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S037 Salesyard Rd SPS - Control Philosophy 

PUMP CONTROL : RL(m) 
Start Stdby = 40% 35.907 
Start Duty = 35% 35.824 
Stop Stdby = 30% 35.741 
Stop Duty = 25% 35.658 

Notes: 
1. Normal operation of the pumps is through RTU Ladder Logic control. 
2. Primary level sensor is the VEGA VegaWell 72 Hydrostatic sensor feeding 4 20 mA back to the RTU. 
3. Secondary level sensor is the Endress 8 Hauser Prosonic S Ultrasonic sensor feeding 4 20 mA back to the RTU. 

Secondary level readings will not influence the RTU to start the pumps if primary sensor is active and valid, only 
level difference alarms will be triggered. 

4. The two sensors are connected to two separate 10-3 cards to increase the redundancy. If one IO-3 card fails we are still 
able to read the input signal through the other 10.3 card. 

5. Primary backup sensor is the Float Switch, directly connected to both pumps through a timer. 
It is placed at 90% of the well, where 95% defines the overflow point 
The timer will be configured specifically for each site to start both pumps and pump for the duration of the timer. 

6. Secondary backup sensor is a relay in the E &H FMU90. 
It is directly connected to the pumps and will run both pumps until the level drops below all pumps stop level. 

7. If the line between the ultrasonic sensor, Prosonic S and the control display, FMU90, is broken the sensor assumes 0% 
reading. This will trigger a No Change alarm on SCADA, which should hint to a failed sensor unit. 

8. Secondary backup sensor is configurable and can be changed or disabled through configuration at any time. 
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10 

EQUIPMENT LIST 
ITEM No QTY DESCRIPTION MANUFACTURER I CATALOGUE No. 

1 2 REMOTE DISPLAY EMSBY 01- 3060 -00 

2 1 VOLTMETER NHP RQ72E -VAC 0 -500V 

3 1 VOLTMETER SELECTOR AUST SOL CA- 10 -A007- 625 -FT2 

4 1 DIGITAL DISPLAY AMALGAMATED INSTRUMENTS PM6 -LP -4C 

5 2 START P/B NHP D7P -F4 + D7PX10 

6 2 STOP P/B NHP D7P -F4 + D7PX01 

7 2 EMERGENCY STOP P/B NHP D7P -MT34 + 07PX01 

S 2 RUNNING INDICATOR NHP D7P -P3 + D7PN7G 

9 2 FAULT INDICATOR NHP D7P -P4 + D7PN7R 

10 1 BACKUP INDICATOR NHP 07P -P0 + D7PN7Y 

11 2 AUTO /OFF /MAN SELECTOR SWITCH AUST SOL CA10 -A212- 623 -FT2 

12 2 HOURS RUN METER NHP RQ48.0 240VAC 

13 2 MAIN SWITCH NHP IS0363 

14 1 MECHANICAL INTERLOCK NHP ISOCOM 

15 1 FLASHING LIGHT DEEGEE 626 -983 + 565 -967 + 

16 2 CUBICAL LIGHT IDEAL BUYN120 

17 2 CUBICAL FAN RITTAL 3322.107 

18 6 CUBICAL FILTER RITTAL 3322.207 

19 2 IDA 3P CB NHP DTCB10310C 

20 5 6A 1P CB NHP DTCB10106C 

21 1 2A 3P CB NHP DTCB10302C 

22 1 20A 4P CB 30mA NHP DSRCM32303PN + DTCB 

23 1 16A 2P CB 30mA NHP DSRCB1630P 

24 2 IDA 1P CB NHP OTCB10110C 

25 4 SURGE DIVERTERS CRITEC 1D5 -MT -277 

26 3 32A FUSE NHP NW32FW + NNS32 

27 1 PHASE FAIL RELAY SCHNEIDER RM84873012 

28 1 SURGE REDUCTION FILTER CRITEC TOF- 10A -240V 

29 1 12 + 24 VOC POWER SUPPLY OMNIFLEX C2197B 

626 -359 

0320C 

ITEM No QTY DESCRIPTION MANUFACTURER / CATALOGUE No. 

30 8 4A 1P CB NHP DTCB1014C 

31 6 240V RELAY NHP 55.34.0054 240VAC 

32 1 DELAY TIMER 240V NHP DAA- 01 -C -M24 

33 6 24V RELAY NHP 55.34.0074 24VDC 

34 1 DELAY TIMER 24V NHP DBB -01 -D -M24 

35 4 TRANSIENT BARRIERS CRITEC UTB -30 

36 4 CONTACTOR 4kW NHP CA7 -9 -10 240VAC + C 

37 2 TOL 1.5kW + MOUNTING BRACKET NHP C17 -34 -4 + CT7 -24 -1 

38 2 SOFT STARTER + CT KIT EMSBY MSF -017 + 01- 2020 -0 
39 1 SUPPLY AUTHORITY METERS 

40 3 METERING ISOLATION LINKS ALSTOM S71002ABWS + S7A 

41 3 LIMIT SWITCH SCHNEIDER XCJI28 

42 1 10A GPO + MOUNTING BLOCK IDEAL 2015 + 449A 

43 3 BATTERY 12V 7Ah POWERHOUSE CP1270 

44 1 FLOWMETER (OPTIONAL) ABB MALMASTER 

45 1 RADIO TRIO DATACOM ER450 

46 1 HYDRO STATIC LEVEL VEGA VEGADIS 12 

47 1 ULTRASONIC LEVEL E &H FMU -90 & FMU -92 

48 1 RTU RTU KINGFISHER 

49 

50 20 TERMINALS PHEONIX CONTACT UK5N 

51 10 TERMINALS PHEONIX CONTACT D -UK 4/10 

52 60 TERMINALS PHEONIX CONTACT UKK5- MTK -PP 

53 1 TERMINALS PHEONIX CONTACT EB10 -6 
54 1 TERMINALS PHEONIX CONTACT 1051016 

55 1 30 OUTLET CUPSAL 56C520 

56 1 GENERATOR INLET MARECHAL 3928017 + 392A027 + 

57 6 TERMINALS PHEONIX CONTACT 0203250 

58 1 TERMINAL BLOCK NHP OTTAx25PN 

59 1 BUSCOMB NHP ICL213 
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I 6 I 10 

900 CONSTRUCTION NOTES: 
1. THE ENCLOSURE IS MANUFACTURED FROM 3.0mm ALUMINIUM, FOLDED AND WELDED, 

SANDED BACK FLUSH AND CORNERS ROUNDED. 

2. ALL METALWORK IS THOROUGHLY REMOVED OF ALL SPLATTERS, OILS AND DIRT AND 

ALLOWED TO DRY. 

3. THE METALWORK IS THEN POWDERCOATED TO A TOTAL THICKNESS OF 70 MICRONS. 

FINISH COLOUR IS AS FOLLOWS: 

ENCLOSURE INTERNAL /EXTERNAL: "NATURAL FINISH ". 

EXTERNAL DOORS: "NATURAL FINISH" 

EQUIPMENT PLATES: "GLOSS WHITE ". 

ESCUTCHEONS /INTERNAL DOORS: "GLOSS WHITE ". 

4. PLINTH IS MANUFACTURED FROM 75 PFC AND IS HOT DIPPED GALVANISED. 

5. THE ENCLOSURE IS WEATHERPROOF (IP56). 
6. OUTER DOORS ARE AFFIXED USING H1 (LONG) PINTLE HINGES AND TO BE FITTED WITH 

3 POINT LOCKING MECHANISM, "STANDARD" DOOR STIFFENER, AND KEYLOCKABLE L44 
HANDLE (KEY REFERENCE 92268). 

7. ESCUTCHEONS ARE AFFIXED USING H1 (SHORT) PINTLE HINGES. ESCUTCHEON CATCHES 
TO BE QUARTER TURN "SLOTTED INSERT ". 
8. LIFTING METHOD IS VIA TOP LIFTING LUGS WELDED TO SIDES. 
9. THE ENCLOSURE IS CONSTRUCTED IN ACCORDANCE WITH THE FOLLOWING i.POWER 
SOLUTIONS STANDARD DRAWINGS: 

IPS -E -004: WEATHERPROOF RATING IP56 SEALING AND OPENING DETAILS FOR 3.0mm 
CONSTRUCTED SWITCHGEAR ASSEMBLIES. 

IPS -E -020: TYPICAL CONSTRUCTION DETAILS FOR DUSTPROOF AND WEATHERPROOF 
HORIZONTAL CROSS PANEL RETURNS AND SEALING DETAILS. 

IPS -E- 024 -03: STANDARD DOOR & ESCUTCHEON SEALING AND OPENING DETAILS 
WEATHERPROOF RATING IP56. 

IPS -E -036: REFERENCE TABLE A LATCH REQUIREMENTS AND REFERENCE TABLE B 
HINGE REQUIREMENTS. 

IPS -E -019: DOOR STAYS AND LIMIT SWITCHES FITTING DETAILS. 
10. REFER DWG. 5435 -C -02 FOR DETAILS OF VENT COVER. 
11 DOOR LIMIT SWITCHES ARE TO BE FITTED TO OUTER DOORS 
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TO RTU CARD No.3, TERMINAL ?-- 
REFER SHEET 09, LINE 278. -L 

I-1 
I I 

l 
sr 

J 

BACKUP LEVEL RUN 

K176 
N N/C 

HIGH LEVEL 

K178 
N/0 N/C 
156 
305 

154 

1 
a- -f- -} 

Y187 I 
I I 

21 
I I 

RESERVIOR 
bEVEL INDICATI 
(HYDROSTATI 

R I I 

I -r4 
11 I I 

O a---' 
L J 

TIMER 

LOCATED OUTSIDE PANEL- 
, 

-F B187 

11 91 
0 a--1--i 
I Y194 11j I I 2 

p RESERVIOR Q' - 
I LEVEL INDICAI 

b4 (ULTRASONI t i 
I5 I 

ID 3 I L__fi. __-J 

I 
RESERVIOR LEVEk 

-0 TRANSDUCER I 

1 

I 

J 

L. - . - . - . 

LOCATED OUTSIDE PANEL - 

I r 1 I 

-b B194 1 

I I 
RESERVIOR LEVE I 

-p TRANSDUCER 
I 

I L J 

L 

TERMINAL LEGEND 

0 THROUGH TERMINAL 

X2- 
O 

Ö 
K 

DOUBLE DECKER 
TERMINAL 

DOUBLE DECKER 
TERMINAL 
TOP DISCONNECT 

REVISIONS REVISIONS 

NO BY DATE DESCRIPTION NO BY DATE DESCRIPTION 

A WE 22.05.07 ISSUED FOR CLIENT RENEN 

0 WE 2307.07 FOR CONSTRUCTION 

1 WIT. 30.06.09 AS BULT 

2 B.W. 2304.10 As INSTALL-E0 

FOR QUOTATION PURPOSES ONLY 
FOR INFORMATION ONLY 
PRELIMINARY- NOT FOR CONSTRUCTION 

FOR REVIEW 
OR CONSTRUCTION 

AS BUILT 

ríì i.power solutions 
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SCALE 
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SEWERAGE PUMP STATIONS 

GATEHOUSE 
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- 201 

- 202 

- 203 

- 204 

- 205 

- 206 

- 207 

- 208 

- 209 

- 210 

- 211 

- 212 

- 213 

- 214 

- 215 

- 216 

- 217 

- 218 

- 219 
24Vdc SUPPLY TO DI -5 MOD 
REFER SHEET 06, LINES 187 - 220 

- J182 

J182 X6 -1 

¡ 
J182 

O 

X6 -3 

PURPLE . '," 
J182 

D 
X6 -5 

1 

J182 X6 -7 

Pti" 
J182 

O 

X6 -9 
A 

J182 

O 

X6 -11 

P1i 

J182 

O 

X6 -13 
5mm 

PIMPLE 

J182 

O 

X6-15 
1y, 

PURPLE 

J182 

O 

X6 -17 
e 

82 J182 

O 

X6 -19 
1182 

PURPLE 

O 

X6 -21 

Pit 

J1y8,2, 

O 

X6 -23 

FgIRPLE 

J1582 

D 
X60-25 

FIRPLE 

J182 X6 -27 
1 

PURPLE 

J182 

O 

X6 -29 
1182 O 

X6 -31 

F 
O 

X60-33 
ULE aa 
183 -J062 

- Pti 

r 

- 221 

- 222 

- 223 

- 224 

- 225 

- 226 

- 227 

- 228 

- 229 

- 230 

- 231 

- 232 

- 233 

RTU 
I KINGFISHER DI-5 
I 

PHASE FAILURE RELAY POWER UPPLY I 16 PT DIGITAL 

J182 K031 -1 U05 -1 DIt X6_2 DI1 
11 INPUT CARD 

O D D11 LOSS OF POWER 
Pu PA eiE 

DOOR SWITCH DOOR SWITCH PIT LID SWITCH Ara K eli I 

J182 S202 52020 S202ó 012 X6 -4 DI2 12 
D12 TAMPER ALARM 

P UMP No.1 RUNNING ¡P i.s 
PURPLE 

p 
K070 -2 v R X6 -6 13 J182 DI3 D13 0 DI3 PUMP No.1 RUNNING 

t . PUMP No 1 FAULT K ¡ 1 

e 

J182 PUMP No.1 MODE SELECTOR K07i -2 D14 X6 -8 D14 14 
e D 014 PUMP No.1 FAULT 

PILE S081a -1 j° P11g K Pa 1 

J182 
I I 1 

DIS X6 -10 DIS 15 
o f I, o e p DI5 PUMP No.1 AUTO SELECTED 

Pi) UMP No.2 RUUNNING 
I I I Pow K P1i 

J182 K104 -2 MAN OFF AUTO DI6 X6 -12 DI6 1 6 
e 10 DI6 PUMP No.2 RUNNING 

PO PkL PUMP No.2 FAULT au K I I 

J182 PUMP No.2 MODE SELECTOR K110 -2 017 X6 -14 017 7 

5ymnmrt, 5y,, O yy, D 017 PUMP No.2 FAULT 
PURPLE Si 1 50 -1 PÚNPLE K PURPLE I 

J182 1 

I I 

018 X6 -16 DI8 18 
1 o i I, 0 1 O 1 p 018 PUMP No.2 AUTO SELECTED 
PURPLE I I I PURPLE K AIM 

MAN OFF AUTO 1 

ó912v 

110 
D OV 

X6 -18 DI9 
I 

111 

e 
dam 

p 019 SPARE SUMP PUMP RUNNIN( 

X6 -20 DI10 112 
O Ty 0 DI10 SPARE SUMP PUMP FAULT 

X6 -22 DI1P1 113 
O D DI11 SPARE WATER VOID 
K Pli I 

X6 -24 
DSI,1r2r 

114 

BACKUP LEVEL RELAY 
O 
K PUp 

p 0112 SPARE DRY WELL FLOOD 

K174o0 -2 X026 DI13 0 D113 WET WELL HIGH LEVEL / K á1i 

X6 -28 DI74 116 
e 1S,rn D DI14 SPARE WET WELL OVERFLOW 
K PIiRPLE 1 

X6 -30 0115 117 
O y Q 0115 SPARE FIRE ALARM 

PURFIE 
X6 -32 D116 118 

O b 0116 SPARE RAIN GAUGE PULSE 
K %I 

J062 

arti 

l 

119 
D 12V 

p 12 

OV 

L J 

TERMINAL LEGEND 

X2- 
95 THROUGH TERMINAL 

X2- DOUBLE DECKER 
TERMINAL 

X2- DOUBLE DECKER 
O TERMINAL 
K TOP DISCONNECT 

REVISIONS REVISIONS 

NO BY DATE DESCRIPTION NO BY DATE 

A ILE 22.0107 ISSUED FOR CLIENT RENEN 

0 ILE 2307.07 FCR CONSTRUCTION 

1 B.YC 30.06.0E AS BOLT 

2 B.K 2104.10 AS INSTALLED 

DESCRIPTION 
O FOR QUOTATION PURPOSES ONLY 
O FOR INFORMATION ONLY 
0 PRELIMINARY - NOT FOR CONSTRUCTION 

0 FOR REVIEW 
OR CONSTRUCTION 

AS BUILT 
BRISBANE OFFICE :- 185 QUEENSPORT RD NORTH MURARRIE, OW 4172 

PHONE: 81- 7- 39083808 FAX:- é1 -7- 30083000 
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4 

