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INTRODUCTION 

This document outlines the functional requirements for the control, monitoring, and telemetry 
of Bognor Street submersible sewage pump station. 

I/O Listing 

The following I/O is. associated with Bognor Rd Motorola RTU. 

Digital Input Card No.1 - Slot 1 

Digital Input 1 P1PWR Pump No.1 Power. On 
Digital Input 2 P1TOL Pump No.1 Thermal Overload 
Digital Input 3 P1PB Pump No.1 Start Pushbutton 
Digital Input 4 P 'EMS Pump No.1 Emergency Stop Pushbutton 
Digital Input 5 P1THR Pump No.1 Thermistor 
Digital Input 6 PlATO Pump No.1 Auto Trans Thermo Switch. 
Digital Input 7 P1LOCR Pump. No.1 Local Reset Pushbutton 
Digital Input 8 P1STRT Pump No.1 Started (Transformer Contactor) 
Digital Input 9 P1SC Pump No.1 Star Contactor 
Digital Input 10 P1RUN Pump No.1 Running 

Digital Input 11 P2PWR Pump No.2 Power On 
Digital Input 12 P2TOL Pump No.2 Thermal Overload 
Digital Input 13 P2PB Pump No.2 Start Pushbutton 
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. Switch 

Digital Input Card No.2 - Slot 2 

Digital Input 1 P2LOCR Pump No.2 Local Reset Pushbutton 
Digital Input 2 P2STRT Pump No.2 Started (Transformer Contactor) 
Digital Input 3' P2SC Pump No.2 Star Contactor 
Digital Input 4 P2RUN Pump No.2 Running 

Digital Input 5 SPF Site Power Fail 
Digital Input 6 SURCH Surcharge Alarm 
Digital Input 7 LOCREM Local / Remote 
Digital Input 8 ATTRS Site Attention Alarm Reset Pushbutton 

Digital Input 9 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 
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Digital Output Card No.1 - Slot 3 

Digital Output 1 

Digital Output 2. 
DERECT CP De-energise Rectifier Unit 
CONELT CP Connect Reference- EleCtrodes 

Digital Output .3 Spare 
Digital OutPut 4 Spare: 

Digital Output 5 P1THRR Pump No:1 Thermistor Reset 
Digital Output 6 P1LOCL Purtip NO.1 Local Indication Lamp 
Digital Output 7 P1TCC Pump No.1. Transformer Contactor Close 
Digital Output 8 P1SCC Pump No.1 Star Contactor :Close 
Digital Output 9 P1LCC. Pump NO.1 Line Contactor Close 

Digital Output 10 

Digital Output. 11 

I Digital Output 12 

Digital Output 13 

Digital Output 14 

P2THRR Pump No.2 Thermistor Reset 
P21LOCL Pump No.2 Local Indication Lamp 
P2TCC Pump No.2 Transformer Contactor Close 
P2SCC Pump No.2 Star Contactor Close 
P2LCC Pump No.2 Line Contactor Close 

Digital Output 15 ATTI Site Attention Indicator 

Analog Input Card No:1 - Slot 4 

Analog Input 1 P1KW Pump No.1 kW 
Analog Input 2 PlAMPS Pump,No.1 AMPS 
Analog InPut 3 P2KW Pump No.2 kW 
Analog Input 4 .P2AMPS Pump No.2 AMPS 
Analog Input 5 Spare 
Analog Input .6' Spare 
Analog Input 7 Spare 
Analbg Input 8 Spare 

Analog Input Card No.2 - Slot 5 

Analog Input 1 WWLEV Wet Well Level 
Analog Input 2 DELPR Delivery Pressure 

Analog Input 3 CPCUR 
Analog Input 4 'CPVOLT 
Analog:Input 5 CPP1RE 
Analog Input 6 CPP2RE 
Analog Input 7 Spate 
Analog:Input 8. 1 Spare 

CP Rectifier Current 
CP Rectifier Voltage 
Reference Electrode Pump No.1 
CP Refernece Electrode Pump No.2 
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3 RTU Functionality 

Sewage Pumps Functionality 

-3.1.1 PUMP THERMAL OVERLOAD 

3.1.1.1 Functional' Description 

Upon detection of a pump thermal overload; via RTU input PinTOL, with pOwer available to 
the station the flag PnTOLL will be latched on ThiS will cause this pump to becbthe 
unavailable for RTU control. This flag will remain latched until the thermal overload has 
reset, and either the local reset pughbutton PnLOCR. is pressed or the thermal overload has 
been reset for a time determined by the thermal overload timer (initially set to 10 minutes). 

3.1.1.2 Control Algorithm 

The pump thermal overload flag (PnTOLL) will be set and reset according to the following 
control algorithm:- 

SO: Thermal Overload 
Si: Fault Reset 

'case PS of 
SO: if not (Cl) and (C2 or C3) then PS: = Si;. 
51: if Cl and C4 then PS: = SO; 

end; 

(PnTOLL set) 
(PnTOLL reset) 

The conditions are defined. below: 

0C1 = PnTOL 

C2 = PnTOTM expired 

, C3 = PnLOCR 

C4 = SPF 

3.1.2 PUMP THERMISTOR FAULT 

3.1.2.1 Functional Description 

(Thermal OverloadFault) 

(Pump No.n Thermal OverlOad Timer 
Expired) 

(Pump No.n Local Reset Pushbutton 

(Site Power Available) 

Upon detection of a pump, thermistor fault, via RTU input. PnTHR, with power available to the 
station the flag:PnTHRL will be latched on. This will cause this puinp to become, unavailable 
for RTU control. ThiS flag will remain latched Until the thermistor faith has been reset by the 
activation of the thermistor reset RTU output PnTHRR. pushbutton PnLOCR. 

Copyright ,© 1993 Brisbane Ctht:Caiihali 
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3.1.2.2 Control Algorithm 

The pump thermistor fault flag ( PnTHRL) will be set and reset according to the following 
algorithm:- 

SO: Thermistor Fault 
Si: Fault Reset 

case PS of 
SO: if not(C1) then PS: = Si; 
Si: if Cl and C2 then PS: = SO; 

end; 

(PnTHRL set) 
(PnTHRL reset) 

The conditions are defined below. 

Cl = PnTHR (Thermistor Fault) 

C2 = SPF (Site Power Available) 

3.1.3 PUMP AUTOTRANSFORMER THERMO SWITCH 

3.1.3.1 Functional Description 

Upon detection of a pump autotransformer thermal fault, via RTU input PnATO, with power 
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 until the autotransformer 
thermal fault has reset, and either the local reset pushbutton PnLOCR is pressed or the thermal 
fault has been reset for a time determined, by the autotransformer thermal timer (initially set to 
10 minutes). 

3.1.3.2 Control Algorithm 

The pump autotransformer thermal fault flag (PnATOL) will be set and reset aecording to the 
following control algorithm:- 

SO: Autotransformer Thermal Fault 
Fault Reset 

case PS of 
SO: if Cl and (C2 or C3) then PS: = S I; 
Si: if not(C1) and C4 then PS:= SO; 

(PnATOL set) 
(PnATOL reset) 
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The conditions are defined below. 

Cl = PnATO 

C2 = PnATTM expired 

C3 = PnLOCR 

C4 = SPF 

3.1.4 PUMP FAILURE 

3.1.4.1 Functional Description 

(Autotransformer Thermal Fault) 

(Pump No.n Autotransformer. Thermal 
Timer Expired) 

Tump No.n LOcal Reset Pushbutton) 

(Site Power Available) 

During a pump start-up sequence if a contactor is requested to open or clo'se and fails to do so 
within a time determined by the contactor timer (all initially set to 3 seconds), a pump failure 
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 available for RTU control. 

3.1.4.2 Control Algorithm 

BisbansCiy 

The pump failure internal flag ( PnFAIL) will be 
control. algorithm:- 

SO: Pump Failed 
Si: Pump Not Failed 

set and reset according to the following 

( PnFAIL. set) 
(PnFAIL reset) 

case PS of 
SO: if Cl 'then PS: ---= Si; 
Sl: if C2 or C3 or C4 or C5 or C66. or C7 then PS: = 

end; 

The conditions are defined below. 

Cl = PnLOCR 

C2 = (PnTCC and PnSTRT and PnLCCI expired) 

C3 = (PnTCC and 

C4 = (PnSCC and 

C5 = (PnSCC and 

C6 = (PnLCC and 

PnSTRT and PnLCOp expired) 

PnSC and PnSCC1 expired) 

PnSC and PnLCOp expired) 

PnRUN and PnLCCI expired 

(Pump Local Reset Pushbutton PresSed) 

(Transforiner Contactor Fail to Close 
Timer Expired). 

(Transformer Contactor Fail to Open 
Timer Expired) 

(Star Contactor Fail to Close Timer 
Expired) 

(Star Contact& -Fail to Open Timer 
EXpired) 

(Line Contactor Fail to Close Timer 
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Expired) 

C7 = (PnLCC and PnRUN and PnLCCI expired). (Line Contactor Fail to Close Timer 
Expired) 

3.1.5 PUMP THERMISTOR RESET CONTROL 

3.1.5.1 Functional Description 

To reset a pumps thermistor fault, it is required 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 
determined by the reset active timer (initially set to 0.5 seconds). This output will also be 
pulsed on initial power up of the pump circuit. " 

3:1.5.2 Control Algorithth 

The operation of the pump thermistor reset output is based on the following control 
algorithm:- 

SO: Reset Inactive (PnTHRR inactive) 
Si: Reset Active 

case PS of 
SO: if C2 or (C1 and C4) then PS: = 
Sl:' if C3 then PS: = SO; 

end; 

C 1 = PnLOCR 

C2 = PnPWR t (Reset on Power Up) 

C3 = PnLRTM (Pump No.n Reset Active Timer. Expired) 

C4 = PnTHR (Pump No.n Thermistor Fault Inactive) 

3.1.6 PUMP AVAILABILITY 

A pump will be available f6r RTU control according to the folloWing algorithm:- 

(PnTHRR active) 

(Pump No.n Local Reset Pushbutton) 

P1AV = P1PWR and P1TOLL and P1THRL and PlATOL and P1FAIL 

P2AV = P2PWR and P2TOLL and P2THRL and P2ATOL and P2FAIL 

If any of these conditions are not met then the pump is unavailable fOr RTU control and will 
not be able to be started automatically or locally via the local start pushbutton. 
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3.1.7 PUMP EMERGENCY STOP CONTROL 

3.1.7.1 Functional Description 

Upon detection of the operation of the .'emergency stop pushbutton via 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 purhp : local reset 
pUshbuiton has been operated or the station is switched to local:. If the station is in local the 
flag will remain latched on until the emergency stop pushbutton has been released. 

3.1.7.2 Conrail Algorithm 

The control of the emergency stop pushbutton latch flag (PnEMSL) is based on the following. 
control algorithm:- 

SO: EMS Inactive 
51: EMS Active . 

case PS of 
SO: if Cl PS:= 51;. . 

51: if not(C1) and (not(C3) or (C3 and C2)) then PS: = SO; 

end; 

(PnEMSL inactive) 
(PnEMSL active) 

The conditions are defined below. 

Cl = PnEMS 

C2 = PnLOCR 

C3 = LOCREM 

3. L 8 PUMP LOCKOUT 

3.1.8.1 Functional Description 

(Pump No.n Emergency Stop Pushbutton) 

(Pump No.n Local Reset PuShbutton) 

(Pump Station In Remote) 

A pump is only permitted 12 starts within any 1 hour period: To ensure this limit is not 
exceeded, when a pump completes a full start-up sequence it will not be permitted to start 
again for five minutes. This will ensure that a- maximum of 12 pump starts can occur for each 
pump every hour. In the event of a surcharge, this lOckout will.be disabled allowing the pump 
to start. Pump lockout is also required to inhibit two pumps from starting simultaneously. 
Once a pump is requested to start, the other pump will be inhibited from running until this 
pump hag been running for a time determined by the PlDly timer (initially set to ,5 seconds). 

3.1.8.2 Control Algorithm 

The pump lockout flag (PnLOK) will be set and reset according to the folloWing control 
algorithm:- 

SO: Pump Able to Start 
Si: Pump Locked Out 
S2: Pump Locked. Out 
S3: Pump Locked Out 

(PnLOK reset, PnDly reset) 
(PnLOK set, PnDly reset) 
(PnLok reset, PnDly set) 
(PnLok set; PnDly set) 
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. case PS of 
SO: if Cl and then PS: = Si; 

elseif C4 then PS:= S2; 
Si: if C2 or C3 then PS: = SO; 

elseif C4 then PS:= S3; 
S2: if C5. then. PS: = SO; 

elseif Cl the PS:= S3; 
S3: if (C2 or -C3) then PS: = - 

elseif C5 then Si; 
end; 

The conditions are defined below. 

Cl = PnSTR t .(Rising edge of Pump No.n Start) 

C2 = SURCH (Surcharge Alarm Active) 

C3 = PnLock (Lockout Timer Expired) 

C4 = PmSTR t (Rising Edge of Pump No.m Start) 

C5 = PnDely (Pump Delay Timer Expired) 

3.1.9 PUMP STAHON CONTROL 

3.1.9.1 Functional Description 

Contra of the pump station will be based on the ciirrent state of the sewage wet well level 
with the station operating on a duty/standby configuration. Under normal conditions, withthe 
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 is less than to the Stop Duty Pump Setpoint (STPDTY - initially set to 14 %). 

If the wet well level continues to rise with the: duty pump running, the standby pump will start 
once the wet well level is greater than' the Start Standby Pump Setpoint (STRSBY - initially set 
to 37%). As well, if the surcharge electrode, RTU input SURCH, becomes active and two 
pumps ate not running, then two pumps will immediately 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 
Setpoint (STPSBY - initially set to 17%). The duty pump will still stop once the wet well level 
is less than the Sftip Duty Pump Setpoint (STPDTY). 

In the event of a failure 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. Once the 
surcharge alarm, RTU input SURCH, becomes active the duty pump will start. The duty pump 

operate until the surcharge electrode goes inactive and has been inactive for a time 
determined by the surcharge inactive tiner - duty (SATIMD - initially set to ..6 minutes):. It 
the duty pump starts and the surcharge electrode is still active after a time determined by the 
duty run timer (PDRTIM - initially set to 2 minutes), then the standby pump will start. Both 
pumps will then operate until the surcharge. electrode is inactive, and has been inactive for a 

time determined by the surcharge inactive timer standby (SATIMS - initially set to 6 
minutes). 
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If the emergency stop pushbutton for any pump is operated while the station is in remote, then 
both pumps will stop, and remain in this state until the local reset pushbutton is operated. 

. 3.1.9.2 Control Algorithm 

The automatic operation of the pump station will bebased on the wet well level according to 
the following control algorithm:- 

SO: Stop All Pumps 
Si: Start Duty, Stop. Standby 
S2: Start Duty, Start Standby 

(Reset RUNDTY, Reset RUNSBY) 
(Set RUNDTY, Reset RUNSBY) 
(Set RUNDTY, Set RUNSBY) 

case PS of 
SO: if not(C7) and (Cl or (C8 and C5)) then PS := Si; 

else if not(C7) and (C2 or (not(C8) and C5)) then PS := S2; 
Si: if (not(C8) and C3) or C7 or (C6 and not(C5)) or C9 then PS := SO; 

elseif not(C7) and (C2 or (not(C8) and C5) or (C5 and C8 and C10))then PS: = 2; 
S2: 'if (not(C8) and C3) or C7 or C9 or (C6 and not(C5) then PS := SO; 

else if not(C7) and C4 and not(C8) or C11 then PS: = SI; 
end; 

The conditions are defined below. 

