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1.

MAKE-UP WATER SYSTEM AND EXPANSION AND BLOWDOWN TANKS

Associated P&ID: 1-0101B-A0001, 1-0101B-A0002

Associated NEWPCC
Manuals:
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Associated DCS HMI
Screens:

1.1 Process Desc

A

nearea10.G

ription

Potable water (PW) from potable water piping is treated with water softener
as it flows into the make-up water tank (B903-MAKU). Two pumps in
parallel (B904/905-BP-28/29) draw the PW from the tank and discharge it
to the expansion tank to replace lost water.

1.2 Control Description

A

A

Local Manual Control Mode:

The Make-up pumps (B904/905-BP-28/29) can be started and stopped
by the hand switches B904/905-HS-A.

.2 An alarm will be raised if the Make-up pumps run for longer than 900

.2 Remote M

A

seconds.
anual Control Mode

In REMOTE MANUAL mode the pumps can be started and stopped by
the operator by the pop-up faceplate.

.2 An alarm will be raised if the Make-up pumps run for longer than 900

seconds.

.3 Remote Automatic Control Mode

A

In REMOTE AUTOMATIC mode the pumps are run on a duty cycle, the
duty assignment is rotated after the expansion tank level rises above
50%. The duty assignment rotation can be manually overridden by an
operator by manually selecting the duty pump through a pop-up
faceplate.

In REMOTE AUTOMATIC mode the make-up pumps will only run while
the high pressure signal PSH-B908 is normal.

.2 The assigned duty Make-up pump will start when the expansion tank

level drops below 45%, the pump will run until the expansion tank level
reaches 50%.

.3 If the duty Make-up pump fails while running in REMOTE AUTOMATIC

mode, the standby pump will be assigned as duty, start and continue
running until 50% level is achieved
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4 An alarm will be raised if the Make-up pump continuous runtime elapses
longer than 900 seconds.

4 Interlocks, Permissives and Control Signals

.1 For to operate in LOCAL (MANUAL) mode:

Equipment Device Description Device Tag State
Control Room Panel Computer/off/hand hand switch B904/905-HS-A Hand
(COH)
Make-Up Pump Lock off stop hand switch B904/905-HS-B Normal
(B904/905-BP-28/29) (LOS)
2 For to operate in COMPUTER (REMOTE) mode:
Equipment Device Description Device Tag State
PCS DA-904/905-MN Start
command
Control Room Panel | Computer/off/hand hand B904/905-HS-A Computer
switch (COH)
Make-Up Pump Lock off stop hand switch B904/905-HS-B Normal
(B904/905-BP- (LOS)
28/29)
.3 Inputs and Outputs
Equipment Signal Description | Signal Tag Signal Type

Make-Up Pump (B904/905-BP-
28/29)

Start command

DA-904/905-MN

Digital Output

Make-Up Pump (B904/905-BP-
28/29)

Stop command

DA-904/905-MO

Digital Output

Make-Up Pump (B904/905-BP- Run status DA-904/905-MM | Digital Input
28/29)

Make-Up Pump (B904/905-BP- Computer/hand DA-904/905-YS | Digital Input
28/29) status




City of Winnipeg

NEWPCC DCS Migration - DRAFT Page 6 of 29
60643525 December 2023
PROCESS CONTROL NARRATIVE - BOILERS
Equipment Signal Description | Signal Tag Signal Type

Expansion Tank (B907-EXTK)

High tank pressure DA-B908-PH Digital Input

Expansion Tank (B907-EXTK)

Low tank pressure DA-B908-PL Digital Input

Expansion Tank (B907-EXTK) Low tank level DA-B907-LT Analog Input
.4 HMI Display
Device Description Status

Make-Up Pump (B904/905-BP-28/29)

(Normal/Sysmal)

Boiler water system malfunction

Make-Up Pump (B904/905-BP-28/29)

Duty select (0=Auto/1=BP28/2=BP29)

Make-Up Pump (B904/905-BP-28/29)

Run status

Expansion Tank (B907-EXTK)

Tank level (%)

Expansion Tank (B907-EXTK)

High tank level (Normal/High)

Expansion Tank (B907-EXTK)

Low tank level (Normal/Low)

(B904/905-BP-
28/29)

for 900 seconds or more

.5 PCS Alarms
Equipment Alarm Description | Alarm Condition Alarm Response
Make-Up Boiler water Either make-up pump is Alarm notification
Pump system malfunction | running (DA-904/905-MM)

Make-Up
Pump
(B904/905-BP-
28/29)

Make-up pump
fault

The make-up pump
(B904/905-BP-28/29) is
called to start but is not
running within 2 seconds of
the start command

The other make-up
pump Make-Up Pump
(B905/904-BP-29/28)
is called to start

2. BOILER CIRCULATION PUMPS

Associated P&ID:

1-0101B-A0003, 1-0101B-A0004

Associated NEWPCC

Manuals:




City of Winnipeg

NEWPCC DCS Migration - DRAFT Page 7 of 29

60643525 December 2023
PROCESS CONTROL NARRATIVE - BOILERS

Associated DCS HMI neareal10.G, nbpp1.G, nboil5.G
Screens:

2.1 Process Description
.1 Boiler Circulation Pumps

A The  boiler circulation  pumps  (B200/100/900/300/400/551/552-BP-
30/31/32/33/34/35/36) circulate the hot water from the mixing and expansion
tank through the boilers for heating. Manual isolation valves are used to allow for
redundant configuration of the circulation pumps as follows:

.1 Boiler 1 can be fed by BP-31 or BP-32
.2 Boiler 2 can be fed by BP-30 or BP-32
.3 Boiler 3 can be fed by BP-33 or BP-32
.4 Boiler 4 can be fed by BP-34 or BP-32
.5 Boiler 5 can be fed by BP-35 or BP-36

The boiler circulation pumps are generally controlled in LOCAL MANAUAL mode to allow to
operator to visually confirm the manual valve configuration to prevent short circuiting.

2.2 Control Description
A Local Manual Control Mode

.1 The boiler circulation pumps (B200/100/900/300/400/551/552-BP-
30/31/32/33/34/35/36) can be started and stopped by the hand switches
B200/100/900/300/400/551/552-HS-A-1/2.

Boiler circulation pumps BP-30/31/32/33/34/35/36 have no REMOTE control. The run status is
monitored by the PCS.

.2 Interlocks, Permissives and Control Signals

For boiler circulation pumps (B200/100/900/300/400-BP-30/31/32/33/34) to operate in LOCAL
(MANUAL) mode:
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Equipment Device Device Tag State
Description
Control Room Panel Computer/offfhand | B200/100/900/30 | Hand
hand switch 0/400-HS-A
(COH)
Boiler Circulation Pump Lock off stop hand | B200/100/900/30 | Normal
(B200/100/900/300/400-BP- switch 0/400-HS-B
30/31/32/33/34) (LOS)

.3 Inputs and Outputs

Equipment Signal Signal Tag Signal Type
Description

Boiler Circulation Pump Run status DA- Digital Input
(B200/100/900/300/400-BP- B200/100/900/300/400-
30/31/32/33/34) MM
Boiler 5 Circulation Pump Run status DA-551/552-MM Digital Input
(B551/552-BP-35/36)

4 HMI Display
Device Description Status
Boiler Circulation Pump (B200/100/900/300/400-BP- Run status
30/31/32/33/34)
Boiler 5 Circulation Pump (B551/552-BP-35/36) Run status

3. BOILERS 1 AND 2

Associated P&ID: 1-0101B-A0005, 1-0101B-A0006
Associated NEWPCC

Manuals:

Associated DCS HMI nearea10.G, nboil1.G, nboil2.G

Screens:
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31 Process Description

Boilers 1 and 2 (B101/201) maintain the hot water supply temperature for sludge and plant
heating. Boilers 1 and 2 can be valved and controlled to burn biogas or natural gas; a local
switch needs to be operated when alternating between biogas and natural gas. The boilers
control the gas supply though the jackshaft (B101/201-JS). The boilers also have a solenoid
pilot starter valve (B101/201-SV) and blower (B101/201-FD).

3.2 Control Description
.1 Local Automatic Control Mode

Boilers 1 and 2 each have a local Provox controller which sequence the boiler equipment. In
Hand mode the PCS can be bypassed and control the Hot Water temperature to a local
jackshaft output .

.2 Remote Control Mode — General

In REMOTE mode, if the Hot Water Supply (HWS) temperature rises above 121°C the
jackshaft position control set point will be overridden and set to 0%.

.3 Remote Manual Control Mode

In REMOTE mode the Provox controller receives the jackshaft position control set point from the
PCS and a shutdown signal.

In REMOTE MANUAL mode the jackshaft position control set point percentage (Minimum: 15%
%, Maximum: 90% ) can be manually set by the operator.

The boiler Shutdown signal is generated by the PCS and will be activated if any of the following
conditions occur for longer than 2 seconds:

The boiler’s Hot Water temperature signal has bad quality.
The boiler’s Hot Water flow is less than 25 L/s.
The boiler control panel’s signal Fire Enable is not active.

The Shutdown signal is a latched alarm. The latch is reset when the alarm condition has
cleared, and the boiler control panel’s signal Fire Enable is active. The Shutdown signal cannot
be manually activated/reset by the operators.

4 Remote Automatic Control Mode — Single Boiler Temperature Control

In REMOTE AUTOMATIC mode for a single boiler, the jackshaft position control set point will be
modulated to maintain the boiler Hot Water to an operator temperature set point (Minimum:
75°C; Maximum: 121°C; ).
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The boiler Shutdown signal will be activated if any of the following conditions occur for longer
than 2 seconds:

The boiler's Hot Water temperature signal has bad quality.
The boiler's How Water flow is less than 25 L/s.
The boiler control panel’s signal Fire Enable is not active.