234 

235 

236 

237 

238 

239 

240 

241 

242 

243 

244 

245 

246 

247 

248 

249 

250 

251 

252 

253 

254 

255 

256 

257 

258 

259 

260 

261 

262 

263 

264 

265 

266 

FROM SHEET 06, LINE {1- 

.rOPTIONAL 

X7-1 
I. cl:a+ 

J185 

Pù 1X7-3 

J062 

7-5 J062 1.5 CRON 

7-7 J062 1 1.SGOIECRON 

7 -9 

B136 
F FLOWMETER 1 
IICïRANSMITTERIC+ AI1+ X7-2 
p ABB MAGMAST 1.SECRON 

X236 F236 
F 1 FHYDROSTATIC LEIEL 
I4 DIGITAL 3I J185o IEB 

TBÁRRÌERTEA 
Al2p+ X77.-4 Al2+ 2 

Al2+ I] 
L J 

DISPLAY a 
1. oN b 1 

IM1TE 
LIiDN 

K Arti 

¡- F077 ¡ 

I PUMP No.1 I 'LB 
STAR 

TRANSIENT j 
__BARRIER__j 

-FT11 1 

I PUMP No.2 I 

Ä SOFT STARTE A14+ X7-8 A14+ t^4 A14+ 
I TRANSIENT I 1 xHTCRON K 

PURPLE 
BARRIER J J062 D OV 

F 
RTU 

KINGFISHER 10-3 
14 PT AI, 1PT A/0, 

4P D/I, 
4PT 0/0 CARD 

bl AI1+ FLOWMETER 

AI3+ X7-6 1.5 CRON 

A13+ 
I. 

PRP5mm LE 

3 
D AI3+ 

PIRÉ 

X7-11 
0 

ú 
p +24V 

X77--12 A01+ 

K P 
A01- p AO- 

J062 
24Vdc SUPPLY TO 10 -3 MODUL- No.1 

1 

REFER SHEET 06, LINES 185 -76. 
J185 

_ Pik 

X7-13 

.rOPTIONAL 

J185 

Pti 

X7-15 J185 
® 

PAM PÚRPLE 

J062 I 
X8-1 J062 

L x717 
lana_ . _ 

O 

PIIRPLE 

J185 

and 
J185 

PanPrE 

J185 

POE 
J062 

rar .E 

X7 -19 
O 

X7-21 

X7-23 

X7-25 

J062 

PURPLE 

J062 

PiIP"L 

J062 X77, -27 J062 

Plies Pú PiÉ 

J062 X7-29 J062 
O Pú Pa t 

J062 X7-31 J062 
1.Smm 

PIlRSP LE PURPLE 

X7-33 

Ri$249R 

q D1117 

1 K IOH M 
JIWSCHARGE F OW PULSE PU¡R 

ó 0117 X8-2 
,PLSOy, tOUTA pú 

X7-16 
O 
K 

-x7 -i8 

DI17 

PURPLE I 

. J 
0 DI18 

Pù 
DI19 

D120 

K Pirti 
J062 

apt2 

K 

X7 -20 
O 
K 

X77-22 

PUMP 
N 
No1 

RUN 

RELAY 

DOt 

FIOR 
PUMP No.2 RUN RELAY 

K256 

RESET RELAY 

K258 

X77-26 D01 

K PI) 

D02 X7-28 Dy02 

PlitE K PI1flPLE 

D03 

doV2 

STATION FA- ULT RELAY 

D04 

_ PURPLE 

X7-30 Dy03,, 

K PI1(iP I 

X7-32 
O 
K 

L 

HYDROSTATIC LEVEL 

PUMP No.1 

PUMP No.2 

OUT 

9 
-p SHIELD 

D04 

PURPLE 

J1S8,,5, 

PÌIRPLE 

J185 

PÚRPLE 

10 
O DI1 

b1D12 

12 
ID 013 

p3DI4 

04 DI COLA 

85D01 

16 
p 002 

17 
O D03 

18 
b 004 

O Do COLA 

pOFU LED 

SPARE 

FLOWMETER PULSE 

SPARE INPUT 

SPARE INPUT 

SPARE INPUT 

10 

PUMP No.1 RUN RELAY 

PUMP No.2 RUN RELAY 

RESET 

STATION FUALT RELAY 

L J 

PUMP No.1 RUN 

K254 
N N/C 
084 

PUMP No.2 RUN 

K256 
N/0 N/C 
118 

RESET 

K258 
N /oI L 

0pp73 

STAT1tlN1FÁULT 

K260 
N N/C 
162 

TERMINAL LEGEND 

O THROUGH TERMINAL 

X2- DOUBLE DECKER 
TERMINAL 

X2- DOUBLE DECKER 
O TERMINAL 
K TOP DISCONNECT 

REVISIONS REVISIONS 

NO BY 

A ILE 

0 ILE 

1 B.W. 

2 8.1E 

DATE DESCRIPTION NO BY DATE DESCRIPTION 

22.05.01 ISSUED FOR CLIENT RENTER 

2107.0a FOR CONS1RUCnON 

30.06.0S AS BULT 

2.104.10 AS INSTALLED 

FOR QUOTATION PURPOSES ONLY 
FOR INFORMATION ONLY 
PRELIMINARY - NOT FOR CONSTRUCTION 

FOR REVIEW 
q,FOR CONSTRUCTION 

AS BUILT 

TITLE 

SALESYARD RD, YAMANTO 

SEWERAGE PUMP STATION 

ELECTRICAL SCHEMATIC 

SCALE N.T.S 

DRAWN M.ELDER 

CHECKED A.GATEHOUSE 

DESIGNED A.GATEHOUSE 

APPROVED SAYRES 

BRISBANE OFFICE :- 185 QUEENSPORT RD NORTH MURARRIE, OLD 4172 
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10 

- 267 

- 268 

- 269 

- 270 

- 271 

- 272 

- 273 

- 274 

- 275 

- 276 

- 277 

- 278 

- 279 

- 280 

- 281 

- 282 

- 283 

- 284 

- 285 

- 286 

- 287 

- 288 

- 289 

- 290 

- 291 

- 292 

- 293 

- 294 

- 295 

- 296 

- 297 

- 298 

- 299 

FROM SHEET 06, LINE +{8- 

24Vdc SUPPLY TO 10 -3 MODUL 
REFER SHEET 06, LINES 188 -TE9. 

J062 

J062 

X9-1 J062 
O ,.`ECRON 

WHITE 

9 -3 

9 -5 

9 -7 

9 -9 

ram 

J188 

X9-11 

X9-13 
-O- 

X99-15 

Pur, 
J188 X9 -17 

e P;n 
J188 X99-19 

Aka' 
J188 X9-21 

O 
Pù 

J062 X9-23 J062 
1.5mm e 1.5mm 
PURPLE PURPLE 

J062 X9-25 
O Pù 

J062 X9-27 

w 
J062 X Ó 29 

J062 X9O -3r J062 

Pi1RPLE PúRP5eren LE 

X99-33 
ND.2 

LE 

J188 

F267 
ELTRASONIC LL 

A15 X9-2 TRANSIENT + 
D 

BARRIER a , 5mn CRON 

L J 

X9-4 
O 
K 

A15+ 
1. 

PIIRP5rnm I.E 

AI6+ 

PURPLE 

X9-6 A17+ 

K Pag 

X9-8 
O 
K 

AyI8,+ 

PúRPLE 

J0y62n 

Pl1RPLE 

X9-12 A02,,m+ 

K PoßPLE 

A02- 

r 
RTU 

b1 All 
KINGFISHER 10 -3 

14 PT A I, IPT A /0, 
4PT D /I, 

4PT D/0 CARD 

2 
p Al2+ 

3 
17 A13+ 

b4 A14+ 

5 
b OV OUT 

Pù 

r 
RTU COMMS FAIL 

J 

OPTIONAL - 

6 

7 

8 

SPARE INPUT 

SPARE INPUT 

SPARE INPUT 

4-24V OUT 

A0+ 

o AO- 

9 
-p SHIELD 

X9-16 D121 
pODI1 

K P0rM I 

X9-18 0122 
j11012 

K dang p 
X99-20 DI23 

b2D13 
K PAT I 

Xó 22 D124 
D3DI4 

K Ara 
:14 

COM 

X9-26 D05 O 1 b D01 SPARE OUTPUT 
K Pù I 

X ó 28 D06 p6D02 SPARE OUTPUT 
K PtiNPLE I 

. X9-30 pp7 p7 D03 SPARE OUTPUT 
f 

oos 
L_ z92 . ó ó . 

?D04 
. - . - . - . -I 

Pu R O COMMS FAULT - - - - dt8B - 1S- . - 
ym D DO COM 

PúflPIE I 

J188 pOFU LED 
Ptird I 

L 

115 

SPARE INPUT 

SPARE INPUT 

SPARE INPUT 

SPARE INPUT 

TO AUTODIpLLER 

L 

J 

RTU COMMS FAIL 

K288 
N/0 N/C 
307 

1 

J 

TERMINAL LEGEND 

X2- 
O THROUGH TERMINAL 

X2- DOUBLE DECKER 
TERMINAL 

X2- DOUBLE DECKER 
O TERMINAL 
K TOP 

DI it 

NO BY 

A ILE 

0 ILE 

1 e.YL 

2 B.w. 

REVISIONS REVISIONS 

DESCRIPTION NO BY DATE DESCRIPTION 

ISSUED FOR CLIENT REMEW 

FOR CONSTRUCTION 

AS BOLT 

AS INSTALLED 

FOR QUOTATION PURPOSES ONLY 
FOR INFORMATION ONLY 
PRELIMINARY-NOT FOR CONSTRUCTION 

FOR REVIEW 
OR CONSTRUCTION 

AS BUILT 

TITLE 
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SCALE N.T.S 22 MAY 07 

SALESYARD RD, YAMANTO 

SEWERAGE PUMP STATION 

ELECTRICAL SCHEMATIC 

DRAWN M.ELDER 

PROJECT 
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SEWERAGE PUMP STATIONS 

CHECKED 

DESIGNED 

APPROVED 

A.GATEHO US E 

A.GATEHO US E 

CUSTOMER 
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SAYRES 
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10 

- 301 

- 302 

- 303 

- 304 

r 

12Vdc SUPPLY TO AUTODIALLER 
REFER SHEET 02, LINES 055 -056. 

J059 
1.5mm 
BLACK 

J055o 

lam 

HK17öE - 305 J059 

CK - 306 
RTU ÇOMMS FAIL - 307 J059 K2288 -1 

RACK - 308 

- 309 J059 
,.Smm 
BLACK - 310 J055D 
1.Smm 

- 311 

- 312 

- 313 

- 314 

- 315 

- 316 

- 317 

- 318 

- 319 

- 320 

- 321 

- 322 

- 323 

- 324 

- 325 

- 326 

- 327 

- 328 

- 329 

- 330 

- 331 

- 332 

- 333 LOPTIONAL 

U310 
AUTODIALLER 

b DI1 HIGH LEVEL 

p 012 RTU COMMS FA)L 

D 12Vdc 

p+12Vdc LINE 

J 

U302 
MODEM 

ANTENNA 

J 

1 1 

1 1 

1 1 

1 1 

AERIAL 

_.J 
TERMINAL LEGEND 

X2- 
O THROUGH TERMINAL 

X2- DOUBLE DECKER 
TERMINAL 

X2- DOUBLE DECKER 
O TERMINAL 
K TOP DISCONNECT 

REVISIONS REVISIONS 
FOR QUOTATION PURPOSES ONLY 
FOR INFORMATION ONLY 
PRELIMINARY - NOT FOR CONSTRUCTION 

FOR REVIEW 
OR CONSTRUCTION 

AS BUILT 

NO BY DATE DESCRIPTION NO BY DATE DESCRIPTION 

A ILE 22.05.0: S91ED FOR CLIENT RENEN 

0 ILE 2107.0: FOR CONSTRUCTION 

1 B.NL 3806.05 AS BERT 

2 GM 2104.IC AS MULLED 

TITLE 22 MAY 07 

SALESYARD RD, YAMANTO 

SEWERAGE PUMP STATION 

ELECTRICAL SCHEMATIC 

M. ELDER 

CHECKED 

DESIGNED 

.GATEHOUSE 

GATEHOUSE 

PROJECT 

SALESYARD RD, YAMANTO 
SEWERAGE PUMP STATIONS 

CUSTOMER 

IPSWICH WATER 

APPROVED 

BRISBANE OFFICE: 185 QUEENSPORT RD NORTH MURARR1E, OLD 4172 
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7 

1 2 3 4 
I s I 

6 
I 7 I 8 9 10 11 12 

u7 

o 

15-L 

o 

N O) r 
M U7 

0o 
00 

° K254 K256 K258 K260 F236 F267 F111 F077° 

o o 
M 

15-- 

o 

15 

o 

0 

1 

o MAINS o 

O o N 

-5mm TEXT 

o 

15 

o o M o 
l0 

o OFF 0 5mm TEXT 

15-1 

o 

o 

o 71- 
M 
LO 

N 

o 

15-l 

-J11f') 