Cl = (WWLEV > STRDTY) 

C2 = (WWLEV STRSBY) 

C3 = (WWLEV < STPDTY) 

C4 = (WWLEV < STPSBY) 

C5 =. SURCH 

C6 =. WWLEVI and SATIMS 

C7 = PlEMSL or P2EMSL 

C8 = WWLEVI 

C9 = WWLEVI t 

C10 = PDRTIM 

C11 = WWLEVI and SATIMD 

(Surcharge alarm active) 

(Wet. Well Level Invalid and Surcharge 
Inactive Timer - Standby Expired) 

(Emergency Stop Pushbutton Pressed) 

(Wet Well Level Invalid) 

(Rising Edge of Wet Well Level Invalid) 

(Pump Duty Run Timer Expired) 

(Wet Well Level Invalid and Stircharge 
Electrode Inactive Timer - Duty Expired) 

Copyright © 1993 - Brisbane City Council - 

Sinclair Drive Carole Park SPS SP252 Submersible Sewage Pump Station Functional Specification

Q-Pulse Id TMS705 Active 29/01/2014 Page 13 of 154



Department of Water Supply and Sewerage 
Bognor St RTU 

Bognor St Functional Specification Definitive 2.00 - 8 November 1993 

Page 10 

3.1.10 INDIVIDUAL PUMP CONTROL 

3.1.10.1 Functional Description 

A pump will start if it is the duty puMp and the duty' pump is required to start , or if it is the 
standby pump and the standby pump is required 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 if the emergency stop pushbUtton is operated. 

When the station is switched to local, the RTU will stop all pumps and will perforin no 
automatic pump controls until the station is returned to remote. 

3.L10.2 Control Algorithm 

The control of each individual pump will be based on the following algorithm:- 

PUMP NO.1 

SO: Stop Pump No.1 
Sl:.Start Pump No.1 

case PS of ' 

SO: if Cl and not(C13) 
((C6 and C2 and C3) or 

(C6 and not(C2) and C4) or - 

(not(C6) and C7)) then PS := Sl; 
51: if (not(C1) or 

(C6 and C2 and not(C3)), or 
(C6 and not(C2) and not(C4)) or 
C10 or 
C11) then PS: = SO; 

end; 

The conditions are defined below. 

Cl = PlAV 

C2 = DUTYP1 

C3 = RUNDTY 

C4 = RUNSBY 

C5 =. P2AV 

C6 = LOCREM 

C7 = P1STRPB 

C8 = DUTYP2 

(Reset PnSTRT) 
(Set' PnSTRT) 

(Puinp 1 Available) 

(Pump 1 Duty) 

(Duty Pump Required to Run) 

(Standby Pump Required to. Run) 

(Pump 2. Available) 

(Pump Station in Local) 

(Pump No.1 Start Pushbutton Pressed) 

(Pump 2 Duty) 
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C9 = P2STRPB (Pump No.2 Start Pushbutton Pressed) 

C10= LOCREMI (Station Initially Switched to Local) 

C11= PlEMSL (Pump No.1 EMS Pushbutton Operated) 

C12= P2EMSL (Pump No.2 EMS Pushbutton Operated) 

C13= PlLok or PlDly (Pump No.1 Locked Out) 

C14=P2Lock or P2Dly (Pump No.2 Locked Out) 

PUMP NO.2 

SO: Stop' Pump No.2 
Si: Start. Pump No.2 

case PS of 
SO: if C5 and not(C14) 

((C6 and C8 and C3) or 
(C6 and not(C8) and C4) or 
(not(C6) and C9)) then PS :=- 

Si: if (not(C5) or 
(C6 and C8 and not(C3)) or 
(C6 and not(C8) and not(C4)) or 
C10 or 
C12) then PS: = SO; 

end; 

3.1.11 PUMP LOCAL INDICATION LAMP 

3.1.11.1 Functional Description 

Ibisbanstray 

(Reset P2STRT) 
(Set P2STRT). 

The pummp local indication lamp, RTU output P1LOCL, will remain steady on if the pump 
has completed its startup sequence and the PnRUN input is active. The lamp will remain active 
until the PnRUN input becomes inactive. 

The pump local indication lamp will flash if the pump is unavailable for RTU control, or, the 
emergency stop alarm flag is active, or the pump is locked out and unable to run. The lamp 
will cease to flash when all these conditions are false. 
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3.1.11.2 Control Algorithm 

The pump local indication lamp .output will be set and .reset according to the following control 
algorithm:- 

SO: Pump Local Indication Lamp InactiVe (PnLOCL inactive) 
S I.: Pump Local Indication Lamp Active (PnLOCL active) 

case PS of 
SO: if Cl or C2 or C3 or C4 then PS:= Si;. 
Si: if not(C1) and not(C2) and not(C3) and not(C4) then pS:= S2; 

-end; 

Cl = PnRUN 

C2 = PnAV and lsecond 

C3 = PnEMSL and lsecond 

C4 = PnLok and lsecond 

(Pump No.dRUnning) 

(Pump Unavailable and. 1 Second FlaSher) 

.(Emergency Stop and.1 Second Flasher) 

(Purnp.LOcked Out and 1 Second Flasher)... 

3.1.12." PUMP START SEQUENCE 

3.1,12.1 Functional Description 

When a pump is requested to start the following startup sequence will be followed:- 

1. The star contactor shall close. 
2. When the star contactor has closed, the transformer contactor shall close. 
3. After a time determined by the sequence timer, (PnTIME - initially set to 1 second), the star 
contactor shall open. 
4. When the star contactor has, opened, .the line contactor shall close. 
5. When the line contactor has closed, the transformer contactor shall open. 

3.1.12.2 Control Algorithm 

Once selected to run, the start-up seqUence for each pump is given .by the following 
algorithm:- 

SO: All Contactors Open 

Si:' Star Contactor Closed 

S2: Transformer Contactor Closed 

S3: Star Contactor Open 

S4: Line Contactor Closed. 

S5: Transformer Contactor Open 

(PnTCC inaCtive, PnSCC inactive, 
PnLCC, inactive) 
(PnTCC inactive, PnSCC active, PnLCc. 
inactive) 1 

(PnTCC active, PnSCC active,. PnLCC 
inactive) 
(PnTCC active, PnSCC inactive; PnLCC 
inactive) 
(PnTCC active, PnSCC inactive, PnLCC' 
active) 
(PnTCC inactive, PnSCC inactive, 
PnLCC active) 
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case PS of 
SO: if Cl and not(C3) then PS: = Si; 
51: if Cl and C2 and not(C3) then PS:= S2; 

else if not(C1) or C3 then PS: = SO; 

S2: if Cl and C2 and C4 and C5 and not(C3) then PS:= S3; 
else if not(C1) of C3 then PS: = SO; 

S3: if Cl and C4 and not(C2) and not(C3) then PS: = S4; 
else if not(C1) or C3 then PS: = SO; 

S4: if Cl and C4 and not(C2) and C6 and not(C3). then PS; = S5; 
else if not(C1) or C3 the PS: = SO; 

S5: if not(C1) or C3 then PS: = SO; 

end; 

The conditions are defined below. 

Cl = PnSTRT 

C2 = PnSC 

C3 = PnEMSL 

C4 =. PnTC 

C5 = PnTIME 

C6 = PnLC 

3.1.13 PUMP DUTY SELECTION 

3.1.13.1 Functional Description 

This pump station operates on a duty/standby configuration whereby one pump is designated 
the duty, the second pump its standby. A pump duty/standby change will occur if the duty 
pump becomes unavailable for RTU control or when the duty pump stops. 

(Pump required to Run) 

(Star Contactor Closed) 

(Pump No.n Emergency Stop Pushbutton) 

(Transformer Contactor Closed) 

. (Sequence Timer Expired)' 

(Line.Contactor Closed) 

3.1.13.2 Control Algorithm. 

The Selection of the duty pump, will be based on the following algorithm:- 

SO: Pump *No.1 Duty 
Si: Pump No.2 Duty 
S2: No Duty 

case PS of 
SO: if Cl and C4 and (C5 or not(C3)) then PS: = Si; 
51: if C2 and C3 and (C6 or not(C4)) then PS: = SO; 

S3: PS: = SO; 

(P1DUTY active, P2DUTY 'inactive) 
(P1DUTY inactive, P2DUTY active) 
(P1DUTY inactive, P2DUTY inactive) 
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The conditions are defined below. 

Cl = P1DUTY (Pump No.1 Duty) 

C2 =. P2DUTY (Pump No.2 Duty) 

C3. = PlAV (Pump No. 1 Available) 

C4 = P2AV (Pump No.2 Available) 

C5 = P1RUNI . (Falling Edge of Pump No.1 Running) 

C6 = P2RUN& (Falling Edge of Pump No.2 Running). 

3.1.14 PUMP MINUTES RUN 

, 3.1.14.1 Functional Description 

A hours run counter shall be kept for both pumps that will be cleared at midnight. 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 
incremented by one and the pump seconds counter will be cleared. 

3.1.14.2 Calculation Algorithm 

The calculation of pump minutes run will be based on the following calculation algorithm:- 

if second and PnRUN then PnSECS = PnSECS + 1; 

if P1SECS ='60 then 

,end; 

PnMin = PnMin + 1; 

PnSECS = 0; 
} 

3.2 RTU Power-UP Control-. 

Initially after power up the RTU shall perfo'rm the following control. 

1 Make pump no.1 duty; 

2. Inhibit all transmissions for five seconds; 

121 
BithansCily 
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3.3 RTU Generated Alarms 

The following alarms will be generated by the RTU and sent back to Eagle Farm .SCADA 
system. 

Alarm Description 

Pump No.1 ContrOl Circuit De-energised 
Pump No.1 Thermal Overload 
Pump No.1 Thermistor Fault 
Pump No.1 Autotransformer Thermistor Fault 
Pump No.1 Fail to\Start 

Punip No.2 Control Circuit De- energised. 
Pump No.2 Th.ermal Overload 
Pump No.2 Thermistor Fault 
Pump No.2 .Autotransformer Thermistor FaUlt 
Pump No.2 Fail to Start. 

Pump Station Site Power. Fail 
Pump Station Surcharge Alarm 
Pump Station in Local Control 

Wet Well Level Invalid 
Delivery Pressure Invalid 
Pump No.1 kWatts Invalid 
Pump No.2 kWatts Invalid 
Pump No.1 Amps Invalid 
Pump No.2 Amps Invalid 

Alarm. Point 

P1PWRL 
P1TOLL 
P1THRL 
PlATOL 
P1FAIL 

P2PWRL 
P2TOLL 
P2THRL 
P2ATOL 
P2FAIL 

SPFL 
SURCHL 
LOLL, 

WWLEVI 
PresI 
P1kWI 
P2kWI 
PlAmpI 
P2ArnpI 

RTU Communications 

The. RTU shall initiate a communication to the Eagle Farm SCADA system upon the detection 
of the following conditions. 

1. A chanie of state of any digital input or specified internal flags; 

2. A percentage change in wet well level. 

For each RTU-Eagle Farm communication the status of the entire site shall be sent. The 
format of the reply message is defined below. 

Bit 15 Pump No.1 Power Off 
Bit 14 Pump No.1 Thermal Overload 
Bit 13 Pump No.1 Emergency Stop 
Bit 12 Pump No.1 Thermistor Fault 
Bit 11 Pump No.1 Autotransformer Thermal Fault 
Bit 10 Pump No.1 Failed 
Bit 9 Pump No.1 Running 
Bit 8 Spare 
Bit 7 Spare 
Bit.6 Spare 
Bit 5 Spare 

Copyright © 1993 - Brisbane City Council 
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TxBuf,1 

TxBuf,2 ' 

TxBuf,3 
TxBuf,4 
TxBuf,5 
TxBuf,6 
TxBuf,7 
TxBuf, 8 

TxBuf,9 
TxBuf,10(11) 
TxBuf,12(13) 
TxBuf,14 
TxBuf, 15 
TxBuf,16 

Bridals Oh 

Bit 4 
Bit 3 

Bit 2. 
Bit 1 

Bit 0 

Bit 15 
Bit 14 
Bit 13 
Bit 12 
Bit 11 

Bit 10 
Bit 9 
Bit 8 

Bit 7 
Bit 6 
Bit 5 

Bit 4 
Bit 3 

Bit 2 
Bit 1 

Bit 0 

Bit 15 

Bit 14 
Bit 13 

Bit 12 

Bit 11 

Bit 10 
Bit 9 

Spare 
Spare 
Spare 
Spare 
Spare 

Pump No.2 
Pump No.2 
Pump No.2 
Pump No.2 
Pump No.2 
Pump No.2 
Pump No.2 
Spare 
Spare 
Spare 
Spare 
Spare 
Spare 
Spare 
Spare 
Spare 

Power Off 
Thermal Overload 
Emergency Stop 
Thermistor Fault 
Autotransformer Thermal Fault 
Failed 
Running 

Site Power Fail 
Station Surcharge 
Station in Local 
Wet Well Level.Invalid 
Delivery Pressure Invalid 
Pump No.1 kWat6 Invalid 
Pump No.2 kWatts Invalid 

Bit 8 Pump No.1 Amps Invalid 
Bit 7 Punip No.2 Amps -Invalid 
Bit 6 Spare 
Bit 5 Spare 
Bit 4, Spare 
Bit .3 Spafe 
Bit 2 Spare 
Bit 1 Spare 
Bit 0 Spare 

Wet Well Level 
Delivery Pressure 
Pump No.1 kWatts 
Pump No.2 kWatts 
Pump No.1 Amps 
Pump No.2 Amps 
RTU Teinperature 
Volume Pumped . 

Inflow 
Pump No.1 Minutes Run 
Pump No.2 Minutes Run 
Pump No.1 Operations 
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TxBuf,17 -Pump No.2 Operations 
TxBuf,18 . Station Average Flow 
TxBuf,19 Pump No.1 Average Flow 
TxBnf,20. Pump -No.2 Average Flow 

3.5 RTU Calculations 

3.5.1 CALCULATIONS 

-The folloWing calculations will occur in the Mt and be communicated back to Eagle Farm. 

1. Calculation Of inflow based on wet well level.. 

.2. Total Volume Pumped based on Inflow and wet well 10,0. 

3. Station and Pump Average Flow. 

4. Motor Power Filtering. 

3.5.2 INFLOW 

3.5.2:1 Functional Descriptibn 

InfloW into the wet well will be calculated using the wet well level. From the wet well level 
and using provided constants, a storage value (in in') for any wet well level can be 
determined. At constant specified periods an increase in storage capacity will be calculated 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 operation. During times when a pump is 

operating, the inflow will be kept constant at the value prior to the pump operation. 

3.5.2.2 Calculation Algorithm 

The calculation of wet well inflow will be based on the following calculation algorithm:- 

if Cl and C2 then. 
{ 

Head = WWLEV * Kl; (Head in Metres) 
StoNow = Head * K2; (Storage in m3) 
InFlow (StoNovv - StoOld) * 1000 / 2; (InFlow in Umin) 
StoOld = StoNow; 

The conditions are defined below.: 

Cl = P1STRT and P2STRT 

C2 = INFTIM 

(No Pumps Running) 

(InfloW Timer Expired) 
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3.5.3 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 e-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 calculations shall be performed 
at the end of each pump cycle. 

To determine 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 Calculation Algorithm 

The calculation of .wet well inflow will be based on the following calculation algorithM:- 

if Cl then 

StoStr = StoNow; 
Start RUNTIM; 

} 

if C2 then 

StoStp = StoNow; 
Totlnf = Inflow * RUNTIM; 
TotVol = TotVol + Totlnf +.(StoStr - StoStp); 
if C3 and not(C4) then. PlVol = PlVol + Totlnf + (StoStr - StoStp); 
if C4 and not(C3) then P2Vol = P2Vol + Totlnf + (StoStr - StoStp); 
Reset RUNTIM; 

The conditions are defined below.. 

Cl = (P1RUN or. P2RUN) t (Pump Start) 

C2 = (P1RUN and P2RUN) 4 (Pumps Stopped) 

C3 = P1RUN (Pump No.1 Running) 

C4 = P2RUN (Pump No.2 Running) 
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3.5.4 STATION AND PUMP AVERAGE FLOW 

3.5.4.1 Functional Description 

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 litres /minute. To calculate average flow 
a separate minutes run time shall be kept for each pump (PriMS61) which will contain the time 
the pump has run on its own. 