The Shutdown signal is a latched alarm. The latch is reset when the alarm condition has cleared
and the boiler control panel’s signal Fire Enable is active.

.5 Remote Automatic Cascade Control Mode — Master Temperature Control

In Master Temperature Control mode, the operator can enter in a Plant Master temperature set
point (104°C). A PID loop will modulate the plant master demand output percentage to maintain
the Hot Water Supply temperature. This output is then scaled linearly between 80 and 160°C
and cascades down as the temperature set point for each individual boiler’s PID loop.

The Master Temperature control requires at least 1 or more boiler to be in REMOTE
AUTOMATIC CASCADE mode, if no boilers are available in cascade mode the Master
Temperature Feedback loop will be set to manual and each boiler will be controlled by its
respective set control mode (LOCAL MANUAL, REMOTE MANUAL, or REMOTE AUTOMATIC).

A low temperature alarm is raised if the Hot Water Supply (DA-B500-TT) temperature is 99°C or
cooler.

A high temperature alarm is raised if the Hot Water Supply (DA-B500-TT) is 106°C or hotter.

A low temperature alarm is raised if the Hot Water Return (DA-B501-TT) temperature is below
89.5°C

.6 Interlocks, Permissives and Control Signals

For Boiler 1/2 to operate in LOCAL mode:

Equipment Device Description | Device Tag State

Local Control Panel Burner flame relay B101/201-BSY Open main gas
valve

Local Control Panel Burner flame relay B101/201-BSY Modulate Jackshaft

Local Control Panel Burner flame relay B101/201-BSY Start
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For Boiler 1/2 to operate in COMPUTER (REMOTE) mode:
Equipment Device Description Device Tag State
PCS DA-B101/201-TC Temperature
control
.7 Inputs and Outputs
Equipme | Signal Description Signal Tag Signal Type
nt
Boiler 1/2 | Boiler shutdown DA-B101/201-BO Digital Output
Boiler 1/2 | Temperature control DA-B101/201-TC g:fﬁ’
Boiler 1/2 | High fire status DA-B101/201-BH Digital Input
Boiler 1/2 | Fire enable DA-B101/201-BS Digital Input
Boiler 1/2 | Computer/hand status DA-B101/201-HM Digital Input
Boiler 1/2 | Flame failure DA-B101/201-QA Digital Input
Boiler 1/2 | Fan run status DA-B120/220-MM Digital Input
Boiler 1/2 | Hot water supply temperature | DA-B101/201-TT Analog Input
Boiler 1/2 | Jackshaft position DA-B101/201-ZT Analog Input
Boiler 1/2 | Natural gas flow DA-B104/204-FT Analog Input
Boiler 1/2 | Digester gas flow DA-B105/205-FT Analog Input
Boiler 1/2 | Hot water return flow DA-B121/221-FT Analog Input
.8 HMI Display

Device Description

Status

Boiler 1/2 Boiler control (Provox/Bailey)
Boiler 1/2 Digester gas flow (m%h)
Boiler 1/2 Fire enable status (On/Off)
Boiler 1/2 General alarm (Normal/Fail)
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Device Description

Status

Boiler 1/2 High fire (No/Yes)

Boiler 1/2 Hot water return flow (L/s)

Boiler 1/2 Hot water supply temperature (°C)
Boiler 1/2 Jackshaft position (%)

Boiler 1/2 Master control mode (Cascade/Manual)
Boiler 1/2 Master temperature control (°C)

Boiler 1/2 Natural gas flow (m%h)

Boiler 1/2 Stack temperature (°C)

Boiler System

Plant master control mode (Automatic/?)

Boiler System

Plant master temperature control (°C)

.9 PCS Alarms
Equipment Alarm Alarm Condition Alarm Response
Description
Boiler 1/2 General Alarm DA-B101/201-QAin alarm Alarm notification

4. BOILERS 3 AND 4

Associated P&ID:

Associated NEWPCC
Manuals:

Associated DCS HMI
Screens:

4.1 Process Description

1-0101B-A0007, 1-0101B-A0008

nearea10.G, nboil3.G, nboil4.G

Boilers 3 and 4 (B301/401) maintain the hot water supply temperature for sludge and plant
heating. Boiler 3 can be valved and controlled to burn biogas or natural gas, Boiler 4 is only run
on natural gas; a local switch needs to be operated when alternating between biogas and
natural gas. The boilers control the gas supply though the servo modulated valves (B301/401).
The boilers also have a solenoid pilot starter valve (B301/401-SV), a blower damper
(B301/401), and blower (B320/420-FD).
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4.2 Control Description
.1 Local Automatic Control Mode

Boilers 3 and 4 each have a local Fireye controller which sequence the boiler equipment. In
Hand mode the PCS can be bypassed and control the Hot Water temperature to a local set
point.

.2 Remote Control Mode — General

.3 Remote Manual Control Mode

In REMOTE mode the Fireye controller receives the firing rate control set point from the PCS
and a shutdown signal.

In REMOTE MANUAL mode the servo position control set point percentage can be manually set
by the operator.

The Shutdown signal can be manually sent to the boiler local controller through the Remote E-
Stop button on the HMI. The boiler Shutdown signal will also be activated if any of the following
conditions occur for longer than 2 seconds:

The boiler’s Hot Water temperature signal has bad quality.
The boiler’s Hot Water flow is less than 25 L/s.
The boiler control panel’s signal Fire Enable is not active.

The Shutdown signal is a latched alarm. The latch is reset when the alarm condition has cleared
and the boiler control panel’s signal Fire Enable is active.

If the HWS temperature rises above 121°C the servo position control set point will be
overridden and set to 0%.

4 Remote Automatic Control Mode — Single Boiler Temperature Control

In REMOTE AUTOMATIC mode for a single boiler, the servo position control set point will be
modulated to maintain the boiler Hot Water to an operator temperature set point (Minimum:
100°C °C; Maximum: 121°C).

If the HWS temperature rises above 121°C the servo position control set point will be overridden
and set to 0%.

The boiler Shutdown signal will be activated if any of the following conditions occur for longer
than 2 seconds:

The boiler’s Hot Water temperature signal has bad quality.
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The boiler's How Water flow is less than 25 L/s.
The boiler control panel’s signal Fire Enable is not active.

The Shutdown signal is a latched alarm. The latch is reset when the alarm condition has
cleared, and the boiler control panel’s signal Fire Enable is active.

.5 Remote Automatic Cascade Control Mode — Master Temperature Control

In Master Temperature Control mode, the operator can enter in a Plant Master temperature set
point. A PID loop will modulate the plant master demand output percentage to maintain the Hot
Water Supply temperature. This output is then scaled linearly between 80 and 160°C and
cascades down as the temperature set point for each individual boiler’s PID loop.

The Master Temperature control requires at least 1 or more boiler to be in REMOTE
AUTOMATIC CASCADE mode, if no boilers are available in cascade mode the Master
Temperature Feedback loop will be set to manual.

A low temperature alarm is raised if the Hot Water Supply (DA-B500-TT) temperature is 99°C or
cooler.

A high temperature alarm is raised if the Hot Water Supply (DA-B500-TT) is 106°C or hotter.

A low temperature alarm is raised if the Hot Water Return (B501-TT) temperature is below 89.5
C

.6 Interlocks, Permissives and Control Signals

A For Boiler 3/4 to operate in LOCAL (MANUAL) mode:

Equipment Device Description | Device Tag State

Local Control Panel Burner flame relay B301/401-BSY Open main gas
valve

Local Control Panel Burner flame relay B301/401-BSY Modulate Servo

Local Control Panel Burner flame relay B301/401-BSY Start

2 For Boiler 3/4 to operate in COMPUTER (REMOTE) mode:

Equipment Device Description Device Tag State

PCS DA-B301/401-TC Temperature
control
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3 Inputs and Outputs
Equipment Signal Description Signal Tag Signal Type
Boiler 3/4 Boiler shutdown DA-B301/401-BO Digital Output
Boiler 3/4 Temperature control DA-B301/401-TC Analog
Output
Boiler 3/4 High fire status DA-B301/401-BH Digital Input
Boiler 3/4 Fire enable DA-B301/401-BS Digital Input
Boiler 3/4 Computer/hand status DA-B301/401-HM Digital Input
Boiler 3/4 Flame failure DA-B301/401-QA Digital Input
Boiler 3/4 Fan run status DA-B320/420-MM Networked
Digital Input
Boiler 3/4 Natural gas valve position 301/401-BMSSTA-06 Networked
Analog Input
Boiler 3/4 Digester gas valve position 301/401-BMSSTA-07 Networked
Analog Input
Boiler 3/4 Hot water supply temperature | DA-B301/401-TT Analog Input
Boiler 3/4 Natural gas flow DA-B304/404/554-FT Networked
Analog Input
Boiler 3/4 Digester gas flow DA-B305/405-FT Networked
Analog Input
Boiler 3/4 Hot water return flow DA-B321/421-FT Analog Input

4

HMI Display

Device Description

Status

Boiler 3/4 Boiler control (Fireye/Bailey)
Boiler 3/4 Digester gas flow (m3/h)

Boiler 3/4 Digester gas valve position (%)
Boiler 3/4 Fire enable status (On/Off)
Boiler 3/4 Fuel (Sludge/Natural)

Boiler 3/4 General alarm (Normal/Fail)
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Device Description

Status

Boiler 3/4 High fire (No/Yes)

Boiler 3/4 Hot water return flow (L/s)

Boiler 3/4 Hot water supply temperature (°C)
Boiler 3/4 Master control mode (Cascade/Manual)
Boiler 3/4 Master temperature control (°C)

Boiler 3/4 Natural gas flow (m%h)

Boiler 3/4 Natural gas valve position (%)

Boiler 3/4 Remote E-Stop

Boiler 3/4 Stack temperature (°C)

Boiler 3/4 Boiler System (BMS)

Blower run status (Off/On)

Boiler 3/4 Boiler System (BMS)

BMS Lockout History (last 10 lockout conditions)

Boiler 3/4 Boiler System (BMS)

Control (On/Off)

Boiler 3/4 Boiler System (BMS)

Digester gas valve (Off/On)

Boiler 3/4 Boiler System (BMS)

Fire enable (Off/On)

Boiler 3/4 Boiler System (BMS)

Firing mode (Local/Remote)

Boiler 3/4 Boiler System (BMS)

General alarm (Alarm/Fail)

Boiler 3/4 Boiler System (BMS)

Limits (Yes/No)

Boiler 3/4 Boiler System (BMS)

Log status (Standby/?)