I 

° K156 K158 K160 K174a K176 K178 ° 

° GENERATOR ° 5mm TEXT 

sr N 

-5mm TEXT 

1 

o 

o Q034 
20A, 30mA 

Q070 
10A 

Q104 
10A 

Q074 Q106 Q044 Q026 
6A 6A 6A 2A 

Q040 Q049° 
16A, 30mA 10A 

--5mm TE 

-3mm TE 

o o M o 

o PUMP 
No.1 

o 

o- 
--5mm TEXT 

-3mm TEXT 

151 

o o 

1 

o PUMP 
N o. 2 

o 

-5mm TEXT 

--3mm TEXT 

15 

o o 
LO 

1 

WELL LEVEL 
DISPLAY 

o 

-5mm TEXT 

-3mm TEXT 

15 

o 
-1 

BACKUP CONTRa_5mm TEXT 

ACTIVE -3mm TEXT 

REVISIONS REVISIONS 

NO 

A 

o 

1 

BY 

LLE 

1lE 

&K 

DATE 

12.0601 

23.07.0) 

1603.10 

DESCRIPTION NO BY DATE DESCRIPTION 

ISSUED FOR CLIENT RENEW 

FOR CONSTRUCOON 

AS BUILT 

1 2 

D FOR QUOTATION PURPOSES ONLY 
D FOR INFORMATION ONLY 
D PRELIMINARY - NOT FOR CONSTRUCTION 

D FOR REVIEW 
OR CONSTRUCTION 

AS BUILT 

3 4 5 6 

Power Solutions 
ACN 096 286 207 

LV & MV SWITCHGEAR - MINING SUBSTATIONS 
SWITCHROOMS - AUTOMATION & CONTROL - SCADA 
INFORMATION SYSTEMS - TURNKEY SOLUTIONS 

FACTORY :- 105 QUEENSPORT RD, MURARRIE, OLD 4172 
PHONE :- 61- 7- 3908 3900 FAX: -61 -7. 39083909 

htip'lAwiw.l powc rsolullons.com.au 

7 

TITLE 

8 

SCALE 

UP TO 1.7kW 

SOFT STARTER 

LABEL DETAILS 

DRAWN 

CHECKED 

DESIGNED 

APPROVED 

9 

N,T.S 12JUNE07 

MELDER 

PROJECT 

UP TO 1.7kW 
SOFT STARTER 

A.GATEHOUSE 

A.GATEHOUSE 

CUSTOMER 
IPSWICH WATER 

SAYRES 
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--5mm TEXT 

--3mm TEXT 

--5mm TEXT 

--3mm TEXT 

'7 

10 

N 
M 

151- 

START S 
PUMP 

TOP 
No.1 

EMERGENCY STOP 

O N 

--5mm TEXT 

-3mm TEXT 

N N 

15 

15 

o START STOP 
PUMP No.2 

EMERGENCY STOP 

o M N CO 
l0 

o 
Q1 

CO 
tn 

oo 
OD 

0 

--5mm TEXT 

--3mm TEXT 

15 
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=I En NM =I NM 

F 

I.Power Solutions 
member Engineer. 

kr4 _e;.e..,e. 
.,e...e.°-......e.. :.,,.. 

INSPECTION AND TEST PLAN summary 
(.POWER SOLUTIONS PTY LTD QUALITY ASSURANCE DOCUMENT 

MO =I 

FAT 
REVISION: 0.1 

JOB No. 0005435 
CONTRACTOR (.POWER SOLUTIONS PTY LTD 

RP DESCRIPTION Pump Cordial Panel 

COMPONENT 

ITEM/TAG Na 

Suggeetad ITP Typo 
Farm Number Range: 

F0000 

Salesyard Rd Pump Station 

Manufacturing 

F0999 

FORM NO. OR 
FORM NAME 

PRIMARY INSPECTION AND TESTS FOR EACH 
OPERATION IN SEQUENCE OF MANUFACTUREZ 
INSTALLATION OR COMMISSIONING 

'r?i!=,:5k.:.=;.°'.ü:z:â SwitbhbóärdEíigiñeërtñÑiïá:.::w,.-S, á.f*Cri 
.:`ib::e.r.`:.v:G:.: (Item description) 

F0001 Des4n 6 submission of drawings 

F0002 '1,." OrdedN of equlpnrert 

APPUCABLE STANDARDS 

?.:;r :-,..'s..r?m;.iï::ës..xh.-', 

'ACCEPTANCE CRITERIA' QUOTE REF 
DOCUMENTS & INSPECTION RECORDS 

A;§.g`.i?..ci.z:F=r:^s>t'ze;1L :ï_. _.r - ...î; i. 

l<h.cloham 
R.rw.neh 

*a+.15. u 

CONTRACT: WATR-021388 

PURCHASE 
ORDER 

CLIENT 

Inspection Activity Classification: 
E = Examine S = Surveillance W = Witness Point V = Verification H = Hold I = Inspection D = Document Approval 

Specr®tbn, A53000. 
A53430.1 

LPower CIA. System 

LPower design standards 000002 A 000003. scopo of 
work and stefderd specification under contract 
)00000000( 
An purchasing shall to carried out In accordance wìth 
LPower DASystem - Document PP0001. 
- Check conforrrlarma with mandatory equipment list. 

- 
;, 

'F0101. >":i: 
. F0102, - 

- F0203 ?.jam 

F0204 

ShëétMetal'ènd'Aëaèenblÿi :,- .,.ä:F. sF;1' 
(Item description) 
Sheet metal febrIcebn 
Sheet metal Irmpectbn 
Polder coating 
Pact Inspection 

Meshing inspection 

Irmroprav bspectlonn 

Etaëtrldal'AssembJ r.; ti 
(item description) 
Panel Asaembty 
Pend Wiring 

-- , 4LI44 : âi iort.LSf. /f 
LPower OA System 
LPower OA System 
LPower DA System 
LPower OA System 

+'rar*av.F>7 ëi". 

Approved project drawings 

LPower OA System . 

LPower GA. System 

-wS?ka k'Fk.ti:ï 

SheatnatevPalnt Inspection Farm 
LPower Paint procedure PS0006 
Sheetmete0Pefd Inspection Form 
Al purchased products shell undergo receiving and 
Inspection as per (.Power procedure Dcc.VP0001, VP0002 

Inspections Awl) be carried out by persons nominated, and 
directly supervised by rectory staff in accordance with 
approved project coreauotbn Awnings. Compete Fault 
problem reps( form 0101) end's Egenabn haw form 

LPower GA System 
AMOCO, AS3430.1 

* m}:^-`. rit7, 
Custom LV Board GA Inspection Plan 
Approved prajact drawings. 

_::tá"`. `:ti;w. 

?.:F0304 
F0314. 

(Item description) - 

Warkshop Inspection/Testing Workshop OpeoeMN 
Performance Ted 

ASINZS 345.1 -2002 
I.Power G.A. System 

LPower Standard procedure MP0001 ard (Job Specñc) 
verify accordance with LPower approved project Prowl -go 
RCO teat report form 
Audilwy probt tuts form 

Fiñiil :Iñspëétfòñand'Oëäpáth ñ.1`:.... rt.n7 (Item description) 
:.:'F0400. Final Inspection 

F0401:" 

LPowar OA System 

;.F0402 -.;PeNdngM and LPower GA System 
STS-PR-001 

Verify accordance with LPower approved project drawings 
and all NOON tens are signed-off using Extension Htibt 
Form 1102 
Complete Prs- Despatch check and sign tif form 078 
Inspect and verify packaging in eatslutory aM meet 
specifications as in document PS0002 peckegieg and 
delivery. Verify Delivery docket loam 1118 attached to 

.ackages and is Nearly lapide. 

i182::: `I 

":i378 

Ipswich Water 

I.POWEi VENDOR/ 
SUECONT PRINCIPAL INSTRUCTIONS AND REMARKS 

3;r 3't; . _ ?.:.'', e`a' i1E;:T,a+':1*ìä2:r: VW-Win 2::a1`M,:.r;t 

S 
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d 3ti.`,.P.:.táit 
- . X*tt ,í#,Vjaa. ULP .1 :...s _3. R:' .dî.Ù= .. ..... 
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S 
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S 

S 

/ION 
Internal Use Only - Not for Osant Records 

e5l.àtB xc.o->Y ix! s,wv"-ß- =': ,.' 

S Ry 
H 

ati+: ?L-.kat t?ix7cr..:r.II%: -:M.,...f; _:._- +> 
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S 

S iv/ 
S /PY 

7aY: , t:>ñ 

H 

H ifk6.04 
S 

Internal the Only - Not for Client Records 

REVISION 
V v ` 0.0 

Description 
Inft Date Rev By Checked Approved 

0.1 IiP Revbbn 0.1 checkeheeta mended tied by PSITPErgine. 13'082007 AO 
Comment 

131082007 AG 

T Rev0.1.de FAT 
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 11111 MN OM MI INN MI UM NM =I 

ii , 

Il 

I.Power Solutions 

. .... .:..... 

INSPECTION AND TEST PLAN summary 
LPOWER SOLUTIONS PTV LTD QUALITY ASSURANCE DOCUMENT 

FAT 
REVISION: 0.1 

- 

JOB No. 00.5a35 
CONTRACTOR I.POWER SOLUTIONS Salesyard Rd Pump Station CONTRACT: WATR -021388 

Pump Control Panel PURCHASE 
ORDER: 

COMPONENT - -- Suggested RP Type 
Forth Number Renee: Manufacturing CLIENT Ipswich water 

ITEJNTAG No. F0000 F0999 Inspection Activity Classification: 
E = Examine S = Surveillance W = Witness Point V = Verficetion H = Hold I = Inspection O = Document Approval 

FORbA 
_ 

PRIMARY INSPECTION AND TESTS FOR EACH 
OPERATION IN SEQUENCE OF MANUFACTURE/ 
INSTALLATION OR COMMISSIONING 

APPLICABLE STANDARDS 
'ACCEPTANCE CRITERIA' QUOTE REF 
DOCUMENTS 81NSPECTION RECORDS a. LPOWER 

SUB ONT PRINCIPAL INSTRUCTIONS AND REMARKS 

FAT Rev0.1,4k FAT 

20110 
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1 

1 ) 

1 

1 

1 

1 

1347 

LPoruerSo/udons 

)347 

SHEETMETAL INSPECTION 
1347 

Job No 54-35 Contract / PO Number 
Job Name P #1 W 1C wperen. . 
ITP Description .S/ t.-rrN ._ . 

Component 561/E2AGt' e0,9 /ANEL Item I Tag Number / Panel No 

Drawing Reference 000 5-443 S- ( -O f Drawing Reference 
. 

Technical Ref 
Technical Ref 

This Inspection sheet is to be completed for all Custom switchboards and boiler work manufactured by i Power Solutions. The inspecting officer will be one of the following and may be a combination of all: - 
Department Leading Hand 
Design Engineer 
Appropriate Department Manager 

It is their responsibility to sign the form on completion of satisfactory Inspection & attach to the switchgear in a protective sleeve. The switchboard is to be fully assembled before any Inspection will proceed. 

SWITCHBOARD CONSTRUCTION 

No 
1 

TO BE CHECKED PRIOR TO PAINTING 

Inspection rcesurt 
Pass (P), Fail (F), 

Not Applicable /A) 
2 

Overall finish, dimensions and gauge (N 

3 
Equipment mounting correct 8 supports sufficient lYV 

4 
Corners fully welded 

0 
5 

Cable entries correct 

e 

Gland plates correct, fitted and number stamped 

7 
All equipment cutouts correct Ni ¡af 

P 
8 

All studs for gear trays fitted 
Panel wiring supports fitted and inter -tier wiring passages cut 

9 

10 
Door hinge holes correct n 4' 
Door latch cutouts correct 1' 

11 Busbar supports fitted and correct /A 
12 All petitions fitted and straight /{ 
13 Earth bar mounts welded In place 
14 Metal ducting and covers fitted iliA 15 

16 

17 

Lifting points fitted 
External weld ground off 
Fixing 

V 
holes and/or brackets fitted 

Q 18 Mounting holes for equipment drilled and tapped correct size 
19 IP rating in accordance with drawing Ar 
20 Quantity correct P A 

21 
OTHER CHECKS CARRIED OUT: 

' 

1r 

22 

23 
24 
25 

ESCUTCHEONS 

No TO BE CHECKED PRIOR TO PAINTING 
Inspection Result 
Pass (P), Fail (F), 1 Overall finish, dimensions, gauge and number stamped 

2 Cutouts correct and ground off 
3 Hinging hardware correct 

P 4 Latching hardware correct 
5 Equipment wiring supports fitted 
6 Earth stud fitted At 7 Ccrreïot fit in cubicle 
8 Quantity correct 

OTHER CHECKS CARRIED OUT: . P 

10 . )(-%v( PANtL 65GiTr.LzoN P 
12 

13 

1347 Rev E 
1012 

SP378 Saleyards Rd Yamanto SPS - Ipswich Water S139 Salesyard Road - i.Power Solutions - OM Manual

Q-Pulse Id TMS1331 Active 29/07/2015 Page 27 of 79



r 
1 

1 

1 

1 

1 

1347 

D 

/Pourer Solutions 

1347 

No 

1 

TO BE CHECKED PRIOR TO PAINTING 
Inspection Result 
Pass (P), 

2 
Overall finish, dimensións, gauge and number stamped 

all (F), 

3 
Equipment cutouts correct 
Viewing 

4 
windows made and fitted P 

5 
Door restraints fitted 
Wiring 

14k1/4 

6 
supports fitted 

Earth 
7 

stud fitted 

8 
Hinging hardware correct , xl q 

9 
Latching hardware correct 
IP 

10 
rating in accordance with drawing 

Quantity 
P 

correct 
OTHER 

11 
CHECKS CARRIED OUT: 

12 
13 

14 
15 

GEAR TRAYS, etc 

No 
1 

TO BE CHECKED PRIOR TO PAINTING 
Overall 

Result InspecPass 

Pass Fatt 
2 

finish, dimensions, gauge and number stamped (P), 
(P), 

(F), { 
3 

4 

Mounting holes correct 
Correct p fit in cubicle 
Quantity correct 

5 
OTHER CHECKS CARRIED OUT: P 

6 

7 
8 
9 í 

Checked by I ./..- ---.._ I Date: 6.- g_ o 7 

BOILER WORK 
No TO BE CHECKED PRIOR TO PAINTING / GALVANISING Inspection Results 

Pass 1 Overall Finish, Dimensions and Gauge / Section (Pi, Fall (F) 
2 Low Hydrogen Consumables used In all welding of 250 - 350 grade Steel 
3 Lifting Lugs Beveled and welded correct 
4 

