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1.2  Standard Design Options

The standard design options checked in the table below have been included in the design for
SP153 Lobe St. The functional detail of each option is fully specified in the standard specification,
“§SMO084 Standard Sewage Pump Station - Functional Specification” and the options have also
been incorporated into the electrical schematics for this site (See Appendix A Drawing List).

Table 1: Standard Options for a Sewerage Pumping Station

Option Required

Description

A -

Individual pump moisture in oil (MIO) sensor and fault relay.

Individual pump moisture in stator (MIS) sensor and fault relay and/or
bearing temperature fault sensor and fault relay

Individual pump reflux valve micro switch.

Upstream Manhole Surcharge Imminent Probe

Upstream manhole surcharge imminent — Electrode

Station dry well sump pump and level indication sensors and relays.

Station permanent generator (ATS and control connections).

Emergency Storage Level Sensor & Dewatering Pump

Station delivery flow meter.

GSM

Backup Communication Options.

J De-Con

Pump Connection Method (Direct / De-Con / Field / IDC)

(Direct/De-Contactor/Field Disconnect/Integrated Disconnection
Cubicle)

Cathodic Protection.

YES

Motor Thermistor.

Odour Control

Z|IZ || R

Current Transformer (CT) metering.

=

Pumps Fully interlocked

@]
)

Pumps Interlock with Genset Only

Wet Well Washer

Valve Pit Sump Pump and Level

Telemetry Radio (High / Low / No)

Wet Well Secondary Level Sensor (Radar)

Wet Well Primary Level Sensor (Hydrostatic)

Delivery Pressure Transmitter

Chemical Dosing

Variable Speed Drives

Third Pump

<lIxlgl<|c|ale|m|IC|=
5

Power Meter

For a full list of equipment installed on site refer to the equipment list in the site electrical

drawings.

SP153 Lobe St - Site Specific Func Spec 1-00 Page 6
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2 NON STANDARD DESIGN '

The following sections will define any not standard requirements for the site.

2.1 Equipment and Physical 10

This site is standard with the standard design options implemented as detailed in Section 1.2:
Standard Design Options. (Refer to site-specific physical IO list developed for this site).

2.2 Control Functions

This site has standard control functions as per the standard specifications

2.3  Monitoring and Alarms

This site has standard monitoring and alarm points as per the standard specifications

2.4 Calculations

This site has standard calculations as per the standard specifications.

2.5  On Site Display Screen

This site has standard on site display screen as per the standard specifications

2.6 UUTS Alarm Instructions

This site has standard alarm instructions as per the standard specifications

2.7 UUTS Picture

This site has a standard BWTS picture as per the standard specifications

SP153 Lobe St - Site Specific Func Spec 1-00 Page 9
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To determine the latest revision of each drawing, refer to the drawing index — SHEET 00.

Appendix A: DRAWING LIST

Electrical Drawing List
Sheet # Drawing # Title
00 486/5/7-0299-000 Site Cover Sheet
0l 486/5/7-0299-001 Power Distribution Schematic Diagram
02 486/5/7-0299-002 Pump 01 Schematic Diagram
03 486/5/7-0299-003 Pump 02 Schematic Diagram
4= 4863 7-01299-01).4 RESERVLD FOR Py 003 Schanatic Diagram
(3= J86 3 71299003 RESERVED F-OR D WWel] Stnpy & Enr. Storaec Doviatcring Pung
(6= NG 3T A1299-100 RESERVED [FOR Generator Control
07 486/5/7-0299-007 Common Control Schematic Diagram
08 486/5/7-0299-008 Common RTU I/O Schematic Diagram
09 486/5/7-0299-009 RTU Power Distribution Schematic Diagram
10 486/5/7-0299-010 RTU Digital Inputs Termination Diagram — Sheet | of 3
11 486/5/7-0299-011 RTU Digital Inputs Termination Diagram — Sheet 2 of 3
12 486/5/7-0299-012 RTU Digital Inputs Termination Diagram — Sheet 3 of 3
13 486/5/7-0299-013 RTU Digital Qutputs Termination Diagram — Sheet | of 2
14 486/5/7-0299-014 RTU Digital Outputs Termination Diagram — Sheet 2 of 2
15 486/5/7-0299-015 RTU Analog Inputs Termination Diagram
16 486/5/7-0299-016 RTU Analog Outputs Termination Diagram
17 486/5/7-0299-017 Common Controls Termination Diagram
18 486/5/7-0299-018 Equipment List
19 486/5/7-0299-019 Cable Schedule
20 486/5/7-0299-020 Switchboard Label Schedule
21 486/5/7-0299-021 Switchboard Construction Details — Sheet | of 3
22 486/5/7-0299-022 Switchboard Construction Details — Sheet 2 of 3
23 486/5/7-0299-023 Switchboard Construction Details — Sheet 3 of 3
24 486/5/7-0299-024 Field Instrumentation — Installation Details
25 486 3-7-(1209-412 3 RESERVED FOR Cathodic Ciaicction Ui
6= 4865 T-029y-026 RESERVED FOR icld Disconneciion By
27 486/5/7-0299-027 SWBD General Arrangement Elevations
28 486/5/7-0299-028 SWBD General Arrangement Sections
29z 486 3:7-0200-0)20 RESERVED FOR Generaior Exicrnal Connection Boa
30 486/5/7-0299-030 Switchboard Slab — Locality and Site Plans
3] 486/5/7-0299-031 Switchboard Slab and Conduit Details
32 486/5/7-0299-032 Switchboard Slab and Electrical Conduit Layout

