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CONTROL PHILOSOPHY
%:;ment Description Status
WAS P-205
Flowmeter associated with On

WAS P-206

75 Sequence of Normal Operation for Main PLC

Input Action
LCOMP-GU] Start Air Compressor
P-205 start tt WAS (VED) Pump in Aerobic Cell 3 in
reactor 1
P-206 st Start WAS (VED) Pump in Aerobic Cell 3 in
Bioreactor 2
205
LX XN Active '
PLC and lOtd]lZCS flow associated with WAS P-
206
7.6 Abnormal Operation for Main PLC
Abnormal Action Alarm Annunciation
Condition
No Action
WAS P-205 Fails No Stby power Alarm Main PLC
provided
No Action
WAS P-206 Fails No Siby power Alatm Main PLC
provided
: Start Stby COMP-
COMP-601 Fails pre y At Main PLC
Both COMP-601 and . Main PLC and Dial
602 Fail HeAemN lanm Out
No ﬂof".}_fmca_sured bY | Duty Pump WAS-P- Main PLC and Dial
PEAARX while the 205 Fails FAL Alarms Out
S P-205 is the
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Abnormal Action Alarm Annunciation
Condition
See above

running
be monitored after
1 min timer elapses.)

Duty Pump WAS-P-
206 Fails

See above

Low pressure
G

X% in compre;sed
air supply

FAL Alarms

Main PLC and Dial
Out

Main PLC and Dial
out

r%g;’ﬁ
tream of WAS
P2205

Shutdown WAS P-
205

Alarm

Main PLC

High Pressure
downstream of WAS
P-206

Shutdown WAS P-
206

Alarm

Main PLC

Low flow upstream
of WAS P-205

Shutdown WAS P-
205

Alarm

Main PLC

Low flow upstream
of WAS P-206

Shutdown WAS P-
206

Alarm

Main PLC

8.0 SLUDGE THICKENING-BELT FILTER PRESS

8.1 Normal Operation

The belt filter press (BFP) unit will be controlled using the equipment PLC supplied with the unit
itself. Communication between the BFP PLC and the main PLLC will occur via an Ethernet
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communication signal. The TWAS pumps and the aeration system will be controlled using the
Main PLC. The BFP PLC and the Main PLC will communicate to control the TWAS pumps.
Operation of the TWAS pumps and the BFP are to be manually initiated by the Operator as
required (ie every 2 days).

Thickened Waste Activated Sludge (TWAS) from the TWAS Tank (T-408) is pumped to the Belt
Filter Press BFP-407 using the duty/standby TWAS pumps P-404 and P-405. Polymer is added
to enhance the efficiency of separation (polymer dosing system is part of the BFP supply
package). Centrate from BFP-407 gravity discharges to the Anoxic 1 Cell in Bioreactors 1 and 2.
Each centrate line leading to each Anoxic zone will be equipped with an isolation valve such that
all the centrate flow can be directed to only one Anoxic zone if one of the Bioreactors is
shutdown for maintenance. Dewatered cake from BFP-407 is discharged to a dump trailer (TRL-
408) located below BFP-407 on the first floor.

TWAS P-404 and P-405 and BFP-407 are run
TWAS tank are mcasured via a level eleme

Operator intervention. The level in the
AS P 404 and P-405 are equipped with

case of a closed valve causi

The TWAS Tank T-408 is’equig ;

blowers will supply the ai t¢:FBD-301. An actuated valve will be installed on the branch
line to allow Operations Staff*to throttle air to T-408. This line will also be provided with a local
instantaneous flow indicator not tied to the Main PLC.

The tables under 8.2 and 8.3 describe the required input/output signals from the BEP-407 package
PLC to the main PLC and vice versa.

8.2 Input Signals from BFP-407 Package PL.C
Inputs to Main PLC Action
Run Status N/a
Common Alarm (equipment failure or Stop or inhibit TWAS P-404 and P-405
overflow condition) from running
Main PLC and Dial Out
83 Output Signals to BFP-407 Package PLC from Main PL.C
Outputs to BFP-407 Package PL.C Action
Permissive to Run BEFP-407 enabled to run
8.4 Normal Equipment Status for Main PL.C

Equipment

Tag # Status

Description
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Equipment s

Tag # Description Status

P-404 Duty TWAS Pump Auto-Duty

P-405 Stby TWAS Pump Auto-Stby

Flow Control Valve on
aeration header to a FB-301 in
T-408

Remote and Throttling

Flow Indicator on PA line to
TWAS Tank.