5 

Rust & Mill Scale removed prior to Welding 
Fillet, vertical up, Butt & root welds all displayt deep penetration, correct size and finish 

6 All welding free of porosity, contamination, splatter and defects 
7 011 containment bund fully welded and drain valve socket installed 
8 Structure contains drains and vents adequate for galvanising 
9 Structure fully welded to prevent ingress of picking fluid 

10 All mounting holes correct 
11 Earth bar mounting blocks correct 
12 
13 

Earth Bar blocks have greased bolts and washers instated prior to galvanising 
All Webforge correct 

14 Quantity Correct 
OTHER CHECKS CARRIED OUT: 

15 
16 
17 

18 

Checked By I Date 

Inspecting Officer Comments & Notes: 

Inspected By: Witnessed By: (Client ir applicable) 

(Name) (Name) 

(Sign) (Sign) 

NOTE Ensure 
Date / / Date / / relevant Items °comments are recorded on the Hit List 01021 

1347 Rev E 
2 ar2 
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1 

1 

1 

1 

1 

/.Powersolutlons 

FAT Rev0.1.xls F0203 

CUSTOM LV BOARD GA INSPECTION PLAN 1361 

Job No 0005435 Contract / PO Number WATR- 021368 // 
Job Name Salesyard Rd Pump Station 
lip Description Pump Control Panel 

Component 

Drawing Reference 
Drawing Reference 
Technical Ref 
Technical Ref 

Item I Tag Number / Panel No 

This plan Is to assist assembly personnel to complete one area before progressing to another area of the switchboard. It also Indicates to 
supervisors exactly what has been completed in an area of a board or what has yet to be completed. 

Assembly personnel are responsible for the completion of the document as assembly progresses. They are to sign each area as completed and 
the Testing Officer verifies the work is satisfactory by signing the columns where indicated. 

Irregularities are to be added to the 1102 Hit List attached to each job. No switchboard having incomplete i102 Hit List Items is to be released from 
the factory unless concessional acceptance is obtained from the customer. 

HARDWARE 

No Inspection Description Comments 
Completed 

by 
Verified 

by 
1 CFS units and circuit breaker are correct current rating C:416- it y 
2 Power fuses are correct current rating end are 'motor starting" 

capacity If applicable 
, 

/1-Y 
3 Contactors are correct ¿,/A'. /.l 
4 Thermal overloads are correct A- ' 
5 CT and torolds are correct cos... /2-1 
6 Control fuses are fitted and are correct current ratings (.A-. /¿ y 
7 

8 

All relays are fitted with the right coil voltage rating ` ¡y Group tag markers fitted with labels 
9 All equipment Is correctly mounted CJ+-- . Ad 
10 Door interlocking works for circuit breakers and CFS CAA.._ At 
11 Thermal overload push button lines up with overload reset 

All push buttons have the correct contact blocks i.e. N.O. or N.C. 

,k.444 

Ati` Ar' 

12 

13 All bulbs of correct voltage and wattage are fitted 4M y y 
14 Unused holes are filled G;sA.. 

OTHER CHECKS CARRIED OUT: 

Checked by l' r...- Date: 

BUSBARS 

No inspection Description Comments 
Completed 

by 
Verified 

by 
1 All bus bar bolts are H.T. and torqued to appropriate level, then 

ma with a black line. ,1 
2 All bolts in copper work are an appropriate length / 
3 There are the correct number of 80 x 10 bars in parallel per 

phase In parallel In the main bus system 
/ / / 

fJ 

4 All spare holes in copper work are filled with H.T. bolts for future 
termination. 

p' ,O 

5 The neutral bar is marked with a neat black band wherever it will 
be visible 

6 The earth bar Is colour coded with a green/yellow band wherever 
it will be visible. 

7 The main bus bars are phase coloured. 
6 Clearance of all phases to earth and phase to phase are as per 

clearance chart. 
` 

g All bar work Is straight and level. Board Is vertically square 
(diagonals equal measurements) 

N 
10 All speed nuts are fitted 
11 All bolts In side sheets are fitted. All are tight and are an 

appropriate length. 
All Insulators are clean and free of damage / 12 

13 All earth bars are bonded 
14 

Busbars are correct current carrying capacity for their application 
OTHER CHECKS CARRIED OUT: 

Checked by Date: 

WIRING AND CABLING 

FAT Rev0.1xis F0203 1361 Rev A 81110 
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1 

1 l 

i 

1 

1 

/.PotuerSolutlons 
FAT Rev0.1.xls F0203 

No inspection Description Comments 
Completed 

by 
Verified 

by 

1 

All power cable is correct current rating C /2"/ 
AI 2 All power cable is free of sharp bends (minimum bend radius Is 6 

x diameter of cable) 
ei,A.1/4. 

3 All power cable is phase coloured or marked with band of 
coloured heatshrink Cis i6L/ 

Q f 
AY 

4 All power and control cable looms are neat 
All terminations are tight 

- 
G1' 5 

6 All control wiring Is the correct colour and size W!" R V 

7 All terminal bridge links are fitted to terminal strips 
Control fuse is feed by S.D.I. cable 
All wire numbers are fitted & Correct 

Lìµ- 
CAA..- 
dA,-. 

R y 
Ay 
4 $r 

8 

9 

10 All terminals are numbered (r - 2/ 
11 Door looms are secured at Door & Cell ex". 
12 Gland plates are earthed to suit cable size. (Refer to minimum 

earthing conductor chart) L /14- ay 
13 All equipment is correctly earthed et,. /é,/ 
14 All wiring access holes are bushed. 

Equipment power supplies are correctly wired 
¡¡vim- A i 

&.y 
' - 

15 

16 Test resistors are set to correct OHMs 

Checked by Date: CJ 

GENERAL ITEMS 

No Inspection Description Comments 
Completed 

by 
Verified 

by 

1 Switchboard is clean and free of loose objects ems. by 
2 Paint colour as per general assembly 4%411 IN 

Paint thickness Is as per Order Acknowledgement 80- Al 
3 Paint finish Is an acceptable quality i1 
4 Rubber blanking grommets are fitted to all unused holes "7 
5 Door rubber Is correctly secured 04... it 
6 Correct material is used for gland plates - brass, aluminium, 

galvanised steel 
CM- Ry 

7 All hinges are tight CV-- /vi 
8 All cell doors close easily & dust proof 

All cable zone doors close easily & dust proof 
LIfA- 

1-10.+ 

der 

9 

10 Covers are fitted to the ends of the switchboard CAA- 
+u.. 11 All cell latches are correct type and move freely 

Items To Be Sent List Is complete, check with Project Officer. 12 

13 Wiring supports are suitable i.e. door and panel 

All doors that requiring earthing are fitted with earth studs and 

terminated correctly. 

fiw-.. 

kY 
14 

15 Earth studs are fitted to door that require this and are earthed LP - .y 
16 Door escutcheons and cutouts are correct AA/ 
17 Door stiffeners are fitted where required i. Ai 
18 Overall dimensions are correct 04ti ¿ y 
19 All bar work exposed in cells, soft starters etc that is not isolated 

with a door Interlock Is shrouded with a PVC cover with a 

°Danger label 
l.a 14- 

20 All custom bus bars are sufficiently supported &.1l' AA) 
21 MEN link fitted and marked as per drawing (Main Board only) ¡.J iik, ov 
22 Labels fitted on covers with fuses located behind them x...)) A 
23 Correct Installation of CT's, special note for EIL Torolds. ' t - 
2 4 Circuit Schedules are fitted to D.B chassis lC) ! 

Brass Nameplates fitted & Correct. - /et 

,. 
Checked by Date: 

áÿ_y 

Testing Officer Comments & Notes: 

Tested By: (IPS Testing Officer) Witnessed By: (Client If applicable) 

(Name) 

/ 
fL j..q jr, "f (Name) 

(Sign) _ - (Sign) 

Date 030:107 Date / I 
NOTE: Ensure relevant Items or comments are recorded on the Hit List (1102) 
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1 

1 

1 

1 

1 

1 

LPowerSolutions 

FAT Rev0.1.xls F0304 

RCD TEST RECORD 

Job No 0005435 Contract / PO Number WATR- 021368 // 
Job Name Salesyard Rd Pump Station 
ITP Description Pump Control Panel 

Component 

Drawing Reference 
Drawing Reference 
Technical Ref 
Technical Ref 

1192 

Item / Tag Number / Panel No /00(ár i9A/V2n Z, ß4NFL 

Device 
Designation 

Circuit Description Type Size 
(A) 

Device 
Rating 
(mA) 

Half Rating 
(mS) 

Rated Trip 
(mS) 

Fast Trip 
(mS) 

180* 
(mS) 

Test 
Button 

Operation 

/. 6040 Ñcü /, 30 o< 
2 , Qo3 kcp Zo 36 aK 

Test acceptance criteria: 
1. Type 2 RCD (<30mA) - trip time shall be less than 300 milli- seconds. (as per AS /NZS 3760). 
2. Unless otherwise directed, devices with settings rated greater than 30mA shall be function test only. 
3. Any device that has the capability of being set to 30mA but is not required to be set at this level must have this test sheet clearly noted as 

"FUNCTION TEST ONLY' and "NOT TO BE SET TO 30mA WITHOUT INJECTION TESTING ". 

TEST EQUIPMENT 

- RCD Test Set 

Testing Officer Comments & Notes: 

1.PS Equip. No 

Tested By: (IPS Testing Officer) Witnessed By: (Client if applicable) 

(Name) feiiA.1,0 y4Aef (Name) 

(Sign) (Sign) 

Data d a l O 7 Date l 1 

NOTE: Ensure relevant items or comments are recorded on the Hit List (1102) 

FAT Rev0.1.xts F0304 1192 Rev A 8 of 10 
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I.Power Solutions 

FAT Rev0.1.xls F0314 

AUXILIARY CIRCUIT TEST RECORD 1376 

Job No 0005435 Contract / PO Number WATR- 021368 /I 

Job Name Salesyard Rd Pump Station 

ITP Description Pump Control Panel 

Component Item 1 Tag Number ! Panel No 

Drawing Reference 
Drawing Reference 
Technical Ref 
Technical Ref 

CIRCUIT TESTS: 

Tests to be carried out in respect to clause 8.3.1 AS!NZS 3439.1 - 2002 

The total operation, control and indication of the auxiliary circuits is satisfactory as per the following Drawings: - 

a:06'5455 -q. O/hc Rev 0 
r *5L33 -.2 -O 1. 00/40 Rev O 

5,./33 - -:7/ 04p Rev O 
CVO 5 163 - 'C/ O SL / /tp Rev d 
c x'W3 S OS Flo Rev O 

at; X 35 F^D/ CZ 40 Rev O 

090 5S1.35-- E-cY oiJ. o Rev C3 

Q?'SSS<3f-F4 08/1, Rev O 
&WC«3 5' r--0 / 09/ ' Rev 

Rev 

Rev 

Rev 

Rev 

Rev 

Rev 

Rev 

Rev 

Rev 

Rev 

Rev 

Rev 

Rev 

Rev 

Rev 

TEST EQUIPMENT 

- Current Injection Test Set 

- Multimeter 

- Current Clamp 

Testing Officer Comments & Notes: 

i.PS Equip. No. 

i.PS Equip. No. 

i.PS Equip. No. 

Rev 

Rev 

Rev 

Rev 

Rev 

Rev 

Rev 

Rev 

Rev 

Rev 

Rev 

Rev 

Rev 

Rev 

Rev 

Rev 

Rev 

Rev 

Rev 

Rev 

Rev 

Rev 

Rev 

Rev 

ao/(57 

Tested By: (IPS Testing Officer) 

(Name) 

(Sign) 

Date û 3 

Witnessed By: (Client If appllcabl4 

SyC.1A'/22o YAM (Name) 

(Sign) 7 Date / / 

NOTE: Ensure relevant Items or comments are recorded on the Hit List (1102) 
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1 

1 

I ) 

1 

1 

1 

1 

i 

1 

1 

Last updated 24/05/06 by RGW 
RFC # 1028 INTERNAL USE ONLY I.PoWerSo/ut /ons 

FAT Rev0.1.xls F0401 

PRE DESPATCH INSPECTION 1378 

Job No 0005435 Contract I PO Number WATR- 021368 // 
Job Name Salesyard Rd Pump Station 
ITP Description Pump Control Panel 

Component 

Drawing Reference 
Drawing Reference 
Technical Ref 
Technical Ref 

Item I Tag Number / Panel No 

The JOB OWNER is to drive this document to avoid despatch hold ups. All sections on this sheet must be completed and checked off prior to product 
being despatched. In the event some hit list 1102 Items are still outstanding but have been catergosied for c 

Role I Name 

Testing Officer 

Pre -Despatch Inspection Date 

Name ftfC /AR pi pt 
All Items on the hits list 1102 are corn feted unless cats , odsed for shl ment as Is! 

All testing Is cam fete and roduct Is full operational 8 ta, ged Inspected 

All Drawln, s a. rapdatel Marked u 

Test Reports 8 ITP's are corn lele and entire roductlan parka, e returned ta L/Hand 

Projects 

Name 

Sign 

Leading Hands 

S stem, I/O and functional tests corn rated as er the ro ect test sheets 

Cf 
ït! 

IF NOT APPLICABLE, JOB OWNER TO MARK N/A IN CHECK COLUMN. 

ONLY TO BE APPROVED BY PROJECTS IF A DEDICATED PROJECTS JOB. 
Finished product was Inspected by me ans Is as per clients requirements and meets specification 
standards and en,ineedn reulrements. 

T R ,Hit L, ,M D fnr6ßwrr-x r i:yoe r:vaFrrr.rm tiro- a. 

Derive arran, ements confirmed with client e. Crane, e etc. 