# Drawing sheet numbers are reserved and have not been created
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Appendix B: PHYSICAL I/O LIST
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3

31 EnergexData

The following table shows the site power supply data for the 5P153 Lobe 5t Sewage Pump Station
provided by Energex:

SP153 LOBE STREET - POWER SYSTEM ANALYSIS

Pole No. P29166-B
Pillar No. N/A
Meter No. 4-305440
Transformer No. SP3954-E
Transformer Rating (kV.A) 100
Transformer Address & Lobe 5t
HV Feeder ID BHLAA
HV Fault Level (amps):

3-Phase 3,150
Single Phase to Ground 1,198
Approx Distance to QUU 20

Site (m)

3.2 QOne Line Diagrams

One Line Diagram of the 5P153 Lobe St new Switchboard is shown below and next page with the input
data and load flow/voltage drop calculations.

Q-Pulse Id TMS989
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WITTHOFT ENGINEERING
POWER SYSTEM ANALYSIS AND PROTECTION COORDINATION REPORT FOR:
QUEENSLAND LRBAN UTILITES - SEWAGE PUMP STATIONS

3.3 Power System Analysis
Given the above listed equipment input data to the Power Tools DAPPER Software Program, the
following one-line diagram depicts fault levels on the Main Switchboard:

SP153 LOBE STREET SEWAGE PUMP STATION ONE-LINE DIAGRAM

SP153 SWBD

Isc 3P 2493 A
Isc SLG 2140 A

Energex | 1kV BHLAA

W oisc 3P 3150 A
| Tsc SLG 1196 A
whe
;w TX-SP3954-E
+5  TlIscIPPAI2A
' T 1sc SLG Pri3 A
L llse 3P 2981 A
Energex OH Cable €+ Ise SLG 3020 A
T Isc 3P 362 A
Tlsc SLG2IS A
< Isc 3P 2365 A PILLAR # P29166-B
b Ise SLG 2214 A lsc 3P 2710 A
Isc SLG 2421 A
SIBA FUSE
T Isc 3P 370 A
Mains Cable $ T Isc SLG 221 A
. b lse IP2143 A

w Isc SLG 1939 A
) 250/125A Main SW.

== =y

JPumpIE‘B

T Tsc IP 188 A
PUI Cable ™ Isc SLG 108 A
s lse 3P 1459 A
Jolse SLG 1231 A

PUI TBX
Isc 3P 1585 A
Isc SLG 1302 A |

e,

PUMPI 7.8kW
Isc 3P 190 A
Isc SLG 104 A

* Pump 2 CB
PLZ Cable
g-. ™ lse 3P 188 A Mise. Cable
i “Mlse SLG 108 A WL Ise 3P 2268 A
Lo lsc 3P 1459 A L Isc SLG 1925 A
WJo Ise SLG 1231 A
DB
] PLZ TBX lsc 3P 2268 A
1 1sc3P158S A Isc SLG 1925 »
D’f Isc SLG 1302 A DR LOADS
PUMP2 7.8kW
Ise 3P 190 A
Isc SLG 104 A

Figure 3 - One Line with Short Circuit Fauwlt Currents

Shown on the above one-line diagram are the 3 phase (3P) and single phase to ground (SLG) short
circuit fault currents on the 5P153 Lobe 5t. Main Switchboard (MSB) and field equipment.
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Shown on the following diagram is the Time Current Curves (TCC) for the major protection devices at
the Pump Station that provide protection to the: Largest drive in the MSB and its Busbars. These
Protection Devices settings are provided in the following pages in order to achieve the protection co-
ordination shown on the TCC diagram.