Active

Flowmeter on TWAS line to
BFP-407 ;

Active

85 ’;’%
Action
Operator to Start duty TWAS P- 404 and BEP-
4 essure Switch High 1(@ ion §
TWAS Tank |
to Empty i E
______________ ransmits flow measurement to
Main PLC and totalizes flow to BFP-407.
8.6 Abnormal Operation in Main PLC
Abnormal Action Alarm Annunciation
Condition
Duty TWAS pump
. fails
P-404 Fails Start Stby TWAS P- | Alarm Main PLC
405
TWAS stby pump
P-405 Fails fails Alivin Main PLC
No action
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Abnormal Action Alarm Annunciation

Condition

Low low pressure in
TWAS Tank.

Shutdown and inhibit
TWAS P-404 and P-
405 from running

TWAS Tank

High high pressu

Stop DAF-402
(interlock-Main PLC-
removes permissive
to DAF-402 control
panel)

LAL Alarm

Main PLC and Dial
Out

LAH

Alarms

Main PL.C and Dial
Out

High Pressure
downstream of
TWAS P-404

Shutdown TWAS P-
404

Alarm

Main PL.C

High Pressure
downstream of
TWAS P-405

Shutdown TWAS P-
405

Alarm

Main PLC
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Abnormal Action Alarm Annunciation

Condition

Low flow upstream
of TWAS P-404

Shutdown TWAS P-
404

Alarm Main PLC

Low flow upstream
of TWAS P-405

Shutdown TWAS P-
405

Alarm Main PLC

No flow measured by
f while the Duty TWAS Pump
duty TWAS P-404 is | Fails =
running (FE- XXX to
be monitored after
Imin timer elapses.)

Main PLC

measured by

; Main PLC and Dial
running (FE- XXX to : Alarms out
be monitored after See Above
Imin timer elapses.)

9.0 ALKALINITY ADJUSTMENT -~ HYDRATED LIME FEED SYSTEM

9.1 Normal Operation
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92 Input Signals from LFS-207 Package PLC to Main PLC
Inputs to Main PLC Action
Run Status HOA Switch is in Auto
Common Alarm (equipment failure, low Main PLC and Dial Out
lime level, etc)
93 Output Signals to LFS-207 Package PLC from Main PLC
Outputs to LFS-207 Package PLC Action
Permissive to Run LFS-207 enabled to run
10.0 EFFLUENT SUPPLY/CHLORINATIO!
10.1  Normal Operation

The effluent (EFF) supply

various purposes. The efflugnt

pumps, P-501 and P-502,
filtered effluent (FEW) st

ffluent water to various parts of the WWTP for
ri°Consists of an effluent equalization vault, two EFF
£ (STR-503), a sodium hypochlorite dosmg system and two
nks (T-505 and T-506). The FEW pumping to the various

locations in the plant will bé designed by building mechanical.

The effluent from the secondary clarifiers will be filtered, disinfected and chlorinated prior to re-
use at the WWTP. The EFF P-501 and P-502 will be started and stopped based on the level in the
FEW T-505 and T-506. The FEW tanks will be treated as one tank with an interconnecting pipe
between the two tanks. There will be one level indicator in one of the FEW tanks.

The sodium hypochlorite will be interlocked with the EFF pumps P-501 and P-502. When EFF
P-501 and P-502 are called to start, the sodium hypochlorite dosing pumps P-509 and P-510 will
also be started. It will be dosed without dilution at 12.5% available chlorine.

The automatic self-cleaning strainer (STR-503) will strain the effluent water prior to chlorine
dosing point. STR-503 will have a backwash control package for continuous or intermittent
operation of the backwash cycle.

10.1.1 Normal Equipment Status

.113,2;“ ;ment Description Status
P-501 Duty Effluent Pump Auto-Duty
P-502 Stby Effluent Pump Auto-Stby.