=f: 

Ve the duction Packar e Is returned on corn lotion of an or all of the above. 

E u - :II .. -ti I . ,ß: Tr: . 

All hit lists 1102 Items resolved and en Fault/Problem m orts 1101 have been actioned re fix 

Pass all documentation indudin the full set of test resorts to the Job Owner. 

Job Owner 

Name korosiAfrih(r 
NOT APPLICABLE IF A DEDICATED PROJECTS JOB, PROJECTS TO COMPLETE ABOVE. 
MARK BOX WITH N/A 

J H. 

Reviewed the Production Package for corn .leteness and accura . 

Documentation to out with roduct co and Issued to des etch e.g. Test re its etc. 

1116 Dellve Docket with full des .etch detafs has been issued to des. etch. 

MIN 
WilM , 7 

Works op Mana er 

Name { 
Sign 

Si , ht Swhchgear . roduct before ac - In / des etch occurs 

Ve with Job Owner the corn lele production acka, e lncludin, test re orts was returned 

0 lion to review Production Pac . e for corn leteness 

Manufact g tams Manage 

Sign 

O lion do sl, ht Switch, ear before des etch 

lion to view all Production Packa, e documentation 
Option to view Test Reports for completeness. 

IMIL1M1= 

Product is authorised for despatch without all of the above checks being complete. 

Name Signature Date 
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DEFINITIONS 
Term Description 
IW Ipswich Water - owner /operator of system 
iPS i.Power Solutions - Principal Contractor 
BW Brisbane Water - Provider of the Standard Citect Include 
BPS Booster Pump Station 
CMF Central Monitoring Facility 
GUI Graphical User Interface 
HMI Human Machine Interface 
I/O Input/Output 
IDC Internet Display aient 
RMF Remote Monitoring Facility 
RTU Remote Terminal Unit 
SCADA Supervisory Control And Data Acquisition 
WTP Water Treatment Plant 
WWTP Waste Water Treatment Plant 

VSD Variable speed drive 
SS Soft Starter 
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1 PROJECT SCOPE 

1.1 Introduction 

The Citect Operators Manual outlines the procedures for operating and interfacing the upgraded Cited 
system and Switchboard at Salesyard Road SPS. 

All required details for managing the day to day operations of the system are included herein such that an 
operator is able to use the system with minimal input from external sources. 

1.2 Project Objectives 

This Project consists of S139 being controlled and monitored by a Kingfisher RTU / Citect SCADA system. 

2 SYSTEM 

2.1 System Topology 

Ipswich Water has an existing SCADA system in place. The controls and monitoring equipment for S139 shall 

be incorporated into the existing SCADA system. The Pump control and level monitoring of 5139 is carried 

out by the Telemetry SCADA system and a Kingfisher RTU is utilised controlling the pump runs and level 

within the well. 

3 CITECT OPERATOR MANUAL 

3.1 Introduction 

This Operator Manual should be used to change the pump run set points, high level, low level, and overflow 
set points, to get the site information, to access the site I/O Configuration as well as to monitor the trends. 

The purpose of this manual is to outline the procedures required to perform the tasks mentioned above. 

3.2 Startup 

On Start-up, Open the Navigation Menu in Cited, Sewerage Pump Stations, Bundamba and select SP77 
Salesyard Rd as shown in the Figure 1 below. 
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Figure 1 - Cited Navigation to Salesyard Rd SPS 

This will open up an additional window as shown in Figure 2 below. 

L 

JLast Update: 11:64 20/04/2010 

Status 

25 

0% 

10 % 
0.43 m 

11 % 

Pump 1 

Pumpt 

Wet Well Level 

Wettyen Level 2 

O wet Well Within Limits 

O Dty Well Clear 

O Pumps Submerged_ 
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O In Progress 
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Schematic 

Map I 

Probe Ted 
13,......tairt Ai 

Can «I 

Site Information 

IO Configuration 
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High Level Alarm 

Pó % - Standby Pump Start 
Duty Pump Start - Standby Pump Stop - Duty Pump Stop 
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(15 %I 
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1 

Figure 2 - Salesyard Rd SPS Page 

3.3 MANAGEMENT 

3.3.1Pump Management 
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To see or edit the pump statistics and controls click on 'Manage' button (Hand symbol) as shown in the 
Figure 3 below. 

' I I aA I IpA.a1n 11 -!Sa 7rnlfril^.n1n ,S2I 

Stata 
25 % 

0% 

'0 
0 43 m 

Device 

P.-fop I 
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1 Wet Well _evel 2 J J 
O uret 1ue11 Anglin LIRlts 
O Dry well Clou 
O Pumps Submerged 

O 
le Progress 

og 

O l gr Line Flush 

O Completed 

O leitiated S.art J 
O U Progress PnDe Test _ !! 
O completed ra' 
Sclematic I Si. - lefonnatbn 51191 

10 ColfigJrration ta 

To Open the Pump 

Statistics Page click here. 

WWII; 

High High Level Alarm 
Hich Level /Harn - Standby -'ump Start 

Du-y Pun') Etert - Slaridby Dump Slop 

-Duly Pump Stop 

Low Level Alarm 

Figure 3 Salesyard Rd SPS Open Pump Configuration 

This will open up the pump statistics page as shown in Figure 4 below to the right of the site window 
showing the pump statistics. 

1 2 

WZ!'J? 

'85% 
70 % 

I20%I 

I.ro%J m 

- High High Level Alarm, 

High Level Alarm - Standby Pump Start 

-- Duty Pump Start - Standby Pump Stop - Duty Pump Stop 
Low Level Alarm 

Figure 4 Salesyard Rd SPS Pump Statistics Page 
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1 

J 

If an operator is logged in additional control of the pumps will be available as shown below in Figure 5 where 
the Pump can be taken into "Remote Manual" control and the operator is able to remotely from SCADA start 
or stop the pump, reset the pump fault or set a desired pump to be the duty pump and can also be inhibited 
from operation as shown in Figure 5 below. 
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To manually run and 
configure the pumps from 
SCADA press the "Remote 
Manual" button 

Figure 5 - Salesyard Rd SPS Pump Remote Manual Control 

3.3.2Level Management 

To see or edit the level statistics and controls click on 'Mal lave' button (Hand symbol) as shown in Figure 6. 
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Figure 6 - Salesyard Rd SPS Open Level Configuration 
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This will open up the level statistics page as shown in Figure 7 below to the right of the site window showing 
the level statistics. 
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Figure 7 - Salesyard Rd SPS Open Level Configuration 

If an operator is logged in additional configuration of the level will be available as shown below in Figure 8 

where the Level used for pump control can be changed from Level 1 to Level 2. 
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To change from Level 1 

control to Level 2 control 
press the "Toggle" button 
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3.4 SETPOINTS 

Figure 8 - Salesyard Rd SPS Level Control and Configuration 

3.4.1Pump Alarming Setpoints 

To change the set point for pump start and running alarms click on 'New' button in the pump statistics 
window as shown in the Figure 9 below. 
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Figure 9 - Salesyard Rd SPS Pump Configuration Setpoint change 

This will open up an additional window as shown in Figure 10 below. In this window, the operator can enter 
the new set point values just by clicking the numbers or typing the numbers in the box using keyboard by 
placing the cursor in the box. 
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Figure 10 - Salesyard Rd SPS Pump Setpoint Window 
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3.4.2 Wet Well Setpoints 

The Wet Well contains a range of setpoints that are configurable by the operator once logged in. These 
include the alarming levels of quantity of liquid in the well as well as the level of the well at which the pumps 
are required to start and stop. To change these set points click on 'New' button in the pump statistics 
window as shown in the Figure 9 below. 
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Figure 11 - Salesyard Rd SPS Wet Well Configuration Setpoint change 

This will open up an additional window as shown in Figure 12 below. In this window, the operator can enter 
the new set point values just by clicking the numbers or typing the numbers in the box using keyboard by 
placing the cursor in the box. 
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Figure 12 - Salesyard Rd SPS Wet Well Setpoint window 

3.5 Site Information / Notes 

To open the Site information Notes or to edit the information click on' Manage' Button (Hand Symbol) on 

the site window as shown in the Figure 13 below. 
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Figure 13 - Salesyard Rd SPS Open Site Information /Notes window 
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This will open up a window as shown in Figure 14 below. 
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Figure 14 - Salesyard Rd SPS Site Information / Notes Window 

3.6 IO Configuration 

To view the IO Configuration window click on the 'Manage' Button (Hand Symbol) on the main Salesyard 

Road window as shown in the Figure 15 below. 
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Figure 15 - Salesyard Rd SPS Open IO Configuration 

This will open up a window as shown in Figure 16 below. 
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Figure 16 - Salesyard Rd SPS IO Configuration Window 

3.7 Trends 

To show the trends associated with Salesyard Rd SPS the 'Trends' button needs to be pressed for the device 

in question. The site has been designed to show all associated devices with the well when the well trends 
button is pressed. This is represented in Figure 17 below, where the user would click on the "Wet Well Level" 

button. The next Figure 18 below shows the values of the site graphed over time for the two well levels and 

the two pump runs that directly impact the level in the well. This way the operator can analyse the 
performance of the site more efficiently. 
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4 MAINTENANCE 

4.1 Circuit Breaker Schedule 

The following Table 1 specifies the details of all the circuit breakers within the Switchboard. 

Table 1 - Circuit Breaker Schedule 

Circuit Breaker/ 
Fuse No. 

Description Trip Current Circuit 
Voltage 

Q026 Voltmeter 2 Amp 415v A.C. 

Q034 3 Phase Power Outlet 20 Amp 30ma elcb 415v A.C. 

F019 Surge Diverter 32 Amp 240v A.C. 

F020 Surge Diverter 32 Amp 240v A.C. 

F021 Surge Diverter 32 Amp 240v A.C. 

Q040 Telemetry GPO 16 Amp 30ma elcb 240v A.C. 

Q044 Cubicle Lights 6 Amp 240v A.C. 

0049 Control Surge Reduction Filter 10 Amp 240v A.C. 

Q049a Pump 1 Control 6 amp 240v A.C. 

Q052 Pump 2 Control 6 amp 240v A.C. 

Q055 Common 240v Control 4 Amp 240v A.C. 

Q058 12/24v D.C. Power Supply 10 Amp 240v A.C. 

0063 D.C. Control 4 amp 24v D.C. 

Q182 RTU Di5 4 Amp 24v D.C. 

Q185 RTU 103 4 Amp 24v D.C. 

0188 RTU 103 4 Amp 24v D.C. 

Q058a Radio 4 amp 12v D.C. 

4.2 Electrical Equipment and Routine Maintenance Schedule 

The following Table 2 specifies the details of suggested maintenance schedule for the equipment on site. 
It should be noted that this list is intended only as a guide and is not conclusive. 
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Table 2 - Electrical Eauioment and Routine Maintenance Schedule 

Item 

Electrical 

Terminals 

Manufacturer 

General 

Model 

N/A 

E , -_ 
z La 

m =ti) 
za 
o 
CD 73 

v o 
CD Ft. 

o , afD 

12 Mth 

Maintenance Operation 

Check for loose or 

damaged connections 

Level Transmitter 

- Hydrostatic Vega 

Vegawell 72 -I- 

Vegadis 6 Mth Clean and test operation 

Level Transmitter 

- Ultrasonic 

Endress & 

Hauser FMU90 6 Mth Clean and test operation 

Telemetry Coax 

Surge Protector 6 Mth Test for Signal loss 

Power Supply Omniflex C2177B 3 Mth 

Check Output Voltages 12 

and 24 volt 

Transient Barrier Critec UTB -30 3 Mth 

Test for Earth Leakage 

Current 

Surge Diverter Critec TDS -MT -277 3 Mth 

Test for Earth Leakage 

Current 

Battery 12v 7ah Powerhouse CP1270 3 Mth Load test battery 

Flashing Light Deegee 626 -983 3 Mth Test Operation 

Cubical Light Ideal BUYN120 3 Mth Test Operation 

Cubical Fan Rittal 3322.107 3 Mth Test Operation 

Cubical Fan Filter Rittal 3322.207 3 Mth Clean 

Phase Failure 

Relay Schneider RM84873012 3 Mth Test Operation 

RCD Circuit 
Breakers NHP DSRCBH 

cil 

D 

Ts ro 

ó . - Test Operation 

RTU Kingfisher N/A 

Radio Trio ER450- 53A02 -DHO N/A 

Brisbane I Mackay I Cairns I Newcastle I Perth 

SP378 Saleyards Rd Yamanto SPS - Ipswich Water S139 Salesyard Road - i.Power Solutions - OM Manual

Q-Pulse Id TMS1331 Active 29/07/2015 Page 53 of 79



Functional 
. 

