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1 INTRODUCTION

. o o Thls document outlmes the functlonal requirements for the control monltornng, and telemetry
' ..'of Bognor Street submersnble sewage pump station. -

2 . 110 Llstmg

. bThe followmg I/O is, assocnated w1th Bognor Rd Motorola RTU.

.»_D'igi_t'al Input Cajlrd‘No_.l'- Slot 1~~~

Dlgltal Input ¥ o - PIPWR . , S Pump No 1 Power On

Digital Input2 ~ PITOL - Pump No.l Thermal Overload .
Digital Input 3 - PIPB .- .- Pump No.I Start Pushbutton s
~ Digital Input4 .- P1IEMS " Pump No.1 Emergency Stop Pushbutton
" Digital Input5 - PITHR - "Pump No.l Thermistor v
Digital Input 6 PIATO . = Pump No.1 Auto Trans Thermo Sw1tch
.- Digital Input 7. ,PlLOCR " Pump No.1 Local Reset Pushbutton .
~ Digital Input 8 PlSTRT " Pump No:1 Started (T ransformer Contactor)
.~ Digital Input 9 ~PISC- .~ Pump No.l Star Contactor = -~
. Digital Input 10° . PIRUN.. ~ Pump No.1 Running
.. DigitalInput 11 - ©* 'P2PWR = - Pump No.2 Power On
@ Digtallnput 12 P2TOL ~  Pump No.2 Thermal Overload
o ‘Digital Input 13 .* - P2PB . - Pump No.2 Start Pushbuttori
- Digital Input 14 . P2EMS°  Pump No.2 Emergency Stop Pushbutton
. Digital Input 15 P2THR - Pump No.2 Thermistor
- Digital -Input 16 - P2ATO - Pump No 2 Auto Trans Thermo Sw1tc.h ‘__,

"' ".Dlgntal Input Card No 2 Slot 2

_Dlgltal Input 1. B P2LOCR 'Pur‘np No.2 Loéal' Resét Pushbutton -

Digital Input2 =~ P2STRT Pump No.2 Started (Transtormer Contactor)
‘Digital Input 3 P2SC. . Pump No.2 Star Contactor : _
Digital Input 4 = P2RUN - Pump No 2 Runmng :
* Digital Input5 ~~ .SPF . Site Power Fail
Digital Input 6 ~ = SURCH-  Surchargé Alarm ;
- . Digital Input7 .= LOCREM - Local / Remote : , |
" Digital Input8  .ATTRS Site Attentlon Alarm Reset Pushbutton - |
. Digital Input9 ~ * . Spare .
“Digital Input 10 .~ - Spare -
Digital Input 11 - Spare -~ - .
, - Digital Input 12~ Spare ", - . .
. . - Digital'Input 13 Spare -
Digital Input 14 .- . Spare

Digital Input 15 . * Spare .
Digital Input 16. .- Spare.

QPuIseIdTMS705 ' ‘ o ~ Active 29/01/2014 S o P09€50”54
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'lAnalog Input 1L
" Analog Input 2

= AA‘nalog Input 3

‘ :, ) Bognor St Funcuonal Specification Deﬁmtlve 2. 00 8 November 1993 .

" Digital Output Card'No.1 - si;cst'-:;'j o

Digital Output I

Digital Output 2.

. Digital Output 3° .
) Dlgltal Output4 ‘

Dlgltal Output 5

_Digital Output 6
- Digital Output 7.
Digital Output 8.

: '_ Dlgltal Output 9

'..Dlgltal Output 10 " o
" Digital Output 11 . R
- Digital Qutput 12+ .~~~

- Digital Output 13

: QlDlgltal Output 15-':'»;

~ PILCC.- o Pump No. 1 Line Contactor Close

Dlgltal Output 14 E

DERECT -~
CONELT -
,'lSpare-v-'_" -
- Spare” " -
PITHRR

. UPILOCL
" PITCC -

P1SCC -

~ P2THRR -
“P2ILOCL .
- P2TCC

P2SCC -
P2LCC

AT

Analog lnput Card No 1- Slot 4

i --Analog Input 1 j'
. "Analog Input 2
*" Analog.Input 3 -

" Analog Input 4

. AnalogInput 5 . -
: _"Analog Input 6
“Analog Input 7~

;_A,naIOg Input“ 8

'_ PIKW - _
~"P1AMPS
- P2KW.
. P2AMPS
Spare .
" Spare
. Spare .
- Spare. -

'CP De-energise Rectifier Unif
CP Connect Reference- Electrodes

_Pump No:1 Thermlstor Reset _
- Pump No.1.Local Indication Lamp

" Pump. No. 1 Transformer Contactor Close |

Pump No.1 Star Contactor Close o

f.‘Pump No 2 Thermlstor Reset

Pump No. 2 Local Indication Lamp

- Pump No.2 Transtormer Contactor Close
~.- Pump'No.2 Star Contactor Close

'Pump No.2 Lme Contactor Close

o Site Attentlon lndlcator 4

\ «Pump No.l kW

- Pump No.I AMPS

" .-'Pump No.2 kW -

. Y_Analosz InDut Card No 2 Slot 5

‘Analog Input 4

Analog Input 5 .

Analog Input 6
_ Analog Input 7
Analog:Input 8

L WWLEV .
'DELPR

' --'CPCU_R'_ |
- CPVOLT
"CPPIRE
CPP2RE

Spare

Pump No.2 AMPS .

Wet'Well Level

D‘ellver)’ Pressure. S

. Spare .

- CP Rectlﬁer Current

_'CP: Rectifier Voltage _

- Reference Electrode Pump Noil . -
CP Refernece .Elect_rode Pump No.2 - .

Active 29/01/2014;
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| . L.
| . . . : .

- Co . D .

- 3 . RTU Functlonalltyf !

] ' ~ 3.1 Sewage Pumps Functionality -
‘ 301 -~ PUMP. mERMAL‘ OVERLOAD.“

- "3.1.1.1 F uncnonal Descrzptzon

Upon detectlon of a pump thermal overload .via RTU 1nput PnTOL w1th power avallable to :
the station the .flag° PnTOLL will be latched on.” This will _cause this. pump to become - .
unavarlable for RTU control. This flag- will femain latched until the.. thermal overload has

* reset, and either the local reset pushbutton PnLOCR s pressed. or the ‘thermal overload has

been- reset for a time- determmed by the thermal overload timer. (mltlally set to 10 mlnutes)

43 1. 1 2 Control Algorzthm

‘ control algorlthm -

SO Thermal Overload B -_(PnTOLL}Set)

sk FaultReset ' - "~ . - (PnTOLLresen) - -
casePSof A - :
: T . .80: if not (Cl) and (C2 or C3) then PS = Sl
. -+ .SLif Cl and C4 then PS:="S0; - :
S .. end; e .

“The condltions are defined below; '

“c1 = PnTOL S (Thermal Overload:Fault)

o C2 = PnTOTM exprred L -. o L (Pump No n Thermal Overload Trmer
. : o o ‘.Exprred) ' S
C3 = PnLOCR‘ ‘ A R - _(Pump No n Local Reset Pushbutton)
| C4 = SPF S '(Srte Power Avallable)

3.1:2 PUMP IHERMISTOR FAULT o

" ‘3.'1.-2'.1 FunctlonalDescrzptzon e e

Upon detectlon of a pump thermlstor fault via RTU input. PnTHR w1th power avallable to the
- “station the flag PnTHRL will be latched on.-This will cause this pump to become unavailable .
for' RTU control. This flag- will remain latched until the thermistor fault has been reset by the -
act1vatron of the thermlstor reset RTU output PnTHRR pushbutton PnLOCR o

Q-Puise Id TMS705 . Active 29/01/2014 T POge 7ot 154
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3 1 2. 2 Control Algorzthm 2

: ' . '_ -- ' The pump. thermlstor fault ﬂag (PnTHRL) will be set dnd reset accordmg tor the follownng
R .“algorlthm-_' L A : . _
"fSO: Thermistor Fault - . ... , , -(PnTHRL set)- -
S1: Fault Reset = .~ . © . . (PnTHRL reset) .
case PS of

S0 if not(Cl) then PS:= Sl
_ ~S1: __1f_C1 arid C2 then PS:= S0,
- end; - - ‘ R

[

© The conditions are defined below.
CCL=PATHR . o (Themmistor Fault)
v_C2*~' SPF R (Slte Power Avallable)
3133 . PUMP AUTOTRANSFORMER YHERMO SWITCH
3131 -Functzonal Descrzptzon .

o X o | ,'v"_Upon detectlon of a pump autotransformer thermal fault via RTU 1nput PnATO with power-
. i " available to the. station the flag PnATOL will-be latched on. This will cause. this pump to
become unavailable: for RTU control. This flag will remain latched untll the - autotransformer B

~ ‘thermal fault has reset, and either the local reset pushbutton PnLOCR i pressed or the thermal~
fault has been reset for a time determlned by the autotransformer thermal timer (mmally set t0 L

10 mmutes) ' A : '
3132 vControl Algorlthm

- »The pump autotransformer thermal fault ﬂag (PnATOL) W1ll be set and reset according to the .
L *followmg control algorlthm - I .

-S0: Autotransformer Thermal Fault ‘:. S '(PnATO'L set)

St: Fault Reset .' e .+ . (PnATOL reset) - -
- .case PS of

S0: if C1 and (C2 or C3) then PS =815
Sl if not(Cl) and C4 then PS = S0; .

end;

©.Q:Pulse Id TRAS705 Active 29/01/2014 -  Pogegorts4 .
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" The conditions are defined below.

_Cl = PnATO,.- " . ) : '(A'utotransformer Th‘etmal Fa'ult)
o C2 = PnATTM expired o - B . (Pump No.n Autotransformer Thermal

Timer Explred)

-C3 = PnLOCR o L . '(Pump No nLocal Reset Pushbutton)

. C4 = SPF' - - o - (Slte Power 'Avallable)'

314

| 3.'1_.4,'1

L3142

PUMP FAILURE

F unctzonal Descrzptzon

will occur which shall cause the ﬂag PnFAIL to latch on and the pump to ‘become unavailable

- for: RTU control. This flag shall remain latched on until the pumps local reset pushbutton has

been pressed The pump shall then become avallable for RTU control

Control Algorzthm

'SO Pump Falled : '~ ' (PnFAIL,set).
. S1: Pump Not Falled . - " . (PnFAIL reset) -

' case PS of -

S0 1fC1thenPS—Sl : o '
Sl if C2 or C3 or C4 or C5 or C6 or C7 then PS = SO
end; -

.~ The conditions' are defined below. -

T c1= PnLOCR LT (Pump LocalzR,eset"PUShbutton Pressed)

N Tlmer Explred)

Timer Expired)

~

C4 =(PnSCC and PnSC and PnSCCI e).tpi'red)- '(Star'»-_',Contacto,r. Fail -to Close Timer - *

- Expired)

_ C.5A = (PnSCC and PnSC and'PnSC'O‘pexpired)" . (Star ‘Conta_cto’r' 'Ea‘i‘l_ ito’ Open Timer

Expired).

Q Pulse Id TMS705

Page 9 ol

‘Active 29/01/2014"

N Durmg a pump- start- up sequence 1f a contactor is requested to open or close and fails to do so -
‘ w1th1n a time determmed by the- contactor timer (all 1n1t1ally set'to 3 seconds), a pump failure.

- The pump fallure mternal ﬂag (PnFAIL) w1ll be set and reset accordmg to the tollowmg-"p'
. control algorlthm - . : , o

: C2 = (PnTCC and PnSTRT and PnLCCl explred) (Transformer Contactor Fatl to_;'Clo_s'e o

A C3 = (PnTCC and PnSTRTand-PnLCOp expi_red) -(Transformer Contactor - Fail _to Open :

* C6°= (PnLCC and PARUN and PnLCCl expired) ' (Line’ Contactor Fail to Close Timer

154 .




Smclcur Drive Carole Park SPS SP252 Submersible Sewo% Pump S’rcmon Functional Specmcohon . ’
Department of Water Supply and Sewerage ) Page 6

: Bognor St RTU A L i
Bognor St Functional Specification’ Definitive 2.00 - 8 November 1993 o |

Eipired)
, . - » €7 = (PnLCC and PnRUN and PnLCClI explred). (Llne Contactor Fall to Close Timer
- s ‘ ' - Expired) . :

. ‘3.1_.,5A PUMP THERMISTOR RESET CONTROL
3 -1.5.1  Functional -Description )

- To. reset a pumps thermnstor fault it is requlred to pulse the RTU output PnTHRR This -is -
.-achieved by the operation of the pump local reset pushbutton. If the pushbutton is operated and
- the pump has a thermistor fault, then the thermistor .reset output shall ‘be pulsed for a time
determinéd by the reset active timer (initially set to 0. 5 seconds) This output w1ll also be

.pulsed on initial power up of the pump circuit.

3:1.5.2 Control Algorlthm

The operatlon of the - pump thermlstor reset output is based on the tollowmg control '

- algorithm:-
SO: Reset Inactive - I o (PnTHRR inactive)
'S1: Reset Active o o .- (PnTHRR active)
© case. PS of

‘ S0:.if C2 or'(C1 and C4) then PS = S1
S1::if C3 then PS = SO oo

| Cl = PnLOCRl : o . ' | ‘ o @ump No.bn Lodal Reset Pushbutton).x |
. C;’Z' = PnP\lV.R‘l = . ,' B , - .(Reset on Power ‘Up). . ..
| C3 = PnLRTM - o 5 | .l _ B (Pump No.n Reset AC[lVC Tlmer Explred) 3
-. 'C4 = PnTHR N SRR - . _ o (Pump No.n-Ther_mlstor Fault [nactlve)

316 PUMP P AVAILABILITY

: '.A pump _wnll be_ avallztble__ for RTU control according to the following alg.orithm:'— .

PIAV = PIPWR and PITOLL and PITHRL and PIATOL and PIFAIL -

P2AV = P2PWR ard P2TOLL and P2THRL and P2ATOL and P2FAIL

' If any of these conditions are not met then the pump is unavallable for RTU Lontrol and w1ll
. not be able to be started automatlcally or locally via the local start pushbutton

" Q-Pulse 1d.TMS705 S : : Active 29/01/2014 ' . : ~ Page 100f 154 -
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317

® ‘3_.1.7.1

. 3.11.7.‘2

318"

- 3.'1.8.2

S 3181

PUMP EMERGENCY STOP CONTROL -

F unctzonal Descrlptzon ‘

Upon detection- of the operation of the,'emergency stop pushbut.tonvia RTU input PnEMS,' the‘

flag PnEMSL will be-latched- on. If the station is in remote, the flag will remain latched on
until the emergency stop ushbutton. has been released and either the pump: local reset

pushbutton has been-operated or the station is switched. to local: If the station is m local the .

. ﬂag will’ remaln latched on until the emergency stop pushbutton has been released

Control Algorzthm

- | The control of the emergency stop pushbutton latch ﬂag (PnEMSL) is based on the followmg.. '
-.-control algorlthm -

'SO.EMS Inactive IR (PnEMSL ‘inactive)(‘

'_S'l:'EMS Active. . ... (PnEMSL active)
" case PS of - -

S0: lfClPS—Sl ) C
. Sl lf not(Cl) and (not(C3) or (C3 and C2)) then PS = SO
end; -

' The condmons are’ defined below .

:~_C1 - P“EMS o ., _ . ..j L (Pump No n Emergency Stop Pushbutton)"', :

F unctlonal Des‘crzptzon o

. C2 = PnLOCR< L : -.' . L (Pump No n Local Reset Pushbutton) N S
fC3' = LOCREM o (Pump Statlon In Remote)
: PUMP LOCKOUT |

: A pump is only permltted 12 starts wrthm any 1 hour perlod “To ensure th1s limit is not -~

V ‘exceeded, when a pump completes a full start-up sequence it will not. be permltted to start
" . again for five minutes. This will ensure that a- maximum of 12 pump starts- can oceur for each'.'

- pump every hour. In the event of a surcharge this lockout will*be disabled allowrng the pump
to. start. Pump lockout is also -required to lnhlblt two pumps from starting simultaneously.

pump has been runmng for a time determrned by the P1Dly timer (lnrtrally set'to 5 seconds)

Control Algorzthm ‘

.. Once a pump is requested to start, the other- pump will be inhibited from running until this -

- The pump lockout ﬂag (PnLOK) w111 be. set and reset accordrng to the rollowmg control

' algortthm -

' -S0: Pump Able to Start - - e o (anOK reset, PnDly.reset) __
S1: Pump Locked Out . = . . " (PnLOK set, PnDly reset) ~
S2: Pump Locked Out -~ . . . - (PnLok reset, PnDly set) '

§3: Pump Locked Qut .~~~ - (PnLok set; PnDly set)

2NN

g

" | orisbana Gy
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'.-casePSof ' '
S . S0: if C1 andthenPS—Sl
. @ - elseif C4 then PS:= S2;
P 3 S1: if C2 or C3 then PS:= S0; -
_ ‘elseif C4 then PS:= S3; °
- 82:if C5 then PS: = SO;
“elseif C1 the PS;= S3; : ‘ e
. 83:if (C2 or: C3)thenPS —S2 R A E
_ ‘ ‘elseif C5 then PS:= S1; v o :
" end; B e

" ‘The conditions are defined below. -

ClL= -PnSTRT L - SRR R .(Rising edge of'Pump No.n Start) )

C2 = SURCH " o A. . .- (Surcharge Alarm Actlve)

.',C3 = PnLock : P | .: N ) - @ockout Trmer Explred)

: C4 = PmSTRT '. | o ! 0 (Rising’ Edge ot_Pump No.m Start)i '-
‘. C5 = PnDely : o : S - - C’ump Delay Timer lEXp’ired~)__’ _

3.19 'w
‘ ,3.‘1’.9‘.'1 Funcnonal Descrzpnon' :

- Control of the ‘pump statlon w1ll be based on the current state of the sewage ‘wet well level -
~'with the station operating on a duty/standby conﬁguratlon Under normal conditions, with'the -
- -wet well- rising, the duty pump will start once. the wet well level is greater than the Start Duty - -
“Pump Level Setpoint (STRDTY - initially set to 34%). The- «duty pump will then stop when the
: wet well level 1s less than to the Stop Duty Pump Setpomt (STPDTY - m1t1ally set to 14 %) .