Level Transmitter LEE- XXX

On
in FEW Tank T-505
P-509 Duty Chlorine Pump Auto-Duty
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Equipment i
Tag # Description Status
P-510 Stby Chlorine Pump Auto-Stby
10.1.2 Sequence of Normal Operation
Input Action
Start duty EFF P- 501 at Level Switch High
1(@ elevation above the FEW
LSH1 Tank floor
Start EFF P-501 Start Duty Chlorine Dosing Pump P-509
1 Panel
uty EFF P- 501 at Level Switch Low
1(@ elevation X above the FEW
LSL1 “| Tank floor
Stop EFF Stop Duty Chlorine Dosing Pump P-509

102  Abnormal Operation

Abnormal
Condition

Action

Alarm Annunciation

P-501 Fails

Duty Effluent Pump
Fails
Start Stby EFF P-502

Alarm Main PLC

P-502 Fails

Both Effluent Pumps
fail

No action

Main PLC and Dial

Alar[rl Ou{

STR-503 Fails

Backwash System for
Strainer Fails-Input to
Main PLC from STR-
503 PLC.

No stby provided
No Action

Alarm Main PLC
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Abnormal Action Alarm Annunciation

Condition

LSLL in FEW Tank
T-505 or T-506

Low low level in
FEW Tank T-505 or
T-506.

Shutdown and inhibit
Mechanical FEW P-
507 and P-508 from
running

Start Stby EFF P-502

(low low level at

LAL Alarm

Main PLC and Dial
Out

o
Alhs AN

>

No Action

. Main PLC and Dial
LSHH in FEW Tank i LAH Out
T-505 or T-506 (high high level at Alarms
elevation
m above the FEW
floor)
Duty Chlorine Pump
. Fails
P-509 Fails Alarm Main PLC
Start Stby Chlorine
Pump P-510
Both Chlorine Pumps ) )
P-510 Fails Fail Alarm gf[liltln PLC and Dial
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1. GENERAL
1.1 References - General

.1 Equipment, Products must meet all requirements detailed in Section 17010.

.2 The PLC interconnectivk shown on the PL.C Schematic drawing.

.3 The contractor will procure interface and components required for
installation.

2. PRODUCTS
2.1 PLC and Operator Interface

.1 The PLC type will be based on the Allen Bradley SLC product range including the series
SLC 505 processor.

.2 The specification for the Operator Interface (OI) will be Rockwell RAC6182, using
RSVIEW software.

.3 Provide Windows-based PLC control systems programming software.

4 Provide communication interface modules between PLC controllers and PLC workstations.

.5 Provide and install communications cable between PLC controllers and the workstations.

22 PLC Communications

.1 Plant control PLC to be located . Each marshalling panel to have an operator
interface unit mounted on the panel door.

.2 Allow room for future plant expansion in the form of mounting space for additional 1/O
racks in each panel.

.3 The respective operator interface nodes will communicate with the PL.C on Ethernet protocol
over CATS cable via a network switch.

.1 The network cable shall be afforded suitable mechanical protection for the length of its
route (i.e. conduit/tray work etc.)
2.3 PLC/LCP Installation Requirements

.1 Contractor to terminate control signals to I/O modules as indicated on the PLC I/O index
specification Section 17600.

.2 The Contractor will verify the PLC I/O layout schematics, local control panel design, and
check accuracy / dimensions for equipment layout in the panels. The Contractor will submit
to the Engineer details of any changes from the proposed layout.

85-Elec Masterspec! 160 10[Rev.01/99] Liwrotk{75000175360\06 g-Cdocs\Division 17117500.doc

18/10:04 924 AM
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.3 Following verification and agreement between the Engineer and Contractor, the Contractor
will install the PLC an

.4 The Contractor wil
outputs up to PL.C |

.5 The Contractor will install’¢#¢ .
UPS within the office and
locations.

.1 The Marshalling Panel UPS will ¢
Operator Interfaces (OI) and Dialer
accommodate backup supply to the PCg
provide a continuous supply to the system
power being supplied.

modate backup supply to the PLC,
at. Ehe office UPS will be sized to
#lary equipment. The UPS will
imum of 1 hour prior to backup
.2 The UPS manufacturer will be based on and will be in accordance with Section 17130.

24 Wiring to Dialer Unit

.1 The Contractor will wire the auto dialer unit to the main PLC IO as directed in the schematic
drawings and IO schedule.

25 Spares
.1 Provide one spare PLC module of each type used in the facility. The spare Processor module
is to be configured with the final operating program for the facility upon completion of

commissioning.

.2 Provide a single spare operator interface terminal.