" 

SP378 Saleyards Rd Yamanto SPS - Ipswich Water S139 Salesyard Road - i.Power Solutions - OM Manual

Q-Pulse Id TMS1331 Active 29/07/2015 Page 54 of 79



SALESYARD RD SEWAGE PUMP STATION 
FUNCTIONAL SPECIFICATION 

Client: 

Project: 

Ipswich Water 

Salesyard Rd Sewage Pump Station Upgrade 

Document No: 005435 -DF -01 
Revision: B 

Ipswich Water 
Salesyard Rd Pump Station Control System Upgrade 

iPS Job: 0010764 Page 1 of 25 

5435-0E-01-B- Salesyard Rd SPS Functlonal5pec_20100419.doc 

SP378 Saleyards Rd Yamanto SPS - Ipswich Water S139 Salesyard Road - i.Power Solutions - OM Manual

Q-Pulse Id TMS1331 Active 29/07/2015 Page 55 of 79



Salesyard Rd Sewage Pump Station 
Functional Specification 

I.Power Solutions - Process Automation 

DOCUMENT CONTROL 

Rev Date Prepared Checked Approved Initials 
(Hardcopy) 

A 30/06/2009 Jasenko Sabljic Nessan McNamara 

B 19/04/2010 Jasenko Sabljic Nessan McNamara Maaran Mutharasa 

DOCUMENT REVISION 

Rev Author Date Comments 

A Jasenko Sabljic 30/06/2009 Preliminary issue 

B Jasenko Sabljic 19 -04 -2010 Issued for practical completion 

DISTRIBUTION LIST 

Copy Recipient or Location 

1 Ipswich Water 

2 i.Power Solutions - Team Water distribution list 

3 

4 

5 

Ipswich Water 
Salesyard Rd Pump Station Functional Spec 

iPS Job: 005435 Page 2 of 25 

5435-DF-01-B- Salesyard Rd SPS Functlonal5pec_20100419.doc 

1 

1 

1 

SP378 Saleyards Rd Yamanto SPS - Ipswich Water S139 Salesyard Road - i.Power Solutions - OM Manual

Q-Pulse Id TMS1331 Active 29/07/2015 Page 56 of 79



Salesyard Rd Sewage Pump Station 
Functional Specification 

I.Power Solutions - Process Automation 

DOCUMENT CONTENTS 

1.0 PROJECT SCOPE OF WORK 6 
1.1 Introduction 6 

2.0 SEWAGE PUMP STATION CONTROL SYSTEM 6 
2.1 System Hardware 6 

2.1.1 Kingfisher Remote Terminal Unit (RTU) 6 
2.1.2 Kingfisher Toolbox 7 

2.1.3 RTU Environmental Specifications 8 
2.1.4 Radio 8 

2.1.5 Instrumentation 9 
2.1.6 Motor Control 10 

3.0 RTU CONFIGURATION 10 
3.1 RTU LadderLogic:. \S139.LL 11 

4.0 SALESYARD ROAD SITE DETAILS 11 
4.1 " Sewage Station 11 

4.1.1 General 11 

4.1.2 Controls - Sewage Pump Station 12 

4.1.3 Alarms 14 
4.1.4 Backup Control 17 

4.1.5 Station Generator 17 

4.1.6 Two Pump Sewage Pump Station- Inputs /Outputs 18 

4.1.7 Analogue Measurements Scaling 19 

5.0 APPENDIX A - RTU MODULE SPECIFICATIONS 20 
5.1 Appendix Al - PC -1 Processor & Power Supply Module 20 
5.2 ' Appendix A2 - DI -5 16 Channel DC Input Module Specification 22 
5.3 Appendix A3 -10-3 Combination Analog /Digital Module Specification 23 

6.0 APPENDIX B - RTU ALARMS TO CITECT 24 
6.1 Appendix B - Alarms from RTU to Cited - Showing which are Paged Out 24 

Ipswich Water 
Salesyard Rd Pump Station Functional Spec 

iPS Job: 005435 Page 3 of 25 

5435-DF-01-B- Salesyard Rd SPS FunctionalSpec_20100419.doc 

SP378 Saleyards Rd Yamanto SPS - Ipswich Water S139 Salesyard Road - i.Power Solutions - OM Manual

Q-Pulse Id TMS1331 Active 29/07/2015 Page 57 of 79



Salesyard Rd Sewage Pump Station 
Functional Specification 

I.Power Solutions - Process Automation 

LIST OF TABLES 

Table 1- Module Types used in RTU 6 
Table 2 - RTU Programming Software 8 
Table 3 - RTU Environmental Specifications 8 
Table 4 - Radio Hardware 8 

Table 5 - Frequencies Used for Salesyard Road 8 

Table 6 - Radio Firmware Versions 9 
Table 7 - Radio Programming Software 9 
Table 8 - Instrumentation Hardware at Salesyard Road 9 

Table 9 -Salesyard Road Pump Station Operating Set -Points 12 

Table 10 - Generator Status 17 

Table 11 -2 Pump Sewage Pump Station RTU I/O 19 

Table 12 - PC -1 Processor & Power Supply Module Specifications 21 
Table 13 -10-3 Combination Analog /Digital I/O Module Specifications 22 
Table 14 -10-3 Combination Analog /Digital I/O Module Specifications 23 
Table 15 - All RTU Alarms to Citect Showing Paged Alarms 25 

LIST OF FIGURES 

Figure 1 - Kingfisher RTU Toolbox 11 

Figure 2 - Salesyard Road Sewage Pumping Station Level control diagram 13 

Ipswich Water 
Salesyard Rd Pump Station Functional Spec 

IPS Job: 005435 Page 4 of 25 

5435-0E-01-13- Salesyard Rd SPS FunctlonalSpec_20100419.doc 

SP378 Saleyards Rd Yamanto SPS - Ipswich Water S139 Salesyard Road - i.Power Solutions - OM Manual

Q-Pulse Id TMS1331 Active 29/07/2015 Page 58 of 79



1 

t 
1 

i 

Salesyard Rd Sewage Pump Station 
Functional Specification 

I.Power Solutions - Process Automation 

DEFINITIONS 

Term Description 
IW Ipswich Water - owner /operator of system 

¡PS , i.Power Solutions - Principal Contractor 

BPS Booster Pump Station 

CMF Central Monitoring Facility 

HMI Human Machine Interface 

I/O Input/Output 

. IDC Internet Display Client 

FSP Multitrode SAFE -FSP Backup Controller 

RMF 4 Remote Monitoring Facility 

RTU Remote Terminal Unit 

SCADA Supervisory Control And Data Acquisition 

SPS Sewage Pump Station 

SS Soft Starter 

STP Sewage Treatment Plant 

TFT Thin Film Transistor 

VSD Variable speed drive 

WTP Water Treatment Plant 
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1.0 PROJECT SCOPE OF WORK 

1.1 Introduction 
The scope of work was for a full upgrade of the Salesyard Rd SPS Switchboard encompassing 
the following tasks: 

Build of the new Salesyard Rd SPS Switchboard 

Programming of the RTU Ladder Logic 

Installation of the new Salesyard Rd SPS Switchboard on site 

Configuration of all the equipment on site and RTU 

Cutting over from the old Salesyard Rd SPS Switchboard to the new one 

Testing that all the functionality works as expected 

2.0 SEWAGE PUMP STATION CONTROL SYSTEM 

2.1 System Hardware 

The following section outlines the intelligent hardware components covered by this document. 

2.1.1 Kingfisher Remote Terminal Unit (RTU) 

Remote Terminal Units (RTU) performs the following tasks: 

Interfacing with discrete and analogue signals via industry interface standards 
Processing of Inputs and Outputs 
Manage communications links and real -time data to maximise throughput and 
minimise transmission time 
Provide control of plant by executing SCADA operator commands and translating this 
to process outputs. 
Provide automated processing and conditioning of statistics and control systems 
based on I/O information in real -time. 

21.1.1 RTU Modules 
The following RTU modules are used in the RTU System: 

Slot Component Description 
Backplane BA -4 4 -Slot Backplane 

Slot 1 PC -1 Power Supply & Processor Module 
Slot 2 DI -5 16 Channel DC Input Module 
Slot 3 I0 -3 Combination Analog /Digital I/O Module 
Slot 4 I0 -3 Combination Analog /Digital I/O Module 

Table 1 - Module Types used in RTU 

The following sections detail the basic functionality of the RTU modules and the backplane. 

2.1.1.2 Backplane System - BA4 
Backplanes allow the processor module to communicate with all other modules in the RTU. 

The backplane also allows power to be supplied to each module. The Backplane used is a BA- 
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4, a 4 -slot backplane. This backplane can only be used with the PC -1 (Power & Processor 
Module) which has to be installed in the far left slot. Any I/O or communications modules can 
be used in the other 3 slots. 

2.1.1.3 Power Supply & Processor Module -PC -1 
The PC -1 combines the functions of a power supply and a processor module. The processor 
provides all processing, I/O scanning, logic, control and communications functions required. 
The processor module has Port 1 as a fixed RS323C port while Port 2 can either be a Serial or 
Radio /Line connection. At Salesyard Road Port 1 is connected to a Card Reader and Port 2 to 
the Trio Datacom Radio. 

The PC -1 has 128K of flash memory for the storage of all operating code and selected system 
parameters, and 256K of battery backed static RAM for all configuration and event storage 
data. 

The PC -1 Module's specifications can be found in Appendix A. 

2.1.1.4 16- Channel DC Input Module -Dl -5 
The DI -5 Module provides 16 dry contact input points in one group with common power for 
field contacts. A wide range of input devices powered by the module are used such as push 
buttons, limit switches and electronic proximity switches. Inputs also accept 10 to 28 Volts DC 

from externally powered inputs. 

The DI -5 Module's specifications can be found in Appendix A. 

21.1.5 Combination Analog /Digital I/O Module - 10-3 
This I/O has 4 Analog Inputs, 1 Analog Output, 4 Digital Inputs and 4 Digital Outputs. 

Analog I/O - The module has two signal ranges, 0 to 20mA and 4 to 20mA. The default 
range öf 4 to 20mA is used for these cards (link at the back of the card installed). All Analog 
Inputs are from 4 -wire transmitters externally powered using terminal 1 to 4 as the +ve input 
with terminal 5 the OV common for all the inputs. Nothing is wired to the Analog Outputs. 

Digital I/O - Input characteristics are compatible with a wide range of user supplied input 
devices such as push buttons, limit switches and electronic proximity switches. Outputs can 
control a wide range of user supplied load devices such as motor starters, solenoids and 
indicators. Power for the internal relay circuits is provided by the +12VDC bus on the 
backplane. 

The I0 -3 Module's specifications can be found in Appendix A. 

2.1.2 Kingfisher Toolbox 

Toolbox is a menu -driven software package that allows users to configure and use Kingfisher 
Series II RTUs. It can also be used to monitor, set and display data values and read and 
write to /from hardware modules. Diagnostic tools are provided to determine system 
performance. 

Toolbox allows for on -line and off -line configuration, which means that an RTU configuration 
can be created without a physical connection between the RTU and the PC. Configurations 
can be downloaded to the RTU remotely over the air or on -site locally. *.sdb and *.Il files 
source files contain all the necessary configuration information for an RTU. 

RTU Configuration Software. Version 
Toolbox 1.45d 
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Table 2 - RTU Programming Software 

2.1.3 RTU Environmental Specifications 

Environmental specifications for reliable operation of the RTUs are as follows: 

Parameter Measurement 
Ambient Temperature -20 to 70 °C 

Storage Temperature -40 to 85 °C 
Humidity 5% to 98% RH non -condensing 

Dielectric Strength 3000 V, 1 minute 
Noise Immunity IEEE 472 

Table 3 - RTU Environmental Specifications 

2.1.4 Radio 

The Radio performs the following tasks: 

To provide communication to the SCADA and other required RTUs 

To monitor the Radio network (Forward and Reverse power, RSSI, Temperature and 
Losses) 

2.1.4.1 Radio Hardware 
The following Radio Hardware has been used at Salesyard Road: 

Brand Model number 
Trio Datacom Radio ER450- 53A02 -DHO 

Trio Datacom 
Diagnostics 

Diags /E 

RFI Yagi YB9 -62 
RFI Cable RG 213 

Critec Surge arrestor LCSP -90m 
Table 4 - Radio Hardware 

2.1.4.1.1 Trio Datacom - ER450 

The ER450 is a digital data radio that operates at 19.2k/bits. The ER450 can be programmed 
locally and remotely. 

The following radio frequency used for this outstation is: 

Area Frequencies 

Brassall 
Tx: 482.35 MHz 

Rx: 487.55 MHz 

Table 5 - Frequencies Used for Salesyard Road 

2.1.4.1.2 Trio Datacom - ER450 Firmware 

The Radio has been loaded with the following version of firmware: 

Module Type Firmware Version Description 
ER450 4.2.2 Base Firmware 
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Table 6 - Radio Firmware Versions 

2.1.4.1.3 Trio Datacom -TC -TView 

TView is a menu -driven software package used to configure and use ER radio. It can also be 
used to monitor the radio. Diagnostic tools are provided to determine system performance. 

TView allows for local and remote configuration, which means that the Radio can be 
configured over the radio network. *.cfg files contain all the necessary configuration 
information. 

ER Radio Configuration 
Software Version 

TView+ E Series Configurator R3.2.0 

Table 7 - Radio Programming Software 

2.1.4.1.4 Critec Surge Arrestor - LCSP -90m 

LCSP -90m is a Coax Surge protector used to protect the radio from lightning surges. It is very 
important that the bulkhead is securely attached to the Switchboard and well earthed. 

2.1.5 Instrumentation 

Instrumentation at Salesyard Road performs the following tasks: 

Monitor the sewer well levels and sewage flow for process control and alarming 
Supply analog and discrete signals to the RTU for processing 
Supply analog and discrete signals for visualization, alarming and control at the 
SCADA 

2.1.5.1 Instrumentation Hardware 
The following Instrumentation Hardware is used: 

Brand Model number Function 

Vega VegaWell 72 &VegaDis 12 
Hydrostatic Level Transmitter & 

Display 

Endress & Hauser FMU -90 & FDU -92 
Ultrasonic Level 

Transmitter /Display & Sensor 
ABB MagMaster Electromagnetic Flowmeter 

High Level Backup Controller ENM ENM -13 Ball float 
Table 8 - Instrumentation Hardware at Salesyard Road 

2.1.5.2 Hydrostatic Level Transmitter - VegaWell 72 and VegaDis .12 

The VegaWell 72 Hydrostatic level transmitter using a hart communicator and Pactware 
Software can be calibrated and scaled from the bottom of the Well at 0% to the Overflow 
point at 95 %. 

The Hydrostatic Level Transmitter is the primary process control device and hangs so that it is 
positioned in an open part of the well. It can be retrieved without entering the confined 
space. This was done by suspending the device from a mounting bracket on the top of the 
well and the cable is run via the Field Marshalling Cubicle to the VegaDis 12 connection box 
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situated within the switchboard. Configuration parameters have been noted on the Control 
Philosophy Drawing (Rev 1.) in SiteInfo under the Control Drawing folder. 

2.1.5.3 Ultrasonic Level Transmitter -E &H FMU -90 & FDU -92 
The FDU -90 Ultrasonic level unit can also be calibrated using a hart communicator and 
Pactware Software. Alternatively, the calibration parameters can be accessed via the keypad 
on the front of the unit. It is also scaled from the bottom of the Well at 0% and to the 
Overflow point at 95% and mirrors the Hydrostatic level. A deviation alarm of 5% creates an 
alarm back at the SCADA. 

The Ultrasonic analog signal is the secondary process control device The Ultrasonic FDU -92 
sensor has been hung so that it is positioned to get a clear shot of the well. It has been hung 
1.81 m below the top of the well and can be retrieved without entering the confined space. 
The sensor cable is run into the Field Marshalling Cubicle and from there it is connected to 
the FMU -90 transmitter situated within the switchboard. Configuration parameters for the 
transmitter have been noted on the Control Philosophy Drawing (Rev 1) in SiteInfo under the 
Control Drawing folder. 

2.1.5.4 Flowmeter -MagMaster (Optional) 
The Flowmeter used is an ABB Electromagnetic MagMaster Flowmeter for the measurement 
of electrically conductive fluids and slurries. It monitors the outflow from the site with the 
range of the transmitter being 0 - 200 I /sec. 