CAPTOR (Computer Aided Plotting for Time Over current Reporting) Software has been used for this
Protection Coordination Study with the following output report.

CURRENT IN AMPERES
1000

PUMP1 7.8kW-

100

—————Mains Cable

PU1 Cable

SONODJ3S NI 3NIL

Faltngs Phase
I, (0.63-1 x T) 0.63 (20 18A)
| B (613} B [183A)

TERAZAX}
| SEH0PE
SX50PE
;NJ 128 31'*
it e
0.10 [“¥os sz EA)
R0
g 25 (312.54)
Tea g4

| ENGT 4.0 [BT5A)

0.01 R |
05 1 10 100 1K 10K 100K

tccB.tcc Ref. Voltage: 415V Current in Amps x 1 tccB.drw

Figure 4 - Time Current Curves
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[ | 2 T 3 T 4 | 5 T 8 T 7 ] 3 ? S | 10 I [ T 12 T 3 I 1% T [ I 6
4 )
CONSTRUCTION - EXTERNAL SWITCHBOARD WIRING LABELS
All wiring to be PYC Y90 HT 0,6/1Kv Grade with tinned conductor. Internal labels W/B engraved ABS PLASTIC to label schedule.
Cubicle construction 3mm Maring grade Aluminium (5259. Controt and instrumentation wiring has flexible copper conductors, and is colour coded Warning labels R/W engraved ABS PLASTIC to label schedule.
A Plinth construction 200x60 channel 6061 T6 Grade Aluminium. as detaited below, each individual wire shall be numbered each end, and terminated by E/Stap labels Y/B engraved ABS PLASTIC to label schedule. A
Folded, "Pulse MIG" & "TIG welded with all visible seams and joints fully welded, free from the use of appropriate pre-insulated crimp lugs or pins. First letter = Background colour, Second letter = Lettering colour.
splatter and ground smaoth where needsd. Separate lugs or pins shat! be used for each conductar. A proprietary double pin lug - <uitch abel
External doors and covers fitted with Emka 1011-207 self grip seal. may be used to terminate fwo conductors. ‘ Hain switch| MAINSWITCH 3— ™ warerial ABS PLASTIC
- Stainless Steel "0 Handles fitted where indicated on the drawings. m Pf°Pf"=r"=fz bridging “:*Tl :hen requ"redd'“’ conon up l'e"""al& WoA 4 bom  Colour B/W -
M6 Earth studs fi B . . B B more than two wires shal e connected to any rerminal.
otar satace. i it or 410 st o e o o ot Not mre thn an wie hal be connectedon oe sid o any unnel ype ferminal. PpCBies [T PURPROT - paterit BT
Ooor stiffeners, door stays, cable straps, and document holders etc fitted where shown on the ::':h':‘l‘ll::l::::"“"°"‘ are required on tunnel terminals, proprietary terminal fink 2500 4— mm
drawings. L S Conpartment labels 1 Chai
® Door stay arms to be S/Steel and of sufficent strength to prevent being deformed when ::::;;;::‘%:&:e minimum 25sqmm stranded copper conductors, phase catour coded d RTU 4 0mm Material Stainless Steel 8
s‘ub;zded 1o rezsonable l",ad" H""""j"" 3""!' S/Steel. X Contro! wiring to be minimum 1.0sqmm Flexible copper conduttors, colour coded as
Lift-off covers and mounting panels fixed with M8 studs & stainless steel dome nuts. detailed below. E/5top labels EMERGENCY SToP tan P&Rerhl PLASTIC
L Gland plates manufactured from Imm atuminium, unless otherwise shown. Low lavel control signals to be minimum 0.5sqmm flexible copper conductors. colour — wr
Inspection/Access plates manufactured from 3mm aluminium. coded as detailed below. T _
Gland/Inspect /Access plate openings fitted with M6x1.0 flat head closed end rivet nuts. (Detail F) Wiring between RTU terminals & RTU disconnect plugs to be multicore cable with Wareing tabels DANGER 415V +— E!anrhl QR?‘S‘PLASTI(
Cable glands to be fltted with compression side Installed within cubicle. {Detail G) 0.5sqnm flexible copper conductors. ISOLATE ELSE WHERE o— 0 o
Gland/Inspection/Access plates to be fitted with seals attached to cubicle. 4-20mA analog signals linternal & externall wired in shielded pair minimum size
¢ Gland/Inspection/ Access plate fixings at 100mm. 0.55qam, and earthed at one end only. [Switchboard end for exteraal signals) tnternal Labels secured by M3 chrome plated metal threads. ¢
Gland/Inspection/ Access plates to maintain a 50mm clearance from section dividers. All 260VAC wiring in the RTU or PLC sections shall be double insulated and all terminals (B's to be identified with individyal labels as per label schedule.