If the ‘wet well level contlnues to rlse with the duty pump runn1ng, the standby pump wrll start
~once the wet- well Tevel is greater than' the Start Standby Pump Setpoint (STRSBY - 1n1t1ally set'
to 37%) As well,. 1f the surcharge electrode RTU input SURCH becomes active and two
pumps ate not runmng, then two pumps will immediately. s start.” Once the wet well level begins
to fall, the standby pump will stop once the wet well level is less than the Stop Standby Pump'
- Setpomt (STPSBY - initially set to 17%).-The duty-pump w1ll stlll stop once the wet. well level-..j- '
s less than the Stop Duty Pump Setpomt (STPDTY) :

. In the event of a failure of the wet well level probe all pumps will 1mmed1ately stop and

- control of ‘the pump station will be based on ‘activation of the surcharge electrode. ‘Once the
surcharge alarm, RTU input SURCH, becomes active the duty pump will start. The duty pump -
-will operate until the surcharge electrode goes inactive and ‘has been mactlve for a tlme -
determmed ‘by the surcharge inactive tiner - duty (SATIMD - initially set to 6 m1nutes) '
the duty pump starts and the surcharge electrode is "still- active after a time determined by the .
duty fun timer O’DRTIM - initially set to 2 minutes), then the standby pump will start. Both

- . B B pumps will then operate until the surcharge electrode is inactive, and has been ‘inactive for a.
- . time determlned by the surcharge 1nact1ve timer - standby (SATIMS - 1n1t1ally set to 6
R .mmutes) ' - , : :

Q Pulse Id TMS705
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) o If the emergen.cy stop pushbutton for any pump is operated while-the station is in remote, then
S both pumps will stop, and remain in this state until the local reset pushbutton is operated.
' -3.1.9.2 Conrol Algorithm \
| . _ The automatic operation of the pump station will-be- based on the wet weIl level aecordlng to
| - ‘ R the followmg control algorlthm -

. SO: Stop All Pumps - o o "(Reset RUNDTY, Reset RUNSBY)‘ ‘

", SI: Start Duty, Stop'Standby . © " (Set RUNDTY, Reset RUNSBY) -
-, S2: Start Duty, Start Standby _ . (Set RUNDTY, Set RUNSBY)
_case PS of | |

S0: if net(C7) and.(C1 or (C8 and CS)) then PS := S1;
else if not(C7) and (C2 or (not(C8) and C5)) then PS =82, " .
S1: if (not(C8) and C3) or C7 or (C6 and not(C5)) or C9 'then PS := S0; :
elseif not(C7) and (C2 or (not(C8) and C5) or (C5 and C8 and ClO))then PS:: SZ
S2:if (not(C8) and. C3) or C7 or 'C9Y or (C6 and not(C5) then PS := SO, .
, else if not(C7) and C4. and not(C8) or C11 then PS:= S1;
end; .
~ The _cdn&itions are defined below.
Cl = (WWLEV > STRDTY) -
@ = @ = (WWLEV > STRSBY)
L= (WWL'EVA< STPDTY)
Ca = (WWLEV <. STPSBY) |

o C5 —-SURCH R : (Surcharge alarm acuve)

, C6 = WWLEVI and SATIMS"" . CL (Wet Well Level Invalid and Surcharge
- : | - I Inactive Tlmer - Standby Explred) '
‘ | C7 = PIEMSL or P2EMSL _. - . | , ‘(Emergen,cy Stop Pushbut‘ton P_'reseed)_ }
"cs = WWLEVI R ,- o " (Wet Well Level Invalid) o
: C9 = WWLEVIT '. o : o .' '(Rlsmg Edge of Wet Well Level Invalld)
Ccl0= PDRTIM | T .A B (Pump Duty Run Tlmer Explred)
Cll = WWLEVI and SATIMD : I (Wet Well Level Invalld and Surcharge

Electrode I_nactrve Timer - Duty Expired)

© Q-Pulse Id TMS705° -
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. 3.1.10. INDIVIDUAL PUMP CONTROL

" . x - ’3.1'.10.1 Functional Des‘criptio'nr '

A pump wnll start if it is the duty pump and the duty pump is requ1red to start or if it is the
standby pump and the standby pump is requlred to start. The -pump will only start if*it is
‘available-for RTU control and. the pump lockout ﬂags are inactive. A pump will stop if it is no .’
‘longer required to- run in remote, or- lf the emergency stop pushbutton is operated o

E .When the station' is swntched to local, the RTU w1|l stop all _pumps and wnll perform noA
s automatlc pump controls until the statlon is returned to remote.’ .

30102 Control Algorlthm .

The control of each mdmdual pump wnll be based on the follownng algorlthm -

\

¢ 7 SO:StopPumpNol " (Reset PiSTRT) -
' - S1:Start Pump No.1 S (Set PnSTRT)

~casé PS of '
S0: if C1 and not(C13) o S S
~ ((C6 and C2 and C3) or o N
' SR : - (C6 and not(C2) and C4) or h ‘ Lo
, . T (noy(C6) and CT)) then PS := = st
. : ‘ - S1:if (not(Cl)or - .
(C6 and C2 and not(C3)) or .
"(C6 and. not(C2) and not(C4)) or ~
~Cl0or -~
_' Cll)then PS = SO

\

|

\

§ " puMPNOI
DT
|

|

|

|

\

|

|

|

\

|

end;

The conditions are defined below.

Cl=PIAV B R (Puimp 1 Avarlablej
¢c2=purypt - o .'-(Pump 1 Duty) |
'C3 = RUNDTY " - - . (Duty Pump Requnred to Run)
L C4 %RUNSBY , “ | . - L .- | (Standby Pump Requ1red to Run)
cs ;__PiAv | o T (Pump 2 Avallable) |
C6 = LOCREM . ) | _ - .. o | : | (Pump Station i in Local)"
. " _ C7= ‘.PISTRPB" o : - | (Pump No.1 Start Pushbutton Pressed)
R C8 = DUTYP2 . | | T ':VV(PumpZDuty) |

& Pulse td TMS705 ' - : S - Active 29/01/2014 : - . rage taor



Sinclair Drive Corole Park SPS SP252 Submer5|ble Sewe%e Pump S’rcmon Funchonol Specmcohon

Department of Water Supply and Sewerage S Pa_ge 11
Bognor St RTU . ’ :
Bognor St Functwnal Spectﬁcatwn Deﬁmtlve 200-8 November 1993

} C9 = P2STRPB E -, (Pump No.2 Sla'rt'l')ushbutt'on Pressedj 4
- ' _' c1_o=" LOCREM{ o . ~ (Station lnitially Switched to ‘Li)'cal)-i
“ | l Cl'l% -APIVEM'SL - S _' - (Pump No.1 EMS Pushhut'ton Oper_ated)
4 _Cll’Z= P}.EMSL ' o _ . ) - (Pump Ne.2 EhdS Pushbutton' Op‘er'at:ed)
. cB= piLol; elr.PlDly‘ _. o pump No.ﬁl-Loclked‘Ou_t‘) _‘
| c14=P2Lock a;fzm; - V' o B ~ (Pump No'.é Locke‘d'“Out)_v' _'
PUMP NO2- |
SO: 'Stop'PUmp'No 2 | o | o -- ~ (Reset P}’ZSTRT) i |
S1: Start Pump No.2 DI __’(Set_pl_’_Z_ST,RT»)g
o AI,'casePSof’. o o
Lo .- . 7 80:if C5'and n0t(C14)

. ((C6 and C8 and C3) or_ o
(C6 and not(C8) and C4) or . .
" (not(C6) and C9)) then PS := Sl,' '
S1: 1f (not(C5) or- '
: . o : ~(C6 and C8 and not(C3)) or -
' . . - (C6 and not(C8) and not(C4)) or L
R ‘ : ~Cl0or- o e e
_ C12) then PS:= SO :
end; ,

*':.3.if."1'1' PUMPHLOCALIINDI'CAMNLAMP( SR

V ., ' 3.'1.‘11'.1 Functzonal Descrzptzon

The pummp local 1nd1cat10n lamp, RTU output PlLOCL wnll remain steady on lt the pump

_ has completed its startup sequence and the PnRUN input is actlve The lamp will remain aetlve
untll the PnRUN mput becomes 1nact1ve : ‘

The pump local 1nd1cat10n lamp wnll flash if the pump is unavallable tor RTU control, or the
. emergency Stop alarm flag is active, or the pump is locked out and unable to run. The lamp
L w1ll cease to ﬂash when all these condltlons are false

Q-Puke IdTIv\S705 E - _ . Active 29/01/2014 , - . Pagelsoris4
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3.1.11.2

3112

3121

¢

Control Algorithm N

VThe pump local mdlcatlon lamp- output will be set and reset according to the tollowmg control
: algorlthm - : :

S0: Purnp Local Indication Lamp Inactive .. (PnLOCL inactive)

Sk Pump Local Indication Lamp Active + (PnLOCL active) - -

case P_S of

S0: if C1 or C2 or C3 or C4 then PS:= S1;.
Sl if not(Cl) and not(C2) and not(C3) and not(C4) then PS:= = §2;

:end;r

‘C'l =PnRUN - - : T : . (Pump No.n:liunning)‘

C2 = P_n—/tl-\?_and' 1.second o _ | . ‘ _ ._ | (Pu'mp Unavailable an'd"..l -Second Flasher) -
3 =PnEMSL and 'ls_e'c'ond N o _' | ': | (Emeérgency Stop and. 1 Second Flash_er) ) |
C4 - _PnL'okf' 'antl Isecond l. S o o ) ; (Pux_tlp.chkecl Out ,and.l Seconq Flasher). -
P“UMP STARrsEQUENCE BT | - |

Functional Description -

' When a p‘uinp is requested to start the follcwing sta‘rt-'up sequence }w'ill befollowecl:;

B

1. The star contactor shall close.”

- 2. When the star contactor has closed, the transformer contactor shall close. g _
. 3. After a time determined by the sequence timer, (PnTIME - initially setto 1 second) the star

*". contactor shall open.

- .3.1.12.2

algorlthm -
S0: All Contactors Open - . (PnTCC inactive, PnSCC "_inactive,
_ C ., PnLCC inactive) - :
S1: Star Ctontactor Closed = L "~ (PnTCC inactive, PnSCC actlve PnLCc"l '
: o : o ' .- Iinactive) ' _
- 82 Transformer'Contactor Closed (PnTCC active, PnSCC actlve PnLCC
S o - inactive) . ‘
S3: Star Contactor Open S : -~ (PnTCC. active, PnSCC inactive; PnLCC'
R inactive) . .
S4 Lme Contactor Closed. L . (PnTCC actlve PnSCC mactlve PnLCC'
S0 lactive) .
-*S5: Transformer. Contactor Open _ - (PnTCC mactlve, PnSCC ~ inactive,
S e . " PnLCC active) : o

4. When the star contactor has opened, the. lme contactor shall close. £
5. When the line contactor has closed _the transformer contactor shall open

-Control Algorzthm

Once - selected to run, the start- up sequence for each pump 1s glven by the following

'muy

Q- Pulse Id TMS705
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_case PS of .
S0: if C1 and n0t(C3) then PS = S1;
- S1: if C1 and'C2 and not(C3) then PS:= S2;
" else if not(C1) of C3 then PS:= SO; . .
S2:if Cl and C2 and C4 and C5 and. not(C3) then PS = S3
- else if not(C1) or C3 then PS:= SO; A - o )
-$3:°if C1 and C4 and not(C2) and not(C3) then PS = S4 . ' B A
. _else if not(C1) or C3 then PS:= SO; . h
" $4: if C1 and C4 and not(C2) and C6 and not(C3) then PS = S5
. else if not(Cl).or C3 the PS:= S0; = : :
" '85: if not(C1) or C3 then PS:= S0;

. The conditions are defined below. -

3113'

c1 PnSTRT E (Pump required to Run)

) = Pn_SCr S | o o (Star Cbntactot.Closed)
, :_ C.3. = .PnEMSL . (Pump No.n Emergency Stop Pushbutton) N . | o
C4 PnTC ) . ‘» ) '_‘- o '~V(Transf0rmer Contactor Closed). )
o "_.CS — PnTIME | ) - .' 3 i o .(Sequ_ence Timer Exptred)‘ ' |
C6 =‘§nvLc “ o "‘ f e RN (Line,Cp_ntactOr Closed‘)-'_ .‘
"PUMP DUTY SELECHON. : | . |

31131

: ‘3.‘1.13..2

Fi unctzonal Descrtptlon

This pump station operates on a duty/standby conhguratlon whereby one pump is deslgnated',

o ~the duty, the second pump its standby. A pump duty/standby ehange will occur if the duty o

pump becomes unavallable for RTU control or when the duty pump stops

Control Algortthm

" The selectlon of the duty pump wnll be based on the followmg algonthm -

| 'SO Pump No 1 Duty R _ (PlDUTY active, P2DUTY 1naet1ve)

~ Sl:PumpNo2Duty - (PIDUTY inactive, P2DUTY active)
"S22:NoDuty . =~ = A v "_(PIDUT_Y_inactivle,. P2DUTY inactive)-
| 'case PS of

S0: if C1. and- C4 and (CS or: n0t(C3)) then PS = Sl
- S$1: if C2 and C3 and (C6 or n0t(C4)) then PS = SO
S3: PS:= SO

- end;

Q- Pulse Id TMS705
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The condltlons are deﬂned below

. o c= PlDUTY.' o _~(Pump_'No.IDuty) -
2 =.P2DUTY | R (Pump No.2 Duty). |
GBS PIAV N R o ©Pump No..'lAvailable)»
. cas= Pé_AV - I !  Pump No.2 Available) |
cs=PIRUNG - (Ralling Bdge onf-Pu-mvao.l Running)
) 06 = Pznum_- R " (Falling Edge of Pump No.2 Running)

3.1.14 - PUMP MINUTES RUN

.3.1.14. 1 F uncrional Description

jA hours run counter shall be kept for both pumps that w1ll be cleared at mldnlght For every _

- second that- the pump is running-a ‘pumps. seconds counter (PnSECS) counter will be
incremented. “When this counter reaches 60, a pumps minutes counter (PnMIN) will .
mcremented by one and the pump’ seconds counter will be cleared.

' '3.1.‘14.‘.2 Calculatzon Algorzthm

‘ The calculatlon of pump mlnutes run w1ll be based on the followmg calculatlon algorlthm -

- lf second and PnRUN then PnSECS = PnSECS + l
1f PISECS =60 then

. Pann = Pann + 1
" PnSECS = 0;, -

b

- end;

32 RIU Power-UP- Control -
' Inltlally after power up the RTU shall perform the followmg control.
1. Make pump no.! duty,

' 2 Inhlblt all transmnssnons for ﬁve seconds

154
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33

'MM@MLS
) g The followmg alarms w111 be generated by the RTU and sent back to Eagle Farm SCADA
system _
B Alarm Dtscrmtlon _ : . Alarm,Po_int
Pump No. 1 Control C1rcu1t De- energlsed o 'PIPWR‘L - R
' Pump No.1 Thermal Overload - . - PITOLL
_Pump No.1 Thermistor Fault -+ -PITHRL
" Pump. ‘No. 1 Autotransformer Thermlstor Fault - PlATOL .
S Pump No.1 Fall to\Start - - PIFAIL -
o Pump No.2 Control C1rcu1t De-energlsed L P2PWRL
" Pump No.2 Thermal Overload. =~ - .- = P2TOLL
Pump No.2 Thermistor Fault Sl . P2THRL -
. Pump No.2 Autotransformer Thermrstor Fault - P2ATOL -
' ‘Pump No 2 Fail to Start S .. . P2FAIL
a PUmp Station Site Power Fal .~ SPFL g
~ Pump Station Surcharge Alarm - - - - .~ .. SURCHL : .
Pump Statlon in Local Control R LOCL
Wet Well Level Invalid ~ - . C . WWLEVI
_‘Delivery Pressure Invalid -~ . ~ Presl. ¢
. Pump No.1 kWatts Invalid - . - C  P1kWI
- Pump_.No.2 kWatts Invalid o 7 P2kWIL
: .Pump No.1 Amps Invalid SRR - PlAmpl
' Pump No 2 Amps Invalld e ... . P2Ampl -
’RTU Commumcatlons ,

34

| 'The RTU shall initidte a. commumcatlon to the Eagle Farm SCADA system upon the detectlon-
.,of the followmg condmons » I S R

1. A change of state of any d1g1tal mput or speclﬁed mternal ﬂags ) .‘ S

| »"/'2 A percentage change in wet well level

For each RTU-Eagle Farm communlcatlon the status ot the entlre slte shall be sent The :

| ' format of the reply message 1s deﬁned below

' s
‘ TxBufO F _Bl_t 5 Pump No.1 Power off p B
: . -Bit14 . .. Pump No.1 Thermal Overload -
- Bit13 . Pump No.1 EmergencyStop .
" .Bit 12" - ° Pump No.1 Thermistor Fault o
Bit 11 - Pump No. 1 Autotransformer Thermal Fault L
Bit 10 Pump No.1 Failed . '
" 'Bit9 . Pump No. 1 Runmng
- Bit§ ~Spare .
© Bit7 . Spare L e :
o Bit6 Spare. . . oo,

" Bit5 -~ Spare -

f_ Q-Pulse 1A TMST05.
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Bit 4

Bit3 = -

- - B2
‘ S B:tl

Bit0

CTxBuf,1 . Bit15
| Bit 14
Bit 13

Bit 12 -

Bit 11

Bit 10

‘Bit9
 Bit8
Bit7

Bit6

. Bit5

Bit4
" Bit3 .

. Bit 2

CBitl
...BitQ'

TxBuf,2 ~  Bit15

Bit 14

Bit 13 -

S © . Bitll

" Bit 10

- . Bit9 -

. Bit8
Bit7 .

‘Bit6
‘Bit5

“Bit4

. Bit3
Bit 2
Bit 1

Bit0

TxBuf,3
- TxBuf,4
~ TxBuf,5
" TxBuf,6 -
" TxBuf,7 -
TxBuf,8
TxBuf,;9 B
TxBuf, 10(11)
TxBuf,12(13) Inflow
TxBuf,14 -
TxBuf, 15
" TxBuf,16

_Spafe :

. Spare -

Spare

- Spare

Spare-

Pump No.2 PoWer Off

- Pump No.2 Thermal Ovérload
Pump No.2 Emergency -Stop
- Pump No.2 Thermistor Fault

Pump No.2 Autotransformer Thermal Fault
Pump No.2 Failed

Pump No.2 Runnmg

Spare

Spare

Spare

Spare
Spare

~ Spare
- Spare
. Spare

Spare | '

Site Power Fail

~Station Surcharge -

Statlon in Local

“Wet Well Level. Invalid
~ Delivery Pressure Invalid

Pump No.1 kWatts Invalid

"Pump No.2 kWatts Invalid . -
. thp No.1 Amps Invalid
- Pump No 2 Amps Invalid
“Spare.

Spare -
Spare
Spare
Spare

-~ Spare '
- Spare

Wet Well Level
"Delivery Pressure
Pump No.1 kWatts
Pump No.2 kWatts
- Pump No.1 Amps -
“ Pump No.2 Amps -
" RTU Temperature -
Volume-Pumped

Pump No.1 Mmutes Run
* Pump No.2 Minutes Run
- Pump No.1 Operatjon’s

Q-Pulse Id TMS705
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. TxBuf,17 Pump No.2 Operations

TxBuf,18 . Station Average Flow’
. TxBuf,19 - Pump No.l Average Flow
_TxBuf,ZO_ . Pump ‘No.2 Average Flow

YA RTU Calculatlons

| CALCULATYONS

‘;The followmg ca]culatlons w1ll ocecur m the RTU and be. commumcated back to Eagle Farm

- 1. Calculatlon of mﬂow based on wet well level

: 2 Total Volume Pumped based on Inﬂow and wet well level

S 3. Statlon and Pump Average Flow

4. Motbr Power Flltermg._
INFLOW "
F uﬁetidnal bescriptibrl o
Inflow mto the wet well .w1ll be calculated using the wet well level From the wet well level :

-and  using provnded constants, a storage value (in m’) for “any wet well level can be
. determmed At constant specnﬁed periods an increase in storage capacity will be caleulated for .

 that - period, and this increase will be converted to a litres. per minute inflow value. This
" “calculation will 'only occur when the pumps are. not in operatlon During times when a pump is

operatmg, the inflow w1ll be kept constant at the value pnor to the pump operatlon
Calculatlon Algorzthm
E The calculatnon of wet well mflow wnll be based on the tollowmg ealculatlon algorlthm -

if C1 and C2 then“, o

© . Head = WWLEV *KI; " . - "~ - (Head in Metres)
- StoNow = Head * K2; (Storage in m3)
- InFlow = (StoNow - $t0OId) * 1000 / 2;  (InFlow in l/min)
. StoOld = StoNow :
B ;
" The eonditibns are deﬁhed below.: -
~Cl = PISTRT and PZSTRT .. . (NoPumps Running) -
= INFTIM . (Inflow Timer Expired)

o Q Pulse Id TMS705
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353 VOLUME PUMPED

'_ ~ .3.5.3.1 Functional Description
This calculation: is performed to determine .the volume pumped by the pump station and for
each individual pump. These values are cleared at midnight. The -volume pumped -is calculated
by determining ‘the total flow into the wet well during pump operation and adding to this
volume change in the wet well during this same period. This volume change is determined by

- storing the volume in the wet well when the duty pump starts (or standby pump if required) -
and subtracting the volume when the duty pump stops These calculatlons shall be performed
_at the end of each pump cycle : » '

"~ . . To determme a value for the volume pumped by. each pump, if during the pump cycle only
.one -pump operated then the volume pumped value will be added to the volume pumped for
that pump : '
. .3'._5‘.3.2 : Calculatlon AIgOrithm .

The calculatlon of wet well mﬂow will be based on the followmg calculatlon algorlthm -

- if Cl then
‘{ StoStr = StoNow
A Start RUNTIM,
i}f C2 then‘_ - ‘.
' ) {' - 'StoStp = StoNow; -

Totinf = Inflow * RUNTIM .
" TotVol = TotVol + TotInf + _(StoStr - StoStp), :
if C3 and not(C4) then P1Vol = P1Vol + Totlnf + (StoStr StoStp)
if C4 and not(C3) then P2Vol = P2Vol + TotInf + (StOStr - StOStp) -
' Reset RUNTIM; .

_ The conditions are defined below.