2.1.5.5 Wet Well Backup Controller -ENM -13 Ball Float 
The Ball float is configured as the backup control should the RTU fail. The bottom of the ball 
float has been hung at a distance of 0.983m from the top of the well (Top of well RL = 
37.721m). The Controller itself is situated within the switchboard. This system is the backup 
secondary control and its functionality is explained under section 4.1.4. The ball float can be 
retrieved without entering the confined space. Its cable has been run into a Field Marshalling 
Cubicle and from there it has been terminated to the timer. 

2.1.6 Motor Control 

Motor Control performs the following tasks: 

Used to control the pumps. 
Supplies discrete signals to the RTU for processing 
Supplies discrete signals for visualization, alarming and control at the SCADA 

Reduces Mains Power Current Loading 

2.1.6.1 Motor Controllers 
At Salesyard Road EMSBY solid state softstarters (Model No. MSF -017) have been installed. 
The starters are hardwired to start independently from the RTU. The starter must be put into 
Auto on the front of the panel for control from the RTU. 

3.0 RTU CONFIGURATION 
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Figure 1 - Kingfisher RTU Toolbox 

3.1 RTU LadderLogic:.\S139.LL 
This contains the I/O Mapping, Common Start, Devices, Card Reader, Controls, Common End 
and Functions - i.e. all the RTU functionality. 

4.0 SALESYARD ROAD SITE DETAILS 

This section details what the SCADA and RTU code was developed and implemented for. 

4.1 Sewage Station 

4.1.1 General 

Two level sensors are used to monitor the well, one Hydrostatic and the other Ultrasonic. The 
Hydrostatic sensor is the primary control element for the pumps and the Ultrasonic is a 

standby device. The standby is used to monitor the primary sensor and is programmed to 
take control if the primary sensor fails. The level sensors are also used to monitor the well 
level and alarm on either a low, high or a high high level. 

A ball float has been installed as the backup to control the pumps regardless of the RTU 

state. A digital output from the Backup Controller (set at ±90 %) is used to start the pumps as 

the primary backup. 

Failing that, should the level continue to rise and activate the Ultrasonic Relay(set at ±95 %) 
a secondary backup relay activates the backup control system. The pumps will continue to 
run for a predefined period set on the timer located in the panel that has been measured to 
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pump the well from the 95% level down to the pump stop level. A detailed explanation can 
be found in section 4.1.4. 

4.1.2 Controls - Sewage Pump Station 

4.1.2.1 Remote Manual 
In Remote Manual mode on the Citect the pumps are controlled from the Citect and will no 
longer start automatically on level control. Control is exercised by manually starting and 
stopping the pumps from the Citect Pump Popup. To prevent the pumps from running dry 
however, they will still stop when the All Pumps Stop setpoint of 20% is reached providing 
that at least one of the level transmitters is healthy. 

4.1.2.2 Auto Control 
In Automatic Control mode the RTU controls the pumps depending well level as given by the 
Hydrostatic level transmitter (primary process control device). The pumps are arranged as 
Duty and Standby. The Start/Stop setpoints are set from a popup on Citect. The Duty Pump 
Start cannot be set above the Standby Start and the Standby Stop cannot be set to below the 
Duty Stop. Table 10 below shows these operating setpoints. 

Device 
Operation Parameter 

Level 
Set -Point 

RL (m) 
Value 

Duty Pump 
Stop 

Well Level 25 % 35.658 

Duty Pump 
Start 

Well Level 30 % 35.741 

Standby 
Pump Stop 

Well Level 35 % 35.824 

Standby 
Pump Start 

Well Level 40 % 35.907 

Table 9 -Salesyard Road Pump Station Operating Set -Points 

4.1.2.3 Flowmeter 
Salesyard Road SPS does not have a physical flowmeter connected to the outflow. 

4.1.2.4 Level Control 
The control of Salesyard Road Wet Well is graphically represented in Figure 2 below. Figure 2 

shows the Start/Stop setpoints for both Duty and Standby pumps under Normal Operating 
Conditions when the RTU is in control as well the Backup Control should the RTU fail. There 
are two modes of control namely Normal Control Mode and Backup Control Mode. 

Normal Control Mode - The Hydrostatic Level Transmitter is used as the primary controller 
to control the pumps. If the Hydrostatic fails and the Ultrasonic is healthy, the control is 

switched over to the Ultrasonic Level Controller. Once the Hydrostatic recovers from being in 
fault, it will resume as the primary controller. The Duty /Standby Stop /Start setpoints are set 
from the SCADA. The Duty pump will alternate each time the Duty pump stops. As the level 
rises in the Wet Well the Duty pump starts at 30% level and pumps the level down. At 25% 
level the Duty pump is stopped by the RTU. Should the level continue to rise after the 30% 
start level, the Standby pump will be started at 40% level and both pumps will run. If the 
level decreases, the Standby pump will be stopped at 35% level with the Duty pump 
continuing to run until the All Pumps Stop level of 20% is reached. 
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Backup Control Mode is described in section 4.1.4. 

SALESYARD RD SEWAGE PUMPING STATION 

ALL PUMPS INHIBITED 
MODE SURCHARGE PUMPING NORMAL OPERATING 

MODE 

CONTROLLED BY 
ULTRASONIC SENSOR 

CONTROLLED BY 
DISCRETE SENSORS 

CONTROLLED BY 
ANALOG SENSOR 

95% 

Overflow 

A 

90% 

Two Pumps Running 
(Surcharge Pumping Time) 

Inlet Level 

Two Pumps Running 
(Surcharge Pumping Time) 

40% 

35% 

30% 
25% 

5% 

1 Pump 
2 Pumps 

Surcharge Occuring 

Surcharge Imminent 

Wet Well High 

Start Duty B 

Start Duty A 

Stop Duty B 

Stop Duty A 

Low Level Alarm 

Figure 2 - Salesyard Road Sewage Pumping Station Level control diagram 

4,1.2.5 Duty and Standby Arrangement 
When the Duty pump is running, or if there is no pump running, the Duty pump will be the 
next pump to start. The Standby pump will start under the following conditions: 

If the Duty pump cannot discharge the well and the level continues to rise to the 
Standby Start Level 
If the Duty pump fails to start. 
If the Duty pump has been made unavailable. 
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If the Duty pump has been put into Remote Manual. 

In Auto Control the Duty/Standby changes over every time the Duty pump stops after 
reaching the Duty or All Pumps Stop level. A pump can also be selected as Duty from its 
Pump Popup. 

4.1.2.6 Pump Inhibit 
An operator, from CITECT can "inhibit" a pump from the normal Duty/Standby pump cycle. 
The other pump will become Duty and only that pump will run. 

4.1.2.7 Wet Well Wash 

A Wet Well Wash solenoid is energized for a period of 2 minutes every time a pump runs. The 
washer wets the sides of the well as well as the surface of the effluent in an attempt to break 
down large solids. The washing also helps to aerate the effluent to help to keep it "fresh ". 

4.1.2.8 Line Flush 
The Line Flush sequence at Salesyard Road SPS is initiated daily at 9am. This time is Operator 
selectable from the Citect. The purpose of the Line Flush is to attempt to clean the rising 
main of fats and settled debris by increasing the volume and velocity of effluent through the 
pipes. Both pumps start at the Line Flush Start Level and pump the level down to the All 
Pumps Stop Level. Should the Line Flush sequence take longer (Operator selectable time from 
Citect), a Flush Overtime Alarm is generated by the RTU and sent to Citect (Not paged). The 
Line Flush sequence is then also reset. 

4.1.3 Alarms 

The RTU monitors the sewer well, pumps and instrumentation and a list of all alarms 
generated by the RTU and sent to the Citect can be viewed in Appendix B. The following 
alarms are discussed in more detail are the paged out alarms. Both SCADAs 1 and 2 are 
configured to page out. 

4.1.3.1 Sewer Well - Low Level Alarm 
When the well level falls below the Low Level setpoint (set at 10 %), the RTU generates Low 
Level Alarms from both level transmitters which are sent to Citect. Both these Low Level 
Alarms also serve as backup to stop the pumps whether being controlled in Auto or in 

Remote Manual. When in MCC Local Manual mode this alarm has no effect on the pump 
control. 

Device Alarm 
Operation 

Alarm Alarm Type 
Setpoint 

Hydrostatic Level Low Level Alarm 
Category 1 - Paged 

10% 
Transmitter LIT001LA 

Ultrasonic Level Low Level Alarm 10% 
Category 1 

Transmitter L1T002LA 

Operation 

4.1.3.2 Sewer Well -High Level Alarm 
When the well level rises above the High Level setpoint (set at 90 %), the RTU generates High 
Level Alarms from both level transmitters which are sent to Citect. 

Device Alarm Alarm Type Setpoint 
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OpeDece ration Alarm Alarm Type Alarm 
Setpoint 

Hydrostatic Level 
Transmitter 

High Level Alarm 
LITOO1HA 

Category 1 -Paged 90% 

Ultrasonic Level 
Transmitter 

High Level Alarm 
LIT002HA 

Category 1 
90% 

4.1.3.3 Sewer Well -High High Leve /A /arm 
When the level rises above the well High High Level setpoint (set at 95%), the RTU generates 
High High Level Alarms from both level transmitters which are sent to Citect. 

Device 
Operation Alarm Alarm Type Typ 

Alarm 
Setpoint 

Hydrostatic Level 
Transmitter 

High High Level 
Alarm - LITOO1HHA 

Category 1 - Paged 95% 

Ultrasonic Level 
Transmitter 

High High Level 
Alarm - LIT002HHA 

Category 1 
95% 

4.1.3.4 Sewer Well - Transmitter Fault Alarm 
When the well level transmitter readings go below 4mA for a period longer than 5 minutes 
they are in fault and alarms are generated by the RTU and sent to the Citect. 

Device 
Operation Alarm Alarm Type 

Hydrostatic Level 
Transmitter 

Transmitter Fault 
Alarm - LITOO1LPF 

Category 1 - Paged 

Ultrasonic Level 
Transmitter 

Transmitter Fault 
Alarm - LIT002LPF 

Category 1 

4.1.3.5 Sewer Well -No Change in Level Alarm 
Due to the nature of a sewer well, the well level will trend in a repetitive pattern. If the well 
level doesn't change more than the Change in Level Setpoint in the specified Time Period 
Setpoint an alarm is sent to Citect. If the Time Period Setpoints is set to 0 then the alarm will 
be disabled. 

Device 
Operation Alarm Alarm Type 

Hydrostatic Level 
Transmitter 

No Change Alarm 
LITOO1RNC 

Category 1 - Paged 

Ultrasonic Level 
Transmitter 

No Change Alarm 
LIT002RNC 

Category 1 

4.1.3.6 Sewer Well - Deviation in Level Alarm 
With the use of the two level sensors monitoring the well they have the ability to monitor it 
each other. If the two level sensors levels vary by more than the Level Deviation setpoint (Set 
at 5%) for longer than 5 minutes, then an alarm will be sent to Citect. If the Level Deviation 
Setpoint is set to 0 then the alarm is disabled. 
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Device 
Operation Alarm Alarm Type 

Hydrostatic Level 
Transmitter 

Deviation in Level 
Alarm - LIT002DIF 

Category 1 

Ultrasonic Level 
Transmitter 

4.1.3.7 Pump Alarms - Pump Fault 
A fault can be generated from the Softstarter and an alarm is sent to Citect. This alarm will 
shut down its corresponding pump and will not restart until the problem is rectified and the 
alarm is reset remotely from Citect. 

Device 
Operation Alarm Alarm Type 

Pump 1 Fault Alarm - PMPOO1FIt Category 1 - Paged 

Pump 2 Fault Alarm - PMP002FIt Category 1 - Paged 

4.1.3.8 Pump Alarms - Pump Fail to Start 
When the RTU has tried to start the Duty pump and the pump has not returned a running 
indication in a specified time (60 seconds) an alarm is sent to Citect. The Fail to Start contact 
will shut down the pump and it will not restart until the problem is rectified and the alarm is 

reset remotely from Citect. A Duty/Standby changeover will be initiated and the other pump 
will be started. 

Device 
Operation 

Alarm Alarm Type 

Pump 1 
Fail to Start Alarm - 

PMP001FTS 
Category 1 - Paged 

Pump 2 
Fail to Start Alarm - 

PMP002FTS 
Category 1 - Paged 

4.1.3.9 Pump Alarms -No Pumps Run 
When no pumps are running and the number of hours has passed above the No Pump Run 
Setpoint (set at 4 hours) an alarm is sent to Citect. 

Device 
Operation 

Alarm Alarm Type 

Pumps 1 & 2 
No Pump Run Alarm - 

NoPumpsRun 
Category i - Paged 

4.1.3.10 RTU Module Hardware Alarm 
When the RTU detects a hardware error and persists for longer than 30 seconds, a Hardware 
Alarm is sent to Citect. 

Device 
Operation Alarm Alarm Type 

RTU Hardware 
RTU Module Hardware 

Alarm - HWAlarm 
Category 1 - 

Paged 
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4.1.3.11 Mains Power Fault Alarm 
When the RTU loses the Main Power Healthy digital Input, an alarm is sent to Cited. 

Device 
Operation Alarm Alarm Type 

Mains Power 
Main Power Fault Alarm 

- MainsPwr 
Category 1 - 

Paged 

4.1.3.12 Tamper Alarm 
All the Tamper switches are wired in series so that when the RTU loses the Digital input an 
alarm is sent to Cited after a 10 second delay. This alarm will also activate the Station 
Flashing Alarm Light. 

Device 
Operation Alarm Alarm Type 

Tamper 
Switches 

Tamper Alarm - 
Tamper 

Category 1 - 
Paged 

4.1.4 Backup Control 

The ENM -13 Ball Float is the Backup Control System used at Salesyard Road and works 
independently of the RTU control. It is wired directly to the pump controls and controls the 
pumps should a failure occur to the RTU or the level transmitters. The timer has been 

specifically set to be able to keep the pump running to drain the level down to the pump stop 
level. 

The Backup Control system will automatically start the pumps if the local Man /Off /Auto select 
switch is in Auto position. A pump will not start if its switch is in the OFF position. 

4.1.5 Station Generator 

The standby generator changeover connection cabinet has been wired up but the inputs to 
the RTU have not been wired. 

The standby generator should be able to run the station when mains power is not available. 