Gland/Inspection/ Access plates are NOT to be spilit. shall be shouded and labelled- * Danger 2L0VAC’ Labels obstructed by switchboard wiring are relocared to adjacent duct lid and secured
Inspectlon/Access plates are NOT to be earthed. Earth cables minimum 2.5sqmn flexible. by M3 nylon threads. Lid to be secured by a single cable tie at ane carner.
- Pr_ovidz Shrouding to all live parts to (P20 where required. Doors and hinged escutcheons bonded with flexibte tinned copper braiding. External labets mm thick 316 grade s/steel secured by M3 316 s/steel meta threads. |
Hinges {external) Selectrix HIB650ss-316. Stainless steal. Disconnection zone door to be bonded with flexible copper B/Wire. Heat shrink at lugs. All Internal and external labels are to have bevelled edges.
Star washers fitted under all hinge screws. Switchboard to have dedicated earthing cabte honding directly to maln earth bar.
Hinged escutcheons fixed with Emka 1/4 turn 1000-U142 Ensure minimum clearance of 100am is maintained between cable ducting & gland plates.
o All equipment to be renovable via front access. Wire numbering will be equal to Grafoplast 512000 system.
Install switchboard with non-hydroscopic material between plinth ang concrete siab. [Detail E1} Terminal strips to be mounted 30mm off equipment panel to aid terminatian. °
All escutcheons to open a minimum of 90° Wire numbers are readable left to right,bottom to top as shown. .
All sheet metal edging to be de-burred.
— Locks Ooors 1.6 & 8 :@: i
g:: :t:gzi: : izl:i::(::il:;Hls(:'S-U:;.:;:al Locking - 52268 Supply spare ‘RTU fuse 'grmlnal' fuses seperately. 2x10A, 2x5A &x2A, 6x.5A
3 All cable glands to be Stainless Steel type.
Half Profile Cylinder @
E Key Codes RC496A, R(496AB, RCLIGABL refer to each door for clarification. FILTERED SUPPLY ARRANGEMENT E
COLOUR CODE l ([ol ollol e |°D
Phase wiring {A,B 10 Red, White, Blue 2.5sgpmen (i)
Locks Door 9 Potential Metering (2407415 VAQ  Red, White, Blue, Black 15sqmen @ on O S
‘— DORE ELECTRICS - Swing Handle SHKSS Universal Lodking - 92268 Current Metering {Secendary} Red, White, Blue, Grey 25sgm @ 2 ol o0 g S @ —’
OORE ELECTRICS - 3 point lock rod set - TLR22SS lall S/Steel) 240 VAC Control Active Red 1.0sqmm 2 OB o Sl
Lockwood Barrel Lock, Key Code RC496AB 240 VAC Neutral Black 10sqmm N O
Extra Low VDC Positive supples  Orange 10sqmm OIS j=K Of 0O B 2
F Locks Door 7 ExtraLow YDC Negative supplies  Vialet 1.0sgmen @ N [|=N OO0 H g F
DORE ELECTRICS - Swing Handle SHPSS Padfockable - 316 Gereral Extralow VOC Wring  Grey 10sqmm ofes B 1 Hows ol @@
DORE ELECTRICS - 3 polnt lack rod set - TLRZ4 RiU L PLC Wiring Grey O3sqm @[ oH B &
ENERGEX padiock, S/Steel Shackle, 45nam brass pin tumbler. El“.m.'d' viring - S'almn 1 s 0 0 B °
| Energex Key Ko325, ¢/w 2 keys Intrinsically safe wiring Light Blue 1Ssgqmm , CIERS Ood b g |
Earth Green/Yellow 2.55gm [oin) 3 H H g
®(e8 0 Oop :
Door & Escutcheon Earth Bonds  Green/Yellow 4 sgnn T A 0O H
OPERATING PARAMETERS QIS OH H P H
Standard AS 34391 OIN|IHI=§ Hop p
G Current & Frequenc AC 50Hz NI=Y H M G
Rated Operati:nal Vyolrage Ue 415 VAC @ S H HOP 14
Rated Insulation Voltage Ui 660 v Aluminium Surface Preparation, [o)
Rated Auxiliary Voltage 2460 VAC 7 26 VDC Finish smooth all exposed welds, clean, descale, and degrease all surfaces. (©]lo/ 1o} [e]ld)
L Rated Current {Main Bus) 300 AMPS Surfaces pretreatment in accordance with AS 1580 & AS 3715 using Novox LF acid etch |
[S]::::if:‘r:?:siumm I zzoske: cleaner, Novacoat 12 conversion coating, & clean water rinses. @ £
Degree of Protection iP 56 to AS 1939 Apply OULUX ALPHATECH 3000 powder coat to manufacturer’s recommendations. 3
Measure of Protection by barriers CUBICLE & EXTERNAL COMPONENTS :- DULUX Mist Green (35664B) matt finish. NONFILTERED SUPPLY ARRANGEMENT H
and enclosures. INTERIOR ITEMS {mounting panels, escutcheons, etc.} :- DULUX Bright White (32166}
H Service Conditions Dutdoors Minimum Dry Film Thickness all surfaces 50 microns. H
Mass Not exceeding 2000kg H
Forms of Segregation Form 3 DETAILM H
SUB-DISTRIBUTION BOARD ARRANGEMENT
- §_
3
2
b
:
| s I
£
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ALLOW SUFFICIENT LENGTH ON TABLE TO ALLOW