3.5.4.2 Calculation Algorithm 

The calculation of average flow will be based on the following calculation algorithm:- 

StnAvg = TotVol / Time; 
PlAvg P1Vol / P1MSo1; 
P2Avg = P2VO1 / P2MSo1; 

Time = Number-of minutes since midnight. 

3.5.5- MOTOR POWER FILTERING 

3.5.5.1 Functional Description 

Motor power kiloWatt signals for each pump are inputs to the RTU.. Filtering of these signals 
shall occur prior to transmission to Eagle Farm. This sampling will involve calculating a 
rolling average over 5 samples at 1 second intervals. 

Calculation Algorithm 

The filtering of the kilowatt motor power signals will be based on the following algorithm :- 

if second. then 
{ 

-,-PnKW5 -= PnKW4; 
PnKW4 = PnKW3; 
PnKW3.= PnKW2; 
PnKW2 = PnKW 1; 

PnKW1 =..PnKW; . 
PnKWF = (PnKW1 + PnKW2 + PnKW3 .+ PnKW4 + PnKW5) /..5: 
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3.5.6 PUMP OPERATIONS 

33.6.1 Functional Description 

A value will kept for each pump on the number of pump starts that haVe occured since 
midnight. 

3.5.6. Calculation Algorithm 

The determination of the number of pump operations will be based on the following 
algorithm:- 

if PnRUN 1' then PlOp = PlOp + 1; 

Copyrtght 0 1993 s- Eirtsbche 1:S-91.41911::: 
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BOGNER STREET SUBMERSIBLE PUMP STATION 

This program is for the local. automatic and local manual control of 

Bogner Street submersible pump-static:in.-It is responsible for the 
control of the two'pumps, -the transmission of all digital and analog 

change of states-to Eagle Farm SCAM system, and the detection and 
transmission of various internaLaterm conclitiona.. 

The configUratWof this RTU is 2x16 input DI modules, 2x8 input AI 

modules, and 1x16 output DO module. 

. User-Table List- 

Ihd Table Name 

0 Qualifiers . 

1 DI Module Slot 1 

2 DI Module Slot 2 

3 DO Module Slot 3 

4 AI Module Slot 4 

5 AI Module Slot 5 

6 Receive flags 
' 7 Internal Values INT 

8 Internal Values REAL 

9 Internal Flags 

' 

10 

11 

Event History Tablet 
Eyent 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 
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Table- NaMe: OUalifiers 
Table Symbol: 

. Data Type; Integer Parameter (iprm) 

Ind Name Value 

0 0 

1 .0 

2 0 
3 

4 

COS name: . 

Last Index (Ind): 4 

Table Name: DI Module Slot. 1 

Table Symbol: DI1 

Data Type: -Discrete Input. 

Ind Name Value 

'0 P1PWR 
1 P1TOL 

2 P1PB ' 

.3 P1EMS 
4 P1THR 
5 PlATO . 

6 P1LOCR 
7 P1STRT 
8 P1SC 
9 P1RUN 

10 P2PWR 
11 P2TOL 

' 

12 P2PB 
13 P2EMS 

.14' P2THR 
15 P2ATO 

-Digital Input Module No.1 - Slot- 1 

COS. name:. DInp1 

Last-Index (Ind): 15 
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, Table Name: DI Module-Slot 
Table Symbol: D12- 

Data-Type: Discrete Input 

Ind Name Value - 

P2LOCR 

1.P2STRT 
2 P2SC 

3 P2RUN 
4 SPF 

- 5 SURCH 

6 LOCREM 
7 ATTRS 
8 

9 

10 

11 

12 

13 

14 

15 

Digital Input Module No.2 - Slot 2 

COS name: DInp2 
:Last Index (Ind): 15 
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Table Name: DO Module, Slot 3 - .COS name: 

Table Symbol: pb1 Last Index (Ind): 19 

Data Type: Discrete Output- (d-o) . 

Ind Name Value 

0 DERECT 
1 CRELEC 
2 .' 

- 3 - 

4 P1THRR 

5 P1LOCI 

6 P1TCC 

7 P1SCC 
' 8 P1LCC 

9 P2THRR 
10 P2L0CI 

'11 P2TCC 

12 P2SCC 
13 P2LCC 
'14 ATTI 

15 

16' 

17 . 

18 

19 

Digital Output:Module:No.1 -'Slot -3 

Table Name: AI Module Slot 4 

Table Symbol: All 

Data Type: Value Input 

Oft 

Ind Name. Value 

- 0 PlkW 
1 P1AMPS 

.2 P2KW 
3 P2AMPS. 

4 

5 

6 

7 

8 RTUTMP 

Analog Input Module No.1 - Slot 4 

COS name: Alnpl 

Last Index (Ind): 8 
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Table Name:- AI Module Slot-5 

Table Symbol: Ai2 . .' 

Data.Type: Value. InpUt.. . 

Ind Name Value 

U WWLEV 
1 DELPR 

." 2 CPCUR, 

3 CPVOLT 
4 CPP1RE 
5 CPP2RE. 
6 
.7 

Analog Input Module No.2 - Slot 5 

COS name: AAnp2 

Last Index (Ind): 7 

Table.Name: Receive Flags 

Table Symbol: RcvFlg. 

Data Type: Discrete 

COS name:.' 

Last Index -(Ind): 7 

(bit) 

:Ind Name' Value 

0 LevDis 

1 PreDis 
_ '2 Pmp1Ds 

3 Pmp2Ds 
4 SysDis 

5 Rcv5 . 

6 Rcv6 , 

7 Rcv7 
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Table Name: Internal Values INT 

Table Symbol: 
Data.Type: Integer Value (int) 

Ind Name Value 

.0 Prvle,..,. 

. 1 Delta1 
' 2 Lv-ve%. 

3 Lv +ve% 
4 IntT1 

5 IniT2. 

6 IntT3 - 

7 IntT4 

8 SysSts 
9 OldSys 

10 LevDif 

11 P1Secs 
12 P2Secs 

13 P1Min 
14 P2Min 
15 VotCnt 
16 InfCnt 

17 P1KWF 
18 P1KW1 

19 P1KW2 

20 P1KW3 

21 P1KW4 
22 P1KW5 

23 P2KWF 
24 P2KW1, 

25 P2KW2 
26 P2KW3 

27 P2KW4 . 

28 P2KW5 ' 

29 plOp 
'. 30 P2op 
31 PmpCnt 
32 P1MStr 

33 P1MSol 

, 34 P2MStr. 

35 P2MSol 
36 PlPrev 
37 P2Prev 

-:38 StPrv1 
39 StPrv2 
40 Syspry 

41 

42 
43 

COS name: 

Last Index (Ind): 43 
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Table NaMe: Internal Valyes.REAL 

Table Symbol: -. 

Data Type: Real Value (real) 

Ind 
. 

Name 
. 

Value 

0 Inflow. 

1 StoNow 
2 StoOld 
3 Head 
4 StnAvg 

5 TotVol 
6 VoLY1 

7 VolY2 
8 VolY3 
9 VolY4 
10 VolY5 

11 Oldlnf 
12 StoDif 

13 RealT1 

14 RealT2 

15 RealT3 
16 mA 

17 VolFac 
18 VolTmp', 

19 InfFac 

20 InfTmp 

21 StrPSr 
22 StrPSp 

23 Totlnf 
24 InfPSr 

25 InfPSp 

26. P1MnY1 

27 P1MnY2 
28 P1MnY3 

29 P1MnY4 
30 P1MnY5 

'31 

32 P2MnY1 

33 P2MhY2 
34 P2MnY3. 

35 P2MnY4 
36 P2MnY5 

37 
38 LevmA 

39 PresmA' 

40 Level% 

41 Pres% . 

42 p1Vol J 

43 P2Vol 

44 P1Avg 

.45 P2Avg 

COS name:: 
Last Index (Ind): 46 
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Table Name: .Internal Values REAL 
Table Symbol:.- 

Data Type: Real Value (real) 

Ind Name Value 

46 

Table Name: Internal:Flags 
Table Symbol: 
Data Type:. Discrete (bit) 

Ind Name Value 

0 COS. 

1 Ack 

2 MidPls 
:3 P1AV 

4 P2AV 

5 RUNDTY 

6 RUNSBY 

' 7 PwrOn 
r.8 DUTYP1 
9 DUTYP2 
10 P1STR 
11 P2STR 

12 P1Lok 
13 P2Lok 
14 P1Dely 
15 P2Dely 
.16 P1Enbl 

..-17 P2Enbl 

1:8 P1fildl 

19 P2Hldl 

20 P1HldD 

21 P2HldD 

22 DtyLok 
23 Flash 

COS name: 

Last Index (Ind): 46 

COS name: 

Last Index-(Ind):.23 
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Table Name: Event History Tabtel 

Table Symbol: EvHis1 

COS name: 

Last Index (Ind): 230, 

Last Index Name: MEvHis 

Ind P1AF#1 

(int) 

INFL#1 

(int) 

Lev#1 

(int) . 

P2AF#1 

(int) 

SAF#1 

(int) 
Dagv1 
(int) 

TimEv1 

(int) 

SecEv1 

(int) 

0 

1 

2 

3 

4 
. 

5 

' 6 

.7 

.8 

9 
- 

. 

10 

11 

12 

13 

14 

15 

' 

- 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 ' 

35 

36 

37 

36 
'39 

40 

41 

'42 

43 

' 44* 

Sinclair Drive Carole Park SPS SP252 Submersible Sewage Pump Station Functional Specification

Q-Pulse Id TMS705 Active 29/01/2014 Page 33 of 154



 

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

Table Name: Event History Table] 

Table Symbol: EvHis1. . 

COS name: - 

Last Index (Ind): 230 

Last-Index-Name.: ).1EvHis. 

Ind P1AF#t 
(int) 

INFL#1 

(int) 

Lev#1 P2AF#1 ' 

(int) 

SAF#1 

(int) 

DatEv1 
(int) 

TimEv1 
(int) ' 

SecEv1 

(int) . 

45 

46 
47 
48 
49 
50 
51 

52 

53 

54 

55 

. 56 

57 

58. 

59 

60 

61 

62 

63 

64 
65 

.66 

67 
68 
69 
70 

.11 
72 

73 

74 

75 

76 

77 

78 

79 
80 

81 

82 
83 

84 
85 

86 

87 

88 

89 
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Table Name: Event History Tablel 

Table Symbol: EvHis1 

COS name: 

Last.Index'(Ind): 230 

- Last Index Name: MEvHis 

Ind P1AF#1. 

(int) 

INFL #1 

(int) . 

Lev #1 

(int) 

P2AF#1 

(iht) 

SAF#1 - 

(int) 

DatEv1 

(int) 

TimEv1 

(int) 

SecEv1. 

(int) 

' 90 

91 

92 

93 

94 " 

.95 

.96 
97 

98 
99 

100 

101 . 

102 

103 

104 

.105 . 

106 

1,07 

108 . 

109 . 

110 

111 

112 

113 
. 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

'025 

126 

127 ' 

128 

129 

130 

131 

132 

133 

134 
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Table Name: Event History Tablet 
Table Symbol: EvHisl 

COS name: 

Last Index (Ind): 230 - 

LaSt Index Name:- MEvHis 

Ind P1AF#1 

(int) 

INFL#1 

(int) 

Lev #1 

(int) 

P2AF#1 

(int) 

SAF#1 

(int) - 

DatEv1 

(iht) 

TimEv1 
(int) 

SecEv1. 
(int) 

135 

136 

.137 

138 

139 

140 

-141 

142 

143 

144 

145 

146 

147 

148 
149 

150 

151. 

152 

153 

154 

155 
156 

157 

158 

159 

160 

161 

162 

163 

164 

165 

166 

167 
168 

169 

170 

171 

172 

173 

174 

175 

176 

177 

178 

179 
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Table Name: Event History Tabtel 

Table Symbol: EvHis1- 
COS name: 

Last Index (Ind): 230 
Last Index Name: MEvHis 

Ind P1AF#1 

(int) 

INFL#1 

(int) 

Lev#1 

(int) 

P2AF#1 

(int) 

SAF#1 

(int) 

patEv1 

Lint) 

TimEv1 

(int) 

SecEv1 

(iht) 

180 

181 

182 

183 

184 

185 

186 

187 

188 

189 

190 

.191 

192 

193 

194 
195 

196 

197 

198 
199 

200 
201 

202 

-203 
204 

205 

206 

207 

208 
209 
210 

211 

212 

213 

214 

215 

216 

217 

218 
:219 

220 
221 

222 

223 

224 
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Table Name: Event History Tablet 
Table Symbol.: EvHis1 

COS name: 

Last Index (Ind): 230 

Last Index Name: MEvHis 

Ind P1AF#1 

(int) 

INFL#1 

(int) 

Lev#1 

(int) 

P2AF#1 

(int) 

SAF#1 

(int) 

DatEv1 

(int) 

TimEv1 

(int) 

SecEv1 

(int). 

225 

226 

227 
228 

229 

230 
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Table Name: Event. History Tab(e2 

Table SYmbol: EvHis2 
COS name: 

Last Index (Ind): 230 

Last Index Name: MEvHT2 

Ind PlAF#2 

0.60. 

INFL#2 
(int). 

Lev#2 
(int). 

P2AF#2-. 

(int) 

SAF#2 

(int) 

DatEv2 
(int) 

TimEv2 

(int) 

SecEv2 
- 

0 

2 

.3 

4 

6 

..7 

- .8 

-9 

10 
11 

12 

13 
14 

16 

17 

.18 

19' 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

. 30 
31 

32 

.33 

.34 

35 

36 

. 37 
38 

. 39 
40 

41 

42 

43 

44 

Sinclair Drive Carole Park SPS SP252 Submersible Sewage Pump Station Functional Specification

Q-Pulse Id TMS705 Active 29/01/2014 Page 39 of 154



Project: BOGNER Tue Oct 26.15:59:23 1993 

Table Name: Event History Tablet 

:Fable Symbot:_EvHiS2 
COS name: , 

Last Indek (Ind): 230 

Last Index Name: MEvHT2 

Ind P1AF#2 
(int) 

INFL#2 

(int) 

Lev#2 

(int) 

P2AF#2 
(int) 

SAF#2 
(int) 

DatEv2 
(int) 

TimEv2 

(int) 

SecEv2. 

(i nt). 

45 

46 

47 
.48 

49 
50 

51' 

'52 

53 

..54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 
67 
'68 

69 
70 

71 

72 

73 

74 

75 

76 

,77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 
88 

89 
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Table Name: Event .History Tablet 

Table Symbol: EvHis2 
COS name: 

Last Index (Ind): 230 

.Last Index Name: MEvHT2 

Ind. 

90 

-91 
92 

93 
94 

.95 

96 
97 

98 
.99 

100 
101 

102 

103 

104 

..105 

106 
107 

108 

109 

110 

111 

112 

113 

114 

11.5 

116 

117 

118 

119 

120 

121 

122 

123 

124 

125 

126 

127 

128 

129 

130 
131. 
132 

133 

134 

P1AF#2 1NFL#2 Lev#2 P2AF#2 

(160- (int) (int) (int) 

SAF#2 

(int) 

DatEy2 
(int) 

TimEv2 

(int) 

SecEv2 
(int) 
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Table Name: Event History Tablet 
Table Symbol:. EvHis2 

COS name: 

Last Index (Ind): 230 

Last-Index_Name: MEvHT2 

Ind P.1AF #2 

lint) 

INFL#2 

(int). 

Lev#2 

(int) 

P2AF#2 
(int) 

SAF#2 

(int) 

DatEv2 
(int) 

TimEv2 
(int) 

SecEv2 
(int) 

135 

136 

137 

138. 

