioading of the pump station.
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Cable Size Calculation

Job Number 16505 Company Name Lend Lease
Job Name Hopkins Street SPS Upgrade ABN

Author John Dalziel License Number

User Name John Dalziel

Client Re-Pump Australia Date Printed 23 Jan 2012
Description MSB

Inputs

Run Length 2500 m Voltage 400V /30
Conductor Copper Max Volit Drop 3.00%

Load 158.30 A Allowed Expansion  0.00 %

Efficiency 100 % Power Factor 0.85

Cable Reference Mains Cable Device Fault Limit 0.00 kA

Protective Device  200.0 A Protection Rating Custom Circuit Breaker

Cable 3 x 1 core flat X-90 (XLPE) cable
Underground in 1 conduit
Additional derating factor 1.00
Ambient Temperature 25.0°C
Depth of laying 0.5m
Number of other circuits in enclosure 0
Number of other enclosures in group 0
Parallel sets of cables in the same pipe No
Spacing between enclosures 0.3
Thermal Resistivity 1.2° C.m/W
Solution
Active 3 x 70 mm?
Neutral 1x70 mm?
Earth N/A
Load On Cable 158.30 A
Capacity 203.00 A Spare Capacity 4470 A
Phase Resistance 0.0079 ohms Phase Reactance 0.0027 ohms
Earth Resistance 0.0079 ohms Earth Reactance 0.0027 ohms
Volt Drop on Cable 223V/056 % Total Volt Drop 223V/056 %
Cable Fault Loop Imp. 0.0179 ohms Total Fault Loop Imp. 0.0510 ohms
Fault kA at Source 8.00 kA Fault kA at Destination 5.22 kA
Max. Run Length 134.31m Touch Potential 4065V
Derating Factors Total Derating 1.00
Cable Configuration 1.00 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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Alternate Solution

Active 3 x 70 mm?

Neufral 1x70 mm?

Earth N/A

Capacity 203.00 A Spare Capacity 4470 A
Phase Resistance 0.0079 ohms Phase Reactance 0.0027 ohms
Earth Resistance 0.0079 ohms Earth Reactance 0.0027 ohms
Volt Drop on Cable 223V/0.56 % Cable Fault Loop Imp. 0.0179 ohms
Max. Run Length 134.31m

Derating Factors

Cable Configuration 1.00 Ambient Temperature 1.00

Depth of Laying 1.00 Thermal Resistivity 1.00

Other Circuits 1.00 Cable Drum / Reel 1.00
Alternate Solution

Active 6 x 25 mm?

Neutral 2 x 25 mm?

Earth N/A .

Capacity 210.18 A Spare Capacity 51.88 A
Phase Resistance 0.0106 ohms Phase Reactance 0.0016 ohms
Earth Resistance 0.0106 ohms Earth Reactance 0.0016 ohms
Volt Drop on Cable 269V /067 % Cable Fault Loop Imp. 0.0234 ohms
Max. Run Length 111.37m

Derating Factors

Cable Configuration 0.93 Ambient Temperature 1.00

Depth of Laying 1.00 Thermal Resistivity 1.00

Other Circuits 1.00 Cable Drum / Reel 1.00
Alternate Solution

Active 9 x 16 mm?

Neutral 3 x 16 mm?

Earth N/A

Capacity 227.04 A Spare Capacity 68.74 A
Phase Resistance 0.0110 ohms Phase Reactance 0.0011 ohms
Earth Resistance 0.0110 ohms Earth Reactance 0.0011 ohms
Volt Drop on Cable 271V/068% Cable Fault Loop Imp. 0.0246 ohms
Max. Run Length 110.76 m

Derating Factors

Cable Configuration 0.88 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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Alternate Solution

Active 12 x 10 mm?

Neutral 4 x 10 mm?