Boiler 3/4 Boiler System (BMS)

Message (Boiler OFF/?)

Boiler 3/4 Boiler System (BMS)

Mode (Enabled/Disabled)

Boiler 3/4 Boiler System (BMS)

Natural gas valve (Off/On)

Boiler 3/4 Boiler System (BMS)

Timer

Boiler 3/4 Fireye (HW

Out (%)

Boiler 3/4 Fireye (HW

Process value (%)

Boiler 3/4 Fireye (HW

Setpoint (%)

)
)
)
)

Boiler 3/4 Fireye (HW

Status (Automatic/Manual)




City of Winnipeg

NEWPCC DCS Migration - DRAFT Page 17 of 29

60643525 December 2023
PROCESS CONTROL NARRATIVE - BOILERS

Device Description Status
Boiler 3/4 PPC Air damper position
Boiler 3/4 PPC Digester gas position (%)
Boiler 3/4 PPC High fire (No/Yes)
Boiler 3/4 PPC Manual modulation rate
Boiler 3/4 PPC Module rate
Boiler 3/4 PPC Natural gas position (%)
Boiler 3/4 PPC PPC4000 status (Remote/Local)
Boiler System Plant master control mode (Automatic/?)
Boiler System Plant master temperature control (°C)
5 PCS Alarms
Equipment Alarm Description | Alarm Condition Alarm Response
Boiler 3/4 General Alarm DA-B301/401-QA in alarm Alarm notification

5. BOILER 5

Associated P&ID: 1-0101B-A0009
Associated NEWPCC

Manuals:

Associated DCS HMI nearea10.G, nboil5.G
Screens:

5.1 Process Description

Boiler 5 is Out of Service and being replaced with different smaller boilers

Boilers 5 (B501) maintains the hot water supply temperature for sludge and plant heating. Boiler
5 burns natural gas. The boilers control the gas burned by modulating the firing rate. The boiler
runs blower (B501-FD).

5.2 Control Description

.1 Local Automatic Control Mode
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Boiler 5 has a local Autoflame controller which sequence the boiler equipment. In Hand mode
the PCS can be bypassed and control the Hot Water temperature to a local set point.

.2 Remote Control Mode — General

In REMOTE mode, if the HWS temperature rises above 125°C the jackshaft position control set
point will be overridden and set to 0%.

If the any of the following conditions occur the jackshaft position control set point will maintain
it's current value:

Boiler failed signal is active.
Fire Enable signal from boiler is not active.
The boiler Shutdown signal is active.

.3 Remote Manual Control Mode

In REMOTE mode the Autoflame controller receives the firing rate control set point from the
PCS and a shutdown signal.

In REMOTE MANUAL mode the firing rate control set point percentage (Minimum: 0%;
Maximum: 100%) can be manually set by the operator.

The Shutdown signal cannot be manually sent to the boiler local controller. The boiler Shutdown
signal will be activated if any of the following conditions occur for longer than 2 seconds:

The boiler’s Hot Water temperature signal has bad quality.
The boiler’s Hot Water flow is less than 25 L/s.
The boiler control panel’s signal Fire Enable is not active.

The Shutdown signal is a latched alarm. The latch is reset when the alarm condition has cleared
and the boiler control panel’s signal Fire Enable is active.

4 Remote Automatic Control Mode — Single Boiler Temperature Control

In REMOTE AUTOMATIC mode, the firing rate control set point will be modulated to maintain
the boiler Hot Water to an operator temperature set point (Minimum: 75°C; Maximum: 150°C;
Initial: 104°C).

The boiler Shutdown signal will be activated if any of the following conditions occur for longer
than 2 seconds:



City of Winnipeg

NEWPCC DCS Migration - DRAFT Page 19 of 29

60643525 December 2023
PROCESS CONTROL NARRATIVE - BOILERS

The boiler's Hot Water temperature signal has bad quality.

The boiler's How Water flow is less than 25 L/s.
The boiler control panel’s signal Fire Enable is not active.

The Shutdown signal is a latched alarm. The latch is reset when the alarm condition has
cleared, and the boiler control panel’s signal Fire Enable is active.

.5 Remote Automatic Control Mode — Master Temperature Control

In Master Temperature Control mode, the operator can enter in a Plant Master temperature set
point. A PID loop will modulate the plant master demand output percentage to maintain the Hot
Water Supply temperature. This output is then scaled linearly between 80 and 160°C and
cascades down as the temperature set point for each individual boiler’s PID loop.

The Master Temperature control requires at least 1 or more boiler to be in REMOTE
AUTOMATIC CASCADE mode, if no boilers are available in cascade mode the Master
Temperature Feedback loop will be set to manual.

A low temperature alarm is raised if the Hot Water Return temperature is below 100 °C, a low-
low alarm is raised it the temperature drops below 89.5°C.

A Hydrocarbon analyzer will alarm at 20% LEL. A fault status is monitored for the Hydrocarbon
analyzer.

.6 Interlocks, Permissives and Control Signals

For to operate in LOCAL (MANUAL) mode:

Equipment Device Description Device Tag State
Local Control Panel Local/remote hand switch HS-4 (L/R) Local
Local Control Panel Start hand switch HS-1 (Start) Start
Local Control Panel On/off hand switch HS-2 (O/0) On

For to operate in COMPUTER (REMOTE) mode:
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Equipment Device Description Device Tag

Local Control Panel | Local/remote hand switch HS-4 (L/R) Remote

PCS DA-B551-TC Temperature
Control

.7 Inputs and Outputs

Equipment | Signal Description Signal Tag Signal Type

Boiler 5 Boiler shutdown DA-B551-BO Digital Output

Boiler 5 Temperature control DA-B551-TC g:?;l)%%

Boiler 5 Computer/hand status DA-B550-HM Digital Input

Boiler 5 Fan run status DA-B550-MM Digital Input

Boiler 5 Fire enable DA-B551-BS Digital Input

Boiler 5 Flame failure DA-B551-QA Digital Input

Boiler 5 ;‘:;F‘;‘;;etzrs;pp'y DA-B551-TT Analog Input

Boiler 5 Jackshaft position DA-B551-ZT Analog Input

Boiler 5 Chimney temperature DA-B552-TT Analog Input

Boiler 5 Natural gas flow DA-B554-FT Analog Input

Boiler 5 Digester gas flow DA-B555-FT Analog Input

Boiler 5 Hot water return flow DA-B571-FT Analog Input

Boiler 5 20% LEL DA-B551-LEL Digital Input

Boiler 5 Gas Detector Fault DA-B552-QF Digital Input

.8 HMI Display

Device Description Status

Boiler 5 Analyzer status (Normal/Fail)

Boiler 5 Boiler control (Autoflame/Baily)

Boiler 5 Boiler master temperature (°C)

Boiler 5 Boiler master temperature control (Automatic/Manual)
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Device Description Status

Boiler 5 Fire enable (On/Off)

Boiler 5 Firing rate (%)

Boiler 5 General alarm (Normal/Fail)

Boiler 5 Hot water return temperature (°C)

Boiler 5 Hot water supply temperature (°C)

Boiler 5 Hydrocarbon 20% LEL alarm (Normal/Alarm)

Boiler 5 Plant master temperature (°C)

Boiler 5 Plant master temperature control (Automatic/Manual)

Boiler 5 Shutdown (Normal/Alarm)

Boiler 5 Stack temperature (°C)

.9 PCS Alarms

Equipment Alarm Description Alarm Condition Alarm
Response

Boiler 5 General alarm DA-B551-QAin alarm Alarm
notification

Boiler 5 Hydrocarbon 20% LEL DA-B551-LEL in alarm Alarm

alarm notification

Boiler 5 HC Analyzer fault DA-B552-QF in alarm Alarm

notification

6. HOT WATER

Associated P&ID:

MIXING TANK

1-0101B-A0010

Associated NEWPCC

Manuals:

Associated DCS HM
Screens:

I neareal10.G

6.1 Process Description

HWS from the boilers flow into the hot water mixing tank. Hot Water Return (HWR) from the
following sources flow into the mixing tank:
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Dewatering heat and ventilation

Boiler house heat and ventilation

Main building heat and ventilation
Digester heat and ventilation

Digester sludge heat exchangers
Secondary clarifier heat and ventilation.

The hot water mixing tank supplies the hot water distribution pumps with HWS. Excess hot
water from the mixing tank is drained to the blowdown tank.

6.2 Control Description

The PCS monitors the main boiler hot water return (DA-B501-TT) and supply (DA-B500-TT)

temperatures.