"~ Cl1 = (PIRUN or PZRUN)t  (Pump Start)

- e

C2=(PIRUNand P2RUN)4 .~~~ . (Pumps Stopped)

C3=PIRUN =~ - -~ (Pump No.l Running) . -
© C4=P2RUN - " " (Pump No.2 Running)

QPuIse ld TMS705 : . : Active 29/01/2014" o L Page 220t 154
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: u
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354

- © 3541

3542

'Calculatzon Algorzthm e

Bognor St Functwnal Spectfu:atwn Detlmtlve 2 OO 8 November 1993

: STA HON AND PUMP AVERAGE FLOW

F unctzonal Descrzptzon B

’A station. average flow.and pump average flow values will be calculated based on total volume
pumped for the day and-the time. These values will be lltres/mmute To calculate: average flow -

S a separate mmutes run time shall be. kept for each pump (PnMSol) wh1ch w1ll contam the time :

the pump. has run on its own.

. .

" The calculatlon of average ﬂow w111 be based on the followmg calculatlon algorlthm S

~

o _StnAvg = TotVol / Tlme

P1Avg = P1Vol / P1MSol;

.- P2Avg = P2Vol / P2MSol;

355

15.5.5._1 |

@ ks,

Calculatzon Algorzthm

* Time = Number.of minutes since midnight-;‘ o

MOTOR POWER FILTERING

F unctioﬁal '.Desc'ription -

Motor power kllOWatt s1gnals for: each pump are mputs to the RTU Filtering ot these slgnals c
- shall- occur prlor to transmnssnon to Eagle -‘Farm. Thls samplmg w1ll mvolve calculatmg a.
'rollmg average over S samples at 1 second mtervals S

. The ﬁlte_'rihg '(_)f. the_-'ki_'lovvatt motor:pewer‘spighals will be based on fthe_follov'ving 'algdrithm -

i second. then "

" PnKW5 = PnKW4; - -

PnKW4 = PnKW3; . "

"PnKW3 = PnKW2;

PnKW2 = PnKW1; -
- PnKW1 = PnKW; .- ' ’ L
'PnKWF = (PnKWl + Panz + PnKW3 + PnKW4 + PnKWS) / 5

Q Pulse td TMS705

Active 29/01/2014
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Bognor St RTU . L ) s

356

3562

: Bognor st Functional Speaﬁcauon Definitive 2.00 - 8 November 1993 .

PUMP OPERATIONS
F unbtibrial Déscripiion :

A value w1ll kept for each pump ‘on the number of ‘pump starts that have oecured since.
'mldmght : .

} Calculation Algorirhm o

The determmatlon of the number of pump operatlons will. be based on the followmg‘
.‘algorlthm- '_ : . S :

: jf PnRUNT t.hen PlOp = PlOp + 1

~ Q-Puise Id TMS705

ActiVe 29/01/2014.
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Sinclair Drive Carole Park SPS SP252 Submeﬁsible Séwdgéli‘u'mb Station Functional Specification - ’

"Project: BOGNER  Tue Oct 26 15:59:23 1993

BOGNER STREET SUBMERSIBLE PUMP STATION

ThlS program’is for the local .automatic and local manual control of
Bogner -Street submersible pump station. It is responsible for. the

" control of the two pumps, -the transmission-of all digital and analog

change of states- to Eagle Farm SCADA system, and the detection and

- transmlssuon of varlous lnternal alarm cond1tlons. S

The conf1guratln of thls RTU is 2x16 input Dl modules, 2x8 input Al
'modules and 1x16 output DO module. : ’

:_User:Table_List»

Ind| Table Name =

Qualifiers .
DI Module Slot
DI' Module ‘Slot
DO Module Slot
Al Module Slot
{Al Module Slot
Receive Flags
Internal Values INT
YInternal Values REAL
Internal Flags -
) 10{Event History Tablel 1

" 11|Event History Table2’
" 12|Hours Timers

13 Minutes Timers

14]Seconds Timers

15|P1 Alarm/Event Flags |- .~ |
~16]P2 Alarm/Event Flags { .

17|site Alarm Flags o

VS WN =

Q{Pu|-seld,rMs7o5 o o T Ao’ﬂve2'9/0‘1/20].4
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 Project: BOGNER  Tue Oct 26 15:59:23 1993

1

Table Name: Qualifiérs.i

Tabte Symbol:

. Data Type: Integer Parameter

Ciprm)

‘Ind

‘Name

Yalue

AW = O

oo o.

Table Name: DI Module.Slof'1
. Table Symbol: DI1 -

Data Type: -Discrete Input,

Ind

Name

] ValQE’;

VENAVNHSWN =

PIPWR .

P1PB -
P1EMS .
P1THR
P1ATO

P1STRT
P1SC
P1RUN
P2PWR
p2ToL -
P2PB

{P2EMS
IP2THR

PITOL

PILOCR

P2ATO .| -

Digital Input ﬁédule

‘Q-Pulse ld TMS705 -

No.1 {Smpﬁ-

€OS name: . -

Last Index (Ind): 4.

Lo,

’ COS.name:-DInb1

Last-lndéxi(lnd)i;

Active 29/01/2014
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. Sinclo‘ir Drive Cdrole Park éPS SP252 Submersible Sewage ~PuAr‘hp STOﬂOh Functional Specification - '

Project: BOGNER Tue Oct 26 15:59:23 1993

;- Table Name: D! Module-Slot 2

. Table Symbol: DI2. .
"~ Data Type: Discrete Input

(d-i)

“Ind

Name

Value- T

VNV HWN SO

P2LOCR
P2STRT
p2sc
P2RUN
SPF
SURCH
LOCREM
ATTRS

Digital Input Module No.2 - Slot 2

. Q-Puise Id TMS705

cos n?me: DInp2
- :Last Index (Ind): 15

Active 29/01/2014
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Sinclair Drive Carole Park SPS SP252 Submefsible SeWoge Pumb Station 1Funcﬁonol SpecificoTion

Project: BOGNER  Tue Oct 26 15:59:23 1993

- _ Tabie Narﬁe: [1]8] ModuleASlot 3. E . ) ) * .COS name: Lo
‘ ’ Table Symbol: DO1 ) " Last Index (Ind): 19
Data Type: Discrete Output " (d-o) . . : g

Ind{Name ~|value

DERECT
CRELEC

P1THRR
PiLoCI
P1TCC
P1SCC
PILCC
P2THRR
10|p2L0OCI
“11]|p271CC : . o v o .
12{p2scc - | o . ’ o
13]p2LEC ' : . :
14 1ATTI

O OOV WN 2O

Digital Output Module No.1 -"Slot 3 |

.

Table Name: Al ‘Module Slot &4 . U "* COS name: Alnp1 |
' : .Table Symbol: AI1 D S Last Index (Ind): 8 °
‘ ' Data. Type: Value Input '~ (v-i) : ' ;

| 1nd|Name. [value -

PIKW
PIAMPS -
P2KW |
P2AMPS.

BNV WN - O

RTUTMP |

.Analog Input Module No.1 - Slot 4

Q-Pulse Id TMS705 - s o . Acfive 29/01/2014 .~ . Page280f154



. Sincloir.Drive Carolé Park SI:DS SP252 'Su_bmers_ible Serge Pump Station Functional Spéciﬁco{ion '

“.Project: BOGNER  Tue Oct 26 15:59:23 1993

iablé Name:" Al Module Slé;-S

: ‘ - Table Symbol: AI2 . .-
- ‘Data.Type: Value input

Sv-1)

|- 1Ind Nahe

Value |

WWLEV
DELPR-
CPCUR
CPVOLT -
CPPIRE
CPP2RE

NV SN O

1-~5Aﬁalog Inpui Modu}e,Not2~- Slot 5 .

Table,Namé:ARecéivé Flags -
Table Symbol:. RevFlg:
- "Data Type: Discrete

ki)

.Ind|Name-

value

PreDis
Pmp1Ds
Pmp2Ds
SysDis
Revs . -
Revé -
Recv7

NV R WN = O

Levdis |

- @PUlse Id TMS705.

COS.paﬁe: Alnp2
Last Index (Ind): 7

COS .name: o
Last -Index (Ind): 7 .
-
|
’
|
|
o

Active 29/01/2014 ... . - .. - Pagg29.of 154



‘Sincldir Drive Cofo_lé Park SPS SP252 SQbr‘hersib_Ie SéWoge’_Pum'p Station Functional Specification -

.Projeqt: BOGNER. Tue Oct 26 15:59:23 1993

: ’ "Table Name: Intefnal,Values INT . “- " coS name: . o
‘ - Table symbol: - S Last Index (Ind): 43 °
Data. Type: Integer Valye - _ (int) :

Ind|Name -Yalue

PrvLev
Deltal
Lv-ve%.
Lv+ve%
IntT1 . |
Int12.
IntT3
IntT4
SysSts
oldsys
. 10]|LevDif
11{P1Secs :
12|P2Secs |
13{PIMin -
14{P2Min
15{volCnt
~. 161 InfCnt
- 17 {PIKWF
18| P1KW1
- 19|PIKW2 1
© 20|P1KW3 N
21| P1KW4
22 |P1KWS
23 | P2KWF
C 24 |P2KWY.
o . < | 25|P2kw2 ) IR : o .
S T T B2 L. ' S R o : e R
o - R o 27 (P2KW4 .| ST : g I
e o : | 28|P2KWS - | - . oo o
o | o9|pop e
S : ~30|P20p | - : 0
: L ) 31{PmpCnt | = .} ' . : -
32|PIMStr | -
33{P1IMSol |-
34 |P2Mstr.
© 35]P2MSol”
.36 |P1Prev
37(P2Prev
- 38|StPrvi :, : N ‘ R - ) o ’
39(stPrv2 I ., o ‘ c e ' . R -
40[SysPrv |- : - - - ' o B '

CENOVNBEWN = O

. . Q-Pulse IdTMS705 L S .. Active 29/01/2014 - T ' Page30of 154



-Sinclair Drive Carole Park SPS SP252 Sub_mersiblé Sewage Pump Station Functional Specification’

Project: BOGNER. Tue Oct 26 15:59:23 1993
: Table Name: Internal Values.REAL & -~ €0S name: )
: . - - . Table Symbol: R - : tast Index (Ind): 46
) .~ Data Type: Real Value _(real) - N Tl

- Ind Naﬁe value A

Inflow
StoNow
Stoold
Head
StnAvg
TotVol
VolY1
VolY2
VolY3
VolYs
10| VolYS
111oldInf
12|StoDif
13 |Real T
- 14 |Real T2
. 15[Real T3
16(ma.
17 |VolFac
18(volTmp: .
. 19| InfFac
s T < 20 InfTmp
- ' . - 21|strPSr
s ’ . 22{StFPSp
" 23{TotInf
S 241 1nfPSr |,
25{InfPsp |
26{PIMNY1 |
27 |P1MnY2
- 28{P1IMNY3

. S 29leaMnvs |
L . ) ' -30|P1MNY5

' ] 32|paMnnt - N
33 [p2MAv2 | N .
34 [poMnY3 | - - : :

35|P2MnY4
36|P2MnY5

QO NOWVEWN = O

38 (LevmA
39|PresmA
40(Level%
.| - 41{Pres% . S
- 42|P1Vol A - o . S . ) S
43fP2vol 4" . . oY R R - .
T 44 P1AvVg : T - o _— o
.45 (P2Avg

. ‘Q-Pubse Id TMS705 S Active29/01/2014 B L - Pagedlof1s4. |
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_ Project: BOGNER. “Tue Oct 26 15:59:23 1993

C Table Name: Internal Values REAL R COS name:
‘ - "Table Symbol: . : L Last Index (Ind): 46
Data Type: Real Value- . (real) : .

" Ind|Name value :

46

Table Name: Internal :Flags ."_ o Co COS -name; . s
Table Symbol: = = . - _Llast-Index-(Ind): 23
Data Type: Discrete - - (bit) . .

~ Ind|Name Valpe

cos:
Ack . .
MidPls
Pl1av [
P2AV
RUNDTY - |
RUNSBY
Pwron . . . - . o
putyPt | - . . o ]
- puTYP2 | - S S :
. 10}P1STR
| 11{p2stR | v o L S e
12|Plek  |© L B S o e
“13|P2Lok’ o o o T
] v 14|P1Dely C e L .
N _15|p2Dely ° U IR _ S ..
S LT -16|P1ENDbL : e :
. K .. - .17|p2Enbl
. . - ©. | 18|piHLAL
- 19|p2HLaL
o : . °] . 20(P1HLdD
" 21{P2HLdD
© 22|BtyLok
23 |Flash

VOENOUSUWN O

‘QPuseldTMS705. . S Active 9/01/2014 . Page3zofl154




Sinclair Drive Carole Park SPS SP252 Submersible Sewage Pumb Station Functiondl Specification

" Project: BOGNER ‘Tue Oct 26 15:59:23 1993

) . Table Name: Event History Tablel COS name:
‘ "~ Table Symbot: EvHis1 L = Last Index (Ind): 230
: " Last Index Name: MEvHis

Ind{P1AF#1 |INFL#1 |Levi#1 |P2AF#1 [SAF#1  |DarEvl |TimEv1 [SecEv
(int) [¢int) {C¢int) . |(int) [Cint) J(int) |¢int) [(int)

VN NS W =O

|
~'Q-Pulse Id TMS705 ° o , Active 29/01/2014 " ’ S + Poge 33 of 154



Sinclair Drive Cdrolé. Park SPS: SP252 Submersible 'S-ewog'e Pump SToﬂoﬁ Fu_ncTion;dI Specification-

. Project: BOGNER ~ Tue Oct 26 15:59:23 19937 . ..

- R : i . . - - R . - '.- -\' - . B - -» ~ . .

o " - _Table Name: Event History Tablel . COS name: - :

: ‘ . -Table Symbol: EvHisl- . el Last Index (Ind): 230 -
LT . : . " Last -Index Name: MEVHis.

| tnd|P1aF#1 |INFL#1 [Levi#t  [p2aF#T {SAF#1  |DatEvd-|TimEvi |SecEvl -
“olGnt)” jdint) . o [Gint) CCGint)  |(int)  [Gint) [ Cint) [ Cint)

CQPUseldTMS705 e T Active 29/01/2004 T T L -‘.P'qge34_‘0f154
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Project: BOGNER Tue Oct 26 15:59:23 1993

.. Table Name: Event H_istory‘Table1 - cos name:. )
. Tabte Symbol: EvHisl . . Last.Index (Ind): 230
. DT . ~ U Last I‘ndex Name: MEVHis

.-lnd PIAF#1 | INFL#1 |Levi _PéAF#1 S;(F_#‘I- DatEvl [TimEv1l |SecEv1l
©ojeint)  jCint) - JCint)  (CiAt)  1Cint)  JGint)  [(int). [(int)

% .. | 1 0 )

i

i

Page 35 of 154
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- Sinclair Drive Carole Park S’PS'VSP2'52 Submersible Sewage Pump Sfoﬂon Functional §p‘eciﬁ<':oﬁon )

‘Project; BOGNER  Tue Oct 26 15:59:23 1993

i . Table Name: Event History Tablel I ' COS name:
" - - Table Symbol: EvHis1 ~ " : Last Index (Ind): 230
. o : Last Index Name: MEvHis

Ind|P1AF#1 |INFL#T |Uevé#1 |P2AF#1 |SAF#1 |DatEvl |TimEv1®|SecEvi.
. ¢int) (int) (int) |{int) -{(int) - |(int) -{¢int)_ [(int)

135
| 136
139 . o , : . _ 4 _
140
61|
162
143
144
145
146
147
1481 -
49|
“150] -
151
152
| 153
154
55|
156
1E1:1 I R I | S
e
_ o 161
S e
. ' 163
‘ N 74 .
R 165 2
166 -
167
168
169].
170
171
172
173
174
175]°
176
177]
e
;| are

‘Q-PUBeIdTMS705 © . 7. Active 29/01/2014
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Sinclair Drive Carole Edrk SPS SP252 Submeisible Sewage Pump Stafion Funcfional Speé:i_ficoﬁon(

Project: BOGNER  Tue Oct 26 15:59:23 1993

. © Table Name: Event History Tablel COS name: :
‘- Table Symbol: EvHis1- B o - Last Index (Ind): 230
S . s _ Last Index Name: MEVHis

Ind|P1AF#1 [INFLET-|Lev#1 |P2aF#1 [SaF#1 - [Datevi [TimEv1. |secEvi
~jdnty et [dnt) e [Gino et [Gint) |Gt

180] .
L: 1
182
1831. .- | -
184 -~ Ao
185 : o
186 -
187
188
189
190
1.191
192(-
1193
1941 -
.'.195
. 196] --
1977 )
202 o
-"203
2041 B - o . .
206 . . ’ - ) -
207} . B
208 R 2
S209 - L -
1210
211
212 AR
213 o ot
214 ’ -
215
216
-217

219|° ' N R R R
111 U P T A : : :
221 . o . - . = o

222 o 1. -
223 o o . .
224 ) B X . . "‘,

QPuseldTMSZ05 . .0 CAchiveasfoiona. T . Poged7ofisa




Sinclair Drive Carole Park SPS SP252 Submersible Sewage Pprhp Station Funcﬁondl Specification

. . Table Name: Event History Tablel © ' CO0S name:

Table Symbol: EvHis1 : tast Index (Ind): 230
o ) : : _Last Index-Name: MEVHis

|
Project: BOGNER  Tue Oct 26 15:59:23. 1993 L _ . A '

| Ind|P1aF#1 [INFLEY {Lev#l  [P2AF#1 |SAF#1 |DatEvi |TimEvl |SecEwvt
B (4121 9] (int) (int) (int) |C¢int) . [(int) (int) (int)

225|
226]
227!
228
229
230

Q-Pule ldTMS705 - . " Acfive29/01/2014 ' ' ‘w0 -Page38of154
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Project: BOGNER Tue Oct 26 15:59:23 1993

. B Table Name: Event History Table2

- Table Symbol: EvHis2

I

Cos ﬁame: : -
Last Index (ind): 230

~Last Index Name: MEVHT2 .

_Ind|P1AF#2
¢int),

INFL#2
(int)’

LeQ#Z
¢int) .

P2AFH#2 -
(int)

SAFH2

(int)

DatEv2 |TimEv2 |SecEv2
(int) |(int) [(int) -}

Ye~NCUVMEUWN o |

Q-Pulse Id TMS705 * -

- Active 29/01/2014
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. Sinclair Drive Carole Park SPS SP252 Submersible Sewage Pu.r_;np Statfion Functional Spécification

Project: BOGNER = Tué-Oct 26 15:59:23 1993

~ "Table Name: Event History Tabte2 _ . COS name: . )
‘ .Tabte Symbot:.EvHis2 . T Last Indekx (Ind): 230
N Last Index Name: MEVHT2

| ind|P1aF#2 |INFLE2 [Levit2  |P2aF#2 {shF#2 -[patevz |TimEv2 [secEva.
(int) J(int) [C¢int) (int) (int) (int) . 1¢int) [CGint) -~

QPulseldTMS705 . - - © 7 Active 29/01/2014 o S i Pogedoof 154
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< “Project: BOGNER Tue Oct 26-15:59:23 1993

) - ,. Table Name':;Event History Table?2 - ‘COS name: C -
' ’ Table Symbol: EvHis2 - - o L - Last Index (Ind): 230
- - B ‘Last Index Name: MEVHT2

Ind[P1AF#2 -lNFL#ZI_ Lev#2 |P2AF#2 [SAF#2 DaAtEV\/Z TimEvZIS'ecEVZ
(int) " [(int) [Gint)  [(int) . fCint)  [Cint)  |¢int) | Cint)

134

1

Page 41 of 154
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Sinclair Drive .Cdro!é Park SPS SP252 _Sub'mer'sible Sewage Pump Station Functional-Specification .

* Project: BOGNER - Tue Oct 26 15:59:23 1993

o Téble Name: EQeﬁt'Hisiory TabieZ -
. Table Symbol: . :

"EvHis2

CdS-namef

Last Index (Ind): 230 .
Last ‘Index. Name: MEVHT2

CInd|PIAF#2
{tint)

INFL#2
(int):

Lev#2 .
(int)

P2AFH#2
(int)

SAFH2

(int)

DatEve
(int)

TimEv2
(int)

SecEv2
(int)

T35
136]
137
138
139|.
140
141
142

| 143
. 144
145| -

146
%7

148 -
149}

150 . -

151 3
152
153
154

<155
156
157] -
158

_ 159
o S 160

o - 161

- © | ez
._ . 163
. 164
S - 165,
166

1167
168
169
170 -

171

172

. 173%
IRy

1751

176

177(

178( .