Earth N/A

Capacity 227.80 A Spare Capacity 69.50 A
Phase Resistance 0.0131 ohms Phase Reactance 0.0009 ohms
Earth Resistance 0.0131 ohms Earth Reactance 0.0009 ohms
Volt Drop on Cable 3.17V/0.79 % Cable Fault Loop Imp. 0.0292 ohms
Max. Run Length 94.52 m

Derating Factors

Cable Configuration 0.85 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

Maximum Demand Calculation

Job Number 16505 Company Name Lend Lease

Job Name Hopkins Street SPS Upgrade ABN

Author John Dalziel License Number

User Name John Dalziel

Client Re-Pump Australia Date Printed 23 Jan 2012
Description MSB

Installation type Factories

Supply details 400V /39

Calculated maximum demand 158.30 A

Phase 1 load 158.30 A

Phase 2 ioad 158.30 A

Phase 3 load 158.30 A

Inputs

Group Qty Description Phase 1 Phase 2 Phase 3
D 1 Sump Pump 2.40 2.40 2.40
D 1 Dry Well Vent Fan 1.00 1.00 1.00
D 1 Wet Well Vent Fan 0.29 0.29 0.29
K 1 Switchboard Internal DB 63.00 63.00 63.00
K 1 Pump 1 or Pump 2 92.00 92.00 92.00
Result

Group Qty Description - Phase 1 Phase 2 Phase 3
D 1 Sump Pump 2.40 2.40 2.40
D 1 Dry Well Vent Fan 0.75 0.75 0.75
D 1 Wet Well Vent Fan 0.14 0.14 0.14
K 1 Pump 1 or Pump 2 92.00 92.00 92.00
K 1 Switchboard Internal DB 63.00 63.00 63.00
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Powerpac Pro

Cable Size Calculation

Job Number 16505 Company Name Lend Lease
Job Name Hopkins Street SPS Upgrade ABN

Author John Dalziel License Number

User Name John Dalziel

Client Re-Pump Australia Date Printed 23 Jan 2012

Job Description  Supply & Install New Switchboard
Load Description Pump 1 or Pump 2

Inputs
Run Length 40.00 m Voltage 400V/30
Conductor Copper Max Volt Drop 3.00%
Load 92.00 A Allowed Expansion  0.00 %
Efficiency 100 % Power Factor 0.97
Cable Reference Pump 1or2 Device Fault Limit 0.00 kKA
Protective Device  100.0 A Protection Rating Custom Circuit Breaker
Cable 1 x 3 core circular X-90 (XLPE) flex cable
In underground ducts
Additional derating factor 1.00
Ambient Temperature 250°C
Depth of laying 0.5m
Number of other circuits in enclosure 0
Number of other enclosures in group 0
Parallel sets of cables in the same pipe No
Spacing between enclosures 0.3
Thermal Resistivity 1.2° C.m/wW
Solution
Active 1x25 mm?
Neutral 1x25 mm?
Earth 1x6 mm?
Load On Cable 92.00 A
Capacity 103.00 A Spare Capacity 11.00 A
Phase Resistance 0.0380 ohms Phase Reactance 0.0031 ohms
Earth Resistance 0.1604 ohms Earth Reactance 0.0031 chms
Volt Drop on Cable 599V /150 % Total Volt Drop 822V /2068 %
Cable Fault Loop Imp. 0.2083 ohms Total Fault Loop Imp. 0.2418 ohms
Fault kA at Source 5.22 kA Fault kA at Destination 3.14 kKA
Max. Run Length 80.15m Touch Potential 169.09 V
Derating Factors Total Derating 1.00
Cable Configuration 1.00 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

Cable Size Calculation

Job Number 16505 Company Name Lend Lease
Job Name Hopkins Street SPS Upgrade ABN

Author John Dalziel License Number

User Name John Dalziel

Client Re-Pump Australia Date Printed 23 Jan 2012
Job Description  Supply & Install New Switchboard

Load Description Sump Pump

Inputs

Run Length 40.00 m Voltage 400V /3@
Conductor Copper Max Volt Drop 3.00 %

Load 240 A Allowed Expansion  0.00 %

Efficiency 100 % Power Factor 0.75

Cable Reference  Sump Pump Device Fault Limit 0.00 kA

Protective Device 100A Protection Rating D Curve Circuit Breaker

Cable
In underground ducts

1 x 3 core circular V-80 Thermoplastic cable

Additional derating factor 1.00

Ambient Temperature 25.0°C

Depth of laying 0.5m

Number of other circuits in enclosure 0

Number of other enclosures in group 0

Parallel sets of cables in the same pipe No

Spacing between enclosures 0.3

Thermal Resistivity 1.2° C.m/W

Solution

Active 1x2.5 mm?