.1 Inputs and Outputs

Equipment Signal Description Signal Tag Signal Type

Hot water mixing tank Main boiler loop return temperature | DA-B501-TT | Analog Input

Hot water mixing tank ,?g?;g;;itljrr;ow supply DA-B500-TT | Analog Input
.2 HMI Display

Device Description Status

Hot water mixing tank

Main boiler loop return temperature (°C)

Hot water mixing tank

Main boiler loop supply tempera

ture (°C)

Hot water mixing tank

(Normal/Alarm)

Main boiler loop high supply temperature alarm

Hot water mixing tank

Main boiler loop low return temperature alarm (Normal/Alarm)

.3 PCS Alarms

Equipment Alarm Description Alarm Condition

Alarm Response

Hot water Main boiler loop high supply
mixing tank temperature higher

DA-B500-TT is 108°C or

Alarm notification

Hot water Main boiler loop low return
mixing tank temperature lower

DA-B500-TT is 89.5°C or

Alarm notification
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7. HOT WATER DISTRIBUTION PUMPS

Associated P&ID: 1-0101B-A0011, 1-0101B-A0012, 1-0101B-A0013, 1-0101B-
A0014

Associated NEWPCC

Manuals:

Associated DCS HMI ndgabrn.G, nbpp1.G

Screens:

71 Process Description

The hot water distribution pumps draw HWS from the hot water mixing tank.

Boiler HYAC Pumps (B704/705-BP-38/39) discharge the HWS to the boiler house heating and
ventilation system.

Digester Sludge Heating Pumps (B706/707-BP-20/21) discharge the HWS to the digester
sludge heat exchangers.

Digester HVYAC Pumps (B701/702/703-BP-35/36/37) discharge the HWS to the BF20 heat
exchanger and the Digesters heating and ventilation system.

Gas Sphere and Waste Gas Burner HVAC Pumps (B708/709-DP-22/23) discharge the HWS to
Gas Sphere and Waste Gas Burner heating and ventilation system.

Main Building Distribution Pumps (B712/713-BP-43/44) discharge the HWS to the Main Building
heating and ventilation system.

Secondary Distribution Pumps (B710/711-BP-41/42) discharge the HWS to the Secondary
Clarifiers and Dewatering Building.

7.2 Control Description

The hot water distribution pumps can be operated in LOCAL (MANUAL) and REMOTE
(COMPUTER) modes.

.1 Local Manual Control Mode — Hot Water Distribution Pumps

In LOCAL mode, the hot water distribution pumps are operated using the
COMPUTER/OFF/HAND hand switch in the Boiler Control Room Panel
(B701/702/703/704/705/706/707/708/709/712/713/710/711-HS-A).

.2 Remote Manual Control Mode — Hot Water Distribution Pumps

The hot water distribution pumps can be started and stopped in REMOTE MANUAL mode from
the pop-up faceplate.
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To start the hot water distribution pump, a 1 second start pulse is sent to the pump. To stop the
hot water distribution pump, a 1 second stop pulse is sent to the pump.

.3 Remote Automatic Control Mode — Hot Water Distribution Pumps

The hot water distribution pumps must be started in MANUAL mode before switching to

REMOTE AUTOMATIC.

In REMOTE AUTOMATIC mode, the hot water distribution pumps run continuously once they

are manually started.

If the hot water distribution pumps is not running within 2 seconds of receiving a start command

from the PCS, the hot water distribution pumps will go into alarm.

4 Interlocks,

A

For Boiler HYAC Pumps (B704/705-BP-38/39), Digester Sludge Heating Pumps (B706/707-BP-

Permissives and Control Signals

Boiler HVAC Pumps (B704/705-BP-38/39), Digester Sludge Heating
Pumps (B706/707-BP-20/21), Gas Sphere and Waste Gas Burner HVAC
Pumps (B708/709-DP-22/23), Main Building Distribution
(B712/713-BP-43/44), Secondary Distribution Pumps (B710/711-BP-

41/42) Digester HVAC Pumps (B701/702/703-BP-35/36/37)

Pumps

20/21), Gas Sphere and Waste Gas Burner HVAC Pumps (B708/709-DP-22/23), Main Building
Distribution Pumps (B712/713-BP-43/44), Digester HVAC Pumps (B701/702/703-BP-35/36/37)
and Secondary Distribution Pumps (B710/711-BP-41/42) to operate in LOCAL (MANUAL)

mode:
Equipment Device Description | Device Tag State
Control Room Panel Computer/off/hand B704/705-HS- | Hand
hand switch A

B701/702/703-
HS-A

B706/707-HS-
A

B708/709-HS-
A
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Equipment Device Description | Device Tag State
B712/713-HS-
A
B710/711-HS-
A
Boiler HVAC Pump (B704/705-8P-38/39) | -0ck off stophand | B704/705-HS- | Normal
switch B
Digester HYAC Pumps (B701/702/703-BP- B701/702/703-
35/36/37) HS-B
Digester Sludge Heating Pump (B706/707- B706/707-HS-
BP-20/21) B

Gas Sphere and Waste Gas Burner HVAC
Pump (B708/709-DP-22/23)

Main Building Distribution Pump
(B712/713-BP-43/44)

Secondary Distribution Pump (B710/711-
BP-41/42)

B708/709-HS-
B

B712/713-HS-
B

B710/711-HS-
B

For Boiler HYAC Pumps (B704/705-BP-38/39), Digester Sludge Heating Pumps (B706/707-BP-
20/21), Gas Sphere and Waste Gas Burner HVAC Pumps (B708/709-DP-22/23), Main Building
Distribution Pumps (B712/713-BP-43/44), Digester HVAC Pumps (B701/702/703-BP-35/36/37)
and Secondary Distribution Pumps (B710/711-BP-41/42) to operate in COMPUTER (REMOTE)

mode:
Equipment Device Description | Device Tag State
PCS DA-B704/705-MN Start
comman
DA-B701/702/703 d

DA-B706/707-MN

DA-B708/709-MN

DA-B712/713-MN

DA-B710/711-MN

Control Room Panel

B704/705-HS-A
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Equipment Device Description | Device Tag State

Computer/off/hand B701/702/703-HS-A Compute
hand switch r

B706/707-HS-A
B708/709-HS-A
B712/713-HS-A
B710/711-HS-A

Boiler HYAC Pump (B704/705- Lock off stop hand B704/705-HS-B Normal

BP-38/39) switch

Digester HVYAC Pumps B701/702/703-HS-B

(B701/702/703-BP-35/36/37)

Digester Sludge Heating Pump B706/707-HS-B

(B706/707-BP-20/21)

Gas Sphere and Waste Gas B708/709-HS-B

Burner HVAC Pump (B708/709-

DP-22/23)

Main Building Distribution Pump B712/713-HS-B

(B712/713-BP-43/44)

Secondary Distribution Pump B710/711-HS-B

(B710/711-BP-41/42)

.5 Inputs and Outputs
Equipment Signal Description | Signal Tag Signal Type

Boiler HVAC Pump (B704/705-
BP-38/39)

Start command

DA-B704/705-MN

Digital Output

Boiler HVAC Pump (B704/705-
BP-38/39)

Stop command

DA-B704/705-MO

Digital Output

Digester Sludge Heating Pump
(B706/707-BP-20/21)

Start command

DA-B706/707-MN

Digital Output

Digester Sludge Heating Pump
(B706/707-BP-20/21)

Stop command

DA-B706/707-MO

Digital Output
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Equipment Signal Description | Signal Tag Signal Type
Digester HVAC Pump Start command DA- Digital Output

(B701/702/703-BP-35/36/37) B701/702/703-

MN
Digester HVAC Pump Stop command DA- Digital Output
(B701/702/703-BP-35/36/37) B701/702/703-

MO

Gas Sphere and Waste Gas
Burner HVAC Pump (B708/709-
DP-22/23)

Start command

DA-B708/709-MN

Digital Output

Gas Sphere and Waste Gas
Burner HVAC Pump (B708/709-
DP-22/23)

Stop command

DA-B708/709-MO

Digital Output

Main Building Distribution Pump
(B712/713-BP-43/44)

Start command

DA-B712/713-MN

Digital Output

Main Building Distribution Pump
(B712/713-BP-43/44)

Stop command

DA-B712/713-MO

Digital Output

Secondary Distribution Pump
(B710/711-BP-41/42)

Start command

DA-B710/711-MN

Digital Output

Secondary Distribution Pump
(B710/711-BP-41/42)

Stop command

DA-B710/711-MO

Digital Output

Boiler HYAC Pump (B704/705- | Run status DA-B704/705-MM | Digital Input
BP-38/39)
Boiler HYAC Pump (B704/705- | Computer/hand DA-B704/705-YS | Digital Input
BP-38/39) status
Digester Sludge Heating Pump | Run status DA-B706/707-MM | Digital Input
(B706/707-BP-20/21)
Digester Sludge Heating Pump | Computer/hand DA-B706/707-YS | Digital Input
(B706/707-BP-20/21) status
Digester HVAC Pump Run status DA- Digital Input
(B701/702/703-BP-35/36/37) B701/702/703-

MM
Digester HVAC Pump Computer/hand DA- Digital Input
(B701/702/703-BP-35/36/37) status B701/702/703-YS
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Equipment Signal Description | Signal Tag Signal Type
Gas Sphere and Waste Gas Run status DA-B708/709-MM | Digital Input
Burner HVAC Pump (B708/709-
DP-22/23)
Gas Sphere and Waste Gas Computer/hand DA-B708/709-YS | Digital Input
Burner HVAC Pump (B708/709- | status
DP-22/23)
Main Building Distribution Pump | Run status DA-B712/713-MM | Digital Input
(B712/713-BP-43/44)
Main Building Distribution Pump | Computer/hand DA-B712/713-YS | Digital Input
(B712/713-BP-43/44) status
Secondary Distribution Pump Run status DA-B710/711-MM | Digital Input
(B710/711-BP-41/42)
Secondary Distribution Pump Computer/hand DA-B710/711-YS | Digital Input
(B710/711-BP-41/42) status

.6 HMI Display
Device Description Status
Boiler HYAC Pump (B704/705-BP-38/39) Run status
Digester Sludge Heating Pump (B706/707-BP-20/21) Run status
Digester HVAC Pump (B701/702/703-BP-35/36/37) Run status

Gas Sphere and Waste Gas Burner HVAC Pump (B708/709-DP- | Run status
22/23)

Main Building Distribution Pump (B712/713-BP-43/44) Run status

Secondary Distribution Pump (B710/711-BP-41/42) Run status

8. SUMP PUMP

Associated P&ID: 1-0101B-A0019
Associated NEWPCC

Manuals:

Associated DCS HMI neareal10.G

Screens:
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8.1 Process Description

Sump pump B910-BP54 discharges the contents of the Boiler Building sump pit to a roof drain.