£OR REMOV AL OF PROBE AND CONDUIT ASSEHBLY. NORTH SURVEY MARKER No.259
EXCESS LENGTH TO BE STORED IN ELECTRODE BOX. - B.30
mAHD = B.305 T A
‘ ELECTROOE
HANGING o X
S/STEEL :33,"1 a0, G 575 FLANGE FIXEC WITH
- i .| CABLE GLANDS . P APPROPRIATE ANTHORS FOR
.- . 1To Syith g ° . ? FUTURE RADAR TX
a . a4 P - - - - . _
¢ a \ B a ' "
. e ———— - . -3 . .
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« dd M % o= - p—-s Pad ) a A . .9 f
. 4 L F PR - a a < ) : L B
a 9 :
? . S o - \lbﬁmm CORED HOLE
N &L N < -4
IRADAR T¥ FLANGE MOUNTHG DETAL)
Temporary hanging FLANGE T0 FIT IN EXISTING ELECTRODE BOX, n
length 1.300 mtrs CABLE CLAMP TYPICAL WIGTH OF ELECTRDDE BOX IS 120mm.
1.305 mtrs SUSPENSICN EYELET
SU?{EHABJGOESLEVEL ke s L Jome AYLON EXISTING CONDUIT
mAHD = 7, | I“m iy TD SWITCHBDARD R TUSE - BELLED OVER PROBE SECONDARY LEVEL TRANSMITTER
fote b """ 332 CONOUIT 300 LONG (/W CAP & PVC GLAND <
SURCHARGE IMMINENT Ll MOUNTING BRACKET INSTALLATION DETAILS
LEVEL
mAKD = 6.718 / o
R
A AN
MEASUREHENT POINT - / Tty (LAND
_/ - END CAP IP6B RATED "VEGAB AR 52 * PRESSURE SENSOR WITH
SURCHARGE IMMINENT 2500 mirs -— = _ /_ (No Glus) “2* TRI-CLOVER™ FITTING. MCOEL TO SUIT PRESSURE
LEVEL PROBE Mote § ‘T— AANGE AND CABLE LENGTH FOR EACH NDIVIQUAL SITE.
. . EXAMPLE MODEL “BRSIXXCALHPMAS™
The surcharge lmminent proba is to
be hung at a temporary value, of 200 PRESSURE Rawit o
1.300mtrs until site tesking proves *TRI-LLOVER" S5TAINLESS STEEL
actua! levels of overflow. HIGH LEVEL g%er;u}té Bsgusg;;uw WITH
This 1s level of 6.723mAHD MAHD = 5523
_~ STAINLESS STEEL "VEGA ADAPTOR &* MATING
HMEASUREMENT POINT — PIECE FOR JONING “TRI-LLOVER" FITTING WITH ]
& M25 {171 BSP MALE END. TO BE SUPPLIED WITH
HIGH LEVEL v 40nm PVC CONDUIT PRESSURE SENSCR.
PROBE /_ CABLE TO REMQTE OHR5 (1] BSF STAIMLESS
DISPLAY/CALIBRATION UNIT STEEL SOCKET
R TN PUMP STATION SWITCHBDARD <
mgﬂ; i_\ SS:;]RT 00 ORILLEQ &mm HOLES AT
:5 1800 mirs /— 300 NTERVALS ALING QETAILS OF NON PREFERREQ INGTALLATION N D3P STARLESS STEEL
Hole 3 1.160 mbrs Motz 2 10 BE USED WHERE SPACE 1S LIMITED /
a OW25 STAINLESS STEEL UNON WITH D25 (V') 5P _N
FEMALE ENDS AND INSTALLED WITH FEHALE
PUMP 4 510P SECTIDN DF UNION ADJACENT TO VALVE
A
mAHOD = 4,423
ONZ5 (1] BSP STAINLESS
ISee Note 6} 1 STEEL MPPLE.
F
ﬂ 2
R
L]
Nste ¥
FTe Nk DRESLuRE DE TAILS OF PREFERRED INSTALLATION
gvgggsun( LEVEL PROINT STOP COCX
Rl
LEVEL PROBE /—— i
mAHO = 4.223 RRHGE = 3o Elerh_-lcal :pnf_ra(tnr to supply &
— and fit all fitting necessary to
\ MEASUREMENT POINT / 5.8 plumb pressure fransducer info
TOBE INSTALLED isting § i
4 SIETE L existing isolation valve,
NOTE, ADDITIONAL FITTINGS MAY BE RERUIRED.
A=A
EXISTING 0¥
PRIMARY LEVEL PROBE INSTALLATION NOTES ATE PRESSURE TRANSMITTER INSTALLATION NDTES |3,