Neutral 1x2.5 mm?

Earth 1x2.5 mm?

Load On Cable 240 A

Capacity 25.00 A Spare Capacity 2260A
Phase Resistance 0.3256 chms Phase Reactance 0.0041 ohms
Earth Resistance 0.3256 ohms Earth Reactance 0.0041 ohms
Volt Drop on Cable 1.03V/0.26 % Total Volt Drop 3.26V/0.81%
Cable Fault Loop Imp. 0.7208 ohms Total Fault Loop Imp. 0.7511 ohms
Fault kA at Source 5.22 kA Fault kA at Destination 0.60 kA

Max. Run Length 99.69 m Touch Potential 11345V
Derating Factors Total Derating 1.00

Cable Configuration 1.00 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

Cable Size Calculation

Job Number 16505 Company Name Lend Lease
Job Name Hopkins Street SPS Upgrade ABN

Author John Dalziel License Number

User Name John Dalziel

Client Re-Pump Australia Date Printed 23 Jan 2012
Job Description  Supply & Install New Switchboard

Load Description Dry Well Vent Fan

Inputs

Run Length 2500 m Voltage 400V/3 @
Conductor Copper Max Volt Drop 3.00%

Load 1.00 A Allowed Expansion  0.00 %

Efficiency 100 % Power Factor 0.80

Cable Reference Dry Well Vent Fan Device Fault Limit 0.00 kKA

Protective Device 6.0A Protection Rating

Cable 1 x 3 core circular V-90 Thermoplastic cable
In underground ducts

D Curve Circuit Breaker

Additional derating factor 1.00

Ambient Temperature 25.0°C

Depth of laying 0.5m

Number of other circuits in enclosure 0

Number of other enclosures in group 0

Parallel sets of cables in the same pipe No

Spacing between enclosures 0.3

Thermal Resistivity 1.2° C.m/W

Solution

Active 1x25mm?

Neutral 1x2.5 mm?

Earth 1x2.5mm?

Load On Cable 1.00 A

Capacity 25.00 A Spare Capacity 24.00 A
Phase Resistance 0.2035 ohms Phase Reactance 0.0026 ohms
Earth Resistance 0.2035 ohms Earth Reactance 0.0026 ohms
Volt Drop on Cable 0.28V/0.07 % Total Volt Drop 252V /063 %
Cable Fault Loop Imp. 0.4505 ohms Total Fault Loop Imp. 0.4815 ohms
Fault kA at Source 5.22 KA Fault kA at Destination 0.93 kA

Max. Run Length 168.04 m Touch Potential 11217V
Derating Factors Total Derating 1.00

Cable Configuration 1.00 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

Cable Size Calculation

Job Number 16505 Company Name Lend Lease
Job Name Hopkins Street SPS Upgrade ABN

Author John Dalziel License Number

User Name John Dalziel

Client Re-Pump Australia Date Printed 23 Jan 2012
Job Description  Supply & Install New Switchboard

Load Description Wet Well Vent Fan

Inputs

Run Length 25.00 m Voltage 400V/30
Conductor Copper Max Volt Drop 3.00 %

Load 0.29 A Allowed Expansion  0.00 %

Efficiency 100 % Power Factor 0.75

Cable Reference Wet Well Vent Fan Device Fault Limit 0.00 kKA

Protective Device 6.0A Protection Rating D Curve Circuit Breaker

Cable 1 x 3 core circular V-90 Thermoplastic cable
In underground ducts
Additional derating factor 1.00
Ambient Temperature 25.0°C
Depth of laying 0.5m
Number of other circuits in enclosure 0
Number of other enclosures in group 0
Parallel sets of cables in the same pipe No
Spacing between enclosures 0.3
Thermal Resistivity 1.2° C.m/W
Solution
Active 1x2.5 mm?
Neutral 1x2.5 mm?
Earth 1x2.5 mm?
Load On Cable 029A
Capacity 2500 A Spare Capacity 2471 A
Phase Resistance 0.2035 chms Phase Reactance 0.0026 ohms
Earth Resistance 0.2035 ohms Earth Reactance 0.0026 ohms
Volt Drop on Cable 0.08V/0.02% Total Volt Drop 231V/058 %
Cable Fault Loop Imp. 0.4505 ohms Total Fault Loop Imp. 0.4815 ohms
Fault kA at Source 522 kA Fault kA at Destination 0.93 kKA
Max. Run Length 168.04 m Touch Potential 11217V
Derating Factors Total Derating 1.00
Cable Configuration 1.00 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