8.2 Control Description

The PCS monitors the sump level alarm status (DA-B910-LH). The PCS does not monitor or
control the sump pump itself.

.1 Interlocks, Permissives and Control Signals

For Sump Pump (B910-BP54) to operate in LOCAL (MANUAL) mode:

Equipment Device Description Device Tag State
Sump Pump (B910- Level control element B910-LCE Start
BP54)

.2 Inputs and Outputs
Equipment Signal Description | Signal Tag Signal Type
Sump Pump (B910- High sump level DA-B910-LH Digital Input
BP54)

.3 HMI Display
Device Description Status
Sump Pump (B910- .
BP54) High sump level alarm (Normal/Alarm)

4 PCS Alarms
Equipment Alarm Description | Alarm Condition Alarm

Response

Sump Pump (B910- General alarm DA-B910-LH in alarm Alarm
BP54) notification
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2. DIGESTER BATCH FEED SYSTEM

Associated P&ID: 1-0101D-A0022, 1-0101D-A0023, 1-0101D-A0024, 1-0101D-
A0025, 1-0101D-A0026, 1-0101D-A0027

Associated NEWPCC Manuals: D100 Revised, D300 Revised, D400 Revised, D600 Revised, D700
Revised

Associated DCS HMI Screens: ndslfd.G, ndd11rl.G, ndd13rl.G, ndd09rl.G, ndd14rl.G, ndd12rl.G,
ndd10rl.G, nddata.G, wgaspt3.G, ndgasw.G, digwls.G, ndsltr.G,
ndd15gr.G, ndd13gr.G

2.1 Process Description

The Digesters are fed from sludge and scum from the Primary Clarifiers measured through flowmeter
P700-FT. PS delivered by trucks from SEWPCC and WEWPCC are unloaded by pumps DP51/52 and
measured through flowmeter D700-FT. The sludge and scum flow to the Primary Feed Header.

The Primary Feed Header has actuated feed valves leading to the six digester tanks:

Digester 9 is fed through actuated valve D102-HV

Digester 10 is fed through actuated valve D104-HV
Digester 11 is fed through actuated valve D101-HV
Digester 12 is fed through actuated valve D103-HV
Digester 13 is fed through actuated valve D105-HV
Digester 14 is fed through actuated valve D106-HV

ogakhwbnE

2.2, Control Description

Each Digester feed valves can be controlled in LOCAL or REMOTE mode. In REMOTE mode each
Digester feed valve can be controlled in MANUAL or AUTOMATIC mode.

2.2.1. Local Manual Control Mode
In LOCAL mode each digester feed valve is operated through field device panel FDP-1. The feed valve

can be opened by the hand switch D102/104/101/103/105/106-HS-F and closed by hand switch
D102/104/101/103/105/106-HS-G.
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2.2.2. Remote Manual Control Mode

When a feed valve is in REMOTE MANUAL mode the valve position is set to open or closed by the
operator.

2.2.3. Remote Automatic Control Mode

When a feed valve is in REMOTE AUTOMATIC mode the valve position is controlled by the Digester
Batch Feed System (DBFS). To initiate the DBFS, at least two feed valves need meet the following
conditions:

e Bein REMOTE mode

e Bein the closed position

e Associated high level float indicates weir level is not high.

The DBFS can be set by the operator to on or off. When the DBFS is set to on, the digester feed valves in
AUTOMATIC mode are sequenced to fill each digester one at a time in rotating order. The digester that is
filled first in the rotating order is configurable through an adjustable operator set point.

The digesters are filled in the following order, skipping digesters with feed valves not in automatic:

Digester 9 (D102-HV)
Digester 10 (D104-HV)
Digester 11 (D101-HV)
Digester 12 (D103-HV)
Digester 13 (D105-HV)
Digester 14 (D106-HV)
Repeat cycle

Nogakrwhr

A digester will be fed until any of the following conditions are met, at which point the logic will trigger a
step to the next digester in the sequence:

e The batch volume operator adjustable set point for the digester is reached (Low limit: 3m?;
High limit: 300m?; Digesters 9 - 12 initially set to 3m?3, Digesters 13 and 14 initially set to
3.5mq) as measured by:

e For Digester 9 — 14: The sum of the total volumes measured through P700-FT and D700-
FT while the respective digester’s feed valve is open. If multiple valves are open due to
LOCAL or MANUAL control, the flow to the digesters are assumed to be evenly divided
across all digesters being fed.

e The operator adjustable batch duration set point is reached (Low limit 2 minutes; High limit
240 minutes; Each digester initially set to 120 minutes) as measured by the elapsed time the
digester has been selected as the feeding digester by the DBFS.

e The feed valve is not in REMOTE.

e The respective digester’s pressure reading is above 1.5 kPa and below 3.3 kPa. This is a
latched alarm that needs to be reset by the operator. The digester will be skipped until the
alarm is reset.

e The respective digester’s weir high level float is indicating high level. This is a latched alarm
that needs to be reset by the operator. The digester will be skipped until the alarm is reset.

e The feed valve has failed to respond in 120 seconds. This is a latched alarm that needs to be
reset by the operator. The digester will be skipped until the alarm is reset. There is a batch
over feed alarm for each digester that will alarm if it feeds more than 10 m® consecutively into
one digester
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Digester 9 and 13 have an additional condition to trigger the next step in the sequence:
¢ The total flow to Digester 9 is at least 820m?
¢ The total flow to Digester 13 at least 920m?

The DBFS will be stopped if 5 or more digesters have any of the following conditions:

e The feed valve is not in REMOTE.

e The respective digester’s weir high level float is indicating high level. This is a latched alarm
that needs to be reset by the operator. The digester will be skipped until the alarm is reset.

e The feed valve has failed to respond in 120 seconds. This is a latched alarm that needs to be
reset by the operator. The digester will be skipped until the alarm is reset.

Each digester has an overflow weir that empties into Tank 1. The high-level float switch
(D192/194/191/193/195/196-LSH) in the weir box detects high level in the tank.

Digester 11 uses a hydrostatic level transmitter (DB-D137-PT) to measure the level in the digester.

Each digester has a wired pressure monitor (D131/132/133/134/135/136-PT) for the gas pressure. These
pressures are for operational control and alarms

Each digester has a wireless gas pressure (DC-D151/152/153/154/155/156-PT) transmitter that is used
just for indication, and a dome temperature (DC-D151/152/153/154/155/156-TT) transmitter. The
transmitter battery level is monitored (DC-D151/152/153/154/155/156-VT).

Each digester has wireless level transmitter (DC-D161/162/164/165/166-PT) in the vapour space . The
signal quality (DC-D161/162/164/165/166-QV), measured in mV, of the vapor space transmitter is
monitored through the PCS and displayed to the operators to use in determining the validity of the vapor
space pressure reading.

2.2.4. Interlocks and Permissives

2.2.4.1. Digester Feed Valve (D102/104/101/103/105/106-HV)

For Digester Feed Valve (D102/104/101/103/105/106-HV) to open in LOCAL (MANUAL) mode:

Equipment Device Description Device Tag State
Control Room Panel Computer/hand hand | D102/104/101/103/105/106- | Hand
switch HS-A (C/H)

For Digester Feed Valve (D102/104/101/103/105/106-HV) to operate in REMOTE (COMPUTER/HAND)
mode:

Equipment Device Description | Device Tag State
PCS DC- Open/Close
D102/104/101/103/105/106- | command
VD
Control Room Panel Computer/hand D102/104/101/103/105/106- | Computer
hand switch HS-A (C/H)
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Digester Feed Valve Local/remote hand D102/104/101/103/105/106- | Remote
(D102/104/101/103/105/106- | switch HS-A (LUR) command
HV)
2.2.5. Inputs and Outputs
Equipment Signal Description | Signal Tag Signal Type
Digester Feed Valve Valve close DC- Digital
(D102/104/101/103/105/106-HV) | command D102/104/101/103/105/106- | Output
VB
Digester Feed Valve Valve open DC- Digital
(D102/104/101/103/105/106-HV) | command D102/104/101/103/105/106- | Output
VD
Digester Feed Valve Computer/hand DC- Digital Input
(D102/104/101/103/105/106-HV) | status D102/104/101/103/105/106-
YS
Digester Feed Valve Valve close status DC- Digital Input
(D102/104/101/103/105/106-HV) D102/104/101/103/105/106-
ZB
Digester Feed Valve Valve open status DC- Digital Input
(D102/104/101/103/105/106-HV) D102/104/101/103/105/106-
ZD
Digester 9/10/11/12/13/14 High level status DC- Digital Input
(D192/194/191/193/195/196) D192/194/191/193/195/196-
LH
Digester 11 Tank level DB-D137-PT Analog Input
Digester Al Digester pressure DC- Analog Input
D151/152/153/154/155/156-
PT-1/2/3/4/5/6
Digester Al Digester DC-D161/162/164/165/166- | Analog Input
9/10/12/13/14 PV1
vapor space
Digester Al 2 Digester 11 vapor DC-D130-LT Analog Input
space
Digester Al Digester DC-D161/162/164/165/166- | Analog Input
9/10/12/13/14 QVv1
signal quality
Digester Al Transmitter DC- Analog Input
temperature D151/152/153/154/155/156-
TT-1/2/3/4/5/6
Digester Al Transmitter battery | DC- Analog Input
voltage D151/152/153/154/155/156-
VT-1/2/3/4/5/6
2.2.6. HMI Display