179("

. Q-Puse IGTMS705 .

Active 29/01/2014 -
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. Project: BOGNER  Tue oct 26 15559:23}1993

EvHis2

Table Name:'Eyént Hiéfory Table2
Table Symbol:

COS name: .
Last. Index (Ind): 230
Last Index Name: MEVHT2

Ind|P1AF#2
TolGint) .

INFL#2
(int)*

Lev#2

PRAF#2
(int)

SAF#2
¢int)

DatEv2 |TimEv2 |SecEv2
int)  [(int) [Ciny)

180
181|-
182
1183
184
185
186
187
188
189
190
191
192]"
193
194
195
196
197
198
-1 199
| 200
201
202
203
204
205| .
206 .
-207

210
211
212
213
214
215
216
217
218
219
. 220
221|
222| -
223|
224

(int)

Q-Pulse Id TMS705

-Active 29/01/2014 -
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Sinclair Drive 'Cor_olej Park SPS SP252 Submeérsible Sewqgé Pomb Station Functional Specific‘oﬁbn :

Project: BOG

NER - Tue Oct 26 15:59:2371993°

COS name:

~'Q-Pulse Id TMS705 °.

" Active.29/01/2014

4 :; : Table Name: Event Hlstory Table2 :
‘ Table Symbol EVHis2 ; s Last” Index (Ind): 230 .
X _Last Index Name: MEVHT2
| ind|piaFk2: [INFLE2 [Levw2  |p2aF#2 [saF#2. [Datev2 |TimEv2 [secEv2 -
e (int) [¢int) (Cint) [(int) “j¢int)  |(int) " [(int) - [ (int)
225 -
2261,
227
228
' 229
230
.Table Name Hours Tlmers 'C_Fboslnamé; . o
. Table Symbol e Last Index (Ind): O
. .-~ : .Data Type:.Timers Hour (Hr:Mn) . : . '
] . i ‘ Imd Némé' ' Value 1
S 0fthour ... 1:00
: S ‘Table Name Mlnutes T1mers COS ‘name: R
T .. Table’ Symbol ;- . ) Last Indéx (Ind) 13
- o Data Type: T1mers Minute " (Mn:Sc).
o o lnd Name '4Valué
. o © 0|evtim |- 15:00|
3 . _ Ct|infrim | 1:001-
V.. - 2|ANDel - .-3:00
~ 3lp1TOTM_ | 10:00
4|P2T0TM 10:00
. 5|P1ATTM | 10:00| .
" 6|P2ATTM'| 10:00|
7|PDRTIM | ~ 2:00
- 8|SATIMD 6:00
9[sATIMS | 6:00
- 10|P1Lock | . 5:00
11[P2Lock | 5:00
12 : 0:00
13 . 0:00
v:/f
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‘ -

| . . -

i . ’ . "Table Name: Seconds Timers
|

|

Table Symbol: SecTim o
| Data Type: Timers Second (Sc:Ms),
| . LT - — A
| S - - | Ind|Name -[vatue
; -0} TxDely 10:00
1 1{Previx | .15:00
| 2{Stpdly 10:00
| 3|PILTRM 0:50

4 |P2LTRM ©0:50

i .510.5sec 0:50
i 611sec 1:00
i 7|5sec :5:00
‘8|P1DisT 5:00

-91P2DisT 5:00

10|10sec 10:00

“11(P1TCOp .| .- 3:00

12{P1TCCL ~3:00

13|P1SCop 3:00

" 14|p1sccl '3:00

15{P1LCOp 3:00

.16|piLccl | - 3:00
17 |P2TCOP '3:00(

18(p21CCL:| - 3:00

19| P2SCOp 3:00

-20|p2sccl 3:00]|

- 21|P2LCOp 3:00

: 22|p2Lect " . 3:00

23| Intinf 10:00

24| FlshT1 0:50

25(FlshT2 | | 0:50

26|P1TIME |- 1:00

27|P2TIME |- 1:00

28 T} .0:00

Data Type: Discrete

Taﬁlg Naﬁe: P1 Alarm/Event Flags -
Table Symbol: P1FLG

(bit)

Ind

Name

Valuél'

NV AW O

P1PWRL
P1TOLL

P1EMSL

PITHRL
P1ATOL

PIFAIL |

P1RUNF

Q-Pulse Id TMS705

~. COS name:

Last Index~(lnd5:_28

€OS name: P1COS

" Last  Index (lnd):'?I

Active 29/01/2014
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: ! Table Name; P2 Alarm/tveht fFlags - | COS name: P2COS
‘ © + Table Symbol: P2FLG : - : - Last ‘Index (Ind): 7
Data, Type: Discrete = . . (bit) .

Ind|Name Value

P2PWRL -
p2TOLL | -
P2EMSL’ |
P2THRL

p2ATOL

P2FAIL | .
P2RUNF

NV S WN 2O

Table Name: Site-Alarm -F.'.lagé . R COS name: SteCOS
. Table Symbol: SAFLG . ) Last Index (Ind): 15
. Data Type: Discrete (bit) ’ - :

>

| 1nd[Name " |value

SPFL.
SURCHL
LocL
WWLEVI |.
PRESI |
P1kWI - -
P2kWl -
P1Ampl
pP2Ampl

VCENONEWN=O

‘Q-Pulse Id TMS705 R . Active 29/01/2014 - : S Page 46 of 154
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" - A_ ) . "7 . .Constants Table.List _
S - *|'Ind| Table Name =~

Ascii Table
User Port Names
User Port Modes
User Port Protocols
User Port Baud Rates
Event Definitions 1
Event Definitions.2 -
MDLC Port.ID’s
RTU-RTU- Frame Types "
Years . . .

10{Months

“11|Dates

12{pays =

13|Time Constants
| e S . |- 14|user Constants INT
P “".. | A5|user Constants REAL.
R T © 16 |Pump’ Setpoint Levels

CONCNH~UWN = O

Q-Puse ldTMS705 T . Active29/01/2014 - - o Pagewofisa s
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- Q-Pulse Id TMS705

" Active 29/01/2014

“Table Name: Ascii Table COS .name:
“» . Table Symbol: - Last index (ind): 119
- Data Type: Int Constant . . .
Ind|Name Value
O|ChrDgt 8196
1|Chr_Lf 10
, 2|Chr_Cr 13|-
3{ChrEsc 27
4|ChrSpc | 32
" 5|Chr A 65
6|Chr_B 66
‘7iChr_€ 67
‘8{Chr_D 6871
9lchr E 69
10{chr_F - 70
11{Chr_G 7
J12{Chr_H .72
13|chr_1 73
14{Chr_J 74
15|Chr X . 75
16|Chr_L -~ 76
“17|Chr_M 77
18|chr N 78
19|chr_o0 79
20|Chr_P 80
21 chr_a 81|
22iChr_R 82
23iChr_S 83
" 24|Chr_T 84 ,
- 25(Chr_u 85
“26{Chr_v 86 -
. 27iChr_W 87
. 28{Chr X 88|
. ‘ , 29{Chr_Y 89
: : .30{Chr_Z 90
' 31|chr__a 97
. 32{chr_b 98
33|Chr_c © 99
34|Chr_d 100
35(Chr__e 101
"36|Chr__f 102
37(chr_g 103
38/chr__h 104
39|Chr__i 105
40|Chr_j 106
41jChr__k 107
42ichr__L 108
! © 431Chr_m 109
46 (Chr__n 110
45 [Chr_o M
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f. " Table NéméE;Ascii Table™ .. - -"3 _ R
. . ~.Table Symbol: = - S _ - Last Index (Ind): 119 '

£0S namé:

" Data Type: lnt. Constant

. Ind

Nan_]e - |value

leneTs |0 s2|

| CRr 9 57

chr’y. 161

|chr A | . 143

fche—d 151

Chr_p | . 112{.
Chr__q 113
Chr__r | - 114
Chr_s | 115{ -
Chr_t | 116
Chr-_u |’ 17|
Chr_v [.© 118
Chr__w | - 119"
Chr__x- -"-120("
Chr_y 121
Che_z | 122
Chr_0 : 48
chr_1 49
Chr 2 | .. 50
Chr 3. |: 51

che’s ' 53
che 6 | - 54
Chr 7 . 55
chr_8-°| 56

chr ¢ |+ 128 L o

chr G- 129

Chr_é | . - 130
chra | 431
chr_a .| 132
chr_a | 133 -
Chr d | . 134
Chr_¢ |- 135
chr_é | ..136]

eheZe | 37| Lo

Chr_e |~ 138 S
Cheli. |- 39| - . .
chei .| .10

Chr_A . 142

Chr E | 144
Chr_a |- .145
che & | el .
Chr_'_é . . 147 o .. . .
Chr o | - .148] = - L
Che o | ... 149|
Chr_G -|: 150} -

Chroy 1. 152f

Q-Pulse I TMS705

© Active 29/01/2014

' $»i'n<£loir; Drive de,roIe Park SPS VASP252 S_u_bmersible_&e.woge Pump S’roﬂoh Functibndl,Sbec-ificoﬂoh

- Page 49 of 154



* Sinclair Drive Carole Park SPS S_P2524SmeersibIe-Sewoge Pump Station Functional Specification

" Project: BOGNER  Tue Oct. 26 15:59:23 1993

‘Table Name: Ascii Table

Table Symbol:

Data Type: Int Constant

1|Name

Chr_0 -
thr_0
Chr-a
chr.C
chr_)
Chr_*
Chr_+
Chr_-
Chr_/ -~

Last Index (Ind)

IChr_z il

chr_;
Chr_< -
thr_= -
Chr_>-
Chr_?
Chr_\
Chr_]
Cchr_{-
|chr_~

chr_t- |

Chr_"
Chr_# .
Chr_$
Chr_%
Chr_&
‘Chr_*
Chr_(
Chr_)

Table Name: User -Port Names

Table Symbol:

" Data Type:* Int Constant

‘Name

n —-_'o'

Uéer_1
User-2-
User_3

Q-Pulse Id TMS705

. Last Index (Ind):
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.. Table Name: User Port Modes - . . €O0S name:
‘ .. Table Symbol: ° ‘ . . Last -Index (ind): 7-
Data Type: 'Int. Constant : - : - o

Ind|Name Value

8bNp1S -
7bEv2s
7b0d2s
7bEv1S
7b0d1s
8bNp2s
8bEvis
8bod1s

NoOUVrWN SO
NV BWN SO

* Table Name: User Port Protocols - COS-namE: .
Table Symbol: - S -. Last Index (Ind): 1
Data Type: Int Constant ' -

[

Ind|Name Value

-0

Biﬁary . 0§,
XonXof 1

: Table.Néme: User Port Baud Ratés ’ o C0S. name: - o
".Table Symbol:. - ° ) o " Last Index (Ind): 5
‘Data Type: Int Constant o SR . o

ind Name - |Value

3008d - 300
600Bd - 600
1200Bd |- 1200

2400Bd 2400
4800Bd. | - 4800
9600Bd ‘9600].

VI W =0,

. Table Name:. Event Definitions 1. T COS name: . : . o . .
Table Symbol : s ‘ C ... Last Index.(Ind): ST S oo
Data Type: Int Constant o . R . . t '

_ {Table 1s. Empty|

. Q-PUISE Id TMS705 - C 0 Active 29/01/2014- . , .. Pagesiofis4
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P ’ Table Name: Event Definitions 2 . * COS ‘name:
. Table Symbol: - : - Last Index (lnd):.
Data Type Int Constant - : ’ .

Table Is Empt—y

‘Table Name:. MDLC Port 10’s T L. cos name:

Table Symbol: : - ’ : Last lndex (lnd): 1
Data Type: Int Constant . . : o -
Ind|Name ~ |value
olcomp1 | . 31 V
1{Comp_2 | 32
Table Name: RTU-RTU Frame. Types - T cOoS name:
Table Symbol: ) ’ . Last Index (lnd)f_A
" Data Type: Int Cpnstant, ' )
Ind|{Name Value;
olorigin 0|
~ 1{Grpcal -4
2 Answer © 2
"3 |Messag 3
‘4 |NO_Ans - 4
o . -7 .Table Name: Years. o . "~ COS name: :
o Table Symbol: " K L “Last Index (Ind): 1
Data Type:. Int Constant B . R ST
Ind Néme - Ivalue A
o | oyr19e1 | L1991}
1{Yr1992 1992

Q-Pulse IdTMS705 - ' © T Active 29/01/2014° > c ... .. Page520f154.
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o Table Name: Months . . o . COS name: )
‘ . Table Symbol: ’ ST Last Index (Ind): 11°
Data Type: Int Constant '

" Ind Name Value

Jan
Feb
Mar
Apr
May -
Jun
Jul
Aug
Sep
Oct .
Nov
Dec

OO NV &S WA = |

—_
o

—_
-

B OoOOVENOVAWN-SO

-
~n

 Q-Pulse IdTMS705 - : o " Active 29/01/2014
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‘ Table Name: Dates . : _- - cos name: - o
. ' Table Symbol: - PR o - tast- Index (Ind): 30
Data Type: Int Constant - N

"| Ind|Name Value
. ol1rst 1"
S 1{2'nd -2 .
C.2{3'rd, 3 -
C3l4rth A
457 th s
. 5]6'th- 6
6|7'th - .7
7|87th.” -8
“.8lorth | 9
| 9[107th 10 .
B . . . 10)117th | 1.
; S . b2 |0 o2
- : TR ) o12{13teh ) - 13 L
- N S P 13[160th 14|
14115/th = | . . 15
- e ST 15{16’th |- - 16
R S B I3 A 1 YR I ¥ 4
_ e : A7l187th | . .18
“18119'th A9t
19207 th - - 20|
Taojirst | . 21|
©.21122'nd - 22
22123'rd | - . 23
"231247th I
.l 26(25'th L. 25
, - | 25[26'th 26|
- 26l27'th | 27
.27{28'th - | - 28
P - 28{29'th .29
‘ oo .29{300¢h | - - 30
- S ] 300317st R
2

_Q-Pulse Id TMS705™ 7 Achive.29/01/2014 .l PageS4ofis4
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.-.‘ . .
" Project: BOGNER  Tue Oct 26 15:59:23 1993 S _ S .
- - Table Name: Days._ : o © COS name¥ -
. . Table Symbol: . . © " Last Index (Ind): 6
Data Type: Int Constant
' lnd Name  |value
“0]Sun 21
1{Mon 2| -
- 2| Tue 3
3| Wed &
4| Thu 5
- 9|Fri . 6
- 6|sat 7
" Table. Name: Time. Constaht_é o - €S name: :
. . Table Symbol: - o Last” Index (Ind): 1
Data Type: Int Constant . o : ) _
Ind{Name = |Value .
[ )

Q-Pulse Id TMS705 o : Tt Active 29/01/2014
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T

_ - Table Name: Usér Constants INT
. " - Table Symbolt: )
_Data Type: Int Constant v
ind[Name = |Value
.0jzero 0]
1+1.0% | - 32
21-1.0% - -32
C3lem 35
C41-1% -35
Si+1.2% 38
61-1.2% -38
7[+1.3% 4
8|-1.3% -41
9[+1.4% " 45
10{-1.4% 45
111+1.5% 48
12{-1.5% -48
131+2% . - 64,
161-2% -64
“15(+2.5% - 80
16{+5% 160
17]-5% -160
18{+7.5% 240
19]-7.5% . -240
20|+10% 320
21]-10% - | 320
22 - ’
" 23 maxrow | 249
" 24|P1xdis 127
) . 25iP2xdis | . 191
S 2741 . 1
’ 2812 | 2|
' ‘I'; , 293 3
. 30(4 4
- 31)s st
3206 6
3317 7
13418 8
3519 9
36110 10
37)14 14
38[16 16
39160 60
40{99 . . . 99
41800 800
4214000 4000
4315940 5940
44132767 32767
. 451780 780,

- Q-Pulse Id TMS705

. COS hame:-
Last Index (Ind):

Active 29/01/2014

51

 Page 560f 154 .




Sinclair Drive Cofole Park SF’§ SP252 Submersible Sewage P‘urﬁp Station F[fﬁ_cﬁonol Specification
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: _ Table Name: User Constants :INT . : . - COS name: S .
‘ Table Symbol: o B ~ Last Index (ind): 51 -~ = = ’
Data Type: Int Constant - S . : T
Ind|Name  [value
46{4020 . 4020
w7l | 20
481100. .| -100
.691200 200
501 . - .0
5 . 0.
N L :
Table Namé: User Constants REAL. . .COS name: .
Table Symbol: -. . " -7 Last Index (Ind): 23
Data -Type: Real Constan ’ 0 .
Irid[Name - |value
0l0.5 : . .05
-1(20.0., : = 20.0
-'2(30.0 S ©30.0
. 3|800.0. | . " 800.0
410000 | 1000.0
5(3200.0 |- ©3200.0
614000.0 4000.0(
715940.0 | ’ 5940.0
8110000. . 10000.0
‘9130000, | © . 30000.0
~10|60000. 60000.0
A11100.0 | 100.0
: . o 12160.0 .. . 60.0
' . A C13{K1 . 5000000074505 14 |
: . . B B 141K2 o ' 5.0
1515.0 5.0
16[2.0 2.0 -
17(P1DPNt 7.6
18{P2DPnt RE IR
19iP12Pnt - 12.4]
20| - 0.0
21 0.0
22 0.0}
- 237 0.0
- \

Q-PUse IdTMS705 " .~ o . Active 29/0172014 | T Page 57 of 154
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.Project: BOGNER- Tue Oct 26 15:59:23 1993 ' : ’ o T v - T
o Table Namef'Pump“SetpoihtALevels_. :  COS name: )
‘ T Table Symbol: - -. C . - Last Index (Ind): &
"Data Type: Int Constant ’ - .
Ind|Name value
O|STRDTY | . 34f
1|STRSBY 37
2|stPOTY -6
3|(STPSBY |- 17
4 0

“ System Table List

Ind| Tabte Name - . | : :
O[RTU To RTU Comm Buff
. 1|Time & Date
° 2[Index table
' * 3|Reserved flags
4 {Performance Monitor
S5|User Ports. ’
6}Sites Table -
7{Tx Event
. 8|Data Burst Table
9|Reserved values '
| Table Name: RTU To RTU Controls . . 'cos name: . . .
; -» Table Symbol: - - L : Last Index (Ind): 8 .
' : Data Type: Integer Value (int) o . ’
Ind{Name value °
0|Dstsit -
1 N :
-2l - R ;
3|Tx_Len
T4 - Do o g
" S5|sresit |- ) e A .
7|FrmTyp N
8|Rx_Len ' '
|
|
|
~ |
|
|
. |
s |
. . |
|

Q-Pulse IdTMS705 . © Active 29/01/2014 : R ; . Page 58.0f 154
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“Sinclair Drjvé Carole Park ASPAIS SP252 Submeréibl‘e Sewcée Pump Station Functional Sp’eé:ificoﬁon‘

. Table Name: RTU To RTU Comm Buff
‘Table Symbol: '

Ind

TxBuf
(int) -

RXBuf“.-

(int)

PNV WO |

Q-Pulse Id TMS705 . -

COS.hame:

.. . Active 29/01/2014 = -

‘Last Index (lnd55'79-

Last Index Name: BufEnd
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Project: BOGNER  Tue Oct 26 15:59:23 1993 .

@ Table Name: RTU To RTU Comm Buff . . cOs-name: . -
. Table Symbol: P . Last Index (Ind): 79
L . Last ‘Index Name: BufEnd

1nd fxBuf RxBuf
(int) (int)

 QPulse Id T,MS705L S ' o o . Active 29/01/20T4 .
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: o ) Tab~le‘Name:‘ Time- & Date . .. cos .name: .
. - Table Symbol: S o Last Index (Ind): O
- e ’ Last Index Name:
“Ind|YEAR  [MONTH |DATE DAY TIME  [SECOND
inty [N {Gint): TRty Ging jCGnty
. .0. )
Aok ()_
Ta‘blAe Name: Index. table - Ny T . " COS namé:. .- Lo
Table Symbol: . : : o © Last Index (Ind): 4
Data Type: Index : ’ . : o
. - IndiName Vélue :
. ofh :
B B
2]t
31
L ulp
\
{

CQPukeldT™MSTOS L . _Active29/01/2014 . - . 0 :Pogeslofiss
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Table Name: Reserved flags.