139 

140 

141 

142 

143 

144 

145 

146 

147 
148 

149 

150 

151 

152 

153 

154 

.155 

156 

157 
158 

159 

160 

161 

.162 

163 
164 

165 

166 

..167 

168 

169 

170 

171 
172 

173 

.174 

175 

176 

177 

178 

179 
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Table Name: Event History Table2 
Table. Symbol: EyHis2 

COS name: 

lastInclex (Ind): 230 

Last Index Name: MEvHT2 

Ind 

' 

P1AF#2 
(int) 

INFL#2 

(int)' 

Lev#2 

(int) 

P2AF#2 

(int) 

SAF#2 

(int) 

DatEv2 
(int) 

TimEv2 
(int) 

SecEv2 
(int) 

180 
. 

181 

182 ' . 

183 

184 

185 
186 ' 

187 

188 

189 

190 

191 

192 

193 

194 

195 

196 

197 

198 

199 

'200 
201 

202 
203 

204 . 

205 

206 
207 
208 
209 

210 

211 

212 

213 

214 

215 - 

216 

217 

218 

219 

220 
. 

221 

222 
223 

224. 
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. . 

Table Name: -Event History-Table2 
'Table Symbol: EvHig2 

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

Last Index Name: MEyHT2. 

Ind 

. 

P1AF#2' 

(int) 

INFL#2 

(pint) 

. 

Lev#2 
(int) 

P2AF#2 

(int) 

SAF#2- 

(int) 

. 

DatEv2 

(int) 

. 

TimEv2 

04)0 - 

SecEv2 I 

(int) 

..225 

226 
227 . 

228 
. 

'229 
230 

Table Name: *urs Tfmers 
Table Symbol: 

-Data Type.:.Timers Hour (Hr:Mn) 

Ind Name Value - 

0 1hour.. 1:00 

COS name; 

Last Index (Ind): 0 

Table Name: Minutes Timers 
-Table-Symbol:-MT 
Data Type: Timers Minute (Mn:Sc). 

Ind Name Value ' 

0 EvTim 15:00 

1 InfTim 1:00 

2 ANDeI .3:00 

3 P1TOTM 10:00 

4 P2TOTM 10:00 

. 5 P1ATTM- 10:00 
6 P2ATTM' 10:00 

7. PDRUM ' 2:00 
8 SATIMD 6:00 

9 SATIMS . 6:00 

10 P1Lock' :00 
11 P2Lock 5:00 
12 0:00 

13 . 0:00 

COS name: ' 

Last Index (Ind): 13 
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Table Name: Seconds Timers COS name: 

Table Symbol: SecTim . Last Index (Ind): 28 

Data Type: Timers. Second (Sc:Ms). 

Ind Name - Value ' 

.0 TxDely 10:00 
1 PrevTx .15:00 

2 StpDty 10:00 

3 P1LTRM 0:50 
4 P2LTRM ' 0:50 

.5-0.5sec 0:50 
6 lsec 1:00 

7 5sec .5:00 

8 P1DisT 5:00 

-9 P2DisT 5:00 
10 10sec 10:00 

11 P1TC0p. .- 3:00 
12 P1TCC1 3:00 

13 P1SCOp 3:00 
14 P1SCC1 ' 3:00 
15 P1LCOp 3:00 
16 P1LCC1 - 3:00 

17 P2TCOp 3:00 
18 P2TCCI: ' 3:00 

19 P2SCOp 3:00 
20 P2SCC1 3:00 

21 P2LCOp 3:00 

22 P2LCCI: 3:00 

23 Intlnf 10:00 

24 FlshT1 0:50 

25 FlshT2 . 0:50 
26 P1TIME 1:00 

27 nTIME 1:00 

28 ' .-0:00 

Table Name: P1 Alarm/Event Flags COS name: P.1COS 

Table Symbol: P1FLG Last.Index (Ind): 7 

Data Type:,Discrete (bit) 

Ind Name Value ' 

0 pIpw0t 
1 P1TOLL 

2 P1EMSL. 

3.P1TiIRL 

4 P1ATOL 
5 P1FAIL 
6 P1RUNF 
7 
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Table Name: P2 Alarm/Event Flags 

Table Symbol: P2FLG 
Data. Type: Discrete . (bit) 

Ind Name Value 

0 P2PWRL 

.1 P2TOLL 
2 P2EMSL 

' 3 P2THRL 
' 4 P2ATOL 

5 P2FAIL* 
6 P2RUNF 

7 

Table Name: Site Alarm Flags 
Table Symbol: SAFLG 
Data Type: Discrete (bit) 

Ind Name Value. 

0 SPFL. 

1 SURCHL 

2 LOCL 

3 WWLEVI 

4 PRESI 

5 P1kWI 

6 P2kWI ' 

7 P1Ampl 

8 P2AmpI 
9 

10 

11 

12 

13 

14 

'15 

COS name: P2COS 

Last Index (Ind): 7 

COS name: SteCOS 

Last Index (Ind): 15 
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-Constants Table List 

Ind Table Name 

-0 Ascii Table 

1 User Port Names 
2 User Port Modes 
3 User Port Protocols 
4 User Port Baud Rates 
5 Event Definitions 1 

6 Event befinitions.2- 
'7 MDLC Port ID's - 

8 RTU-RTU Frame Types" 
9 Years .- - 

10 Months " 

11 Dates 
12 Days 
13 Time Constants 

14 User Constants INT 

15 User Constants REAL. 
16 Pump Setpoint Levels. 
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'Table Name: Ascii Table 

Table Symbol: 
Data Type: Int Constant 

Ind Name Value 

0 ChrDgt 8196 

1 ChrLf 10 

2 Chr Cr 13 

3 Chrisc 27 

4 ChrSpc . 32 

5 ChrLA 65 

6 Chr_B 66 

7 Chr_C 67 
8 chrtp 68 

9 Chr_E 69 

10 Chr_F 70 

11 Chr_B 71' 

,12 Chr_H 72 

13 Chr_l 73 

14 Chr_J 74 

15 Chr_K . 75 

16 Chr_L - 76 

17 Chr2 77 

18 Chr_N 78 

19 Chr_0 .79 

20 Chr_P 80 

21. Chr_Q 81 

22 Chr_R 82 

23 Chr_S - 83 

24 Chr_T 84 

25 Chr_U 85 

26 Chr._V 86, 

27 Chry 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 Ore 101 

36 Chrf 102 

37 Chr_g 103 

38 ChrLh 104 

39 Chr_i 1.05 

40 Chr_j .106 

41 Chrk 107 

42 Chr__I 108 

43 Chr_m 109 

44 Chr_n 110 

45 Chr_o ' 111 

COS name: 
Last Index (Ind): 119 
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Table Name::Ascii Table'' 

Table. 

Data Type: Int. Constant 

. Ind Name Value 

46 Or -p 112 

47 Chr__q 113 

48 Chr 'r 114 
49 Chr s" 115 
50 Chr - 116 
51 

_t 
Chr: u 117 

52 Chr 118 

53 

_v 
Chr w 119 

54 Chr ic. 'y120 

55 Chr 121. 

56 

_y 
Chr z :122 

57 Chrj : 48 
58 Chr_1 49 

59 Chr_2 50 

60 Chr_3, 51 

61 Chr_4- 52 

62 61.1r L5 53 

63 Chr_6 54' 

64 Chr_7 55 

65 Chr8 56. 

66 thr_9 57 

.67 Chr_c 128 

68 Chr_U. 129 

69 Chr 6 130 

'70 Chr:a 131 

71 Chr . '132 

72 

_a 
Chr_a 133 

73 Chr 134 

74 

_5 

Chr_c 135 

75 Chr 6 , 136 

76 Chr_6 137 

77 Ghr_6 138 

78 Chri. I. 139 

79 Chr . 140 

80 ,Chr I. _ 141: 

81 Chr A 142 

82 Chr_A 143 

83 Chrt 144 
84 Chra .145 

85 Chrif 146 

:86 ChrL4 147 
87 Chr b 148 

88 Chr b .. 149 

89 Chr:U ' 150 

90 Chr_i, 151 

91 thr._1 152 

COS name: 

Last Index (Ind): 119 
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:TableName: Ascii Table 
Table Symbol: 
Data Type: Int Constant 

Ind Name . 

. 

. 

Value- 

' 92 Chr_d 153 

93 thr0 154 

94-Chr_@ . 64 

95 Chrj 40 

96 Chr_) 41 

97 Or* '42 

98 Chr_+ 43 

.99 Chr- 45. 

100 Chr_/ 
' 

47 

101' Chr_:' . 58 

102 Chr_; 59 

103 Chr_< ' 60 

104 Chr_= 61. 

105 Chr_> 62 

106 Chr_? 63 

107 Chr_\ 92 

108 Chr_] 93 

109 Chr (- 91 

110 Chr^.. . 94 

111 Chr_!.. 33 

112 Chr2 .34 

113 Chr_# 35 

114 Chr._$ 36 

115 Chr_% 37 
116 Chr_& 38 

117 .Chr_' ' 39 

118 Chr_( 123 

119 Cht) 125 

Table Name: User 'Port Names 

Table Symbol: 
Data Type:Int Constant 

Ind Name Value 

User_1 .0 
1 User.2 .. 1 

2 User_3 2 

COS name: 

Last Index (Ind): 119 

COS name: 

Last Index (Ind): 2 
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Table Name: User Port Modes 
Table Symbol: 
Data Type: 'Int Constant 

Ind Name Value 

8bNp1S' 0 

1 7bEv2S - 1 

2 7bOd2S 2 

3 7bEvlS 3 

4 7b0d1S 4 
. 5 8bNp2S .5. 

6 8bEv1S 6 

7 8b0d1S 

Table Name: User Port Protocols 

. Table Symbol: 
Dat6 Type: Int Constant 

Ind Name Value 

Binary 0 

1 XonXof 1 

Table Name: User Port Baud Rates 

Table Symbol:- 
Data-Type: Int Constant 

Ind Name Value 

0 300Bd. 300 

1 600Bd ' 600 
2 1200Bd 1200 

3 2400Bd 2400 
4 4800Bd. ..4800 

5 9600Bd 9600 

Table Name:. Event Definitions 1. 

Table Symbol: 
Data Type: Int Constant 

Table Is. Empty 

COS name: 

. Last-Index (Ind): 7 

COS name: 

Last Index (Ind): 1 

COS name: 

Last Index. (Ind): 5 

COS name: 

Last Index (Ind): 
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Table Name: Event Definitions 2 

Table Symbol: 
Data Type: Int Constant 

Table Is EmPty. 

COS name: 

Last Index (Ind): 

'fable Name:.MDLC Port ID's COS name: 

Table SyMbol: Last Index (Ind): 1 

Data Type: Int- Constant 

Ind Name Value 

0 Comp_1 31 

1 Comp_2 32 

Table Name: RTU-RTU FrameTypes 
Table Symbol: 

Data Type: Int Constant 

Ind 
. . 

Name Value 

0 Origin 0 

1 GrpCal 1 

2 Answer : 2 

3 MesSag 3 

4 NO Ans . _ 4 

Table Name: Years. 

Table Symbol: 
Data Type: Int .Constant 

COS name: - 

Last Index (Ind): 4 

Ind Name Value 

0 Yr1991 .1991 

1 Yr1992 1992 

COS name: 
Last Index {Ind)_: 1 
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Table Name: Months COS name: 

Table Symbol: Last Index (Ind): 11 

. Data Type: Int Constant 

Ind Name Value 

1) Jan 1 

( Feb 2 

2 Mar . 3 

3 Apr 4 

4 May 5 

5 Jun 6 

6 Jul 7 

7 Aug 8 

8 Sep 9 

9 Oct 10 

10 Nov . 11 

11 Dec 12 
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Table Name:.Dates 
Table Symbol: - 

Data Type: Int Constant 

Ind Name Value 

1'st 1 

1 2'nd - 2 

2 Prd '3 

3 41th . . 4 

4 5'th 5 

5 6'th' 6 

6 71th.- . 7 

7 8'th. -4 

.8 91th 9 

9 10'th ' 10 

10 11'th 11 

'11 12'th - 12' 

12 .13!th . 13 

.,. 13 14,th-. 14 

14 15'th ' - 15 

15 16'th 16 

-16 17'th. 17 

17 18'th. 18 

18 19'th 19 

19 20'th 20 

20 21'st 21 

- .21 22'nd .-22 

22 23'rd' 23 

23 24'th 26 

24 4'.th 25 

' 25 26'th 26 

26 27'th 27 

27 28'th 28 

28 29'th 29 

29 30'th ' 30 

30 31'st 31 

COS name: 

tast-Index (Ind): 30 
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Table Name:. Dbys, 
Table Symbol: 
Data Type:. frit Constant 

Ind NaMe Value 

0 Sun 1 

1 Mon 2 

2 Tue 3 

3 Wed 4 

' 4 Thu 5 

5 Fri . 6 

6 Sat -7 

Table. Name: Time. Constants 
Table Symbol: 
Data Type:Int Constant . 

Ind Name Value . 

0 0 

COS name 

Last' Index (Ind): 6 

COS name: 

Last' Index (Ind): 1' 
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Table Name: User Constants INT . 

Table Symbol: 
Data Type: Int Constant 

Ind Name Vklue' - 

.0 zero 0 

1 +1.0 %' 32 

.2 -1".0%.. -32 

- 3 +1.1% 35 

4 -1.1%. -35 

.5 +1.2% 38 
6 -1.2% . -38 

.7 +1.3% 41. 

8 -1.3% -41 

9 +1.4% '45 
10 .-.1.4% -45 

11 +1.5% . 48 

12 --1.5% -48 

13 +2% . 64. 

14 -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 maxrdw ' 249 
24 PUdis .127 

25 02Xdis . 191 

26 0 

27 1 

28 

.1 

2 2 

293 :3 
. 30 4 4 

31 5- 5 

'32,6 6 

33 7 7 

.!34 8. 8 

35 9 9 

36 10 10 

37 14,.. 14 

38 16 - 16 

39 60 . 60 
40 99 . . 99 

41 800 ,... 800 

42'4000 ... 4000 

43 5940 5940 

44 32767 32767 

45 780 780 

COS 

-Last Index'(Ind): 51 
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Table Name: User Constants:INT 
Table Symbol: 
Data Type: Int Constant 

. 

Ind Name Value 

46 4020 . 4020 
47 20 20 
48 100. 100 

49 200 200 

50 0 

51 . 0 

Table Name: User Constants. REAL. 
Table Symbol: - 
Data -Type: Real Constant 

Ind Name - Value 

0 0.5 0.5 

1 20.0. 20.0 

'2 30.0 30.0 

3 800.0; 800.0 
4 1000.0 1000.0 

5 3200.0 3200.0 
6 4000.0 4000.0 
7 5940.0 ' 5940.0 

8 10000. 10000.0 

'9 30000. 30000.0 
10 60000. 60000.0 
11' 100.0 ' 100.0 

.12 60.0 60.0 

13 K1 . 5000000074505-14 
14 K2 " ' 5.0 

15 5.0 5.0 

16 2.0 2:0 

17 P1DPnt 7.6 
18 P2DPnt ' 7.6 

19 P12Pnt- 12.4 

20 0.0' 

21 0.0 

22 0.0 

23 0.0 

COS name: 

Last Index (Ind): 51 

COS name: 

Last Index (Ind): 23 
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Table Name: Pump Setpoint Levels 
Table Symbol: 
Data Type: Int Constant 

Ind Name Value 

0 STRDTY ' 34 

1 STRSBY 37 

2 STPDTY .14 

3 STPSBY 17 

4 . 0 

'- System Table List 

Ind Table Name - . 

0 RTU To RTU Comm Buff 
1 Time & Date 

2 Index table 
3 Reserved. flags 

4 Performance Monitor 
5 User Ports. 
6 Sites Jable 

7 Tx Event 
8 Data Burst Table 
9 Reserved values 

Table.Name: RTU To RTU. Controls 
- 0 Table Symbol: 

Data Type:. Integer Value (int) 

Ind Name Value 

0 DstSit " 

1 

2 
3 Tx_Len 

4 

5 SrcSit 

6 

7,FrmTyp 

8 RX_Cen 

COS name: 

Last Index (Ind): 4: 

"COS. name: 

Last Index (Ind):. 
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, Table Name: RTU To R.TU Comm Buff 
Table Symbol: 

. 