Device Description

Status

Digester Feed Valve (D102/104/101/103/105/106-HV)

Reset valve status

Digester Feed Valve (D102/104/101/103/105/106-HV)

Flow rate (L/s)

Digester 9/10/11/12/13/14 (D192/194/191/193/195/196)

Vapour space (ft)
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Digester 9/10/12/13/14 (D192/194/191/193/195/196) Signal quality (mV)

Digester 9/10/11/12/13/14 (D192/194/191/193/195/196)

High level status

Digester 9/10/11/12/13/14 (D192/194/191/193/195/196)

Pressure reading (kPa)

Digester 9/10/11/12/13/14 (D192/194/191/193/195/196)

Pressure status (Normal/High/Low)

Digester 9/10/11/12/13/14 (D192/194/191/193/195/196)

Reset pressure status

Digester 11 Tank Level (ft H20)
Digester Al Transmitter temperature
Digester Al Battery voltage
2.2.7. PCS Alarms
Equipment Alarm Description | Alarm Condition Alarm Response

Digester 9/10/11/12/13/14

High pressure

DC-D132/134/131-PT in

Associated feed

(D192/194/191/193/195/196) | alarm alarm valve closed
Digester 9/10/11/12/13/14 High level alarm DC- Associated feed
(D192/194/191/193/195/196) D192/194/191/193/195/196- | valve closed

LH in alarm

Digester Feed Valve
(D102/104/101/103/105/106-
HV)

High flow alarm

DB-
D112/114/111/113/115/116-
FT is greater than 100 L/s

Alarm notification

Digester 9/10/11/12/13/14
(D192/194/191/193/195/196)

High Pressure
Common Alarm

D138-PH is equal to or
greater than 3.4 kPa

Associated
compressor stops

3. PRIMARY SLUDGE RECEIVING

Associated P&ID:
Associated NEWPCC Manuals:
Associated DCS HMI Screens:

1-0101D-A0019
D200 Revised
nddatatl.G, ndslfd.G, ndpmp.G, nddata.G

3.1 Process Description

Primary Sludge (PS) from SEWPCC and WEWPCC is delivered to the digesters via sludge trucks. Two
raw sludge pumps (D703-DP51 and D704-DP52) located in Digester Gallery 5 are used to unload the
trucks. PS flows to D703-DP51 via ball valve D703-HV-A, and is pumped to join a common header via
ball valve D703-HV-B. Similarly, PS flows to D704-DP52 via ball valve D704-HV-A, and is pumped to join
the common header via ball valve D704-HV-B. The PS is pumped to the PS piping, the flow rate is
measured by a magnetic flow meter (D700-FT). The PS is discharged to the primary sludge header.

Seal Water (SW) flows to each pump through valved lines. Each pump has a flow gauge for the seal
water, however a valved line on either side of the gauge allows SW to bypass the gauge.

3.2 Control Description
The raw sludge pumps (DP51/52-D703/704) may be operated in LOCAL or REMOTE mode.
3.2.1. Local Manual Control Mode

In LOCAL mode, the pump (DP51/52-D703/704) is started and stopped through a local control panel.
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3.2.2.

Remote Manual Control Mode

In REMOTE mode, pump operation can be stopped, but not started.

The SW flow through the flow gauge is controlled through a solenoid valve interlocked with pump
operation. . There must one digester sludge feed valve (D102/104/101/103/105/106-HV) open for DP 51

or DP52 to operate

3.2.3.

Interlocks and Permissives

For pumps DP51-D703 and DP52-D704 to operate in LOCAL.:

Equipment Device Description Device Tag State

Local Control Panel On/Off Hand switch D703/704-HS-A (0O/O) On

Local Control Panel Reset hand switch D703/704-HS-C Normal

Local Control Panel Lock off stop hand D703/704-HS-B (LOS) Normal

switch
3.2.4. Inputs and Outputs

Equipment Signal Description Signal Tag Signhal Type

Pump (D703/704) Pump stop command DC-D703/704-MO Digital
Output

Pump (D703/704) Pump run status DC- D703/704-MM Digital Input

Magnetic Flowmeter (D700) | S/E Sludge flow DC- D703/704-FT Analog Input

3.2.5. HMI Display

Device Description

Status

Magnetic Flowmeter (D700)

SEWPCC and WEWPCC Total Flow Interval

Magnetic Flowmeter (D700)

SEWPCC and WEWPCC Total Flow Today

Magnetic Flowmeter (D700)

SEWPCC and WEWPCC Total Flow Previous Day

Magnetic Flowmeter (D700)

Magnetic Flowmeter (D700)

Magnetic Flowmeter (D700)

Pump (D703/704)

Pump (D703/704), Magnetic Flowmeter (D700)
Pump (D703/704)

Previous Day’s Flow

Current Total Flow

Digester S&W Sludge Flow

SEWPCC and WEWPCC Daily Feed Count
Alarm

Elapsed Runtime

3.2.6. PCS Alarms

Alarm Condition
Flow rate is above
setpoint and pump
(D703/704) is running

Equipment
Pump (D703/D704)

Alarm Description
High flow rate

Alarm Response
Alarm Notification




City of Winnipeg

NEWPCC DCS Migration - DRAFT Page 9 of 35

60643525 December 2023
PROCESS CONTROL NARRATIVE — DIGESTERS

4. SLUDGE RECIRCULATION SYSTEM

Associated P&ID: 1-0101D-G-A0028, 1-0101D-A0029, 1-0101D-A0030, 1-0101D-
A0031, 1-0101D-A0032, 1-0101D-A0033

Associated NEWPCC Manuals: D500 Revised

Associated DCS HMI Screens: nd09rlt1.G, ndd09rl.G, nd10rltl1.G, ndd10rl.G, nd11rltl1.G,
ndd11rl.G, nd12rltl1.G, ndd12rl.G, nd13rlt1.G, ndd13rl.G,
nd14rlt1.G, ndd14rl.G, nddata.G

4.1, Process Description

Each digester has its own dedicated sludge recirculation system. The DS from the digester is drawn
through the recirculation pump (D112-DP9, D114-DP11, D111-DP8, D113-DP10, D115-DP12, D116-
DP13). The sludge is heated and sent back to the digester.

The sludge is heated using a heat exchanger with a Hot Water Supply (HWS). A modulating actuated
three-way valve controls how much hot water enters the heat exchanger. If the sludge requires heating,
the valve is opened more to allow more HWS to the suction of the hot water circulation pump
(DP15/17/14/16/18/19). If the sludge is heating too much the three-way valve can be modulated to allow
less HWS and reduce the heating rate.

Digester Sludge Recirculation Hot Water Circulation Three-Way HWS
Pump Pump Suction Valve
9 D112-DP9 DP15 D112-TV
10 D114-DP11 DP17 D114-TV
11 D111-DP8 DP14 D111-TV
12 D113-DP10 DP16 D113-TV
13 D115-DP12 DP18 D115-TV
14 D116-DP13 DP19 D116-TV

4.2. Control Description

The sludge recirculation pump (D112-DP9, D114-DP11, D111-DP8, D113-DP10, D115-DP12, D116-
DP13) and hot water circulation pump (DP15/17/14/16/18/19) are hardwire interlocked to run at the same
time. They can be controlled in LOCAL or REMOTE mode as selected by a hand switch
(D112/114/111/113/115/116-HS-A).

A three-way modulating actuated valve (D112/114/111/113/115/116-TV) throttles the amount of hot water
going to the heat exchanger to control the sludge temperature. The three-way hot water valve
(D112/114/111/113/115/116-TV) can be controlled in LOCAL or REMOTE mode.

4.2.1. Local Manual Control Mode — Sludge Recirculation Pump (D112/114/111/113/115/116-DP-
9/11/8/10/12/13)

In LOCAL mode the pump pairs are started by placing the hand switch (D112/114/111/113/115/116-HS-
A) in hand.



City of Winnipeg

NEWPCC DCS Migration - DRAFT Page 10 of 35

60643525 December 2023
PROCESS CONTROL NARRATIVE — DIGESTERS

4.2.2. Local Manual Control Mode — Hot Water Valve (D112/114/111/113/115/116-TV)

In LOCAL (HAND) mode, the valve is controlled through a hand control station
(D112/114/111/113/115/116-HK). The valve position is controlled using a thumbwheel at the hand control
station.

4.2.3. Remote Manual Control Mode — Sludge Recirculation Pump (D112/114/111/113/115/116-DP-
9/11/8/10/12/13)

In REMOTE mode, the pump is be operated in MANUAL mode. In REMOTE MANUAL mode, the pump
pairs are started and stopped by the operator through the PCS.

4.2.4. Remote Manual Control Mode — Hot Water Valve (D112/114/111/113/115/116-TV)

In REMOTE MANUAL mode the valve position is set by the operator as a percentage.

4.2.5. Remote Automatic Control Mode — Hot Water Valve (D112/114/111/113/115/116-TV)

In REMOTE AUTOMATIC mode the valve position is controlled by a PID loop (K = 10.429; Kp = 3.0; Ki =
0.03; Ko = 0) to maintain the sludge temperature between 36 and 41°C as measured by
D112/114/111/113/115/116-TE.

A high temperature alarm will be raised if the hot water source is above 70°C as measured by
D122/124/121/123/125/126-TE. In REMOTE AUTOMATIC mode, when the high temperature alarm has

been raised, the PID response will be slowed to compensate for the higher water temperature.

The pressure and temperature of the DS flowing out of the heat exchanger is monitored in the field using
pressure (D112/114/111/113/115/116-PI) and temperature indicators (D112/114/111/113/115/116-T1).