‘ - "Table Symbol:

Data ‘Type: System F

lagé

Ind

Name' - .

Va{ue

CONOUVEWN O

1/0_FL
Init.
Pwrup’

BatFal:

TskPrA

| TskPrB -’

TskPrC

TskPirD

ErrLog”

TimTag-‘

DefC_Y
CntCom

AC_Fal .

Table Name: Performance Monitor :

. : ] .Table symbol :

Data. Type: System Values »

Q-Pulse Id TMS705

Ind

Name .

Va[ue

BNV SWNS O

SenTim’
MaxScn

Scnist. |
DtyCyc

wshmm;Sme
Last Index (Ind): 23

COS name: "’ - -
- Last ‘Index (Ind): 8

* Active 29/01/2014 -
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e Table Name: Usef Ports ’ : o : COS name:
. Table Symbol : N ) - tast Index (Ind): O o
. : . tast .Index Name: LstPrt
Ind|PTxFlg |PRxELg [PRXChr |PRxNum .|[PrtFal |PrtMod |Protcl |PrtRat’
T[(bity {(bit) _l¢int) [(int) [(bit) [(iprm) |Ciprm) [(iprm)
"0 o O " -0 . o 9600|"
. Table Name: Sites Téble'v . o “Last Index (Indy: 1
~ Last Index Name: LstSit : T T :
“Ind|Site Name|site I[Link ID ° ComFal " (bit)
olentral  |-3 -
_t|MastEF 30 RADIO2
:*' ©* Table Name-ﬁTx Event * - _ _A_‘ "7 cos name: :
Table Symbol: - : : . _— " Last Index (Ind): 3
Data Type: Integer Value (int) ) Co :
L - . - _ N A
Ind|Name ~ - |Valué :
0 Event . : )
1{Evindx - ST
' ) _2lESite 1 . S L -

T : : .| 3feprtid | . v c S S ;
,' I X L o ‘ E -  vvq“ 3 o .; R S . : N
o . Table Name: Data Burst Table B . ) COS name: : C S o

. Table Symbol: . . o - Last Index (Ind): 2 B
Data Type: lnteger Value Cee Gint) s S o T
‘Ind que' ’ Valué' . '
0|BSite
T|BPrtiD
2iBStat
L
Q-Pulse IdTMS705 - © . Active 29/01/2014 _Page 63 of 154
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Project: BOGNER

"Tue Oct 26 15:59:23 1993

. . Table Name Reserved values

- Table Symbol :

Data Type System Values

‘Ind|Name - - value

olself1p

Process List .

COS ‘name: " ;
~Last Index (Ind): -0

| conR-1

Q-Pulse’Id TMS705

“[cal%ma

- Proces : Description
MAIN |Main process
MonCOS [Monitor COS
Answer. |Answer to polllng
TxCOS™ " {Transmit COS
EvHist -|Update Event History |
-|calinf |calculate Inflow :
Totvol -|Total Vol Calc/Day
convert Reat to ‘2INT
PmpTOL -{Pump Thermal. "0/Load
PipTHR, Pump Thermsitor Flt
PmMpATO |Pump Autotran Fault'
PmpFal” |Pump Failure.
PmpRes |Pump Therm Reset
PmpAvl |Pump Avail RTU Ctrl
PmPEMS |Pump Emergency Stop
PmpCtl . [Pump Station Control. |-
“l1pctrl | Individual Pmp Ctrl-
PmpSeq [Pump Start Sequence
|DtySel .}Pump Duty Selection.
‘MinRun |Pump Minutes Run - -
KWatt  [Pump KiloWatt. Calcs
Scan Scan Physical Inputs
PmpCtr |Station Control - |
|output |Scan Physical Output
Alarms |Other Alarms’
PmpOp |Pump Opérations
MidPro [Midnight Processing
AIVLd |Gheck Al‘s-valid

Calc Al % and mA

" Acfive 29/01/2014
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. : " Process - MAIN  Rung List

- Rung ) Description-

m010 Power Up Processing
m020 Midnight Pulse’ ’
m030 - |set ACK Flag-

m040 JSP Answer - .
m050 . [JSP SCAN Inputs .
m060 ° |JSP Analogs Valid
m070° | JSP Alarms '
m080 .. |JSP Pump Operations
m090  |JSP Calculate % mA
m100. JSP Change of State
{m110 . ]JSP Calculate kWatts
m120 JSP Calculate Inflow -
{m130 JSP Convert Real-Int
ml140 -|JSP Calc. Run Times
m150 .~ |JSP Total Vol Calc
m160. -[JSP Event Hist onCOS"
*|m70- |JSP Transmit on COS
-lm180 ' |JSP Receive Frame
{m190 *© | JSP Station Control,
m200 " [JSP Midnight Process
m210 ~ |JSP Scan Outputs 1 . . .
m220  |One Second Pulse - |. I - o
“|m230 Half Second Pulse R : ;
m240 ©  |One Hour Pulse
m250 Five Second Pulse

" This is fhé;main process for the progiam. All éupjprocesses are called_l-
form this, process. S : B
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‘ : PwrUp DUTYP1 L
A A L)
’ Init DUTYP2
S e Cuo
P1Lok
(uU)
P2Lok
(u ?
Pwron
(L)
Pwron ) o . T P N ~ “_ : TxDely
— | - — — — : ~(DON)
. o - . ) . L . 'Rgng:‘m010
" Processing perfqrméd on power up of RTU or after cold restart.
LOTIME T e HideLss g
H=—"1 e e ¢y
. - zero | . N . ‘ o S o

Rhng: m020

Rx_Len SreSit FemTyp . © . . .. Ack

e S

15—
.zero MastEF - Origin

Rung: m030
" Check to,seé if a Frame has been received ¢ Rx_Len < 0.). E

Chgck to see that it was sent from the MASTER STATION (SrcSit).

Check to see if Message was sent using SndFrmﬂFunction (FrmTyp=0rigin)

"QPukeldTMS705 .. . . .. .. ° Active29/01/2014 - T . Page 66of154-



checks if each is within the valid 800:4000 range.

- Sinclair Drivé Carole Park SPS'SP252 Submersible SeWoge Pump Station FuncﬁonQI'SpéciﬁCotion

. Project: BOGNER Tue Oct 26 15:59:23 1993

. * Ack , o S oo  Answer
H | - . — ———————(JSP)

Rung: m040 -

If the Ack Flag has'béén-set then a message wWas received from the

"Master. This message is answered using -the Answer Process.

‘Scan -

— — — — - - —(JSP)

Rung: m050.

<.Scan all I/0 Modules connected to thlS Appllcatron Program in the

1/0 Ltink -program.

Alvld

1 L E— e S (JSP)

© Rung: -m060

Jump to SubProcess to check ithe validity of-all analog,inpdts i.e

L . - : A SR Alarms .
B - —JSP) -
. ) - T . Co _Rung: m070.

-PmpOb

i — - — " TS

. Rung m080
Jump to SubProcess to count number of pump operatlons for each pump

L ‘ DU .. cal%ma.
S e ———(JSP)

Rung: m090

Process to convert raw data scanned from the wet well- level lnput

“into a-4-20mA’ value and 8 .0-100 value.

QPulse IdTMS705 w . T T Active29/01/2014
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R - » e MoanS
[ | — - . —(JSPY -

Rung: m100 -

Jump to SubProcess Monitor.Change of'State. This process will detect
a-digital change of state or an analog level ‘change.

1sec . ‘ - SO . S . " kwatt

H — — e S —(JSP)

"~ Jump to SubProceés_Célculate ﬁump’nun Tfmes."

Rung: m110

Jump to SubProcess to filter pump .kWatt valués.‘
4 . : S . . callnf
- B - — ' — R — . (JSP)
T ) ’ C B o : Rung: m120
Jump to subprocess to calculate Inflow Rate.
Al
- : : ) . . ) . . AfConR-J
. = RN - . . o ) i Rung: m130
~ Jump- to Sub Process Convert REAL to INT. Thi§_routine converts . o
large REAL numbers into two values.for transmission over the Radio
" Network,. . . ‘ : : : . :
l. .
) . : L . _ A o R . MinRun’
N = : e — _ — ~ - —(JSPY)

.Rung: m140

TotVol

— — : - e (JsP)

" Q-Pulse Id TMS705 L . Active 29/01/2014

-t

_Rung: m150

Jump to Sublﬁroce§§ Calculate Total Volume.
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Th1s Rung jumps- to SubProcess Elest to update the Event Hlstory

CQPUleldTMS705 - . U Active 29/01/2014
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Project: BOGNER . Tue: Oct -26 15:59:23 1993

.Cos - - o B o B C . o o ":EvHiSt
— ——— ——- I UEEe s — ~(JSP)_

_EvTiﬁ.

1/ '._

Rung: m160
_Tables ‘on either a Change Of State (Event) or: followlng a perlod

determlned by EvTim Tlmer.

CPrevix: Txbely - fJ‘, R '  S S TXCOS "
/b | —_— — ———(USP)

JRung m170

- Jump to Sub’ Process Transmlt Change of State if the COS Flag has been
“set and the PrevTx flag is low .or . lf it is m1dn\ght

,PrevTx prevents transm1551on just after midnight for a pEFIOd of
‘15. seconds to allow the latest tlmer calculatlons for that day’ to be

sent to- the Master RTU : R R s

| e — — —————(CALL) "
N — S ST . ~Rung: m180

CALL the Receive'Frame Function. This is an internat Function
“which-is used. for Reception of an MDLC frame transmltted by another

Motorola RTU.'. P . -

" pmpCtr

‘«i'» S h',, — : - SE _“/ - 2 (JSP)

Rung: m190 .

hJump_to SubProcese-to,oerform control of the;thp étation.
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‘ . A : T o - ’ ' . MidPro
| - - — , ———SP)
. . : : o -Rung: m200 -

Jump to Sprroceés to perform midnight processing i.e clearing of all
.counters and timers. : - . R ’

RN

. . T ) i . . L Output .~ . )
— — - - — (JSPY, -
I . : o N * Rung: m210 oo N

1sec “. R o ) o ' . isec
H/ ————— . ' (DON)

Rung: 'm220

" This rung produceé a-pulsé’of 1.scan ddrafion ngry 1'setond.

. 0.5sec - L o o ‘ . 0.5sec
/- . _ S (DON)-

‘Rung: m230 T -

This .rung produces.a lese of 1 scan duration every-0.5 éecbndsi

Thour ~ - e .1. T o o : L thour

H/— - ) — —— — . (DON)

L o - o S Y L Rung:_m240

This runé prpducés'a bulse of 1vséan duration every 1 hour.

3 . ’ . . R

Ssec o LT o : ‘ - . Ssec

VII——{/} '-. — S B L ' - - (DON)

. Rung: m250
This rung prodiuces a pulse of 1 .scan duration evéry 5 seconds. ’
Co ) o . : o C s |
|
\
>
‘ .
|
i
.

Q-PUseIdTMS705. o ‘Active 29/01/2014 - - o .. -Page70of154 .
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. T ' Process - MonCOS Rung List
_Rung ’ Description
mc015 |Test for Digital:COS
mcQ20 -|Test for Digital COS
mc030 Test for Status COS
mc040 [Set % Change for Lev
mc050 ’

Test -Level Delta

This Process .is looking for an event. An event cah occur in change
of state of-‘the alarm flags or a significant change (>delta%) in
"-the analog input. .The SysSts Flag which combines the 1/0_Flg, Init,-
. PwrUp, AC_Fail:and BatfFal Flags is also checked for a change and 1s‘
‘reglstered as an event. . .

N

IntT1

— (MOVE)
zero

Int72

(MOVE)
zero

IntT3

Q-Pulse Id TMS705

Clear temporary intégef’yalues prior to checking for‘COS;

Active 29/01/2014

(MQVE )
zero-
Rung: chTS
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'I" : BT » : : . S mm
e - _ -~ ‘ ————(MOVE)

: o . s - __ RS . PIPWRL

IntT2

(MOVE)
P2PWRL

IntT3
(MOVE)
SPFL

| tntTt . Pmpips T o o cos : h i
At/ : cLy o

P1Prey

Intr2 PmpZDs- . L . T 7 ,- R R '. : . . T

| P2Prev

| .
| e 1o
g

StPrvi .

ang} mc020 .
Pmp1Ds and PmpZDé'diséb[e.the respective pumps from seriding a COS. - ‘
These signals are sent. from the Master Station.

This rung checks for a change of state in the Pump and Site-Alarm
a_Flags and séts the Change of State (COS) Flag if a change-occurs.

Q-PUseldTMS705 . - . Active29/01/2014 A . -Page720f154 -
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. ‘I.} o . o - . _ - N ) IntT1
. — — - - - —(MOVE)

I
1/0_FL, i
IntT2 |
R (MOVE) . |
. P2AmpI o . - o
IntT1 SysDis < ' e : - €os
—t 1/t . ’ (L)
SysPrv ' - e . - )
intT2 :
e
StPrv2 . s B : . o . .
Rung: mc030 - = o -

o

Sysdls disables the COS for the RTU System Flags This.Signal is sent
from the Master.Station. o
This rung checks. for a'change of: state in the System Status Flag,
which comprises the 1/0_Fl, Init, PwrUp, AC_Fal and BatFal. By
only loading I/0_Fl into the 1nteger NewSys “the follwing 7 blts are ’
" also loaded into NewSys. . . .

Q-Pulse Id TMS705 . o - Active 29/01/2014 : . . . -Page73of154
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- L - o . ) - - .
Y R : - ' - (MOVE)

I - : ) : - E d
- . o o 10

pRUN T o el s

"PIRUN  ANDel . T L v

T e

2%

PZRUN

o P1RUN> P_ZR_UN , B Co Lveves s
P L oy A — ——(MOVE).
o B i e | R R o o B 2%

|

l

|

|

Rung mc040'

ij e1ther pump or both are. runn]ng then set the -ve % change in- level
to 10% so that level exceptlons are not’ transmltted durlng a normal Lo

'.pumplng cycle. . : e
Th!s is to cut: down ¢ on transmISSIOn :

o slgnals when” the pumps are on: (1 e. when h1gh rate of change in the-
. level SIgnal) . . )

va the pumps are on for greater than 2 mlnutes then reset the -ve %
change ln level to -ZA (ANDel t\mer) Co

QPUlse IATMS705. " - e« . T Aciive 29/01/2014° ¢
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o LT - - o S o Deltatl —°
e ., SRR - i

- WLE
. = Prvlev
Deltal 'WWLEVI - LewDis ° - o L ces- '
>| {/——/t (L -
Lv+veA i - . . . . .

Delta1
Lv-ve%' . E -
- © . .Rung: mc050

: LevD1s disables the wet Well Level from the cos check This signal. is
-sent from the Master Statlon :

- The ANDel’ t1mer is used to dlsable level and inflow transm15510ns
uhen e1ther pump is runnlng . ’
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. REE : Process - Answer Rung List

Rung | Description °

an010 [Copy from RxBuf
an020 [set parameters
‘|an021 |set parameters .
an025 - [set- parameters -
an027 . |set parameters -
an028 |set parameters
an030 {call Ansfrm
an040 |[Reset.all old bytes
an050 |Send Message to P 2

,

This process provides .a response to the Master Station polling.

ALl data is sent to the Master after the RTU is polled.

" The internal Transmission Function.¢alled is Answer Frame because
‘this Sub Process is answering an MDLC Frame in Response to another.
RTU Transmission. . . o L :

- Q-PUse Id TMS705. ' . - Active29/01/2014 . . Page7zéof1s4
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LeQDis“

(MOVE)
RxBuf,0

format:
LevDis

PreDis -

Pmp1Dis
- Pmp2Dis
" 'SysDis

Bit
Bit

Bit’
Bit
Bit

‘The byte received from th

WHrNoN~N

|

_ . ) A A |

Ack ‘ L - |
‘ (u) : , : C
"Rung: an010

e master station will have the following - . -

DstSit ~

—(MOVE ) -
MastEF

Tx_Len

(MOVE)
" 21'st

TxBuf,0

Mmovky ... Do
P1PURL - :

TxBuf,1-‘v.

(MOVH)
P2PWRL

- TxBuf,2

- (MOVH)

SPFL

o " TxBuf;2

~(MOVE )
P2Amp! .
. Rung: an020

'V:Moves address of Master Station into théfbes;inatidn Sité (for use by
AnsFrm). Moves 21 into Txmn (ength to indicate 21 bytes to send.
" Moves data into remaining transmit buffer bytes. .

Q-PUlse Id TMS705

s
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. . . . - L . . : ,. - TxBuf,3-
. . . l . R ;f : . - (MOVE)
. ! : i i . . ' WWLEV

 TxBuf,4
—(MOVE)
DELPR

TxBuf,5
(MOVE)
P1KWF

© . TxBuf,6
——(MOVE) |
P2KWF

TxBuf,7
(MOVE) -
P1AMPS

TxBuf,8
—(MOVE)

P2AMPS
Rung: an021

Q-Pulse Id TMS705 . oo © Active 29/01/2014 - . .. 7. .. [ Page78of 154
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w. : S I . . N . TxBuf-,‘?..A
B V- .
| : '

| e ———— ——(MOVE)
. R . .. . .o - : - - RTUTMP -

..TxBuf,iO'
(MOVE)
-VolTmp-

© TxBuf, 11
(MOVE)
'Vo}Fac

TxBuf;12 oo J
(MOVE) . . - . o ' o
InfTmp - S o ' |

TxBuf, 13 .° - . S
—(MOVE)- - : D S

A InfFac
. Rung:.anOZS

L e o S W+ o TxBuf, 14
— — — . — — - — —(MOVE) . .
: P - ‘ - : o . w PIMin . L

: . . . . - i . Do , TxBuf, 15’
S _ e — b (MOVE )
k ) .f R i . S Lo S S P2Min
T B . S S : T
' . IRV L . TxBuf, 16
sl e — e — e — : ————(MOVE)
, ; T v T . P10p

TxBuf,17

: . o B
— S - —(MOVEY . .. EEE R
N 2 R T o

Rung: an027

. QPulse IdTMS705 Active-29/01/2014 .7 Page7goflsd v
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‘ S - S TR S TxBuf, 18
- F - — _ : _(MOVE)
: N - ' : StnAvg

. TxBuf, 19
—(MOVE Y
P1Avg

Txéuf,ZO - ’Aj - : . o
(MOVE)- -~ ’ s o
P2Avg ™

. D . ST . TxBuf,21 .

s — — — — «(MOVE)
L » ' : o - 1/0_FL ..

Rung: an028

S . . L : o _ LT AnsfFrm
R | — - ~ — —(CALLY
N . : o ’ - : " . Rung: an030°

* CALLS the Internal Function Answer Frame. Used for answering of an
MDLC frame in response to another RTU Tranmission. This routine
automatlcally sends to address DstSte a transm1ss1on of length
Tx Len compr1s1ng RxBuf 0 ... RxBuf,N

. Q-Pulse Id TMS705 " Lo Active2soi2014 . -7 . Pogeg0ofls4
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. ’ e A ‘ oo ’ o P1Prev
B : — : ' A ' (MOVE)
- L : - : PIPWRL

PZPreV
(MOVE)
-P2PWRL

StPrv1
(MOVE)"
SPFL !

§tPrv2*
(MOVE)
pP2Ampl

,SysPcQ
(MOVE)
1/0_Fl

PrvLev

(MOVE) --
WWLEV *

Rung:.an040'4 L

_This rung resets Old exception variables to the, latest. values
_following tranmsission. This means that the néxt event might not
occur until .a full +ve% change (or -ve% change)-has occurred in the
level signal..This cuts down on the number of transmissions over the
Radio. ' . : - : : :

' I o o . ‘ S user_1
. e — e — ~——(SEND)
. ' . : . : o . Co . " " RUNg: an050
o - - . e .

%<TIME> :-Transmitting answer to Polling from Graham St Master.