Ind 

.--." 

TxBuf 

(int) - 

. 

RXBuf: 

(int) 

0 

1 

2 

3 

4 

.. 5 

7 

.9 

10 

11 

.12 

- 13 

14 ' 

15 
16 

17 

18 
'19 

. 20. 

21 

22 

23 

24 

-25 

-26 

27 

.28 

29 

'30 

31 

32 
33 

34 
35 

36 

37 

38 
39 

40 

Al 
42 

.43 

44 

COS name: 

Last Index (lnd):. 79 

Last Index Name: BufEhd 
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Table Name: RTU To RTU Comm Buff COS-name: 

Table SymbOl: Last Index (Ind): 79 

Last Index Name: BufEnd 

Ind TxBuf 

(int) 

RxBuf 

(int) 

45 

46 

.47 
48 

.49 
50 

51 - . 

52 

53 

54 

55 

56 

57 

58 

59 
60 

61' 

62 

63 . 

64 

65 

66 

67 
68 

.69 . 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 
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TableName:. Time & Date 
Table Symbol: 

COS name: 

Last Index (.Ind)': 0 

Last Index Name: 

-Ind 
' 

YEAR 

(int) 

MONTH 

(int) -(int). 

DATE 

''(int) 

DAY TIME 

(int) 

SECOND 
(int). . 

0 

Table Name: Index. table. 
Table Symbol:. 
Data Type: Index' 

Ind-Name Value 

0 h . 

1 i 

2 t 

3 l 

4 

COS name:. - 

Last Index (Ind): 4 
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Table Name: Reserved flags 
-Table Symbol: 

Data'Type: System Flags 

Ind Name. - Value 

0 I/0 FL 

1 

2 
IniT 

PwrUp 
3 AC -Tat 

4 BatFal 

5 

6 

.7 

8 TskPrA 

9 TskPrB 
10 TskPrC 

11 TskPtD 
12 

13 
14 

15. 

16 ErrLog* 
17 TipTag . 

18 DefC_Y 

19 CntCom 
.20 

21 

22 

23 

jablejlpMe: Perfotmance Monitor 
Table Symbol: 
Data. Type: System Values 

Ind Name Value 

0 ScnTim 
1 MaxScn 
2 ScnLst- 

3 DtyCyc 
4 - 

5 

6 

-7 

'8 
. 

COS name: SysFlg 

Last Index (Ind): 23 

COS name: 

Last Index (Ind): 8 . 
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Table Name: User Ports 
Table Symbol: 

COS name: 

Last Index (Ind): 0 

Last Index Name: LstPrt 

Ind 

' 

PTxFlg 

(bit) 

PRxFlg 
(bit) 

PRxChr 

(int) 

PRxNum. 

(int) 

PrtFal 

(bit) 

PrtMod 
(iprm) 

Protct 

(iprni) 

PrtRat 

.(iprm) 

0 0 0 - 9600 

- Table Name: Sites Table. 
Last Index Name: LstSit 

Last Index (Ind): 1 

Ind Site Name Site I Link. ID ComFal (bit) 

0 

1 

Cntral 
MastEF 

-3 

30* RAD102 

Table Name: Tx Event 
Table Symbol':.. 

Data Type: Integer Value (int 

Ind Name Value 

0 Event 
1 Evindx 

2 ESite 
3 EPrtID 

Table Name: Data Burst Table 
Table Symbol: 

Data Type: Integer Value 

Ind NaMe Value 

0 BSite 
1 BPrtID 

2 BStat. 

COS name: 
Last Index (Ind): 3 

COS name: 

Last Index (Ind): 2 
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Table Name: ReserVed values 
Table Symbol: - 

Data Type: System Values. 

COS name:' 

LaSt Index (Ind): -0 

Ind Name - Value 

0. SetfID 

ProcesS List. 

Proces Description 

MAIN Main process 
MonCOS Monitor COS 

AnSWer. Answer to polling 
TxCOS-. Transmit COS 

EvHist. Update Event History 
CalInf Calcutate Inflow 

TotVol Total Vol.Calt/Day 
ConR-I Convert Real to 2INT 
PmpTOL Pump TherMal 0/Load 
PmpTHR. Pump ThermOtor Fit 
PmpATO Pump Autotran Fault:. 
PmpFal Pump. Failure 

PmpRes PuMp Therm Reset 
PmpAvl . Pump Avail RTU Ctri 
PmpEMS PuMp Emergency Stpp 

PmpCtl Pump Station Control, 
IPCtrl Individual Pmp CtrlA 
PMpSeq Pump Start Sequence 
DtySel : Pump DUty Selec1jon 
'minRun Pump Minutes Run -: 

KWatt. Pump KiloWatt Calcs 
Scan Scan Physical Inputs. 

PmpCtr StatiOn Control- 
Output Scan Physical Output 

Alarms Other Alarms 

Pm00p Pump Operations 
MidPro Midnight Processing 
AIVId Check Al!sValid 
Cat%mA Calc AI % and mA 
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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 ' 

m070. 

JSP Analogs Valid, 
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 

m140 - JSP Calc. Run Times 
m150,' JSP Total Vol Calc 

m160 JSP Event HiSt onCOS' 
m170- JSP. Transmit on COS 

m180. JSP Receive Frame ' 

m190 I JSP Station Control. 
m200 JSP Midnight. Process 
m210 JSP Scan. Outputs ' 

m220 One Second Pulse .. 

m230 Half Second Pulse 
m240' One Hour Pulse 
M250 Five Second Pulse . 

This is the main process for .the program. All sub- processes are called 
form' this,process. 
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PwrUp 

I^ 

.Init 

II 

PwrOn 

DUTYP1 

( L ) 

DUTYP2. 
( U ) 

P1Lok 

( U ) 

.P2Lok 

( U ) 

Processing performed on power up of RTU or after cold restart. 

PwrOn 
('L 

TxDely 
(DON) 

'Rungim010 

Rx Len SrcSit FrmTyp 
I 

. 1-14 
.zero MastEF Origin 

MidPls 

.( ) 

Rung: m020 

Ack 

.( ) 

Rung: m030 

Check to.see if a Frame has been received ( RX_Len <> 0:). 

Check to see that it was sent from the MASTER STATION (SrcSit). 
Check to see.if. Message was sent using SndFrM.Function (FrmTyp=Origin) 
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Ack 

If the Ack Flag has been-set then a message was received from the 

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

Answer 
(JSP) 

Rung: m040 

Scan all I/O ModaleS connected.to this Application Program in the 

1/0 link program. 

Jump to SubProcess to check the validity of.al.L analog inputs i,e 

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

Scan 
(JSP) 

Rung: m050. 

AIVld 
(JSP) 

Rung:-m060 

Alarms 
(JSP) 

Rung: m070- 

JuMp to SubProcess to count.number of pump operatiOnS for. each pump. 

PmpOp 
(JSP) 

Rung: m080 

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

into a-4-20mA'value and 0.0-100 value. 

Cal%mA. 

(JSP) " 
Rung: m090 - 

Sinclair Drive Carole Park SPS SP252 Submersible Sewage Pump Station Functional Specification

Q-Pulse Id TMS705 Active 29/01/2014 Page 67 of 154



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

U 

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

1sec 

Jump to SubProcess to filter pump.kWatt values. 

MonCOS 
(JSP).- 

Rung: m100 

kWatt 

(JSP) 

Rung: m110 

Jump to Libprocess-td calculate. Inflow Rate. 

Jump-to Sub-Process ConVert REAL to INT. This routine converts. 

large REAL numbers into two values for transmission over the Radio 

Network. 

Jump to SubProcess Calculate Pump- Nri Times.' 

Jump to Sub Process Calculate Total Volume. . 

Callnf 

(JSP) 
Rung: m120 

ConR-1 
(JSP) 

Rung: m130 

MinRun" 

(JSP') 

.Rung: m140 

Tot Vol 
(JSP) 

Rung: m150 
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Ev Hist 

(JSP) 

Rung: m160 

.This Rung jumps to SubProcess EvHist to update the Event History 
Tables-on- either aChange Of State (Event) or following a period 

..determined by EvTim Timer: 

COS PrevTx. Trely. 

I I. .I/I 

MidPls 

I I 

il. 
. Rung: m170 

Jump to. Sub Process Transmit Change Of State if the COS Flag has been 
Set and the PrevTx flag is tow,or.H it is midnight. 

PrevTX,prevents transmi.ssion just after midnight for a period of 

15 seconds to allow the latest timer calculations for that day to be 
sent to the Master RTU. 

:CALL the Receive Frame Function. This is an internal Function 

which is Used for Reception of. an MDLC frame transmitted by another 
Motorola RTU. 

PmpCtr 

*(JSP) 

Rung: m190 

Jump to SubProcess to perform control of the:pump station. 
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MidPro 

1 (JSP). 

Rung: m200 

Jump to Subprocess to perform midnight processing i.e clearing of all 
counters and timers. 

1sec 

This rung produces a pUlse .of 1. scan duration every 1 second. 

0.5sec 

I--1/1 

This rung produces .a pulse of 1 can duration every 0.5 seconds.. 

This rung produces a pulse of 1 scan duration.every 1 hour. 

5sec Hil 

Output 

(JSP) 
Rung: m210 

lsec 

(DON) ' 

pung:.m220 . 

0.5sec 
(DON)- 

'Rung: m230. 

'1hour 

(DON) ' 

Rung: m240 

This rung proddces a pulse of 1 scan duration every 5 seconds. 

5sec 

(DON) 
Rung: m250 
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ProcesS - MonCOS Rung List 

Rung Description 

mc015 Test for Digital COS 

mc020 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 can occur in change 
of state ofthe alarm flags or a significant. change (>delta%) in 

the analog input...The SysSts Flag which combines the I/O_Flg, 

PwrUp, AC_Fail- and BatFal Flags .is also checked for a change and -is' 
registered as an event.. 

IntT1 

(MOVE) 

zero 

Clear tempOrary integer values prior to checking for'COS. 

IntT2 

(MOVE) 

zero 

IntT3 
(MOVE) 

zero 

Rung: mc015 
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IntT1 Pmp1Ds 

1+1 . 1/1 
P1Prev 

IntT2 Pmp2Ds 

1 +1 .1/1 

P2Prev 

IntT3 

StPrvl 

IntTl 

(MOVE) 

P1PWRL 

IntT2 

(MOVE) 

P2PWRL 

IntT3 

(MOVE) 

SPFL 

a 

Pmp1Ds and Pmp2Ds disable. the respective pumps from sending a COS. - 

These signals are sent. from the Master. Station. 
This rung cheCks for.a change of.state in the Pump and Site Alarm. 

Flags and sets the Change Of State (.COS) Flag if a change-occurS. 

COS 

( L ) 

Rung: Mc020 
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.11T1 SysDis 

- 

SysPry 

IntT2 

StPrv2 

IniT1 

(MOVE) 

I/O Fl_ 

IntT2 

(MOVE) 

P2Ampl 

cos 

(L) 

Rung: mc030 

Sysdis disables the COS for the BTU System Flags. This. signal is sent 

from the Master- Station. 

This rung checks,for a'change of state in the System Status Flag, 
which comprises the 1/0_FI, !nit, PwrUp, AC_Fal and BatFal. By 

only loading 1/0_Fl into the integer NewSys the follwing 7 bits are 

also loaded into NewSys. 
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.P1RUN 

I I 

-11RUN 

P1RUN 

II 

P2RUN 

I 

ANDel 

I 

P1RUN P2RUN 

lir 1/1- 

Lv-ve% 
(MOVE) 

-10% 

ANDel 

(DON) . 

Lv-ve% 
(MOVE) 

-2 %. 

Lv+ve% 
(MOVE). 

+2%-. - 

Rung: mc040 

If ei.ther,,pump or both are. running then set the,ve % change in level - 

to 10% so that level exceptions are not transmitted during a normal 
pumping. cycle. 

This is to cut down on transmission 
Ognats when the pUmps are on (i.e. when high. rate of-change in the 
level signal).: 

. 

If the pumps are on for greater than 2 Minutes then reset the -Ve 

change in levet to -2% (ANDel- timer). 
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Deltal 

Lv+ve%. 

Deltal 

1<I 
Lv-ve%. 

WWLEVI LevDis 

1/I I/I 

Deltal 
WWLEV 

PrvLev 

COS. 

( L ). 

Rung: mc050 

LevDis disables the Wet Well Level from the COS check: This signal is 

sent from the Master Station. 

The ANDeCtiMer is used to diSable level and inflow transmissions 
when either pUm0 is running. 
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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 

The internal Transmission Function.dalled.is-Answer Frame because. 
this Sub Process is answering an MDLC Frame in Response to another. 
RTU Transmission. 

Sinclair Drive Carole Park SPS SP252 Submersible Sewage Pump Station Functional Specification

Q-Pulse Id TMS705 Active 29/01/2014 Page 76 of 154



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

The byte received from the master station Will have the following 
format: 

LevDis Bit 7 

PreDis : Bit 6 

Pmp1Dis : Bit '5 

.Pmp2Dis Bit 4 

SysDis : Bit 3 

LevDis 
(MOVE) 

RxBuf,O 

Ack 

( U ) 

Rung: an010 

DstSit 
(MOVE). 

MastEF 

Tx Len 
(ROVE) 

21'st 

TxBuf,0 

(MOVH) 
P1PWRL 

TxBuf,1 
(MOVH) 

P2PWRL 

TxBuf,2 
(MOVH) 

SPFL. 

TxBuf;2 

'(MOVE) 

P2Ampl . 

. Rung: an020 

Moves address of Master Station into the..Destination Site (for use by 

AnsFrm). Moves 21 into Txmn length to indicate 21 bytes to send. 
Moves data into remaining transmit buffer bytes. 
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TxBuf,3 

(MOVE) 
WWLEV 

TxBuf,4 
: (MOVE) 
DELPR 

TxBuf,5 
(MOVE) 

P1KWF 

TxBuf,6 
,(MOVE). 

P2KWF 

TxBuf,7 
(MOVE) 

P1AMPS 

TxBuf,8 
(MOVE) 

P2AMPS 
Rung: an021 
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TxBuf.,9. 

(MOVE) 

RTUTMP 

TxBuf,10' 
(MOVE) 

VolTmp 

JxBuf,11 
(MOVE) 

VolFac 

TxBuf;12 
(MOVE) 

, 

infTmp 

TxBuf;13 
(MOVE) 

InfFad 

Rung: .an025 

TxBuf,14 
(MOVE) 

P1Min 

TxBuf,15 
(MOVE) 

P2Min 

TxBuf,16 
(MOVE) 

P1Op 

TxBuf,17 
movEy 
P20p 

Rung; an027 
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CALLS the Internal Function'Answer Frame. Used for answering of an 

MDLC frame in response to another RTU Tranmission. This routine 

automatically sends to address DstSte a transmission of length 

Tx Len comprising RxBuf,0 

TxBuf,18 
(MOVE) 

. StnAvg 

TxBuf,19 
(MOVE) 

P1Avg 

TxBuf,20 
(MOVE) 

P2Ayg 

TxBuf,21 
(MOVE) 

1/0_Fl 
Rung: an028. 

AnsFrm 
(CALL) 

Rung: an030 
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P1Prev 
(MOVE) 

P1PWRL 

P2Prev 
(MOVE) 

P2PWRL 

This rung resets Old exceptiOn variables to the:latest.valueS 
:following tranmsission. This means that the next 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. 

StPrv1 

(MOVE) 

SPFL 

StPrv2' 

(MOVE) 

P2AmpI 

$ysPry 
(MOVE) 

1/0_Fl 

PrvLev 
(MOVE) 

WWLEV. 