4.2.6. Interlocks and Permissives

For Sludge Recirculation Pump (D112-DP9, D114-DP11, D111-DP8, D113-DP10, D115-DP12, D116-
DP13) to operate in LOCAL mode:

Equipment Device Description | Device Tag State

Control Room Panel Computer/off/lhand D112/114/111/113/115/116-HS-A | Hand
hand switch (COH)

Digester 9/10/11/12/13/14 Lock off stop hand D112/114/111/113/115/116-HS-B | Normal

Sludge Recirculation Pump | switch (LOS)

(D112/114/111/113/115/116)

For Sludge Recirculation Pump (D112-DP9, D114-DP11, D111-DP8, D113-DP10, D115-DP12, D116-
DP13) to operate in REMOTE mode (COMPUTER):

Equipment Device Description | Device Tag State
PCS DC-D112/114/111/113/115/116- Start
MN Command
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Control Room Panel Computer/off/hand D112/114/111/113/115/116-HS-A | Computer
hand switch (COH)

Digester 9/10/11/12/13/14 Lock off stop hand D112/114/111/113/115/116-HS-B | Normal
Sludge Recirculation Pump | switch (LOS)
(D112/114/111/113/115/116)

4.2.7. Inputs and Outputs
Equipment Signal Description Signal Tag Signal Type
Digester 9/10/11/12/13/14 Sludge Recirculation DC- Digital
Sludge Recirculation Pump Pump Start Command | D112/114/111/113/115/116- | Output
(D112/114/111/113/115/116) MN
Digester 9/10/11/12/13/14 Sludge Recirculation DC- Digital
Sludge Recirculation Pump Pump Stop Command | D112/114/111/113/115/116- | Output
(D112/114/111/113/115/116) MO
Digester 9/10/11/12/13/14 Hot Water Valve DC- Digital
Sludge Recirculation Pump Open Command D112/114/111/113/115/116- | Output
(D112/114/111/113/115/116) VD
Digester 9/10/11/12/13/14 Hot Water Valve DC- Digital
Sludge Recirculation Pump Close Command D112/114/111/113/115/116- | Output
(D112/114/111/113/115/116) VB
Digester 9/10/11/12/13/14 Sludge Recirculation DC- Digital Input
Sludge Recirculation Pump Pump Run Status D112/114/111/113/115/116-
(D112/114/111/113/115/116) MM
Digester 9/10/11/12/13/14 Sludge Recirculation DC- Digital Input
Sludge Recirculation Pump Pump Computer/Hand | D112/114/111/113/115/116-
(D112/114/111/113/115/116) Status YS
Digester 9/10/11/12/13/14 HWS | HWS Valve Control DC- Digital Input
Circulation Pump Station Status D112/114/111/113/115/116-
(DP15/17/14/16/18/19) YK
Digester 9/10/11/12/13/14 Sludge Temperature DC- Analog Input
Sludge Recirculation Pump D112/114/111/113/115/116-
(D112/114/111/113/115/116) TT
Digester 9/10/11/12/13/14 HWS | HWS Valve Position DC- Analog Input
Circulation Pump Status D112/114/111/113/115/116-
(DP15/17/14/16/18/19) y4)
Digester 9/10/11/12/13/14 HWS | HWS Temperature DC- Analog Input
Circulation Pump D122/124/121/123/125/126-
(DP15/17/14/16/18/19) TT

4.2.8. HMI Display

Device Description

Status

(D112/114/111/113/115/116)

Digester 9/10/11/12/13/14 Sludge Recirculation Pump

Sludge Temperature (°C)

(DP15/17/14/16/18/19)

Digester 9/10/11/12/13/14 HWS Circulation Pump

Valve Position (%)

(DP15/17/14/16/18/19)

Digester 9/10/11/12/13/14 HWS Circulation Pump

HWS Temperature (°C)
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4.2.9. PCS Alarms

Equipment Alarm Description Alarm Condition Alarm Response
D111/112/113/114/115/116- | Sludge Temp High device measures sludge | Alarm Notice

1T temperature above 41C
D111/112/113/114/115/116- | Sludge Temp Low device measures sludge | Alarm Notice

1T temperature below 36C
D121/122/123/124/125/126- | Hot water temp low Hot water temperature Alarm Notice

TT below 20C

5. DIGESTED SLUDGE TRANSFER PUMPS D301-DP4 & D305-DP5
Associated P&ID: 1-0101D-A0035
Associated NEWPCC Manuals: D800 Revised, D1000 Revised
Associated DCS HMI Screens: ndsltr.G, ndslwd.G, ndoflow.G, ndhold.G

5.1. Process Description

DS flows from the digesters to the digester holding tanks via the Sludge Transfer Header by gravity . The
digesters operate with a target solids retention time (SRT) of at least 15 days.

Sludge Transfer Pumps (D301-DP4 and D305-DP5) pump from the digesters to the holding tanks.
Manual valve configurations must be set to select the digester pumped from and the holding tank pumped
to. The Sludge Transfer Pumps are primarily used to reduce the foam levels in the digesters by pumping
sludge that is not flowing by gravity as it should.

The lines leading to the digested sludge transfer header can be rinsed with FW if required.

5.2. Control Description

The Sludge Transfer Pumps (D301-DP4 and D305-DP5) can be controlled in LOCAL (HAND) or
REMOTE (COMPUTER) mode.

5.2.1. Local Manual Control Mode

In LOCAL mode the pumps are started and stopped by computer/off/hand hand switch D301/305-HS-A.
5.2.2. Remote Manual Control Mode

In REMOTE mode the pumps are started and stopped manually by the operator.

Seal water is supplied through solenoid valves D301/305-YV that are hardwire interlocked with the pump
operation.

5.2.3. Interlocks and Permissives

For Digested sludge transfer pumps (D301-DP4, D305-DP5) to operate in LOCAL mode (HAND):

Equipment Device Description | Device Tag State
Control Room Panel Reset hand switch D301/305-HS-C (RST) Normal
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Control Room Panel Computer/off/lhand D301/305-HS-A Hand
hand switch

Digested Sludge Transfer Lock of stop hand D301/305-HS-B Normal

Pumps (D301/305) switch

For Digested sludge transfer pumps (D301-DP4, D305-DP5) to operate in REMOTE mode

(COMPUTER):
Equipment Device Description Device Tag State
PCS DB-D301/305-MN Start Command
Control Room Panel Reset hand switch D301/305-HS-C (RST) Normal
Control Room Panel Computer/off/lhand D301/305-HS-A Computer
hand switch
Digested Sludge Transfer Lock of stop hand D301/305-HS-B Normal
Pumps (D301/305) switch
5.2.4. Inputs and Outputs
Equipment Signal Description Signal Tag Signal Type

Digested Sludge Transfer
Pumps (D301/305)

Pump Start Command

DB-D301/305-MN

Digital Output

Digested Sludge Transfer
Pumps (D301/305)

Pump Stop Command

DB-D301/305-MO

Digital Output

Digested Sludge Transfer
Pumps (D301/305)

Pump Reset Command

DB-D302/306-MX

Digital Output

Digested Sludge Transfer Pump Run Status DB-D301/305-MM | Digital Input
Pumps (D301/305)
Digested Sludge Transfer Pump Computer/Hand Status DB-D301/305-YS | Digital Input

Pumps (D301/305)

Discharge Valve (D261/281)

Sludge Valve Open Command

DB-D261/281-VD

Digital Output

Discharge Valve (D261/281)

Sludge Valve Close Command

DB-D261/281-VB

Digital Output

Holding Tank /6/8 (D260/280) | Holding Tank Level DB-D260/280-LT | Digital Input

Discharge Valve (D261/281) Sludge Valve Computer/Hand | DB-D261/281-YS | Digital Input
Status

Discharge Valve (D261/281) Sludge Valve Open Status DB-D261/281-ZD | Digital Input

Discharge Valve (D261/281) Sludge Valve Closed Status DB-D261/281-ZB | Digital Input

5.2.5. HMI Display

Device Description

Status

Digested Sludge Transfer Pumps (D301/305)

Pump Run Time

Digested Sludge Transfer Pumps (D301/305)

Pump Reset Status

Digested Sludge Transfer Pumps (D301/305)

Pump Computer/Hand Status

Holding Tank 6/8 (D260/280)

Holding Tank Level (meters)

Holding Tank 6/8 (D260/280)

Holding Tank Level (High/Normal/Low)

Holding Tank 6/8 (D260/280)

Cycle Time (minutes)

Discharge Valve (D261/281)

Discharge Valve Open Status
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| Discharge Valve (D261/281) | Discharge Valve Computer/Hand Status

6. EMERGENCY OVERFLOW TANK —TANK 1
Associated P&ID: 1-0101D-A0039
Associated NEWPCC Manuals: D900 Revised
Associated DCS HMI Screens: ndoflow.G

6.1. Process Description

The digester tanks overflow into Tank 1.

6.2. Control Description

Tank 1 has a hydrostatic level transmitter (DB-D900-LT) installed to monitor the Tank level. A high alarm
is raised when the level rises above 2.5m and a high-high alarm is raised when the level rises above 5m.

6.2.1. Inputs and Outputs

Equipment Signal Description Signal Tag Signal
Type

Level sensor (D900) Tank level DB-D900-LT Analog
input

6.2.2. HMI Display

Device Description Status
Level sensor (D900-LT) Tank level (m)
Level sensor (D900-LT) Tank level status (Normal/High/Extra High)

6.2.3. PCS Alarms

Equipment Alarm Description Alarm Condition Alarm Response

Level sensor (D900-LT) High tank level D900-LT measure Alarm notification
above 2.5m

Level sensor (D900-LT) High-high tank level D900-LT measure Alarm notification
above 5m

7. SLUDGE MIXING

Associated P&ID: 1-0101D-A0042, 1-0101D-A0043, 1-0101D-A0044, 1-0101D-
A0045, 1-0101D-A0046, 1-0101D-A0047

Associated NEWPCC Manuals: D600 Revised

Associated DCS HMI Screens: ndd09gr.G, ndgasw.G
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7.1. Process Description

Each digester, excluding Digester 11, has its own gas recirculation compressor. DG is suctioned from the
digester vapour space to the compressor as well as to Waste Gas Piping. A sediment and moisture trap
filters the DG to the Waste Gas Piping.