Level. = <<WWLEV> = <<LévmA> mA = <<Head> M : Inflow =.<<Inflow> L/Min
" P1= <<PTMin>- Min : P2= <<P2Min> Min : VOL = <<TOTVOL> L. Sirice Midnight

This rung Sehd$ a meséaée,to CcPU Port 2 when an Answer .Transmission
is sent to the Master. i o U :

Q-Pulse Id TMS705 * - L S Adtve9o12014- .. " Pagesrofise
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‘ - " - . . ‘Pvr.ocess - TXCOS ~ Rung List ~

- Rung | * Description

tx005 . |Reset flags

tx010 |set parameters
|tx012 |set- parameters

tx015 |set parameters

tx017 |set parameters

tx018 |set parameters
tx020 f[call TxFrm

tx030 _|Reset all.old bytes. -
- 1tx050 jSend Message to P 2

s
"7 Project: BOGNER Tue Oct 26 15:59:23 1993 .- ; SR e .

This Sub Process transmits to-the Master Station wupon a Change Of

State registered in the MonCOS Sub Process. The transmission ..

Internal Function called is-TxFrm, Transmission of ‘an event to the
_.control centre.. S LT o

N

cos

|
|
|
|

"Rung: tx005

QPulse ldTMS705 . - e - achive29/01/2014- - .. . - Page82of154 -
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.

" Project: BOGNER . Tue Oct 26 15:59:23 1993

. : S _ - e " . .Dstsit

|| : e . _ , (MOVE )
) . : . : " MastEF

Tx_Len
(MOVE )
21'st

TxBuf,0
_(MOVH)
P1PWRL

TxBuf AR
(MOVH)
'P2PURL

- TxBuf,2
(MOVH)
SPFL.

" TxBuf,2. .

(MOVE)

. pP2Ampl .
Rung: tx010

ThlS rf_ung.loa'dsv the Master Station address, length of transmission
and data to transmit in the-appropriate locations for transmission. -’

’

 QPuseldTMS70S . L Active 29/01/2014
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. R 7 ' R - o TxBuf, 3. -
.. S _ . . ©——(MOVE)
' o : : ' oL - WWLEV

TxBuf, 4
:(MOVE)
DELPR

- e _ TxBuf,S .
— 4 —— ————(MOVE)"
: e . PIKWF

TxBﬁf,é
(MOVE)
P2KWF

TxBuf,? ’
(MOVE)
P1AMPS ~ °

Co- <. . - TxBuf,8

- (MOVE) -
S S L . o o . . P2AMPS. .
B SR A B - Rung: tx012

o _ . - R L TxBuf,9 4A‘,'
— — ~ . L (MOVE) -
CETEE L : o S RTUTMR -

S L . S ———(MOVE)
...’ ‘ A . - ERRE o S co © Vol Tmp

o o S e - L . TxBuf, 1
(MOVE) *
" Volfac

‘TxBuf,12.l
(MOVE) .
InfTmp-

‘TxBuf, 13
(MOVE)
: . . S . - o  InfFac:
e R : N . " Rung: tx015

Vmeeban5.u’v*:1 o '," _fNﬁwgwmﬁm4 e Do . Page84ofi54 -
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‘ o T L -~ - TxBuf,14
: | — — — ——(MOVE)
: ' : T - . PIMin

TxBuf, 15
(MOVE)
P2Min

TxBuf,16
:(MOVE)
P10p .

. : : C

.v" A : ".vA_A-

S o S

TxBuf,17 - A : .

~(MOVE)
;. P20p
Rung: "tx017 - ~

L a TP . TxBuf,18 - . o .
[ i ' - R : (MOVE ) , e
- : ’ : StnAvg B

TxBuf,19
-(MOVE) - ...
P1Avg','

- TxBuf,20
——(MOVE) -+~
P2Avg

TXBuf,Zf‘
(MOVE)

’., e C10 L . SR
) S T N . i o . _Rung: tx018 - - R N

_ EEEE CL ~ ) TxFem
i E _ i (CALL)
. .. . . o R © .7 "7 Rung: tx020

This rung calls the TxFrm routine which automatically sends to address:
-DstSte a transmission of length Tx_Len comprising RxBuf,0 ... RxBuf ,N- .
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- P1Prev

¥} - — — : . (MOVE) .

" PIPWRL”

P2Prev..

P2PWRL

- CoL - T s StPrvi
= (MOVE )
. SPFL

StPrv2

P2Amp!

SysPrv
(MOVE)
4I/O_Fl

. PrvLev

WWLEV

User_T

2<TIME> : Transm1tt|ng Change of State to Graham St Master. . . -
Level = <<WWLEVy = <<LevmA> mA = <<Head> M : Inflow = <<Inflow> L/M!n

_ P1= <<PIMin> Min : P2= <<P2Min> Min : VOL = <<TOTVOL> L Since Midnight

This rung sends a meSsage to CPU Port 2 ‘when a COS. transmission

occurs, - to allow -anyone onsite without the latest Appllcatlon
Conf19urat|on to monitor what is happening in the RTU. All that is
needed is dumb terminal emulation patkage with settings 9600 'N/8/1

(plus an RJ45 - DBY cable connected to Port.2 -of the CPU). .

The USER_1 port is assigned to Port 2 in the Site Conflguratlon o
program (Ladder Controlled).

The User Ports, System Table controls the Baud Rate for each U<er Port

-By. default USER_1 refers tq Row 0, USER_2 to Row 1, etc.

The Baud Rate is set using Row. 0 (‘ USER_ 1) Column PrtRat and

selectlng Shou Related Data.

“(MOVE)

Rdng: tx030

(MOVE)

(MOVE) -

— - S — . —(SEND).
R : o B : Rung tx050
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|
‘ - o ‘ Process - EvHist Rung List. . . R ’ s o - ) oL

- Rung Description
€001 - |Set EvIim every time
€005 ‘Check "if Index h>Max-
e010 Move D/1’s & Sys Flg
e020-. {Move A/l to EvHist
e030 Move Date & Time
€040 Ihcrement Index h
€050 Return from EvHist
el00  |Reset h if i>Max
e105 Jump to e05 if i>Max
- |e110 Move D/I's & Sys Flg -

" 1el20 Move A/l to EvHist
e130  .|Move Date & Time
el40 Increment Index i

This process aonly executes after a Change Of State has been
registered and will fill the two tables EvHis1 and EvHis2
continuosly. Each table has a capacity of .250 rows [0;249], the max1mum
nmuber of events -that can be recorded is 2 x 250 = 500.
~ These. tables are contlnuosly overwritten so that only the last-500 .
_events are recorded. - , .
‘Index h is used for the first. table and lndex i- for the second table. - . : : . . .
ﬂ'Thus once h'> 249 then the second table is used untll R 249 then C ’ : : ’
h & i are reset and the first table is.reused. '

. ; ‘ U , - . .- EvTim
— : : e (DOF)

‘. B R .' ] o . C » Rung: €001

,|—|>' — S '. - , (MY
" MEvHis. : - : . ; . .
' Rung:. e005

If Table 1 (ldex h) is > MEles

|
|
|
|
et . - I
then use Table 2

|
|
|
|
|
|
|
QPUseldTMS705 - . S Active29/01/2014 : S Page 87 of 154. '
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‘I'l o ' C - ' S IntT
. — - . : — —(MOVE)
-7 : . ' : ’ zero

IntT1
—(MOVE)
.'P1PHRL'

,P1AF#1,h
(MOVE)
“IntT1

IntT1 .
—(MOVE)
© P2PWRL -

- P2AFHI,h
(MOVE)
IntT1

MEVHT2 . .
. : . Rung: e010

n S : ) ) : ) . Lev#l,h
— - - — — (MOVE)
o o ‘ : : S ' " - WMLEV

e . . - o o : INFL#1,h
- o : S— . ~ - R ‘(MOVE) - .
‘I" o L R o ‘ - : — L Inflow -
. o . Co : oL : IAtT1 -
: (MOVE ).
SPFL

SAF#1,h
(MOVE)
- IntT1
* . Rung: e020

‘Moves' the Wet Well Leyel Anélbg Input to the Event. History Table #1° -
(EvHis1). S o v I :

|
G V . . L S T : . : o
L5 — —_— : —RsD) R

Q-Pulse Id TMS705 S © . Actveg/ol/2014. - . . PagegBofis4
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. S B S ' DatEvl,h ~
‘ . nsesen — ' — SR (MOVE)
- : L Lo S " .DATE

TimEviyh
—(MOVE) -
" TIME

‘Secévl;h
—(MOVE)
SECOND

Rung: 'e030"

| L : - - — — —(CTU) -
.5 o . . S : T T Rung:_é040

—_— - . : . (RET) .
LT R . o “-Rung:'eOSO,

T SENELENE S S -

. MEVHT2

'hq’ng:' e100

. ST Hf Table 2 index_-:i > MEVHT2 then Reset Table 1 }ndex h.

e005 T .o S o
(MPy - T L

i
N enid
- "MEVHT2 :
. . Rung: e105 .

QPuseldTMS705 st . Tt U acivésgioreona . e o L. o Poge g9 of 154




. Sinclair Drive Ciqrb_le Park SPS SP252 Submersible Sewdge Pump Station Functional Specification -
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1"’ o : L ‘ : . IntT1
) B A T — = - (MOVE)
- - ~ . ~ . P1PWRL

P1AF#2,i
(MOVE)
IntT1-

‘IntT1
(MOVE)
P2PWRL

. ) " P2AF#2, i
= —_— A (MOVE)
e B . " IntTY

Rung: e110

K - - o o " o o o S lev#2,i -
— S S —(MOVE)
o RO WWLEV

INFL#2, i
(MOVE)
Inflow

CintT1
~(MOVE)
SPFL

SAFH2, i
—(MOVE)

‘I’. L ' T , ST i T IntTd

) L ' . _ o . ) ) ) ! Rung: €120
e Moves the Wet Well Analog Input to the Event History Table #2 o .

. (EvHis2). : S : :

Q-PUlse IdTMS705 . : . Aclive29/01/2014 o . Page90of 154.
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Datev2,i -

(MOVE)
DATE-

TimEv2, i

(MOVE)

T TIME

- SecEvé,i

SECOND

- Rung: e130

i

Q-Pulse Id TMS705

Active 29/01/2014

(cTuy
Rung: e140

(MOVE)
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. - . s . . Process - Calinf Rung List

Rung

Description

L .77 11Inf030
. 1 {Inf040

Inf020

Reset Inflow
Calculate Storage

Calc Inflow (l/min)

Inflow into the wet well will be calculated using the wet well level.
Form the wet well level and by using provided constants, a storage

value in m3 for any wet well level can be determined. At periodic
“intervals determined by INFTIM-an increase in storage capacity will
_be calculated for that period, and this increase will be converted
to a'l/min inflow value. This calculation will only occur when the:

pumps are not operating.
-kept at-a constant value:

"PIRUN. " P2RUN -

.

During pump operations‘khe,inflow will.be

Stpdly

. Q-Pulse 1d.TMS705 .

/7t o
o : Stoold

E 1~ : (MOVE)
- StoNow

Rung: Inf020

Active 29/01/2014 -
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‘ B e . ’ T —- Head —
o — — - x Level% :]"
S R ) ]

. : : oo B I — StoNow
— — = - X Head :]
. c . B . : B K2-
- Rung: Inf030

~ InfTim ~Stpbly o . : - o —.StoDif - .
7} | F——— - - — - - StoNow
. : ’ ' o L— StoOld -
- RealT1 —
X ‘StoDif
— 0.5 -~
— Inflow — -
X -RealTl | -
. L 1000.0 -
StoOld
(MOVE) -
StoNow
’ o . J - InfTim . -
— - - - (DOF)

" Rung: Inf040

“Every period determined by the timer InfTim, -while the pumps are,
- .- stopped the Inflow figure is calculated.
: ‘ " . The Inflow is calulated on the Storage Change over the Inlem per1od
: " after an |n1t1al 10 second settle period following elther Pump
Stopplng : .

. QPuleldTMS705 - : '  Active 29/01/2014 S S ~ Page 930f154
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- ‘ ’ o L <Prece_ss»' TotVol Rung List

Rung- - Description -

Tot010 |Integrate Inflow ..
Tot020 |Pumps Stop Storage
Tot030 {Pumps. Start. Storage
Tot040- |Level rising on pump’
1Tot050 (Pump Avge Flow.Enble
Tot060 |Calculate Vol Pumped.
|1Tot070 '|Pump No.1 Solo Times .

Tot080 [Pump No.2 Solo Times |
Tot090- [Calculate Pump Volum’
1Tot100 |Calculate Avge Flows

Thls calculat1on is- performed to determine ‘the. volume pumped by the.
pump station. This value is- cleared at midnight. The volume pumped
“is-calculated by determlnlng the total flow iAto the wet well dur!ng
" pump operation and adding to this the volume change ih wet well level
“r.during this same period. This volume change is determined by storing
the volume in the wet well when the duty pump starts (or standby "if’
required) and subtracting the value whén the duty pump stops.. These

calculatlon shall be performed at the end of the pump cycle

vUSIng th!s total volume’ flgure “an average value of l/m1n for the
station for. the 'day can be calculated. This is acheived by d1v1d1ng
_ total volume by the number of minutes ‘since mldnlght

K

Q-PuiseId TMS705 © S CActive29/0172014 -
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‘I'}' "~ . Intinf

Sinclair Drive Cdr_ole Park SPS SP252 Su:bmersible S'ewoge,'Eump Sfoﬁon Functional Specification

— RealT?1’ 1
+ Inflow :J R . .
L—-oldInf = ' : L e

R RealT2-
1/ RealT1 :J.

RealT1

(MOVE)
TotInf

Totlnf
[+ RealTt :I -

oldinf
(MOVE")

H/—
L .
| )
| L 2.0
. ) L RealT2

Inflow . -

" Intinf

on Pump 1 Start record all of the’ t1mer values and convert them to
real numbers at the same time.
Record the Storage when pump 1 starts also (StoNow)

‘

1
—(O0F) . - ' ‘
Rung:.Tot010 - : T

StrPSp .. .

' ©_ PIRUN . T MidPls .
® i

(MOVE)
StoNow

~InfPSp -
(MOVE)

1f. either pump is .on then integrate the Inflow figure every INTINF
seconds. This means that varying inflow frgures can be calculated
while the pumps are online if desired. .
Upon the stopping of ‘the last pump runnlng the Pump stop storage .
yalue will be updated with the latest . level storage .calculation.

A Y

QPuseldTMS705 T Achive 29/01/2014

Rung: TotQZQ_
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. " T PIRUN  MidPls R - strpsr
5 + 7t 1*} — — ————(MOVE)
' . StoNow
P2RUN | - : o = © " Infesr
: ' — ~ —(MOVE)
Totinf .
.Rung: Tot030
3 .
" PIRUN  StoNow .- o - o o T stresre
[ > —— — S — — —(MOVE) .
- StrPSr e L — - StoNow .. i
P2RUN . : : -

i_ .

’ Rung IotQAO

‘If the level rises after pump starts, then must reset the PMStSr Pump
. Storage start value to the peak value.. :

, P2RUN .. L C o PlEml
+ [/ — ' - ¢ L)
o “PIRUN T o P2Enbl -
- 17— : - (L)
: P2RUN , P2Enbl
{ | - (
P1ERbL
: S S — _ — (U
I . L - e ’ S Rung: Tot050

- This rung is used to determlne |f a pump was. the’ only one to run in
the current pump cycle. For pump average flow calculations; this will
determine of the volume pumped in the current’ pump cycle w]ll be |

" added ta the’ volume pumped for the pump.

‘QPuseldTMS705 . e L Acfive29/01/2014 o Page 96 of 154
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PIRUN = MidPts
i

§trPSr_

— RealT1

}/

P2RUN

=

-

vl
1Vi—

1>
. StrPSp

|- ~strpsr -

— RgalTZ;—

— strpsp —

- InfPSr”
L InfPSp —

Real T3 -

+ RealTl.
L— RealT2 -~

RealT1

(MOVE) "~
TotVol

- == TotVol, o
[T RealT1 :l

L¥4~RealT3'

‘Rung: Tot060

- PIMStr

(MOVE) .
.PIMin’

Determine ‘run time for pump no.1 running solo. This is to be.used

— IntT1 :
[- pimin j :

L pamser

- IntT2 -

" P1IMSol

 PiMSol -
[+ Intr2 ]
Lonen

P1ENBL. -

pump average flow calcluations.

. " .Active 29/01/2014 _

—( U )

‘Rung: Tot070

fop

(MOVE) -
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P2MStr

’ . P2RUN  P2Enbl
: - | | —

(MOVE)
P2Min

- 1AtT1 -
r?_ P2Min :]
L P2MStr -

IntT2

(MOVE )
paMsol

P2Msol -
[ TntT2 :I
L IntT1

P2ENbL.

(u)
Rung: Tot080

hS

Determlne run time for pump no.Z2 runnlng solo This 1s to be used for

pump average flow calculatlons

PIRUN  MidPls - P1ErbL’

© RealT1

.~

b1/ t—— vl - (MOVE)
1 - o Pivol
o ‘P2RUN |- _PAVol =y
o ' e (PR r:f RealT1 z]
. . 'A, . L ] 3 ‘ Lf— RealT3
' . . : ‘ ' P2Enbl Rea}Tﬂ
Lo . R | (MOVE )
o v R " pavol

S - = L—- RealT3

[— Pavol L
RealT1 i]‘

Rung: Tot090

'Calculafe-volumé,pumped for‘éach pump when ruqning,sb}o.

* Q-Pulse Id TMS705
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" RealT1 :

RealT1

_(MOVE ) -
TIME

StnAvg :
[/_ Totvol :l

L——_RealT1

RealTi - -

(MOVE)

ealT1

PiMSol ~

b

‘zero

L RealTl’

RealTi

RealT1-

—(MOVE)
P2msol

zero

- Q-Pusse IdTMS705

+ Active 29/01/2014

- P2Av§
|__..P'ZVol' i}

/-
L—rgReaLT1

Rung: Tot100°

P1Avg ’
1‘7— Pivol ]
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. - » _' " Process - ConR-1 Rung List _

Rung Description

R-1010 |Check if VolTmp>3E4 -
R-1040 |Check if VolTmp<1E4
R-1060 |Calc VolTmp
‘|R-1080 |Jmp R-1010 Not OK
R-1120 |Check if InfTmp>3E4
. © JR-1140 |Check if InfTmp<1Eé4
o R-1160 {Calc InfTmp.

R-1180 |Jmp R-1120 Not OK " ..

" This sub p_rj§cess takes the REAL Flow figure and con}vei‘ts it into
- two INTEGER values. The maximum REAL value that can be transferréd

is now 9.6 E 004, This equates to-30 000 * 32 000. -

. Q-Pulse Id TMS705 L . ACHve29/01/2014 . L . Pagel1000f 154
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. o _Vol'T.mp - § : A v_? A . ) . VolCnt
o — ———(CTV)
' -30000. - : o : : .

VolFac

(MOVE)
VolCnt

Rung: R-1010"

VolTmp -, o o e L volCnt
<l — : — —— ~—(CTD) -

VolCnt : ) o _ L A volCnt
__4<, M - - - (MOVE)
1 . - . - - : ) . 1

VolFac

— (MOVE).-

©. . Voltnt . .
Rung: R-1040

'

o S ST e : Vol Tmp
- ; - - —- e - [ TotVol. :]

/
= VolFac —
Rung: R-1060

Voltmp .- T S ~ R-1010
= » e ' e (JMP)

=
- 30000.
_VolTmp  Velcnt

- 10000. . 1 E :
o Rung: R-1080

Q-Pulse I TMS705 . o . Active29/01/2014 o Page 101 of 154~
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Infcnt’

1>

(CTU) -

.InfFac

(MOVE)
InfCnt .
© Rung: R-1120 .

Infcnt -

(CTD)

_InfCnt.

{
- 30000.
InfTmp.
. <|
©10000.-
InfCnt .
i<t
1

(MOVE)
A

" InfFac

(MOVE?)
~ . InfCnt.
Rung: R-1140" -

- Inmepi
- f;f Inflow Z}
nffFac

Rung: R-1160 "

".R-1120

1nffmp','
el .

i B
30000.
Inflmp  InfCnt
< >

10000.- 1]

.. Q-Pulse Id TM§705
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(JMP)

Rung:‘k-]180 '
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‘ ’ o -~P.rocéss - PmpTOL Rung List
‘ Rung | - "~ Description
TOL0O10 "{Pmp 1 TOL Alarm On

TOL020 |Pmp 1 TOL Reset Time
TOLO30 |Pmp 1 TOL Alrm.Off
TOL040 {Pmp 2 -TOL Alarm.-On

TOLOS0 {Pmp 2 TOL Reset.Time

2 Latch Alrm Off

TOLO6O {Pmp -2

Upon- detection of a pump no.1 thermal overload with pouer available to

the pump the flag P1TOLL w1ll be latched on. This flag will remain

latched on until the thermal- overload has béen reset, and either the

local reset button: is operated or. the thermal. overload has been. reset
- for a tlme determined. by the thermal overload timer.