Rung: an040- 

User _1 

(SEiD) 

Rung: an050 
4 

WIME> :-Transmitting answer to Polling from Graham St Master. 
Level. = <<WWLEV>.= .«LevmA> mA= «Head> M Inflow =-<<1nflow> L/Min 
P1= <<P1Min> Min : P2= <42Min> Min : VOL = «TOTVOL> L.Sihce Midnight 

This'rung sends a message to CPU Port.2 when an Answer.Transmission 
is sent to the Master. 
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Process - TiCOS ' Rung List 

Rung Description 

tx005. Reset flags 

tx010 set parameters 
tx012 set paraMeters 
0015 set parameters. 

0017 set parameters 

tx018 set parameters 
0020 call TxFrm 
tx030 Reset all.old bytes. : 

tx050 Send-Message to P 2 

This Sub Process transmits to-the Master Stat'on upon a Change Of 
St6te registered in the MonGOS Sub Process. The transmission,.. 
Internal Function called is'TxFrm, Transmission of'an event to the 

. control centre.. ' 

COS 

( U ) 

'Rung: tx005 
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. , 

,This rung loads the Master Station address., Length of transmission 
and data to transmit in the-appropriate locations for transmission. 

DstSit 
(MOVE) 

MastEF 

.Tx Len 

(MOVE) 

21'st 

TxBuf,O 
- (MOVH) 

P1PWRL 

TxBuf,t 
(MOVH) 

P2PWRL 

TxBuf,2 
(MOVH) 

SPfL 

TxBuf,2 
(MOVE) 

P2Ampl 

Rung: tx010 
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- 

TxBuf,i. 

(MOVE) 

WWLEV 

Tauf,4 
(MOVE) 

DELPR 

TxBuf,5 

(MOVE) 

P1KWF 

. 

TxBuf,6 
(MOVE) 

P2KWF 

TxBuf,7 
(MOVE).. 

P1AMPS 

TxBuf,'13 

(MOVE) 

P2AMPS. 

Rung:'t412, . 

TiBuf,9 

(MOVE) 
RTUTMR 

,.TxBuf,10-. 

(MOVE) 

TxbUf.,11 

. (MOVE) 

VolFac 

TxBuf,12,.. 

(MOVE) 

'InfTyip 

TxBuf;13 
(MOVE) 

InfFac: 

Rung: tx015 

Sinclair Drive Carole Park SPS SP252 Submersible Sewage Pump Station Functional Specification

Q-Pulse Id TMS705 Active 29/01/2014 Page 84 of 154



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

TxBuf,14 
(MOVE) 

P1Min 

TxBuf,15 
(MOVE) 

P2Min 

TxBuf,16 
"(MOVE) 

plop 

TxBuf,17 
(MOVE) 

P2Op 
Rung: tx017" 

TxBUf,18 
(MOVE) 

StnAvg 

TxBuf,19 
(MOVE) 

P1AVg 
. 

TxBuf,20 
(MOVE) 

P2Avg 

TxBuf,21 
(MOVE) 

1/0_Fl 
Rung: tx018 

TxFrm 
(CALL) 

Rung: ix020 

This rung calls the TxFTM routine which automatically sends to address 
.DstSte 'a transmission of length Tx_Len comprising'RxBuf,0 
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I 

P1Prev 
(MOVE) . 

P1PWRL' 

P2Prev. 
(MOVE) 

P2PWRL 

StPrv1 
(MOVE) 

SPFL 

.StPrv2 

(MOVE) 

P2Ampl 

SysPry 
(MOVE) 

1/0 Fl 

PrvLev 
(MOVE)' 

WWLEV 
Rung: tx030 

User .1' 

(SEND). 

Rung: ti050 

%.<TIME> : Transmitting Change Of State to GrahaM St Master.. 
Level = «WWLEV = «LevrrIA> mA =-«Head> M : Inflow*. .«Inflow> L/Min 
P1= «P1Min>.Ain : P2= «P2Min>'Min : VOL = «TOTVOL> L tince Midnight 

This rung sends a message to CPU Port.2 when a COS transmission 
occurs,.to_allowflanyone onsite without the latest Application 
Configuration to monitor what is happening in the RTU. All that is 

needed is dumb terminal emulation package with settings 9600 N/8/1 
(plus an RJ45 - DB9 cable connected to Port.2 of the CPU).., 

The USER- 1 port is assigned to Port 2 in the Site.Configuration 
program (Ladder Controlled). 
The User Ports, System Table controls the Baud Rate for each User Port. 

defaulA, USER_1 refers to Row 0, USER_2 to. Row 1, etc. 

The Baud Rate is set using Row .0 (= USER_1) Column PrtRat and 
selecting Show Related Data. 
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Process - EvHist Rung List 

- Rung" Description 

e001 Set.EvTim every time 
e005 Check'if Index h>Max. 
e010. Move D/I's' & Sys Flg 

e020- Move A/I to EvHist 

e030 Move Date & Time 
e040 Increment Index h 

e050 Return from EvHist . 

e100 Reset h if i>Max 

e105 Jump to e05 if i>Max 

e110- Move D/I's & Sys Flg.. 

e120 Move A/I to EvHist 
e130 Move Date & Time . 

e140 Increment Index i 

ThAS process only executes after a Change 0f-State has been 
registered and will fill the two tables gvHis1 and EvHis2 

cOntinuosly. Each table has.a capacity of.250 rows [0;249],the maximum 
nmuber of events that can be recorded is 2 x 250'= 500. 

These.tables are cohtinuosly overwritten so that only. the last 500 

events are recorded. . 

Index h.is used for the first. table and index i-for the second table. 

Thus once h'> 249'then the second table is used until :l > 249 then 

h are reset and the first table is.reused. 

EvTim 
(D0F) 

Rung: e001 

h 

11-1>l 
MEvHis. 

If. Table 1 (idex h) is > MEvHis' 

then use Table 2. 

e100 

(JMP). 

Rung: e005 

Sinclair Drive Carole Park SPS SP252 Submersible Sewage Pump Station Functional Specification

Q-Pulse Id TMS705 Active 29/01/2014 Page 87 of 154



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

MEvHT2 

IntT1 

(MOVE) 

zero 

IntT1 

(MOVE) 

..P1PWRL 

P1AF#1,h 
(MOVE) 

lntT1 

IntT1 

(MOVE) 

P2PWRL 

P2AF#1,h 
(MOVE) 

IntT1 . 

(RST) 

Rung: e010 

Moves. the Wet Well Level Analog Input to the Event. History Table.#1 

(EvHis1): 

Lev#1,h 

(MOVE) 

WWLEV 

INFL#1,h 

(MOVE) 
Inflow 

'IntT1 

(MOVE). 

SPFL 

SAF#1,h 
(MOVE) 

IntT1 

Rung: e020 
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Ih-d>1 - 

MEN/HT2 

DatEy1;h 
(MOVE) 

DATE 

TimEv1;t1.. 

(MOVE) 

TIME 

SecEv1; h 

(MOVE) 

SECOND . 

Rung: 'e030' 

h 

. (CTU) 

Rung: .6040 

(RET) 
Rung: e050 

If Table 2 index-1 > MEN/HT2 then Reset Table 1 index h. 

IF-d 
MEvHT2 

(RST) 

'Rung e100 

e005 

(JMP) . 

Rung: e105 
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Moves the Wet .Well Analog Input to the Event. History Table #2 

(EvHi.s2). 

IntT1 

(MOVE) 

P1PWRL 

P1AF#2,i 

(MOVE) 

IntT1 

IntT1 
(MOVE) 

P2PWRL 

P2AF #2,i 
(MOVE) 

IntT1 

Rung: 010 

.Lev#2;i 

(MOVE) 

WWLEV. 

INFL#2,i 
(MOVE) 

Inflow 

IntT1 

(MOVE) 

SPfL 

SAF#2,i 
.(MOVE) 

IntT1 

Rung: 6120 
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DatEv2,i 
(MOVE) 

DATE 

TimEv2,i 
(MOVE) 

TIME 

SecEv2,i 
(MOVE) 

SECOND 
Rung: e130 

(CTU) 
Rung: e140 
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Process - Callnf Rung List 

Rung . Description 

Inf020 Reset Inflow 

Inf030 Calculate Storage 
Inf040 Calc Inflow (l/min) 

Inflow- into the wet well will be calculated using the wet well level. 

Form the wet.well level andby 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. During pump operations the, inflow will.be 
kept ai.a constant value. 

P1RUN P2RUN 

/I 1.1 

StpDly 

I I 

StpDly 
(DON) 

StoOld 
(MOVE) 

StoNow 
Rung: Inf020 
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Head 

x Level% 

KT 

StoNow 
x Head 

K2 

Rung: Inf030 

InfTim StOly 

II-1/1 .1 I 

Ix 

StoDif 
StoNow 
StoOld 

RealT1 
StoDif 
0.5 

Inflow 

x ReaLT1 

1000.0 

StoOld 
(MOVE) 

StoNow 

InfTim . 

(Off) 

Rung: Inf040. 

Every period determined by the timer InfTim, while the pumps are 

stopped the Tnflow figure is calculated: . 

The Inflow is calulated on the Storage Change over the InfTim period, 
after an initial 10 second settle period folloWing either PuMp 
Stopping. 

Sinclair Drive Carole Park SPS SP252 Submersible Sewage Pump Station Functional Specification

Q-Pulse Id TMS705 Active 29/01/2014 Page 93 of 154



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

Process-- TcitVol Rung List 

Rung.- Description 

Tot010 
. 

Integrate Inflow-- 

Tot020. Pumps Stop Storage 
Tot030 Pumps Start. Storage 
Tot040. Level rising on pump 
Tot050 Pump Avge Flow.Enble. 

Tot060 CalCulate Vol Pumped. 
Tot070* Pump No.1 Solo Times 
Tot080. Pump No:2 Solo Times. 
Tpt090 Calculate Pump VoluM: 
Tot100 Calculate Avge Flows 

This talculation'is'performed to determine the volume pumped by the 
pump station. This value is-cleared at midnight. The Volume pumped 
is calculated-by determining.the total-flow into the wet well during 

pump operation and adding.to this the volume change in -wet well level 

-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 when the duty pump stops. These 
calculation shall be performed:at the end of the pump cycle. - 

Using this, total. volume'ligure., an average value of t/Min fdr the 

station for...the:day can be calculated. This is acheived by dividing 
total volume by-the number of minutes Since midnight. . 
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RealT1' 

Inflow 
OldInf I] 

RealT2. 

/ 'RealT1 

2.0. 

RealT1 
(MOVE) 

Totlnf 

TotInf 

+ RealT1 

RealT2 

On ,Pump 1 Start record all of the timer, values and convert them to. 
Teal numbers at the'same time. 
Record'the.Storage when pump 1. starts also (8toNow). 

PIRON .MidPls 

lv 

P2RUN 

II 

Oldlnf 
(MOVE 

Inflow 

Intlnf 

(DOF) 

Rung: Tot010 

If. either pump is .ori then integrate the Inflow figure every INTINF 
seconds. This means that varying inflow figures can be calculated 
while the pumps are online if desired, . 

UpOn the stopping of the last pump running the Pump stop storage 

value will be updated with the latest level storage .calculation. 

StrPSp,. 

(MOVE) 
StoNow 

InfPSp 

(MOVE) 
TotInf 

Rung: Tot020 
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P1RUN MidPls 

P2P2RUN 

' 1^ 

RIUN 

I I 

P1RUN 

11-7P2RUN 

StoNow 

StrPSr 

StrPSr 
' (MOVE) 

StoNow 

InfPSr 

(MOVE) 

Totlnf 

Rung: Tot030 

StrPSr 
. (MOVE) 

StoNow., 

Rung: Tot040 

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

P1RUN P2RUN 

1-711 I/I 

P2RUN 'P1RUN 

I/ 

P1RUN P2RUN 

P1Enbl 

( L ). 

P2Enbt 

( L ) 

P2Enbl 
( U.) 

P1Enbl 
( U 

Rung: Tot050 

This rung is used to determine if -a pump was,the'only-one to run in 

the current puMp cycle. For pump average flew calculations; thi. will 
determine ofthe volume pumped in the current pump cycle will be 

' added to the yolumepumped for the pump. 
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P1RUN Mid Pts 

I I I/1 Iv! 

P2RUN 

I 

.PIRU1N p1Enipt 

H 

§tIrPISr 

. StrPSp 

Rea(T1 

StrPSr i] 

StrPSp 

InfPSr 

infPSO 

RealT3 
+ Real T1 

RealT2 

ReatT1 
(MOVE)* 

Tot Vot 

TofVol. 

+ ReatT1 

RealT3 l 
. Rung: Tot060 

P1RUN - P1Enbt 

I 

lv 

P1MStr 
(MOVE) 

P1Min 

P1Min 

P1MStr 

IntT2 

(MOVE) 

P1MSol 

+ .IntT2 

P1MSol 

IntT1 

P1Ent?". 

( U ) 

Rung: Tot070 

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

pump +average flow catctuations. 
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'P2RUN P2Enbl 

I I I. 

P2RUN P2Enbl 

P2MStr 
(MOVE) 

P2Min 

: IntT1 

P2Min 

P2MStr 

IntT2 

(MOVE) 

P2MSol 

.P2MSol 
+ TritT2 

P2Enbl. 

( U ) 

Rung: Tot080 

Determine run time for pump no.2 running solo. This is to be used for 
pump average flow calculations. 

P1RUN 

I 

P2RUN 

I 

MidPls 

I/I Iv' 

P1Ehbl' 

I . 

P2Enbl 

I I 

RealT1 
(MOVE) 

P1Vo1 

pivot 
+ RealT1 

RealT3 

'Calculate volume pumped for each pump when running.solo. 

RealT1 
(MOVE) 

P2Vol 

P2Vol 

+ RealT1 

RealT3 

Rung: Tot090 
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RealT1 

'Rea131 

_(MOVE) 
TIME 

StnAvg 
Tot Vol 

RealT1 

RealT1 

(MOVE) 

P1MSol 

P1Avg 
P1Vol 

RealT1 

Rea1T1 

(MOVE) 
P2MSol 

zero 

P2Avg 
/ ,P2Vol 

. 

Rung: Tot100. 
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Process - cohp=I Rung. List 

Rung Description 

R-I010 Check if VolTmp>3E4 
R-1040 Check if VolTmp<1E4 
R-1060 Calc VolTmp 
R-I080 Jmp R-J010 Not OK .* 

R-I120 Check if InfTmp>30 
R - -I140 Check if InfTmp<1E4 
R-I160 Calc InfTmP 
R-I180 Jmp R-I120 Not OK 

This.sub process takei the REAL flow figure and converts it into 

two INTEGER values. The maximum REAL value that can be transferred 
is now 9:6 E 004, This equates "to 30 000 * 32 000. 
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VolTmp 

1--1> 
.30000. 

Volimp 

Ih-d<1 
. 10000. 

. VolCnt 
(CTU) 

yotFac 
(MOVE) 

VolCnt 
Rung: R-I010' 

VolCnt 

(CTD) 

VolCnt VolCnt 

l< (MOVE) 
1 1 

VotTmp 

I" 

> 

:30000. 

VotTmp Vtlint 

1<1 
10000. 1 

VOlFac 

(MOVE). 

VolCnt 
Rung: R-I040 

Vorimp 
/ TotVot. 

VOlFac 
Rung: R-1060 

R-I010 

(JMP) 
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1-1> 
30000, 

InfTmp 

10000.- 

InfCnt 

(CTU) 

.InfFac 

(MOVE) 

InfCnt. 

Rung: R -1120 

InfCnt 

(CTD) 

InfCnt. InfCnt. 
(MOVE) 

1 1 

InfFac 
(MOVE) 

InfCnt 

Rung: R-I140 

InfTmp 7 
/ Inflow ' 

InfFac - 
Rung: R-I160' 

Inf.Tmp 

Infimp InfCnt 

NI 1 >i 
10000. 1 

R-I120 

(JMP) 

Rung:' R -1180 
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. Process - PmpTOL 'Rung List 

. .Rung Description 

TOL010 ' Pmp 1 TOL Alarm On 
T0L020 Pmp 1 TOL"Reset Time 
T0L030 Pmp 1 TOL Alrm.Off 
TOL040 Pmp'2.TOL Alarm .On 
TOL050 -Pmp .2 TOL Reset. Time 

T0L060 Pmp2 Latch Alrm Off. 