Device Operation Description 

Running is running - 
Fault Generator has Faulted 

Tamper 
Generator is on site and the supply 
to the battery charger is functional 

Table 10 - Generator Status 

On the site page in the Cited popup under the engineering tab, generator on site can be set 
to 1 and then a generator symbol will appear on the site page i.e. show whether a generator 
is on site or not. 
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4.1.6 Two Pump Sewage Pump Station- Inputs /Outputs 

The following RTU Inputs /Outputs are wired. (V/ = Wired) 

4.1.6.1 IO List 

DI -5 Physical Slot 2 Wired 
DI Ch1 S139: Mains Power Healthy V 
DI Ch2 S139: Tamper Alarm V 
DI Ch3 S139: Pump 1 Running V 
DI Ch4 S139: Pump 1 Fault V 
DI Ch5 S139: Pump 1 Remote V 
DI Ch6 S139: Pump 2 Running V 
DI Ch7 S139: Pump 2 Fault V 
DI Ch8 S139: Pump 2 Remote V 
DI Ch9 S139: Pump 3 Running 

DI Ch10 S139: Pump 3 Fault 

DI Ch11 S139: Water Void 

DI Ch12 S139: Dry Well Flood 

DI Ch13 S139: Wet Well High V 
DI Ch14 S139: Wet Well Overflow V 
DI Ch15 S139: Fire Alarm 

DI Ch16 S139: Rain Gauge Pulse 

I0-3 Physical Slot 3 Wired 
AI Chl S139: Flow 1 

AI Ch2 S139: Level 1 Percentage V 
AI Ch3 S139: Pump 1 Motor Current V 
AI Ch4 S139: Pump 2 Motor Current V 
AO Ch1 S139: Pump 1 Speed Reference 

DI Chl S139: Spare DI17 

DI Ch2 S139: Generator Online /Running 
DI Ch3 S139: Generator Fault 

DI Ch4 S139: Generator Tamper 
DO Chl S139: Pump 1 Run Output V 

DO Ch2 S139: Pump 2 Run Output J 
DO Ch3 Remote Reset V 
DO Ch4 Flash Lamp V 

I0-3 Physical Slot 4 Wired 
AI Chl S139: Pump 1 Speed Feedback 
AI Ch2 S139: Pump 2 Speed Feedback 
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10 -3 Physical Slot 4 Wired 
AI Ch3 S139: Level 2 Percentage V 
AI Ch4 S139: Spare Al 8 

AO Ch1 5139: Pump 2 Speed Reference 

DI Chl S139: Wet Well Low Alarm 
DI Ch2 S139: Spare DI22 
DI Ch3 S139: Spare DI23 
DI Ch4 S139: Spare Dl24 
DO Ch1 Pump 1 Backup Disable 
DO Ch2 Pump 2 Backup Disable 
DO Ch3 n/a 

DO Ch4 n/a 
Table 11- 2 Pump Sewage Pump Station RTU I/O 

4.1.7 Analogue Measurements Scaling 

The scaling for the analogue meters at 2 Pump Sewage Pump Station is: 

Hydrostatic (Level 1) = 0...100% 
Ultrasonic (Level 2) = 0...100% 

aF 
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Salesyard Rd Sewage Pump Station 
Functional Specification 

I.Power Solutions - Process Automation 

5.0 APPENDIX A - RTU MODULE SPECIFICATIONS 

5.1 Appendix Al - PC -1 Processor & Power Supply Module 

PROCESSOR 

Processor Type Intel 80C188 

Word Size 
18 Bit internal data bus 
8 Bit external data bus 

Clock Speed 16MHz 

BIOS Yes 

Rash Memory 128K Total. 28K for firmware drivers. 

Static CMOS RAM 256K 

Real -time Clock (RTC) Yes 

Watchdog Timer Yes 

Status Indication Yes 

Battery Type Lithium. Not rechargéable. 

Battery Life - module unpowered 15 Years min. (128K) RAM 
10 Years min. (258K) RAM 

Battery Replacement At above intervals 

Communication Ports 2 

Port 1 (RS232) Serial, 300 to 115200 Baud 

Port 2 (Optional) Serial, Radio, 2 -Wire Line or 4-Wire Line 
300 to 115200 Baud (depending on part 
type) 

Modem Port 2 CCITT V23 (Optional) 1200 Baud 

Communications Master / Outstation 

Configuration Software Toolbox 

Diagnostics Software Yes 

Basic Configuration Auto on power -up 

Complex Configuration Toolbox 

RTU Address Range 1 - 249 

Communications Protocol Kingfisher, Modbus, + many more 

Analog Block Processing Yes 

PID Block Processing Yes 

Logic Processing Ladder 

CPLts per RTU 1 

Internal Power Consumption 120mA from +5VOC 

Auxiliary 24V Converter 10 watts, 400mA ta 24VDC 

I/O Bus Data Rate 250 kBitts 

CM Bus Data Rate 83 &Bit's 

Cyclic Redundancy Port 1 and 2 

Operating Temperature -20 to 70 

Storage Temperature -40 to 8590 

Operating Humidity 5 to 93% RH non -condensing 
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Salesyard Rd Sewage Pump Station 
Functional Specification 

I.Power Solutions - Process Automation 

PC -1 POWER SUPPLY 

Input Supply to PC-1 11.5 -15VDC © 4A Max (50W) 

Typically 13.5VOC if backup battery 
connected 

Outputs From PC-1 +5VDC el 1A (.5W) to Bus" 

+12VDC © 4A Max to Bus' 

+12VDC © 2A Max to Vr' 

+24VDC if 400mA (10W) to Optional 
AuxiSary Output (3kV Isolation) 

Backup Batter /' 12V. 7AH typical. 26A} 1 max 

Deep Discharge Protection RTU Shutdown at 10_5V 

RTU Startup at 11.BV 

Supply Fuse óA (Maximum Current into the PC-1) 

Battery Fuse SA (Maximum Current into or out of 
battery) 

Combined Vr and 24VDC Fuse 3A Pol fuse 

Manitoiing Item Accuracy 

Battery Current 
PC -1 Supply Voltage 
PC -1 Supply Current 
PC -1 Temperature 
Battery low 
Battery Charging 
Battery Discharging 
Aux 24V present 
AC present (determined from 
Battery Discharging signal) 

+ 10% 
+_596 
± 10% 
+ 5% 
NIA 
NIA 
NIA 
NIA 
NIA 

` Note: power output is dependent on power supply to the PC -1. Most PC-1s are 
powered using the 25W PSU-3 power supply. 

The +24V converter is optional and must be ordered with the PC -1. 

Table 12 - PC -1 Processor & Power Supply Module Specifications 
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Salesyard Rd Sewage Pump Station 
Functional Specification 

I.Power Solutions - Process Automation 

5.2 Appendix A2 - DI -5 16 Channel DC Input Module Specification 

Output Power 12VDC @ 6OmA ( 1W) isolated, suppfoed by module 

Input Voltage Range + 10 to 28 VDC (can use reverse potarity) 
(O to 3.5V =OFF, 7.5 to 28V =0N1 

Inputs per Module 16 

Isolation 1009 Volts ISMS between (Geld and logic 

Contact Current 4mA (typical) 

Input Characteristics: 

On -state Current 

Off -state Current 

On response Time 

Off response Time 

4.3mA minimum 

imA maximum 

Digital Inputs 1 and 2: 50ps maximum 
Digital inputs 3 and 4: 500µs maximum 
Digital Inputs 5 to 18: 10ms maximum 

Digital Inputs 1 and 2: 50µs maximum 
Digital Inputs 3 and 4: 5001Is maximum 
Digital Inputs 5 to 16: 17ms maximum 

Operating Temperature -20 ° to 70° C 

Storage Temperature -40° to 85°C 

Operating Humidity S to S8% non -condensing 

Pulse Totalisation Digital Inputs f to 4: 0 -55535 .Puises 

Puise Rates I Frequency Digital Inputs 1 and 2: 10kHz maximum 
Digital Inputs 3 and 4: 255 Hz maximum 

Table 13 - I0 -3 Combination Analog /Digital I/O Module Specifications 
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Salesyard Rd Sewage Pump Station 
Functional Specification 

I.Power Solutions - Process Automation 

5.3 Appendix A3 - I0 -3 Combination Analog /Digital Module 
Specification 

ANALOG INPUTS 

Input Current Ranges 4 to 20mA and 0 to 20mA 

Input Voltage Ranges ' 1 to 5V and 0 to 5V ' 

Calibration Factory calibrated to 5µA 

Update Rate 2 msec (all four channels) 

Accuracy + a i % © 25C. + 0.25% © -20 b 70C 

Resolution 12 bit (no sign bit) 

Common Mode Voltage 150D Volts 

Linearity <i Least Significant Bit 

Isolation 103D Volts RMS between field and logic 

Common Mode Rejection >70 dB at DC; >70 dB at 80 Hz 

Cross- Channel Rejection >8D dB from DC to 1 kHz 

Input Impedance 250 ohms (10G ohms optional) 

Input Filter Response 325 Hz 

ANALOG OUTPUT 

Output Current Range 4 to 20mA and 0 to 20mA 

Calibration Factory calibrated to 5,9µA per count 

Supply Votage (nominal) +5V and +12VDC from backplane 

Update Rate 250 msec (all channels) Determined by 110 

scan time. and is application dependent 

Accuracy + 0.2% CO 25C. + 0.5% © -20 to 70C 

Resolution 12 bit (no sign bit) 

User Load 0 to 260 ohms 

Output Load Capacitance 20D0 pF 

Output Load Inductance 1H 

Isolation 1000 Volts RMS between field and logic 

' Analog inputs can be modified from current inputs to voltage inputs by lifting one leg 
of the 250 ohm channel resistor. Each channel has its own resistor. so any 
combination of channels can be converted. If necessary. the response time of the 
analog input can be improved by replacing the 250 ohm resistor with a 100k resistor. It 
is recommended that modules be returned to RTUnet for factory conversion if 
required. No responsibility will be taken by RTUnet for damage caused to boards 
during modification performed by clients. The circuit board resistors to change are: 
channels 1 -4 = R 39, R41. R43 and R45 

Table 14 - I0-3 Combination Analog /Digital I/O Module Specifications 
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Salesyard Rd Sewage Pump Station 
Functional Specification 

I.Power Solutions - Process Automation 

6.0 APPENDIX B - RTU ALARMS TO CITECT 

6.1 Appendix B - Alarms from RTU to Citect - Showing which are Paged 
Out. 

Tag Description 
SCADAI 
Paged 

Out 

SCADA2 
Paged 

Out 
S139 24VoltsOK 24 Volts OK 

S139_CbusFail Comms Bus Fail 

S139_FITOO1HA Outflow High Alarm 

5139 FITOO1LPF Outflow Transmitter Fault 

S139_FlushFault Line Flush Fault 

S139_FlushNoProbe High Probe Alarm Failed During Line Flush 

5139 FlushOTime Line Flush has run Overtime 

S139_GeneratorFault Generator Failure (Not available) Y Y 

S139_GeneratorOnline Generator Running (Not Available) Y Y 

S139_GeneratorTamper Generator On Site 

S139_HWAlarm RTU Module Hardware Alarm Y Y 

S139_HWFItC1 Hardware Fault Card 1 

S139_HWFItC2 Hardware Fault Card 2 

S139_HWFItC3 Hardware Fault Card 3 

S139_HWFItC4 Hardware Fault Card 4 

S139_IOScan IO Scanning Disabled 

5139_LIT001HA Wet Well Level High Alarm Y Y 

S139_LITOO1HHA Wet Well Level Overflow Alarm Y Y 

S139_LITOO1LA Wet Well Level Low Alarm Y Y 

S139_LITOO1LPF Wet Well Level Transmitter Fault Y Y 

S139_LIT001RNC Wet Well Level No Change Alarm Y Y 

S139_LIT002DIF Level 1 and Level 2 are Different by XX% 

S139_LIT002HA Wet Well Level2 High Alarm 

S139_LITOO2HHA Wet Well Overflow Alarm 

S139_LITOO2LA Level 2 Low Alarm 

S139_LITOO2LPF Level 2 Transmitter Fault 

S139_LITOO2RNC Wet Well Level 2 No Change Alarm 

5139 Llen Ladder Program Disabled 

S139_LOSAIarm RTU Battery Not Charging Alarm 

S139_MainsPwr Mains Power Fault Y Y 
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Salesyard Rd Sewage Pump Station 
Functional Specification 

I.Power Solutions - Process Automation 

Tag Description 
SCADA1 
Paged 
Out 

SCADA2 
Paged 

Out 
S139_NoPumpsRun No Pumps Run for XXX Hours Alarm Y Y 

S139_Personl CardData(5139_SecurCardl) 

S139_Person2 CardData(S139_SecurCard2) 

5139_Person3 CardData(S139_SecurCard3) 

S139_Person4 CardData(S139_SecurCard4) 

S139_Person5 CardData(S139_SecurCard5) 

S139_PMPOO1CtrI Remote Manual Control 

5139 PMPOO1FIt Pump 1 Fault Y Y 

5139_PMPOO1FItXE Pump 1 Fault XS Events Alarm 

S139_PMPOO1FItXH Pump 1 Fault XS Hours Alarm 

5139 PMPOO1FTS Pump 1 Failed To Start Alarm Y Y 

S139_PMPOO1Rem Pump 1 In Local Alarm 

S139_PMPOO1RunXE Pump 1 Run XS Events Alarm 
S139_PMPOO1RunXH Pump 1 Run XS Hours Alarm 

S139_PMPOO2Ctrl Remote Manual Control 

S139_PMPOO2FIt Pump 2 Fault Y Y 

S139_PMPOO2FItXE Pump 2 Fault XS Events Alarm 

S139_PMPOO2FItXH Pump 2 Fault XS Hours Alarm 

S139_PMPOO2FTS Pump 2 Failed To Start Alarm Y Y 

5139_PMPOO2Rem Pump 2 In Local Alarm 

S139_PMPOO2RunXE Pump 2 Run XS Events Alarm 

5139_PMPOO2RunXH Pump 2 Run XS Hours Alarm 

5139 ResetLock 
Pump Remote Reset Actuated - Lock Out for 
15 Min 

5139 RTCFaiI Real Time Clock Fail 

S139_RTU_Failedlnd RTU Comms Fault Y Y 

S139_SupplyOK RTU Battery Flat alarm <12.7V 

5139_Tamper Tamper Alarm Y Y 

S139_TestVoid Water Void Y Y 

Table 15 - All RTU Alarms to Citect Showing Paged Alarms 
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