Cable Size Calculation

Job Number 16505 Company Name Lend Lease
Job Name Hopkins Street SPS Upgrade ABN

Author John Dalziel License Number

User Name John Dalziel

Client Re-Pump Australia Date Printed - 23 Jan 2012
Job Description  Supply & Install New Switchboard

Load Description Switchboard Internal DB

Inputs

Run Length 3.00m Voltage 400V/3 0@
Conductor Copper Max Volt Drop 1.00 %

Load 63.00 A Allowed Expansion  0.00 %

Efficiency 100 % Power Factor 0.80

Cable Reference Switchboard Internal DB Device Fault Limit 0.00 kA

Protective Device 63.0A Protection Rating Custom Circuit Breaker

Cable 3 x 1 core trefoil V-90 Thermoplastic cable

Bunched in air
Additional derating factor 1.00
Ambient Temperature 40.0°C
Number of other circuits in group 0
Parallel sets of cables in the same pipe No
Solution
Active 3 x 16 mm?
Neutral 1 x 16 mm?
Earth 1x6 mm?
Load On Cable 63.00 A
Capacity 77.00 A Spare Capacity 14.00 A
Phase Resistance 0.0040 ohms Phase Reactance 0.0003 ohms
Earth Resistance 0.0108 ohms Earth Reactance 0.0003 ohms
Volt Drop on Cable 0.37V/0.09% Total Volt Drop 261V/065%
Cable Fault Loop imp. 0.0155 ohms Total Fault Loop Imp. 0.0615 ohms
Fault kA at Source 522 kA Fault kA at Destination 4.95 kA
Max. Run Length 32.06 m Touch Potential 7525V
Derating Factors Total Derating 1.00
Cable Configuration 1.00 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

Cable Size Calculation

Job Number 16505 Company Name Lend Lease
Job Name Hopkins Street SPS Upgrade ABN

Author John Dalziel License Number

User Name John Dalziel

Client Re-Pump Australia Date Printed 23 Jan 2012

Job Description  Supply & Install New Switchboard
Load Description Pumpstation L&P DB

Inputs
Run Length 20.00 m Voltage 400V/3 9
Conductor Copper Max Voit Drop 3.00 %
L.oad 32.00 A Allowed Expansion  0.00 %
Efficiency 100 % Power Factor 0.85
Cable Reference Pumstation L&P DB Device Fault Limit 0.00 kA
Protective Device 32.0A ' Protection Rating C Curve Circuit Breaker
Cable 1 x 4 core circular V-90 Thermoplastic cable
In underground ducts
Additional derating factor 1.00
Ambient Temperature 250°C
Depth of laying 0.5m
Number of other circuits in enclosure 0
Number of other enclosures in group 0
Parallel sets of cables in the same pipe No
Spacing between enclosures 0.3
Thermal Resistivity 1.2° C.m/W
Solution
Active 1 x4 mm?
Neutral 1 X 4 mm?
Earth 1x2.5mm?
Load On Cable 32.00A
Capacity 33.00 A Spare Capacity 1.00 A
Phase Resistance 0.1111 ohms Phase Reactance 0.0020 ohms
Earth Resistance 0.1784 ohms Earth Reactance 0.0020 ohms
Volt Drop on Cable 529V71132% Total Volt Drop 790V /198 %
Cable Fault Loop Imp. 0.2924 ohms Total Fault Loop Imp. 0.3398 ohms
Fault kA at Source 4.95 kA Fauit kA at Destination 1.62 kKA
Max. Run Length 4534 m Touch Potential 135.99V
Derating Factors Total Derating 1.00
Cable Configuration 1.00 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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