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

the pump the fl'ag P1TOLL will be latched. on. This flag will remain 
latched on until the thermal overload has been reset, and, either the . 

local reset button is operated or. the thermal overload has been.reset 
for a time determined by the thermal overlOad timer 

P1TOL ' SPF 

I-I I I. 

P1TOL 

11-1/1 

P1L7CR P1TOL 

I/I 

P1TOTM 

11---11 I 

P2TOL SPF 

I .1 

P1TOLL 
( L ) - 

Rung: TOL010 

P1TOTM 

(DON) 

Rung: T0L020 

P1TOLL 
( U ) 

Rung: TOL030 

P2TOLL 

GL) 
Rung: TOL040 
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' P2TOL 

/i 

P2LOICR P2TOL 

I/I 

P2TOTM 

(DON) 
RUng: TOL056 

P2TOLL 

( U ) 

Rung: TOL060 
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Process - PmpTHR .Rung List 

Rung Description 

THR010 Pump 1 THR Alarm On 
THR020 Pump 1 THR Alarm Off 
THR030 Pump 2 THR'Alarm On 
THR040 Pump 1 THR Alarm Off 

Upon detection of a pump' thermistor fault' with power available to.the 
pump the flag PnTHRL will be latched on. This flag mill remain .latched 
.until the thermisotr fault-has been reset by the activiation of the 

thermisotr reset RTU output PnTHRR. 

P1THR SPF 

I I I 

P1THR.- H'I 

P2THR. SPF 

I I 

P1THRL 

( L )* 

Rung: THR010 

P1THRL 

( U ) 

Rung THR020 

P2THRL 

( L 

Rung: THR030.' 
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P2THR 

1-1/1 

. . 

P2THRL 

( U ) 

Rung: THR040 
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Process - PmpATO Rung List 

Rung . Description 
* 

AT0010 Pump 1 ATO Alarm On 
AT0020 Pump 1 ATO Reset 
AT0030 Pump 1 ATO Alarm Off 

AT0040 Pump 2 ATO Alarm On 
AT0050 Pump 2 ATO Reset 

AT0060 Pump 1 ATO Alarm Off 

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

P1ATO 'SPF 

11-1/1 

. P1ATO 

P1ATOL 
( L ) 

Rung: AT0010 

P1ATTM 
(DON) 

Rung: AT0020 

' P1ATTM 710 P1ATOL' 

.( U.) 

11-11 
P1tL7CR 

Rung: AT0030 
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117-1/1. H 

Tue Oct 26 15:59:23 1993 

.P2ATOL 

L ) 

Rung: AT0040 

P2ATTM 
(60N) 

Rung: AT0050. . 
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Process - PmpFal Rung List 

Rung -Description 

Pf1010 Pump 1 TC Fai -1 Close 
Pf1020 Pump 1,TC Fail opgn, 
Pfl030 Pump 1 SC Fail Ctose 
Pf1040 Pump 1 SC Fail Open 
Pf1050 Pump -1 LC Fail Close 
Pf1060 Pump.1 LC Fail Open 
Pf1070 Pump 1 Fail Alarm On 
Pf1080 Pump 1 Fail Alrm Off 
Pf1090 Pump 2 TC Fail Close 
Pfl100 Pump 2 TC Fail open 

Pfl110 Pump 2.SC Fail Close 
Pfl120 Pump 2 SC-Fail Open 

Pfl130. Pump 2 L.0 Fail Close 
Pf1140 Pump 2 LC Fail Open 
Pfl150 Pump 2 Fail Atarm On 
Pf1160'. Pump 2 Fail Alrm Off 

During a pump start-Lip.sequence if-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 until the pumps local 

reset pushbuttonhas been operated. 
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P1TCIC 

P1TCC. 

P1SCC 

11-1 I 

P1SCC 

1-1/1 

P1LCC 

P1TCC1 

(DON) 

Rung: Pft010 

P1TCOp . 

(DON) 
Rung: P41020 

P1SCCt 

(DON) 
Rung:-Pf1030 

P1SCOp 
'(DON) 

Rung: Pf1040. 

P1LCCI 

(DON) 

Rung: Pf1050 . 

P1LCOp 
(D0N). 

Rung: Pf1060 
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P1TCC P1STRT P1TCCI 

I 
I/I I 

P1TCC P1STRT P1TCOp 

- 

P1SCC P1SC P1SCCI 

I I I/I I I 

P1SCC P.1SC ' P1SCOp 

mil I I 

P1ILCC P1RUN P1LCCI 

I 

. P1LCC P1RUIN- P1LCOp 

I/I I 

P1LOICR 

P2TCC 

1--I/I 

* P1FAIL 

( L) 

Rung:Pf1070 

P1FAIL 

( U ) 

Rung:. Pf1080 

P2TCCI 

(DON), 

tung:Pf1090 

P2SCIC. 

P2TCOp 
(DON) 

Rung: Pf1100 

P2SCCA- 

(DON) 

Rung: Pf1110 
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P2SCC 

H/I 

P2LCC 

P2LCC H it 

P2SCOp 

(DON) 
Rung: Pf1120 

.P2LCCI 

(DON) 

Rung: Pf1130 

P2TCC P2STRT P2TCCI 

VI I I/I I 

P2TCC P2STRT P2TCOp 

I/I II I I 

P2SCC P2SC P2SCCI 

.1 I I/I iI 
P2SCC P2SC. P2SCOp 

I/I I I I I 

P2LCC P2RUN P2LCCI 

J. I .I/I I I 

P2LCC P2RUN P2LCOp 

lil I I I. 

P2LOCR 

P2LCOp 
(DON) 

Rung.: Pf1140 

S. 

P2FAIL 

( L ) 

Rung: Pf1150. 

P2FA1L 
( U ) 

Rung: Pf1160 
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Process - Pmpkes 

Rung .Desctiption 

Res010_ Pump 1 Reset Active 

Res020 Pump 1.. Reset Timer 
Res030 Pump 1 Reset InactiV 
Res040 Pump 2 Reset Active 
Res050 Pump 2 Reset Timer. 

Res060 Pump 2 Reset Inactiv 

To pulse the output PnTHRR requires'the'operation of.the-Aocal reset 
- pushbutton. If.the pushbutton is operated and.the pump has.a 
thermisotr fault, then the thermistor reset. output shall be pulsed. for 

a time determined by the reset active timer. 

P1PWO. 

I VI 

P1LOCR -P1THR.. 

I I I I^ 

'131THRR 

.1-I 

' P1LTRM 

P1THRR 

( L ) 

RUng: Res010 

.P1LTRM. 

(DON) 

:Rung: Res020 

P1THRR 

( U ) 

-Rung: Res036. 
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P2THRR 

.P2LTRM 

1---1 

P2LTRM- 

' (DON) 
Rung:'Res050 

P2THRR- 

( U ) 

Rung: Res060 
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Process - PmpAvt Rung List 

Rung Description 

Av1010 Pump.1 Avat RTU Ctrt. 

Av1020 Pump 2 Avat RTU Ctrt- 

A "pump will be available for RTU control. if. no atarMs for that pumps 
are active. . 

P1PWR P1TOLL P1THRL P1ATOL P1FAIL 

IIH-1 I. I/I 1/1-7-111 111 

P2PWR P2TOLL. P2THRL P2ATOL P2FAIL 

I--1-1 la I/I 1/I I/I 

. P1AV 

( ) 
Rung: Av1010 

P2AV 

( ) 

Rung: Av1020 
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Process - PmpEMS Rung List 

Rung Description 

EMS010 
. 

Pump 1 EMS Activated 
EMS020 Pump 1 EMS Inactive 

EMS030 Pump 2 EMS ACtivated 
EMS040 Pump 1 EMS Inactive 

Upon detection of the operation of. the emergency stop pushbutton-the 
flag PnEMSC.will be latched on.. If the startiori is in-remote, this 

flag wild remain latched on until the local reset puShbUtton has been 
operated or. the station os switched to loCal. If the station is. .in 

- local the flag will remain latched on until the emergency stop 
pushbutton has been released. - 
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P1EMS 

LOCREM 

/I 

1171 
LOICRIBM TOICR 

P2EMS 

11-1/1 

LOCREM 

LOCREM P2LOCR' 

II 

P1EMSL 

( L ) 

Rung: EMS010 

PlEMSL 
( U ) 

Rung: EMS020 

P2EMSL 

( L ) 

Rung: EMS030 

P2EMS 
. 

P2EMSL 

1 ' 

( U ) 

' Rung; BMS040 
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'Process -,PmpCtl Rung List 

Rung Destription 

. . 

Surch . 

. 

Surcharge Timer 
StpAtt StopAtt Pumps ' 

StrDty. Start. DUty Pump 
StrSby Start Standby Pump 
DtyTim Duty Pump Run Timer 

. Control of the pumps starion is based on the current state of the 

sewage wet well with pump:station operating in a duty/standby 
configuration. With the wet. well rising, the duty pump will start once 
the yet 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 
becomes active and two pumps are not running then two pumps will 

. immediately start. - . 

Once the wet:well begins to fatli. the standby pump will stop when the 
level is tess than or equal to the Stop Standby pUmpSetpoint. The 

duty pump will-stop when the wet well level is leSS than or equal to 

the StOpDuty Pump Setpoint. " 
In-the event of a'failure 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 
the duty pump will start. The duty pump will run until the surchrage 
electrode is inactive and has been inactive 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'still 
active,.then the standby.pump will start, .and both pumps will run 
until the surcharge electrode is inactive., and has been inactive for 

a tjme.determined by. the-SATIMS. timer. 

SATIMD. 

.(DON) 

SATIMS 

(DON) 

.Rung: Sufth 
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.P1EM1SL 

PfEli1SL . 

WWLEVI 

1 11 

RUNDTY RUNSBY WWLEVI SURCH SATIMD 

I 1 1/1 1.1 -1/1 1.1 

RUNDTY RUNSBY WWLEVI. SURCH SATIMS 

1 1 1 1 -1 1 1. I/I I 1'. 

WWLEVI Le%e1.Y. . 

.1 /I I <I 
STPDTY 

RUNDTY 
( U ) 

RUNSBY 

( U.) 

Rung: StpAil 

RUNDTY. RUNSBY Level% P1EMSL ..P2EMSL RUNDTY 
L .11-1/1 I/I 1>1. I/I I/I ( ) 

STRDTY 

WWLEVI SURCH RUNSBY 
( U ) 

1 1 

RUNDTY RUNSBY Level% WWLEVI 

II 1 1 

I/I l<1. 
STPSBY 
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Level% P1EMSL P2EMSL RUNDTY 

L I/I ( ) 

STRSBY. 

WWLEVI SURCH RUNSBY. 

) 
.. I/1 I 1 

RUNDTY RUNSBY WWLEVI 

1 I 

PDRTIM SURCH 

. - 

RUNDITY: DUITTP1 P1RUN 

H 

DUTYP2 P2RUN 

I I 

Rung: StrSby 

PDRTIM 

(DON) 

Rung::DtyTIm 
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Process APCtrl Rung List 

Rung Description 

P1Strt Pump No.1 Start 

P1Stop Pump No.1 Stop 
P2Sttt Pump No.2 Start 

P2Stop Pump No,1 Stop 
P2Dly Delay Pump No.2 

Lk010 Pump No.1 Lockout 

Lk020 Pump No.2 Lockout 

Lk030 Pump No.1 Unlock 
Lk040 Pump No.2 Unlock 
F1010 Flasher 
Ind010 Pump 1 Local Indicat 

jrid020 Pump 2 Local Indicat 

Pump No.1 will start if it is the duty pump and the duty ,pump is. ' 

required to start, or. if it is,.the standby pump and the Standby pUmp 
is required to.start. The. pump will only start if it is available for 

RTU control. .A pump will stop if it 'is no longer required to run, or 

if the emetgency stop pushbutton is operated: 

When the station is switched to local,. the RTU will stop all pumps and 

will perform no automatic pump controls until the.station is returned 

to remote. 

Each pUmp is only required 12 Starts in any hour periOcL.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 detay. will .occurtetween pump starts, if both pumps 

are 'required to start together.- 
. . 

Each pump also has a,local indication light which will remain steady 

on if-the pump is running, and will flaSft if the pumpjs faulted or 
is locked out from starting. 

LOCREM DUTYP1 RUNDTY 

HI 1I. I I 

DUTYP1. RUNSBY 

1/I I I 

LOCREM P1PB 

I/I I I 

P1Lok P1Dely P1AV P1EMSL P1STR 

I/1 I/I f I , 1/I (.L ) 

Rung: P1Strt 
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P1AV 

VI/ 

LOCREM DUTYP1 RUNDTY 

I f I I 
I/I 

DUTYP1 RUNSBY 

I/I 

LOCREM 

1 1 .IVF 

P1EMSL 

II 

LOCREM P1PB 

1/I I/1 

LOCREM 

11-1 

DUTYP2- RUNDTY 

II 1 1 

DUTYP2 RUNSBY. 

1/1 I. I 

LOCREM P2PB 

I/I 1 I 

P2Lok P2Dely P2AV P2EMSL 

-I/I I/1 I 1 11..I 

P1STR . 

( U ) 

Rung: P1Stop 

P2STR 

( L ) 

Rung: P2Strt 
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P2AV H /I. P2STR 
( U -) 

OUITIP2- RUNDTY 

DUTYP2 RUNSBY' 

I/I- I/I 

LOICRIEM 

ICI 

Rung: P2Stop 

P2STR 

.( U ) 

P1STR 

( U ) 

Rung: P2Dly 
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P1STR 

1 I I 1^ 

P1RUN 

P1HIcIL 

P2RUN 

I I 

.P1HtdE) 

.P1Lok 

P1Dely 

P2STR 

.1-1 I 

P1Lok 

( 

P2Dely 
( ) 

P1Lock 
(DON) 

P11.1(cIL 

) 

P1DisT 
(DON) 

P1HIcID 

( ) 

Rung:* Lk010 

PfRUIN' P2Lok 

P2HIcIL 

P1RUN 

I I. 

P2Lok 

( L ) 

P2Dely 

I I 

PiDely 

( L ) 

P2Lock 
(DON) 

P2HIcIL 

( ) 

P2DisT 

(DON) 

. Palc1D 

( ) 

Ruhg: Lk020 
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P1STR 
,s1 

P1RUN . Pllok 

-I I I H 
P1HLdL 

--I I 

LOCREM 

P2RUN 

I I 

.P1HULD 

-I. I 

P1Dely 

I I. 

P2STR 

I--d I [Al 

P2HLdL 

I I. 

P1RUN 

P2HlcID 

-II 

LOCREM 

P2Lok 

I I 

P1Lok 
(.L ) 

P2Dely 
( L ) 

P1Lock 
(DON) 

P1HLIAL. 

( ) 

:P1DisT 
(DON) 

P1HicI6 

( ) 

.Rung: Lk010 

P2Dely 

1 

P2Lok 
( L ) 

P1Dely . 

.( L ) 

P2Lock 
(DON) 

P2HIAL 

( ) 

P2DisT 

(DON)' 

P2H(cID 

( . ) 

Rung: Lk020 
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P1Lock 

IF-d I 

SURCH 

-I 

LOCREM 

. /I 

.P1HlcIL P1STR 

P1DisT. 

P1H1c11) P2STR 

( /.1 lil 

P2Lock 

I-I I 

SURCH. 

I I 

LOCREM 

1/I 

P2HICIL P2STR 

1/1:. 

P2DisT 

P2HkcID P1STR 

---14 :I/1 

P1Lok 
( U ;) 
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 Project: BOGNER. Tue Oct 26 15:59:23 1993 

When a pump 
followed. 

Process - PmpSeq Rung List 

Rung Description. 

Sq010 Pump 1 SC Close 

Sq030 Pump 1 TC Close 
Sq040 Pump 1 Sequence Time 

Sq050 Pump 1 LC Close 
Sq060 Pump 2 SC Close 

Sq070 Pump 2 TG Close 
Sq080 Pump 2 Sequence, Time . 