3. EXECUTION
3.1 References - General
.1 Refer To Section 17010, Part 3.
32 CDACS Program and Documentation
.1 Provide one spare PLC module of each type used in the facility. The spare Processor module
is to be configured with the final operating program for the facility upon completion of
commissioning.

.2 Provide a single spare operator interface terminal.

.3 Layout the [/O and advise the owner’s representative of the exact I/O assignments within 30
days of contract award.

BS-Elec Masterspec|16010{Rev.0 1/99] Lo rk\75000075360\06 g-Cdocs\Division 1717500 .doc
18/1004 924 AM
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.4 Tum over programming software and interface cable to owner within 30 days of contract
award.

33 Commissioning and S

.1 The Contractor will verif ropriate test documentation to the Engineer that all

PLC I/O are wired to the pi '

.2 The Contractor will markup an

[/O list and verify that each I/O address
is documented. A copy will be fo ]

to revise to the ‘as built’ status.
.3 The Contractor will be available onsite to rumentation signals are verified
from sensor to the OI, and that all devices operft

END OF SECTION

Liwork\750000 75360006 g-Cdocs|Division 17117500.doc

BS-Elec Masterspec\160 10[Rev.01/99]
181004 924 AM



City of Iqaluit Section 17500
Iqaluit WWTP Plant Conversion & Expansion Page 4 of 5
Project No. 75360 October 2004

PLC EQUIPMENT

Control Room - Administration Building *

LASER

STATION ADMIN STN

CDACS (Plant Control Environment)

|
5
|

0 [
CDACS PANEL 1: (main electrical room) CDACS PANEL 2: (UV/filter bldg electrical rm)
EQUIPMENT - Control equipment, I/O terminal strips, EQUIPMENT - remote I/O & I/O terminal strips,
power supplies, UPS power supplies, UPS
I/O requirement - 160 DI, 48 DO, 48 Al, 16 AO I/O requirement - 64 DI, 16 DO, 16 Al, 16 AO

Field Instrumentation

-See location drawing(s) for approximate instrument locations.
Under this option, 'traditional’ I/O wiring is used.

* Computer equipment is described in Section 17500 of the spec.

BS-Elec Masterspec' 16010[Rev.01/99] Liwork\75000,75360406 g-Cdocs'\Division 17417500 doc

18/10/04 9:24 AM
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Control Room - Administration Building *

LASER
PRINTER

=

<

HART

CDACS PANEL 1: (main electrical room)

EQUIPMENT - Control equipment, I/O terminal strips,

power supplies

/O requirement - 160 DI, 48 DO, HART, 16 Al, 16 AO

CDACS PANEL 2: (UVffilter bidg electrical rm)
EQUIPMENT - remote I/O & I/O terminal strips,
power supplies, UPS
IfO requirement - 64 DI, 16 DO, 16 Al, 16 AO

Field Instrumentation

-See location drawing(s) for approximate instrument locations.
HART devices shown - remainder of analog I/O to be 'trad

tionally’ connected

—ll LDiC-1020A
—ll FIT-1016A
il FIT-1005A

AREA 1

. ziT-2007A

(if possible)

Ll LiT-2005A

AREA 2

—l FiT-32204

—ll FIT-3210A

—ll PIT-3153A

-l FiT-3000A

AREA 3

— LIT-4345A

|l UIT-a245A

AREA 4

—l FiT-5220A
—ll FiT-5220A

il LiT-5050A

AREA 5

Il LIT-6060A
il FI7-8060A

Ll FiT-6015A

AREA 6

— PIT-7100A

—Jll PIT-7200A

AREA7

BS-Elec Masterspec|16010[Rev.01/99]

* Computer equipment is described in Section 17500 of the spec.

Liwork\ 75000, 75360\06 g-Cdocs\Division 1717500 doc

18/10/04 9:24 AM
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PLC I/O INDEX

1. GENERAL
1.1 References - General
.1 Refer To Section 17010.
1.2 PLC I/O Index
.1 The following spreadsheet gives an itemized list of the input and output between the PLC
and the field devices. It 1s intended to serve as an aid for determining the cabling
requirements for the work specified in this Division.
2. PRODUCTS (NOT USED)
3. EXECUTION (NOT USED)
END OF SECTION
BS-Elec Masterspec! 160 0[Rev 01/59) L work T 500007 5360'6g-Cdocs\ Division 1707600 doc

14/10/04 4-29 PM