PITOL  * SPF - o S . N S
H | — ' : : —( L)

Rung: TOLO10

~ p1TOL. L T R
H/— - — : T —(DON)

Rung: TOL020

PILOCR  PITOL . S i © pToLL

1/ —_— — — —CU)
" P1TOTM

Rung: TOLOéOO,“'

. p2ToL  spF o s SR C . p2ToLL
:|—7ﬂ f — - - S — - ~—— ('L )

Rung: TOLO40

QPuseldTMSTOS . S Active 29/01/2014
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‘ .-t op2ToL . L o ' T < p2TOTM’
o e ' ’ ‘ ———(DON)
o . S : D -Rung: TOLOS0

P2LOCR  P2TOL . _ T P2TOLL
e — R (u)

P2TOTM |

~ Rung: TOLO60

QPube IdTMS705 -~ - C T Active 29/01/2014 - : Lo Pagel04of154.
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Process - PmpTHR Rung List

Rung

" Description

THRO10

|tHR020

THRO30

THRO40

Pump 1 THR Alarm On
Pump 1 THR Alarm Off
Pump 2 THR ‘Alarm On
Pump 1 THR Alarm Off

Upon .detection of a pump thérmistqr fault with power available to- the -

pump the flag PnTHRL will be latched on. This flag will remain’latched
. .until the thermisotr fault has been reset by the activiation of the

' thermisotr reset RTU’ output PNTHRR"

P1THRL .

Ly

Rung: THRO10 -

PITHRL -

l'l 1 |
CUPITHR
B =i
P2THR SPF

(u)

" Rung:_ THRO20 .

+ P2THRL

Q-Pulse Id TMS705

i

Active 29/0172014

Ly
Rung: THR030
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. . P2THR - o . . P2THRL
A o VA e — —— : (u)

. o " Rung: THRO40

LQPukeldiMs705 ¢ - . Active 29/01/2014.
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Process - PmpATO Rung List

Rung

. Description

N

AT0010
AT0020
ATO030
AT0040
ATO0S0
AT0060

Pump 1
Pump 1
Pump 1
Pump 2
Pump 2
Pump 1

ATO Alarm On

ATO Reset

ATO Alarm Off
ATO Alarm On

ATO Reset

ATO Alarm Off

Upon detection of a pump autotransformer fault with power available
.to the pump the flag PnATOL will be latched on. This flag will remain
tatched until the autotransformer thermal falur ‘has been reset, and’
either the local reset pushbutton has been operated or the thermal-
fautt has been reset for a time determined by the autotransformer . "

thermal timer. - .
--P1ATO - ‘SPF . . _ ' . puatoL.
H/b— b—— : — (L)
o ‘ - _ . o . o . Rung: AT0010
.. P1ATO R L S  PIATTM
: - F - - , — — - (DON)
L : : .o R o Rung: "AT0020
: < PIATTM  P1ATO N <. ...+~ - partoL-
L i1 . - (U)
f 10 — A - . g e

PILOCR | o : o S -
~ Rung: Af0030v
|
|
|

© Active 29/01/2014
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. © . P2ATO SPF . L a o P2ATOL
. N = 4} . . —— — (L),

Rung: ATO040

P2ATG S T paaTTH
— E : . — (DON)

Rung: ATO050. ..

P2ATTM  P2ATO.: - e T paaTaL
B 1 L . R - . . L .
Fr — : Cu. -

P2LOCR

Rlng: AT0060 R - B

QPukeldTMS705, . . Actve29/01/2014 - B .. .~ Poagelo8ofis
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Process - PmpFal ~Rung List

Rung - Description

"|PfL0O10 [Pump 1 TC Fail Close
Pfl020 {Pump 1 TC Fail open.
Pfl0O30 |Pump 1 SC Fail Close
PfLO40 {Pump 1 SC Fail Open’
Pf1050 |Pump -1 LC Fail Close

Pfl060 [Pump.1 LC Fail Open
PflO70 [Pump 1 Fail Alarm On
'PfLO80 |Pump 1 Fail Alrm Off
Pfl0O90 [Pump 2 TC Fail Close
PfL100 |Pump 2 TC Fail open”
PfL110 [Pump 2 SC Fail Close
Pfl120 (Pump 2 SC.-Fail Open -
Pf1130. |Pump 2 LC Fail Close

Pf1140 [Pump 2 LC Fail Open

© {PfL150 |Pump 2 Fail Alarm On
o Pfl160"Pump 2 Fail Alrm Off

During a pump ‘start- up sequence 1f -a contactor is requested to open-
or close and fails to do so within a time determined by the contactor
timer, a pump failure will. -occur’ which 'shall cause the flag: PnFAIL to
latch on. This flag shall remain latched on untll the pumps local

" reset pushbutton has been operated

- Q-PUlse Id.TMS705
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’ . - pP1TCC ] i ) » -. s " piTCCL |
: —H - : - —(DON) .
: Rung: Pfl010
© PITCC. ' ' T : o " piTCOp
/1 — - . — — —(DON)
o . R o7 . : Rung: Pf1020
. P1scC o ST . T P1sCCL
H - - - _ -—(DON)
- T S ~° - Rung:-PfL030

p1scc - o S .o .7 -Piscop
/7= — — - — , (DON)

Rung: Pfl040 .

CoPwees . T ST e N S TU U
o B ' — : ' (DON)

Rung: Pfl050

; ol o ,4 ' i R 2 e o
., oooeiec : -7 Pleop -
o : e e —————L(DON) - -

Rung: PfLOéO

‘Q-Pulse Id TMS705 .+ = . .0 Active9pol/20t4 - - . L. PagellOof1s4”
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. p1Tcc PISTRT  PITCCL - c - PIFAIL

\
B e e e )

| p1TcC PISTRT  P1TCOP
—/— —
PISCC  P1SC  Pisccl

— ——. . S

P1SCC . PASC * ° P1SCOp -
| i1

7 ——

PILCC  PIRUN  P1LCCL

A ]

_PILCC™  PIRUN . PILCOP
A B

" Rung: PfLO70

- PILOCR - e L PIFAIL N
| —— , —(U). :

-Rung: PfL080

N

: .. - H S e L — —(DON)

‘Rung:'PflOQO,,

‘p2tce S ' - patcop -
B e ' . — —(DON) *

Rung: PfL100

. - P2sCC S S , o . - pascel
H — — _ e — S— (DON)

~ Rung: PfL110
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. pascc o o : . : _p2scop
N : i/} . _ - . v = (DON)

Rung: Pfl120.

paLcc , . B SR : ' paLect
H e 2 (DON)

S ~ . Rung: PfLI30

. pace - R ' E ' p2LCOP

Rung: PfL140

P2TCC  P2STRT  P2TCCL

o F T

P2TCC . P2STRT  P2TCOp
| 1 .

Vf_4/=, {,L —1

‘p2scc  pasc  Pasccl.|

T

g | pascc . . pasc.  pascop
® —r

PZPCC © P2RUN paLcct

A —

PALCC  P2RUN-- P2LCOP
—/

Rung:'P¥}150,.

palocR o ) . S . P2RAIL
HE — i . ~(U)

‘Run§: PFLI60. e
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- ' . . - .Process - PmpRes - Rurig -List .

Ruhg ’ - Description

Res010 1Pump 1 Reset Active
Res020 |Pump 1. Reset Timer

) . " |Res030 |Pump -1 Reset Tnactiv
: "|Res040 [Pump 2 Reset Active
~ |Res050 {Pump 2 Reset Timer.'
" |Res060 |Pump 2 Reset Inactiv i

. To pulse ‘the output PnTHRR _requires- the operatlon of the local reset ) _
" pushbutton. [f the pushbutton is operated and-the pump has a . B -

 thermisotr fault, -then the thermistor reset. output shall be pulsed for :
‘a tlme determined by the reset active tlmer. -

| PILOCR - P1THR.
P :

RUng:.ReSOlO .

PITHRR . T T T TR
L anll> — — ————— L (DON)

',Rung::Re5020.

CPILTRM T TR -
Hb—— S — — Uy DR Lo

- RUNg: ResO3Q

PRLOCR T PRTHR. [T

Rung: Res040

Q-PUlse Id TMS705 .. -acivepij0i4 . . .. Pagell3ofl54
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‘ P2THRR . ' - o _ . P2LTRM
IR = - — — (DON)
: : ’ . ' e ‘Rung: Res050

P2LTRM _— P2THRR-
= — - —(U)

Rung: Res060

. Page 114 of 154.
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" Project: BOGNER Tue Oct 26°15:59:23 1993

‘ : . Process - PmpAvl Rung List

Rung " Description

'Av1010 |Pump-1 Aval RTU Ctrl.
Avl020 |Pump 2 Aval RTU Ctrl~

E A‘-pum;g will be available for RTU control.if. no alarms for that pumps
are active.- : - ’ : -

. PIPWR  P1TOLL ~ PITHRL PIATOL. -PTFAIL. - : o . P1Av
H E {/F——/F—4F {41 : - . , ¢ )
R : . . R . . ' Rung: "‘Avl010

P2PWR  P2TOLL" P2THRL . P2ATOL  P2FAIL -~ . o P2AV

H—f ()
A o o - o : ’ . : * Rung:.Avl020
)
® “'

Q-PUlse IdTMS705 - T Active 29/01/2014 - S Page 1150f 154
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Project: BOGNER - Tue Oct 26 15:59:23 1993

-

EMS040

Pump 1 EMS Inactive

‘ 4 - ' Process - PmpEMS . Rung List
V Rung Description
EMSO10 Pump 1 éMS_Activated
EMS020 [Pump-1 EMS Inactive
EMSO30 |Pump 2 EMS Activated

Upon detection of the operation of .the emergency stop pushbutton - the
If the startion is in-remote, this .
flag witl remain latched on unt\l the -local reset pushbutton has been

flag PnEMSL will be latched on.

operated. or the station os switched to local.

pushbutton has been released.

Q-Puise Id TMS705

Acﬂve 29/@1/201'4 -

If the station is in_
local the flag will remain latched on until the emergency stop
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. _ PIEMS . ' ‘ . , PIEMSL:

/| — (L)

Rung: EMSO10

LOCREM - -  PlEMS . o o o PIEMSL
/ - |} . (u)

LOCREM  P1LOCR

Rung.: EMSOéO

CP2EMS - _ T paEmst
i/} —— - : — (L)

Rung: EMS030

LOCREM -~ . - Pp2eMs .~ ’ I " P2EMSL
7= 1 — — —C(U)

~LOCREM  P2LOCR |-

—

Rung: EMS040
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Sinclair Drive Carole Park SPS SP252 Submersible Sewage Pump Station Funcl'ror]ol Specification

Project: BOGNER Tue Oct 26 15:59:23 1993 - - -

‘~ I - - Process - PmpCtl Rung List

_ Rung’ Description

surch . [Surcharge Timer
StpAtl Stop All Pumps *
StrDty. |Start. Duty Pump -
-|strsby |Start Standby Pump
DtyTim [Duty Pump Run Timer

. Control of the pumps starion is based ‘an the current. state of the
sewage wet -well with pump station operat1ng in a duty/standby
configuration. With the wet_ well r151ng, the duty pump will start once-

. the wet well level is greater than or ‘equal to the Start Duty Pump
. Level Setpoint. If the wet well continues to rise with the duty pump
~running the ‘standby * pump will start if the level is.greater than or
" equal to tHe 'Start :Standby. Pump- Setpoint. If the surcharge alarm
becomés active and two pumps are not running  then two pumps will = . . ..
lmmedlately start, - : . . : L o,

AOnce the wet: well begins to fall, the standby pump will stop when the
tevel is léss than or equal to the Stop Standby Pump Setpoint. The
duty pump will.stop when the wet- well level is less than or equal to- |
the Stop Duty Pump Setpo1nt : o .

In.the - event of a- fa1lure of the wet well level probe all pumps will,
_immediately stop and control of the pump station will be based on . ) . - )
_activation of-the surcharge electrode. When this alarm becomes active - - . - ) e
" the duty - -pump will start. The duty pump will run until the surchrage : R
electrode is inactive and has been.'ifactive for a time determined. by
" the SATIMD timer. Once the duty pump starts, and if after a time
‘determined by the PDRTIM timer the surcharge electrode is-stilt -
. ‘active, . then the standby'pump'will start, and both pumps will .run
L until the surcharge ‘electrode: is inactive , and has been inactive for
. a time determlned by the SATIMS timer. B T S

L T o o o I SATIMD. - .

“SATIMS
~(DON) .
-Rung: "Surch -

Q-PUie Id TMS705 - - . actve9/oljol4 o e Padeligefisa.
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. PIEMSL ' L - - RUNDTY

| S : S —(u)

| P2EMsL .

— | , I ) _ — » .-:' (U

WWLEVI - - S o ‘ o
= o
RUNDTY  RUNSBY WWLEVI SURCH - SATIMD .
-/} {/1 |
) /. 1/

4

. | RONDTY RUNSBY ~WWLEVL SURCH - SATIMS

A /]

'

WWLEVI  Level%
—/ {<}—

1~
. STPDTY

Rung:.StpA[l ’

RUNDTY-  RUNSBY  Level% - " PTEMSL P2EMSL - . - RUNDTY
/} {/F {>F . {7 /1 - (L)
. ~ .| sTROTY - : : ' o

WWLEVI . SURCH o | . RuNsBY

RUNDTY ~RUNSBY Level% WWLEVI | ..
— — F {<——/—"

STPSBY

“Rung: StrOty

CQ-Pulse IdTMS705 - o - 7 Acfive29/01/2014 . . ' . : _ Pagel190f154
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. T tevelz o PIEMSL  P2EMSL ~ - . RUNDTY
' ~>}— ' — : {7} {1/ €L
"STRSBY » :

WWLEVI  SURCH _ ' o o : RUNSBY.

RUNDTY  RUNSBY UNLEVI PDRTIM  SURCH
. . |

A

Rung: StrSby

RUNDTY  DUTYP1 - PIRUN o o : . PORTIM

-~ MH B e - e —(DON)

|

loutYP2  P2RUN | T T L - - - L ' ‘
|

|

Rung: DtyTim
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.Project: BbGNE§ Tue Oct 26,15:59323 1993

Process - {IPCtrl Rung List

Rung | *  Deseription

Ip1strt |Pump No.1 Start
P1Stop [Pump No.1 Stop
P2Stit |Pump No.2 Start
P2Stop [Pump No.1 Stop

P2Dly [Delay Pump No.2 @
JLk010 JPump No.1 Lockout
Lk020 |Pump No.2 Lockout
Lk030 |Pump No.1 Unlock
Lk040 |Pump No.2 Unlock
1F1010 [Flasher’

Ind010 [Pump 1 Lecal Indicat
Ind020 |Pump 2 Local Indicat

Pump No.1 will start if it is the doty pumo-and the'duty'punp is-
‘required to start, or if it is the-standby pump-and the Standby pump

is requlred to.start. The pump will only start if it is available for .

RTU control. A pump will stop if it 'is no longer requ]red to run, or
if the emergency stop pushbutton is operated.

" When the station is switched. to local, “the RTU Nlll stop all pumps-and
will perform no automatic pump controls unti L the statlon is returned
to remote. . L

Each pump is only-required 12 starts in any one hour period. -To
_ensure this value is not.exceeded whenever a pump completes its start
up -sequence it will not be allowed to start again for five minutes.As
well a 5 second delay will occur between pump starts if both pumps -
'are requlred to start together. . ) Lo

‘Each pump also has a, local lndlcatlon l\gHt ‘which will remaln‘steady
_on if ‘the pump is runn1ng, and will flash if the pump.is faulted or-
'-15 locked out from startlng . .

i

LOCREM  DUTYP1- RUNDTY PiLok ~ PlDely ~ PIAV ° PIEMSL

uT P1STR
A 1 — ——/— —/| L

DUTYPT ~ RUNSBY

/
LOCREM P1PB- '
. /} 4I L .
. Rung: PiStrt
" Active 29/01/2014
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‘ P1AV o o o ‘ . PISTR

i/} — ——— . — —(U)

LOCREM  DUTYP1 RUNDTY

1/

DUTYP1  RUNSBY

/i,—m—AvA

LOCREM- . | T S

v

| P1EmsL

el

"LOCREM  P1PB

/1

-Rung: P1Stop

LOCREM  DUTYP2- RUNDTY  P2lok PéDely "P2AV -‘PéEMSL  P2STR
{ S P 171 I/1 | - 17} : €L
e bor LI LA . L LI | 10 . -

DUTYP2  RUNSBY | -

' | Locrem  p2pB

L 1)
/I Vol

Rung: P2Strt
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. Project: BOGNER -:Tue Oct 26 15:59:23 1993 S S
B o R S e '
' . ~ ‘P2AV - - - S . - T . P2STR

H— - Uy

LOCREM DUTYPZ - RUNDTY

=

DUTYP2  RUNSBY

I/ |

LOCREM T ST .

v

P2EMSL © -~

"LOCREM  'P2PB

—/ /I

' kuné: .P2Stop '

PISTR ~ P2STR. - ™  DUTYPL. © . - - PSR -

H — " I ————————————————( U)

.| outyP2 - '/;“ Lo
] A B tote

: ‘ : o e o © 7t - Rung: P2Dly -
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. PISTR - R : o S : P1Lok

L)

I

, . o 1.: - ) ' p2Dely -
- — - - L )

PIRUN  PILok T o o L P1lock -

] = ———— - - — (DON)

PIHLAL | [ S S L PIHIdL

“ | P2RUN  PiDely C L T pipisT
e e e o

“PTHLdD | P1HLdD

“Rung: Lk010

" p2sTR o ’ B . p2lok

H — —— L)

| ' L |PRUN . P2Lok S L - © p2Lock
IR B e s R e e — —————(DON)

TP2HlAL | [ - S I . P2HldL

PIRUN  P2Dely S : ; S T papisT
B | —7—— — —(DON).

" P2HldD T T
¢ SO
Rung: Lk020

P2HLdD | -
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LOCREM
] 1

1". _ PISTR
:

>

LI

Pilock

(DON)

PIHLAL -

«C )

P1DisT

p2sTR

(DON) -

PAHLAD

LOCREM
1 1 .

l,‘)

S—
. Rung: 'Lk010

>

P2Lock

'_,H

P2HldL

H

PARUN -

P2Dely
1

-(DON)

P2HLdL

- P2DisT

—

P2HLdD

Q-Puise Id TMS705
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(DON)

CP2HLAD. . ' PR

" Active 29/01/2014

—(. )
Rung: Lk020 "
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‘A PlLock o e N

HE— — —cu

SURCH

Z;_4 k—f— -

‘LOCREM

==

"P1HLAL  PISTR

| PIDIsST S BRI S P1Dely

Pl P2STR | R

 Rung: LkO30" -

"~P2F.ock- e .' ‘. L “ - p2Lok

SURCH.

P e I R L R o R
fLocREM |- L ' : T e - ST |

PHLAL - P2STR | © T e T

I T R p2dely

| P2HLdD  P1STR

i

QPUlse IdTMS705 ¢ . : U Actve29/01/2014 . T oL + Page1260f154 ° -



- Sinclair Drive ‘Carole Park SPS SP252 Submersible Sewoge'Pu_mp Station Functional Specification .

Project: BOGNER'  Tue Oct 26-15:59:23 1993

~ Process - PmpSeq Rung List

Rung Description

15q010 [Pump 1 SC Close
"15q030 - |Pump 1 TC Close
-15q040 . [Pump 1.Sequence Time

$q050 ([Pump 1 LC Close -

$q060 [Pump 2 SC Close

$q070 " (Pump 2 TC Close .

$q080 |Pump 2 Sequence Time |’
"15q090 ~ {Pump 2 LC Close

When a pump is requested to start ‘the following Sstart- up sequence is
_followed

1.
2.

3.

v

The star contactor shall close.
When the star contactor has closed

close.

the

)

transformer céntactor shall .

After a time determlned by the sequence timer,_the star contactor

shall .open.

. When the star contactor has opened,
. When the llne contactor has closed the
shall open.

the’

liné contactor shall close.
transformer contactor

- P1scC

L

Piscc

Q-Pulse I TMS705

*Active 29/01/2014

(uy’

RunQ: SqﬁJO
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- "-Project: BOGNER  Tue Oct 26 15:59:23 1993 ~

’

pP1TCC

i
>

PISC  PIRUN.