Sq090 Pump 2 LC Close 

is requested to start the follOwing start-up sequence is 

1. The star contactor shall clOse. 

2. When the star contactor. has closed, the 

close. 

3. After a time determined:by the sequence 
shall open, 

4. When the star contactor has opened, the' 

5. When the line contactor has 'closed, the 

shall open. 

P1STR 

1 

P1STR 

1./1 

transformer contactor shall. 

timer, the star contactor 

line contactor shall close: 
transformer contactor 

P1SCC 

( L.) 

P1SCC. 
( U ) 

Rung: Sq010 
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Proje6t: BOGNER 

. P1STR P1SC 

- 1 1 1 1 1 1 

P1SC P1RUN. 

1/1 I 1 

P1STR 

1/1 

Tue Oct 26 15:59:23 1993 

IA 

P.1STRT 

P1STR P1,STRT P1SC 

I. I 

. 

P1STR 

P1TCC 
( "L,). 

.P1TCC 

( U ) 

Rung Sq030. 

P1TIME 

(DON) 

Rung: Sq040 

P1LCC 
( L ) 

P1LCC 
( U ) . 

Rung: Sq050 

P2SCC 

( L ). 
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P2STR P2SC 

1117-1. I H I 

P2SC P2RUN 

I/I 

P2STR 

I/I 

P2SC P2STRT 

PH I-I 

P2TCC 
( L ) " 

P2TCC' 

( U ) 

Rung: Sq070 

P2T-IME. 

(DOW) 

Rung: Sq080 

P2STR "P2STRT P2SC P2LCC 

I II 1^I ( L) 

P2STR P2LCC- 

I/ ( U ) 

Rung: Sq090 
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Process - DtySel Rung List 

Rung Description 

Dty010 Pump DutyInter'lock 
Dty0,20 Pump No.1 Duty Selct 
Dty030 Pump No.2 Duty Selct 

This pump station operates on a duty/Standby configuration. A pump 
duty/standby change will occur if the duty pump becoMes unavailable 
for RTU control or when the duty pump stops. 

DUTYP1 'P1RUN 

171 I I I IAI 

.DUITYIP2 P2RUN 

.1^.1 

DtyLok 
( L ) 

Rung: Dty010 
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P2RUN DtDtyLok DUITYIP2 P1AV 

11-1 .I I. 

P1RUN 

II 

'P2AV 

1/1 

DUTYP1 DUTYP2 

.-1/1. I/1 

. P1RUN DtyLok DUTYP1 

Ivl 1 1 1 

P2RUN 

II 

P1AV 

1/I 

DUTYP1 DUTYP2 P1AV 

1/I 14 1/1 

P2AV 

1 I 

DUTYP1 

( L. ) 

DUTYP2 
(.0 ) 

- DtyLok . 

( U ) 

Rung: Dty020 

DUTYP2 

( L 

DUTYP1 

( U) 

DtyLok 
(U ) 

'.Rung: Dty030 
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Process -. MinRun Rung List 

Rung .Description 

. 
. 

Min010 Pump 1 Seconds.,Count 

Min020 Pump 1 Minutes Count 
Min030 PuMp 2 Seconds Count 
Min040 Pump 2 Minutes Count 

A minutes run counter shall be kept 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'l, and the seconds 
counter is reset to zero. - 

P1RUN. lsec 

I-I I I I 

P1Secs 

60 

P1Secs 
(CTU) 

Rung: Min010 

P1Min 
+ p1Min. 

1 

32RUIN lsec 

P2Sect lsec 

. H 
60 

P1Secs. 

(RST) 

Rung: Ain020 

P2Secs. 
(CTU) 

Rung: Min030 

P2Min 

1- 

P2Secs 

(RST) 

Rung: Min040 
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Process - KWatt Rung List 

Rung -' Description 

kw010.. Pump 1 KWatt.Calcs 

kw020 Pump 1'KWatt Calcs 
kw030 Pump 2 KWatt Calcs 

kw040 Pump 2.KWatt Calcs" 

MOtor power kilowatt signals for each.pump-are inputs. to the RTU. 

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

.filtering involves. calculating -a rolling average over 5 samples at 

1 second intervals. - " - 
P1KW5. 
"(MOVE) 

P1KW4 

P1KW4 
(MOVE) 

P1KW3 

P1KW3 

(MOVE). 

P1KW2 . 

P1KW2 
(MOVE) 

P1KW) 

P1KW1- 

- (MOVE) 

P1KW 

P1KWF 

(MOVE) 

zero 

Rung: kw010 
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F 

o F 

F 

IntT1 

P1KW4 

P1KW5. 

IntT2 

IntT1 

P1KW3 

IntT1 

Int T2 
P1KW2 

+ r IntT2 IntT1 

P1KW1 

P1KWF 
/ IntT2 

5 

Rung: kw020. 

P2KW5 

(MOVE) 

P2KW4 

P2KW4 

(MOVE) 

P2KW3 

P2KW3 
(MOVE) 

P2KW2 

P2KW2 

(MOVE) 

P2KW1 

P2KW1 

(MOVE)' 

P2KW 

P2KWF 

(MOVE) 

zero 
Rung:, kw030 
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IntT1 

+ P2KW4 i] 

P2KW5. 

IntT2 
IntT1 

P2KW3 

.11nnttiT12 

I P2KW2 

IntT2 

+ 'IntT1 

P2KW1 

P2KWF 

I/ IntT2 

5 

Rung: kw040 
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0.5sec 

1-1 

Process - Scan Rung List 

Rung 

. 

. 

Description 

. - 

Scan01 Scan DI Pump 1 . 

Scan02 Scan DI Pump.1- 

Scan03- Scan DI Pump 2 

Scan04 Scan DI Pump.2. 

Scan05 Scan DI Station 
Scan06 Scan AI Module 1 

Scan07 Scan Al-Module2 

0.15seC 

P1PWR 

(SCAN) 

P1TOL 

'(SCAN) 

P1PB 

(SCAN) 

P1EMS 

(SCAN) 

P1THR 

(SCAN) 

Rung: Scan01 

P1ATO. 

(SCAN) 

P1LOCR 

(SCAN) 

P1STRT 
(SCAN) 

plsc 
(SCAN) 

P1RUN 

(SCAN) 
Rung: Scan02 
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0.5sec 

11--1 

0.5sec 

P2PWR 

(SCAN)_ 

P2TOL 

(SCAN) 

P2PB 

(SCAN) 

P2EMS 

(SCAN) 

P2THR 
(SCAN) 

Rung: Scan03 

P2ATO 
(SCAN) 

P2LOCR 
(SCAN) 

P2STRT 

(SCAN) 

P2SC 

(SCAN) 

P2RUN 

(SCAN)' 

Rung: Scan04 
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Project: BOGNER 

0.5sec 

11-1 

Tue Oct 26 -15:59:23 1993 

.SPF 

(SCAN) ." 

SURCH 
(SCAN) 

LOCREM 
(SCAN.) 

ATTRS 
(SCAN) 

Rung: Scan05 

P1KW 

(SCAN) 

P1AMPS 

(SCAN) - 

P2KW 

(SCAN) 

. P2AMPS 

(SCAN) 

RTUTMP 

(SCAN) 

Rung:. 5can06: 
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WWLEV 
(SCAN) 

DELPR 
(SCAN) 

CPCUR 

(SCAN) 

CPVOLL. 
(SCAN) 

-4CPP1RE 
(SCAN) 

CPP2RE 

(SCAN) 
'Rung: Scan07 . 
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Process.- PmpCtr Rung List 

Rung - Description 

ctrl01 JSP Thermal Overload 
dtrl02 JSP Thermistor. 
Ctrl03 JSP AutotranSformer 
ctrl05 JSP Thermistor Reset 
ctrl06 JSP Pump Available. 
ctrI07 JSP Emergency*.Stop".. 

ctrI08 JSP Pump Control. ' 

ctrI09 JSP Individual Pumps 
ctr110 JSP Start Sequence 
ctrl04 JSP Pump-Failure 
ctr111 JSP Duty Selection 

This process is called by the MAIN process and itself calls the 
sub-processes required to perform automatic control of the pump 

station. 
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Jump to SubProcess to determine if there is a pump thermal overload. 

faUlt. 

Jump to SubProcess to'cletermine if there.is a pump thermisotr fault. 

.Jump to SiJbprocess to determine if there is a pump autotransformer 

-thermal fault. 

PmpTOL 
. (JSP) 

Rung: ctrl01 

PmpTHR 

(JSP) 

Rung: ctrl02 

PmpATO 

(JSP) 
. Rung: ctrl03 

Jump to Subprocess to activate pump thermisotr reset output. 

PmpRes 

(JSP) 

Rung: ctrl05 

PmpAvl. 

(JSP) 

Rung: ctrl06 

Jump to SubProcess to determine if pump is avpilable for RTU control. 

I 

PmpEMS 

(JSP) 
Rung ctrl07 

Jump to. SubProcess to determine if the pump emergency stop is active. 
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i. 

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

Jump to SubProcess to control starting and stopping of each., 

individual pump. 

Jump to SubProcess to control pump start up sequence. 

PmpCtl 

(JSP) 

Rung: cIrl08 

-1PCtrl 

(JSP) 
Rung: ctrl09' 

PmpSeq 
(JSP) 

Rung: ctrl10 

Jump to SubProcess to determine pump failure, 

PmpFal. 

(JSP) 

Rung: ctrl04 

Jump to SubProcess to perform duty-changeover. 

DtySel 

(JSP) 
Rung: ctrlll 
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Process - Output RUng List 

_ 

Rung; Description 

out01 . 

out02 -Scan.D0 
out03 

Scan.DO:Puthp 1 

Puthp 2 . 

Scan DO Station 

P1LOCI. 

(SCAN) 

P1TCC 

'(SCAN) 

P1LCC. 
(SCAN)... 

Rung: out01 

P2LOCI 

(SCAN); 

P2TCC 

(SCAN) 

P2SCC " 
(SCAN) . 

P2LCC 

(SCAN).. 

Rung:out02 
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ATTI 

(SCAN) ". 

-DERECJ 

(SCAN) 

CRELEC 

(SCAN) 
'Rung:.out03. 
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P1PWR 

1--1/I 

' ProcesS - Alarms Rung List 

Rung - Description 

PmpAlm Pump,Alarms/Events 
SiXAlm Site Alarms . 

P1PWRL 

( ) 

P2PWR P2PWRL 

I/I (- ) ' 

P1RUN P1RUNF 

I I 

( ) 

P2RUN . P2RUNF. 

) 

Rung: PmpAlm 
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SURCH SURCHL 

( ) 

SPF 

1/1 

LOCREM 

I/1 

SPFL 

( 

LOCI 
( ) 

P1LOCI 

) 

P2LOCI 

( ) 

RUng: SitAlm 
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' Process - PmpOp Rung List. 
. 

Rung 
. 

Description 

Plop Pump 1 Operations 
P20p Pump 2 Operations 

This process counts the numberof 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. 

P1RUN 

H.I VI 

P2RUN 

11-1 I tl 

P1Op - 

(CTU) 

Rung: P1Op 

P20p 
(CTU) 

Rung: P20p 
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Process' - MidPro Rung List 

:Rung Description 

. 
. - 

Mid010: Clear:PuMp Times/Opr 
Mid015 Clear Pump Solo Time 
Mid020 Store.VoAume Pumped, 
Mid030 Store Pump 1 Minutes 
Mid040 Store Pump 2 Minutes. 
Mid050 Prevent TransmisSion 

'This processis.executed at midnight and causes the' necessary 
internal valuesto be reset to-zero. 

MidPls. 

MidPls 

P1Op ,- 

(RST) 

P20p 

(RST) 

P1Min' 

(RST) 

?2Min 
(RST) 

..P1Secs 

(RST) 

P2Secs 

(.RST) 

Rung: Mid010 

:P1MSol 

(RST) 

(RST) 

.RUng: Mid015 
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. . - 

MidPts 

15:59:23 1993 

VolY5 

1--I (MOVE) 

VolY4 

VoLY4 

(MOVE) 

VolY3 

VoIY3 
(MOVE) 

VolY2 

VolY2 
(MOVE} 

VolY1'' 

votyl 
(MOVE) 

TotVol 

TotVol 

(MOVE) 
. zero 

MidPIs 

1--1 I 

Rung: Md020. 

P1MnY5 
(MOVE) 

.P1MnY4 

P1MnY4 
(MOVE).. 

P1MnY3 

. P1MnY3 
(MOVE) 

P1MnY2 

P1MnY2 
(MOVE) 

P1MnY1 

P1MnY1 

(MOVE) 

P1Min. 
Rung: Mid030 
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MidPts P2MnY5 
(MOVE) 

P2MnY4. 

P2MnY4 
(movE). 

P2MnY3 

P2MnY3. 
(MOVE) 

P2MnY2 

P2MnY2. 

(MOVE)* 
.P2MnY1 

P2MnY1.' 

(MOVE) 

P2Min . 

Runv Mid040 
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Process - AIVId Rung List 

Rung Description 

Vld010 Check Levet Valid 
V1d020 Check Pressure Valid 
Vld030 Check Pmp 1 kW Valid 
V1d040 Check Pmp 2- kW Valid 
V1d050 .Check Pmp 1 A Valid 
Vld060 Check Pmp 2 kW Valid 

This.process.cheCks to see. if any of the analog inputs are invalid. 

An analog input. is invalid if its raw count is less than. 780 or 

greater than 402.0.. 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, jt is : 

rounded down to 4000. 

WWLEV 

HMI 
780 

WWLEV 

4020 

WWLEVI 

( 

WWLEV WWLEV 
(MOVE) 

800 800 

WWLEV , WWLEV 

1'1 (MOVE) 

4000, 4000- 

- Rung: Vld010 

DELPR 

HMI 
780 

DELPR 

1'1 
4020 

DELPR 

1<1 
800 

DELPR 

4000 

PRESI 

) 

DELPR 

(MOVE) 

800 

DELPR 
(MOVE) 

4000 

Rung: Vld020 
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P1KW 

IH-1<1 
780 

P1KW 

1>1 
4020 

P1KW 

800 

. t 
P1kWI 

( ) 

P1KW 

--1>1 
4000 

-P2KW 

11-11 
780 

P2KW 

4020 

P2KW 

P1KW 
. (MOVE) 

800 

P1KW 

(MOVE) 
4000 

Rung: VIc1030 

ICI 
800 

P2KW 

P2kW1 

( ..) 

.4000 

P2KW 

(MOVE) 
800 

P2KW. 

(MOVE) 

4000 
Rung: V1d040 
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ilAmps plAmpl 

'( ) <1 

780 

PlAMPS 

N . 

4020 

PlAMPS 

800 

P1AMPS- 

4000 - 

PUMPS 
(MOVE) 

800 

PlAMPS 

(MOVE) 
4000 

Rung: V1c1050 

.P2AMPS 

1 ICI 
780 

P2AMPS 

P2Ampl 

( ) 

'l 
4020 

P2AMPS'. P2AMPS 

(MOVE) 
800 800 

P2AMPS P2AMPS. 

1' (MOVE) 

4000 ' 4000 
. 

Rung: V1d060 
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.Process Cal%mA Rung. List 

Rung Description 

. 

mA010 Calculate Level mA 

mA030 Calculate Press mA 
mA020 Calculate Level %. 

. 

RealT1 
(MOVE) 

WWLEV 

RealT2 
/ RealT1. 

. 4000.0 

LevmA 
Ix RealT2 

20.0 
' Rung: mA010 

RealT1 ' 

(MOVE) 

DELPR 

RealT2 

/ RealT1 

4000.0 

PresmA 
RealT2 Ix 

) 20.0 

Rung: mAO30 

' RealT1' 

'.(MOVE) 
WWLEV 

RealT2 
- RealT1 

.800.0 

ReatT1 
/ RealT2 

3200.0 

Level% 
x RealT1 

100.0. 

Rung: mA020 

11, 
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