1 Install stainless steel hanging hook for
the suspension of the hydrostatic probe.

1. Material: All stainless steel
x DH25 FULL BORE STAINLESS STEEL fithings ta be grade 335,
H

Thals DF kWi JG OF FAF] THF £OF S FFDIECTID E » IHELAWE DF COF ISIGH AHD: A 1 HO BE COMID OF TLrPOLUE ) WiHOUT IE 48 LH PEF U 06 CF QUELI LAY D UF Bad UTaihils

aty HATERIALS LIST 2. Drill & x 6mm holes, 150mm from each end and every 300mm B T 010 FEMALE 2. Galling All stainless steel
1] 1 | LENGTH OF HEAYY DUTY of the cut length, prior to installation. ENDS spproved e g‘é".l:ga gerease —
ORANGE PV CONQUIT &0am 3. Install so that the conduit rests on the shoulder of the probe. NTS and thread tape where applicable.
2| 1 | CONDWITEND CAP Do not glue the conduit to the end cap. : 3. Install as per “prefered" detail
7 | 25mm MYLON CABLE GLAND 4. Install a 25mm nylon cable gland. Apply no compression to cable, ;‘;“i':smsef o limit ations prevents
: 1
&1 3 | CABLE CLAMP SUSPENSIDN EYELET 5. Measurements are 1o be taken from bottom of the
Leve! Probe box to ‘measurement points’ on probes
6. Pump stop level shown on this drawing is 100mm above actual IDTS value.
This allows for ramp down of soff starter/¥SD S heet 24 ]
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