Ly

_pATCC

cu) -

Rung: $q030 -

P1TIME

(DON)

’ Ruﬁg: $q040

piLCC

L)

“. P1LCC

———( U
Rung: SqOSQ

_pascc -

P2TIME"
L

- pasce

-P2STR

, /|—~

J-PISC * . PISTRT
¢ — |
PISTRT “'P1SC
T T S PN
1 »-! | EAR | 1 _l
'u‘\l-" .
I T

. Active 39/01/2014

—(C U

Rung: Sq06'0‘

(L
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" Project: BOGNER - Tue Oct 26715:59:23 1993 . T

. p2STR. P2sC . ' : . . - ~ p21CC
~ B — : — ; —(

Rung: $q070

P2SC | P2STRT - o : . . p2TIME’
H — — — — —(DON)
T BN : L . e © . Rung: $Sq080

P2STR  'P2STRT  p2sc - . - . © paLce
= 1/ —" : — (L)

pP2STR © - - o R o
-/} — — : i ——(-U-)
R ’ : C Rung:. $Sq0%0
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_Project: BOGNER  Tue Oct-26 15:59:23 1993
. . YL
‘ Process - DtySet Rung List L
Rung ' Description
.|Dty010 |Pump DUty Intertock
Dty020 [Pump No.1 Duty Selct -
Dty030 |Pump No.2 Duty Selct .
This pump station operates on a du‘ty/Standby configuration. A pump
duty/standby change will occur if the duty pump becomes unavailable
for RTU control or when the duty pump stbp.s. . ’
DUTYPT P1RUN _ DtyLok
. N (L)
. I .
{-DUTYP2 P2RUN - ' _
. ) _ Rung: ' Dty010 . S - : .. -
. e
» o

{

© Active 29/01/2014; .. - .. " Pagel30ofisd
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Sinbloir;D.rive Carole Park SPS SP2'52-Submersible Sewage Purhp STGTion Functional Specification ~

Project: BOGNER .

Tue Oct. 26 15:59:23 1993

- ... ptylok ..DUTYP2  P1AV PUTYP1
F——ivi——— t i 1 (L
P1RUN DUTYP2
L (u)
-t 'PZAV - DtyLok .
7+ DL
DUTYPT - DUTYP2 -
{7} {71 . .
» - - " " Rung: Dty020
5 _
C . PRWN Dtylok DUTYP1  'P2AV DUTYP2
—H vl 1 | — '} | = L
| P2run DUTYP1
S o M v
P1AV - Dtytok
—1/} U
DUTYP1 . DUTYP2  RIAV |
I/I
1/

—/—/F

Q-Pukse Id TMS705
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. . - Pr_-oce'ss ~ MinRun Rung List
1 Rung | Description’ | - o . ST '
Min010 [Pump 1 Seconds Count
Min020 [Pump 1 Minutes Count '
Min030 |Pump 2 Seconds Count
. Min040 |Pump 2 Minutes Count
A minutes run éountef shall be kebt for both pumps that will be )
cleared at midnight. A pump seconds PnSEC ‘counter is incremented every
second that the PnRUN input is active. When this counter reaches :
60, a pump minutes counter PnMIN is incremeted by 1, and the seconds .
counter is reset to zero. " - ..
PIRUN. - 1sec _ T » . , P1secs
H — | — - : . (CTU),
B . : . . : ’ . . Rung: -Min010
" plsecs ' R B T o PIMin
- [+ pwin ]
60 | . - o _' : L
o : T Pisecs.
. , . . - 3 : (RST) . -
“- . . ; ‘ ] Cl _ T Rung: Min020 ¢
CCOP2RUN Tsec. o o : . P2Secs .
H | — ' 4 S 1T : »
. L ) . N T . Rung: Min030 S R
- . P2secs  Tsec L . . .. — P2Min .-
=l — | - - - e . - + " P2Min :]
60 T S . R A 1° :
P2secs
(RST)
‘Rung: Min040 -

Q-Pulse 1d TM$705 Active 29/01/2014 A o . "Page 132 0f 154 -




* Sinclair, Drive Carole Pgrk SPS SP252 Subrﬁ_e_rsible Séwoge PUmp__S_T_dﬂoh -Funlcﬁo:,nol Specification

Motor power kilowWatt SIQnals for each .pump -are 1nputs to the RTU

‘Project:

BOGNER -

¢

Tue Oct 26 15:59:23 1993 - -

Process - kwatt.

Rung List . -

Rung - Descrlptlon
kw010 . |Pump 1 Kwatt. Calcs
1kw020 {Pump 1'KWatt Calcs
kw030 |Pump 2 KWatt Calcs -
Kw040 |Pump 2. KWatt, Calcs

Filtering of these.signals shall occur prior to transmission. This o

filtering involves calculating a rolllng average over 5 samples at

.1 second intervals.

'

PIKWS -

' (MOVE)
 PIKWA

P1KW4

~(MOVE)

CTPAKWE

PIKW3

PIKW2 .

pIKW2

(MOVE)
“PIKWT

PIKW1-

“_(MOVE)’

' PIKW

P1KNF

G-Pulse Id TMS705 -
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(MOVE)
zero-

RUng: kw010

(MOVE)-
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— S - o S N

+

—
+

-+

-

Rung:Akw020.4

-PIKWS

- IntT2 2

- PIKW1 -~

.'f77

IntT1 —

P1KW4

lntf2 —

intT1 =
PIKW3

IntTlT —°
IntT2

PIKW2 '

IntT1

PIKWF —. .

IntT2
5 -

P2KWS
—(MOVE)

pakws

P2KWGL .

P2KW3

(MOVE)
P2KW2

P2kw2
(MOVE)

P2KW1

P2KW1.

P2KW

- P2KWF

[N

CQPuseldTMS705 T Achive 29/01/2014

Zero

- Rung: kw030’

_ (MOVE)_
© P2KW3

(MOVE)’

(MOVE)
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+

™

P2KWG
P2KW5

alil

+ - IntT1 .
PZKU3 —

r

IntT2
pP2KW2 -

IntT2  —

“IntTY

[+]

— P2KWF . —

. Q:Pulse Id TMS705

Active'29/01/2014

12" ]

/ Inti2

Rung: ku04O

IntT1 —
Int12 —

'AIntT1 -

pakwt

.
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T~ ]

. : : . " Process --Scan .Rung List

Rung Description

Scan01 |Scan DI Pump 1
Scan02 |Scan DI Pump .1
Scan03- [Scan DI Pump 2
|Scan0& |Scan DI Pump.2’
Scan05 {Scan DI Station
Scan06 |Scan Al Module 1
Scan07 |Scan Al-Module 2

. 0.5sec . - o , o . L . PIPWR- - ‘
M — — - = S e —(SCAN) o 3

PiTOL
(SCAN)

P1PB ~
—(SCAN)

PIEMS . ¢
(SCAN) -. :

PITHR
- (SCAN)
Rung: Scan01

0.5sec . o A C ‘._ P1ATOZ

e EELE—— = — —————(SCAN)

PILOCR .
—~ (SCAN):

— o L. PISRT.
—— — (SCAN)

P1sC
——(SCAN)

" P1RUN .
- (SCAN) -
.- Rung: Scan02

. QPuseldTMS705 ©, L Active 29/01/2014 . Page 136 of 154
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. - . .0.5sec

P2PWR

H -

(SCAN).

P2TOL

(SCAN)

P2PB .

(SCAN)

" P2EMS

(SCAN)

P2THR

0.5sec

—(SCAN)
Rung: Scan03

P2ATO

—(SCAN)

.. P2LOCR

(SCAN) -

P2STRT

- pa2sc

P2RUN "

Q-Pulse Id TMS705

Active 29/01/2014

—(SCAN)’
Rung: Scan04

~(SCAN)

-(SCAN)
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| ‘ ’ . 0.5sec
. R EE

SPF .

" SURCH

(SCAN)

- LOCREM

——(SCAN)’

_ATTRS.

(SCAN)

) Rhﬁg: Scan05

]

CPIKM

—(SCAN)

P1AMPS

P2KW

~(SCAN)

_ P2AMPS <

RTUTMP

- Q-PUlse I TMS705

Active 29/01/2014 .

(SCAN)

V:_Rung:,chnOéj -

€SCAN) .7~

~(SCAN) -~

(SCAN) -
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‘ - e T o R T WMWLEV

. | : - — (SCAN)

"DELPR -~
(SCAN)

cPCUR . . ' : B
(SCANY - - - R

= : T - CPVOLT"
(SCAN)

.. "CPPIRE
(SCAN)

—(SCAN)

' _CPP2RE . - . o |
- . . |
-'Run_g: Scan07 . |
e |

Q—P'plse'IdTIv\S705;. o o o g /A<‘;ﬂ§/329/01/éo14 . I I Page 139 of 154 -
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PmpCtr Rung List

‘ . o Process .-

Rung

Description

ctrlo1
ctrl02
ctrl03
ctrl0s
ctrl06
ctrl07
ctriQ8
ctrl09
ctrli0
ctrlo4

ctrl1 .

JSP
JsP
JSP
Jsp
Jsp
JsP
Jsp
Jsp
JSP

JSP-

JSP

Thermal Overload
Thermistor.
Autotransformer
Thermistor Reset
Pump Available
Emergency Stop _

"Pump Controt. ~

Individual Pumps
Start Sequence
Pump -Failure
Duty Selection

This process ‘is cailedvby the MAIN process and itself ¢alls the
to perform automatic control of the pump

- sub-processes required

station.

Q-Pulse Id TMS705

Active 29/01/2014

B ~ Sinclair Drive Carole Park SPS SP252 Submersible SeWoge Pump Station Functional Specification
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‘ ‘ ’ - - ’ ) U . . PmpTOL  ~ . -~
| . | — — — —(JSP) :
’ L : ’ : Rung: ctrlO1

Jump to SubProcess to'determine if there is a pump thermal overload
.. fallt. . . CL

L : ‘ , : PmPTHR
[ e — — — : (ISP’
- - . : - : - Rung: ctrt02

Jump to SubProcess to'déterminé‘if there .is a pump thermisotr faul't.

) -
: S o - g A - . PmpATOV
i - R . e ———————(JSP)
IR . ’ s ) o . - Rung: ctrl03
_‘Jﬁmp to SUbPr@cess to determine if there is a pump autotransformer -
~thermal fault. : C o ' EE
. E . E - . . B " PmpRes
P - —— v — : (JSP)
: : ’ . . : : . * Rung: ctrl05
. . -+ Jump to Subprocess to activate pump thermisotr reset output.
- o R L Lo PmpAVL "
C— : = — S - - - (JSPy
. L . o ‘ B Rung: ctrl0é
Jump to Sngrotéss_to'determine if pump- is avaitable for RTU control.
_ T : 0. .. PmpEMS
— ‘ e S TC— — (JSP) -
. . S . : o Rung: ctrl0?7 .
Jump. to. SubProcess to determine if'the pump emergency stop is activé.
;-

.

© Q-Pulse Id TMS705 | Active'29/01/2014 . - . © - .Page 141 of 154
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PmpCfl
(JsP)

—

Jump to SubProcess to determine which pumps are require to run. .

Rung: ctri08

-1pcerl
(JSP)

Jump to SubProcess to control starting and stopping of'each,
individual pump. . : . :

Rung: ctrloy 3

Pmpséd

Jump to SubProcess to control pump start up sequence.

\

(JSP)

Rung: ctrl10 °

* PmpFal.

Jump -to SubProcess to determihe'pﬁmp failure.-

-(JSP)

: Ruhg: ctrl04

DtySel
=(JSP)’

Jump to SubProcess to pefform duty:changeover.

Active 29/01/2014

Rung: ctrl11
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. o C. - . "Proces$ - Outbt}t Rung List

Rung .+ Description

out01 - Séa'n DO Pump 1
. |out02 {Scan.DO Pump 2
* |out03 }Scan DO-Station .

e _ S . o PITHRR
N | — —— - - . (SCAN) - .

" opioct.
(SCAN)

: P1TCC
~——(SCAN)

PiscC .
—(SCAN). "

o S CILoPLcc
' : — - (SCAN).-
_Rung: out01

o R '}_~‘> L © . P2THRR ¢ .

, ‘ 1— — — - ——(SCAN) "~
p2Loc1

——(SCAN)

p2TCC .
= (SCAN)

T -
“(SCAN) .

- p2Lcc
~(SCAN)-
" Rung:rout02

QPuseldTMsIos L - Active2sjol/0i4- - o T, Pagel43of 154"
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ATTI.

-DERECJ

CRELEC

" Q-Pulse Id TMS705

Active 39/01/2014

(SCAN)

“ Rung:.out03

(SCAN)

(SCAN)
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P1PWR

" Process - Alarms ~Rung List

Rung : Dest(:}riptibnA
PmpAlm |Pump: Alarms/Events
SitAlm [Site Alarms

© P1PWRL

-/

P2PWR .

C 9

" P2PWRL -

i/

(G
" PIRUNF
€ )

" P2RUNF -

Q-PUlse I TMS705

" Active 29/01/2014

«

Rung: PmpAtm
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SURCHL ~

[ «
SPF SPFL

/} «
LOCREM -Loct

/} -

PiLOCI

=)

‘ p2Locl

«

Q-Pulse Id TMS705 -

Active-29/01/2014.

RuUng: SitAlm
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“ ST . " Process - PmpOp Rung List.
. Rung ) :vDescrip":Aion *

Piop Pump 1 Operations
P20p Pump 2 Operations

This pro'cess@:o_uhts‘ the number of pump starts to occur in-a single --

" day. This value is cleared at midnight. The pump counts are )
incremented on the rising edge of the PnRUN input.
PIRUN = . - - : ' C T - . p10p-' .

O — SR i — — (CTU)

-Rung: Pi0Op --

. PRUN T I T P20p
H b — — — ' (CTU)

‘Rung: P20p .-

" -Q-Pulse Id TMS705 R o - Active 29/01/2014 - S * Page 1470f 154
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Process’ - MidPro Rung List

qRuﬁg

fDeschiptfbn

.|Mido10”

Mid015
Mid020
Mid030

{Mido4o
|Midoso

Clear Pump Times/Opr

Clear Pump Solo Time

Store Volume Pumped
|Store Pump 1 Minutes
Store Pump 2 Minutes:

Prevent Transmission

~Midpls.

*

“This processlis.éxecuted at midnight and causes thé’necessary
internal values to be reset to-zero.

Plop ¢

B

~P20p

. PIMin’

~(RST)

P2Min

(RST):

. .Pisecs

(RST)

‘f. PZSecs'

©Midels

" PAMSol . .

H b

. Q-Pulse IdTMS705

P2MSol

¢

. Active 29/01/2014

(RSTY

(RST)

————(RST) - ..
~Rung: Mid010

(RST)

———(RST) .~
. Rung: Mid015
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.'  Midpls R SR . : volys . -
N =l — — (MOVE) -

VolY4

VolY4
—(MOVE)
VolY3

‘VolY3
(MOVE)
VolY2

‘VolY2
(MOVE)
VolYl -~

e e T v
' (MOVE)
TotVol

. - .77 Totvol
: (MOVE)
L .. Lo . - zero

. S S RS Rung: Mid020:

Midels - .. LT T 4 C . PIMAYS

H - e ' e — —(MOVE)

PIMNY4

o SO R o S BT " PIMNY4
a . : - - : - : . (MOVEY
: . o C . : e o A : P1MNY3
: ’ ' N . : P1MAY3
(MOVE)
~ PIMnY2

PIMNY2
-(MOVE) ~ . . -
PIMNY1 PR

PIMAY1
—~(MOVE)
- PIMin .
© Rung: Mid030

QPukeldTMS705 . 7 Active29/01/2014
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. ' MidPts ST S paunrs -
M P : s — (MOVE)

. P2MnY4. -

. P2mMnY4
(MOVE) ~
P2MnY3

PaMNY3 |
(MOVE)
" . P2MnY2

P2MnY2.
(MOVE)"
. P2MnYY

. R S : T P2MnY1. -
SRR ——— — - — . J(MOVE) -
""Rung: Mid040

. . \
‘MidPls . e L e P Co Previx = - e IR -'Il

I o B e — _— — (oofy - R L |
. . .. |

Rung: Mid050

° L
|
L
N . .»\
|
I
1
.. N
|
|
|
|
“ |
) L
|
N
-\
i
|
|
.
.

. Q-PUseIdTMS705 L e o Acfve9/olol4 oo o -0 . "Pagelf0oflsd o
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.~ : o Process - AlVlid Rung List

Rung

Description

v1d010 [Check
vid020 [Check
V1d030 {Check
V1d040 |Check
V1d050 |Check
V0d060 |[Check’

Level valid

Pressure Valid
Pmp 1 kW Valid
Pmp 2 kW valid |. . .
Pmp 1 A Valid | RO
Pmp 2 kW valid |

This process ‘checks to see. if
An analog input. is invalid if

greater than 4020.. As well, if the raw count is less.than 800, ‘it -is
rounded up to 800, or if the raw count is greater than 4000, .it is

rounded down to 4000.. -

WWLEV

any of the analog inputs are‘iﬁyalid.
its. raw count is less than 780 or

WWLEVI

b
4000

Q-Pulse Id TMS705

Active 29/01/2014

<k « o)
1 780 :
WWLEV
>
4020
WULEV TUWLEV
<}— —(MOVE)
800 . 800 .
WWLEV - WWLEV
>| (MOVE)
_ 4000. : 4000 -
. - Rung: VdO10 -
DELPR ~ PRESI
<} —(C )
780 A .
'DELPR
> —
. 4020 -

DELPR DELPR
<} —(MOVE)
. 800 . 800"
DELPR DELPR
>} (MOVE >

4000

Rung: V1d020 . .
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; 4 ‘ _ ‘ o - N
‘I' ‘ P1KW ' : ' S _ L PIkWI
o < —— — ' — —C )
. ¢ V co -' . - N .- ) .

780

PIKW

>

4020.

PIKW . - - FP © PIKW
— < . ——(MOVE)
1 80 . A e = 800

1" p1kw - ’ R o _ - O oPIKW
s - : _ : —— S : -(MOVE )
400 ' o . : . 4000 . o
o o o S . - .. Rung: vid030 . -

- P2KW L . . Co - P2kul

| - T o pkWe
i ' - o _ - (MOVE)

800 o - . , ‘ .. 800

©p2KW
(MOVE)

X S . : SRR ) : o Rung: vid0s40

 QPUseldTMSTOS S o Active29/01/2014 - : ©°© 7 Pagelszofls4.
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P1Ampl

‘Ilr . PIAMPS
. R {<}—
780 -

P1AMPS

>

4620 .

“ P1AMPS
.<|

—C )

* P1AMPS -

I
800

>

PAAMPS.

(MOVE)
800 -

P1AMPS

’ |
. 4000

~ P2AMPS

~(MOVE)
S 4000 -
© Rung: V1d050

APZAmpi

<t

- 780

| p2amps |
pan
14020

P2AMPS'. - .

( ).

" P2AMPS

4 <}=
800
P2AMPS

Sl

(MOVE)
. BOQ ;

VT
. P2AMPS -

, U
.; : 4000

C Q-PUse 14 TMS705 .- -

Activé 29/01/2014

(MOVE) -
4000 .
Rung: v1doéo = ..~
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Process:- Cal%ma Ruhg'Liét

Rung |. Description -

mA010j Calculate Level ma - |
mAO30 |Calculate Press mA
mA020 |Calculate Level % -

- RealT?

o R S S WMWLEV

- L 4000 .0

Rung: mA010

Reéle"

—(MOVE)
DELPR

L—4000.0

x RealT2
—. 20.0

- PresmA :]

. Rung: mAQ30

K ReélT1'ﬂ -

—-(MOVE ),

WWLEV.

i ‘ . - RealT2 —
L SR S A,,r?— RealT1 |~

L 800.0
—

'ReatT1'——
RealT2

Level% —
r;_ RealT1

‘Q-Pulse Id TMS705

L~— 100.0. -

. Rung: ma020

Active 29/01/2014

(MOVE ).
;jf— RealT2 .
/ RealT1':|

LevmA
Ix— RealT2 :I

— RealT2 —- -
/" RealT :}

S :
' L—4‘32Q0.0 -
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