The digesters are serviced by the following compressors:

Compressor D420-DR2 mixes Digester 9

Compressor D430-DR3 mixes Digester 12
Compressor D440-DR4 mixes Digester 10
Compressor D450-DR5 mixes Digester 13
Compressor D460-DR6 mixes Digester 14

aprwNE

The compressor discharges high pressure DG (DGH) to the digester draft tube gas mixers, creating large
bubbles that lift and mix the sludge. All five (5) gas compressors should run continuously unless a
digester is out of service.

Digester 11 has duty/standby variable speed mixing pumps instead of compressed gas mixing.
7.2. Control Description

The gas recirculation compressors (D420-DR2, D430-DR3, D440-DR4, D450-DR5, D460-DR6) can be
controlled in LOCAL or REMOTE mode.

Digester 11 has two parallel variable speed mixing pumps (D375-P and D376-P) each with a discharge
isolation valve (Y379XV and Y380XV). The pumps can be controlled in LOCAL or REMOTE (Computer)
mode. In REMOTE mode the pumps are controlled by the Digester PLC. The PCS communicates with
Digester PLC to provide the operator interface and alarm monitoring. The pumps can be controlled in
MANUAL or AUTOMATIC mode.

The mixing pump actuated discharge valves (Y379/380-XV) can be run in LOCAL or REMOTE mode. In
REMOTE mode the valves are controlled by the Digester PLC. The PCS communicates with Digester
PLC to provide the operator interface and alarm monitoring. The valves can be controlled in MANUAL or
AUTOMATIC mode.

7.2.1. Local Manual Control Mode — Gas Recirculation Compressor (D420/430/440/450/460-DR-
2/3/4/5/6)

In LOCAL mode the compressors are started and stopped with the respective hand switch
(D420/430/440/450/460-HS-A).

7.2.2. Local Manual Control Mode — Mixing Pumps (D375-376-P)

In LOCAL mode the pumps can be started and stopped from the VFD panel. The pump speed can be
adjusted from the VFD panel.

7.2.3. Local Automatic Control Mode — Mixing Pumps Discharge Valve (Y379/380-XV)

In LOCAL mode, the valve position is set by the hand switch.
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7.2.4. Remote Manual Control Mode — Gas Recirculation Compressor (D420/430/440/450/460-DR-
2/3/4/5/6)

In REMOTE mode the recirculation compressors are controlled through the PCS. In REMOTE mode, the
compressors are operated in MANUAL mode.

Each compressor has an actuated isolation suction valve that is hardwire interlock to open with the
compressor operation. A hardwire interlock will close the suction valve if low pressure is detected by the
associated low suction pressure switch (D421/431/441/451/461-PSL). The valve status is required to be
open for the compressor to run. The valves are arranged in the following configuration:

Valve D425-HV isolates D420-DR2
Valve D435-HV isolates D430-DR3
Valve D445-HV isolates D440-DR4
Valve D455-HV isolates D450-DR5
Valve D465-HV isolates D460-DR6

agprwNE

Cooling water for compressors supplied through solenoid valves D420/430/440/450/460-YV that are
hardwire interlocked with the compressor operation.

The following signals will fault the compressor and raise an alarm:

Cooling water temperature high - D426/436/446/456/468-TH

Cooling water flow low - D428/438/448/458/468-PSL

Oil level low — D427/437/447/457/567-LL

Oil flow low — D429/439/449/459/469-FL

Discharge temperature high — D423/433/443/453/463-TH

Discharge pressure high — D422/432/442/452/462-PH

Suction valve not open — D425/435/445/455/465-2D

Surge Tank pressure abnormal (Below 1 kPa or above 3 kPa) — D502-PT

©ONoOA~LNE

When any of the compressor’s alarms are raised, the compressor is switched into AUTOMATIC mode
and shut down. The compressor itself can be REMOTE reset through the PCS (DC-
D420/430/440/450/460-MX), but to start-up of the compressor after a low suction pressure alarm requires
LOCAL (MANUAL) reset of the suction valve.

The digester vapour space pressure is monitored by D132/134/131/133/135/136-PT and will alarm if the
pressure reading goes below 1.5 kPa or above 3.3 kPa.

7.2.5. Remote Manual Control Mode — Mixing Pumps (D375-376-P)

In REMOTE MANUAL mode the pumps are started and stopped by the operator and the speed set point
is manually set (Low limit: 0%; High limit: 100%).

7.2.6. Remote Manual Control Mode — Mixing Pumps Discharge Valve (Y379/380-XV)
In REMOTE MANUAL mode the valve position is set by the operator.
7.2.7. Remote Automatic Control Mode — Mixing Pumps (D375-376-P)

In REMOTE AUTOMATIC mode there is a DUTY mode and a CONTINUOUS mode.
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In DUTY mode the operator selects a pump to be the duty pump. This pump runs continuously alternating
between a high and low speed. Both the high speed and low speed run durations are operator adjustable
set points (Low limit: 0.1 Hours; High limit: 200 Hours; Initial value: 0.5 Hours) as well as the high and low
speeds (Low limit: 0%; High limit: 100%; Low speed initially: 75%; High speed initially 90%). Permitted
pump speeds are 0% and 75% to 100%. To turn the pump off, the speed is set to 0%.

In CONTINUOUS mode the operator selected a pump to be the duty pump. This pump runs continuously
at an operator adjustable speed set point (Low limit: 0%; default 75%; High limit: 100%). The continuous
mode can be turned on or off to stop the pumps while in REMOTE AUTOMATIC mode.

The mixing pump’s discharge valve must be open for the mixing pump to run.

In both AUTOMATIC modes, if the duty pump or valve fails, the standby pump and valve will be started
and run as the duty pump.

7.2.8. Remote Automatic Control Mode — Mixing Pumps Discharge Valve (Y379/380-XV)

In REMOTE AUTOMATIC mode the valve opens when the pump is called to start. The valve closes when
the pump is stopped.

The PLC has an automatic foam suppression mode which can be turned on and off through the PCS.
Flushing water is added to the common pump discharge header by valves D384-VX1/2. The valves are
automatically sequenced to open and flush the recirculation pipe every operation set point interval (Low
limit: 0.1 mins; High limit: 120 mins; initial valve: 120 mins). The flushing occurs for an operator set
duration (Low limit: 0.2 seconds; High limit; 300 seconds; Initial valve: 60 seconds).

The mixing pump discharge header pressure is measured by D386-PT. The sludge flow is monitored by
flowmeter D382-FT. An alarm is raised by the Digester PLC if low flow is measured while a pump is
running.

7.2.9. Interlocks and Permissives

7.2.9.1. Gas Recirculation Compressors (D420-DR2, D430-DR3, D440-DR4, D450-DR5, D460-DR6)

For Gas Recirculation Compressor (D420/430/440/450/460) to operate in LOCAL mode:

Equipment Device Device Tag State
Description

Suction Valve Open position D425/435/445/455/465-ZSD | Open

(D425/435/445/455/465-HV) switch

Control Room Panel Computer/offfhand | D420/430/440/450/460-HS- | Hand command
hand switch A (COH)

Gas Compressor Reset hand switch | D420/430/440/450/460-HS- | Normal

(D420/430/440/450/460) B (RST)

Oil Level Switch Low position switch | D427/437/447/457/467-LSL | Normal

(D427/437/1447/457/467)
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Jacket Temperature High temperature D426/436/446/456/466-TSH | Normal
(D416/426/436/446/456/466) switch
Cooling Water Pressure Low pressure D428/438/448/458/468-PSL | Normal
Switch switch Pressure
(D428/438/448/458/468)
Pressure Switch High pressure D422/432/442/452/462-PSH | Normal
(D422/432/442/452/462) switch
Temperature Switch High temperature D423/433/443/453/463-TSH | Normal
(D423/433/443/453/463) switch
Gas Compressor Lock off stop hand | D420/430/440/450/460-HS- | Normal
(D420/430/440/450/460) switch C (LOS)
Oil Flow Switch Flow switch D429/439/449/459/469-FL Normal
D429/439/449/459/469

For Gas Recirculation Compressor (D420/430/440/450/460) to operate in REMOTE (COMPUTER/HAND)

mode:
Equipment Device Device Tag State

Description
Suction Valve Open position D425/435/445/455/465-ZSD Open
(D425/435/445/455/465) switch
PCS DC- D410/420/430/440/450/460- | Start
MN Command
Control Room Panel Computer/offfhand | D420/430/440/450/460-HS-A Computer
hand switch (COH)

Gas Compressor Reset hand switch | D420/430/440/450/460-HS-B Normal
(D420/430/440/450/460) (RST)
Oil Level Switch Low position D427/437/447/457/467-LSL Normal
(D427/437/447/457/467) switch
Jacket Temperature High temperature | D426/436/446/456/466-TSH Normal
(D426/436/446/456/466) switch
Cooling Water Pressure Switch | Low pressure D428/438/448/458/468-PSL Normal
(D428/438/448/458/468) switch Pressure
Pressure Switch High pressure D422/432/442/452/462-PSH Normal
(D422/432/442/452/462) switch
Temperature Switch High temperature | D423/433/443/453/463-TSH Normal
(D423/433/443/453/463) switch
Gas Compressor Lock off stop hand | D420/430/440/450/460-HS-C Normal
(D420/430/440/450/460) switch (LOS)
Oil Flow Switch Flow switch D429/439/449/459/469-FL Normal
D429/439/449/459/469

7.2.9.2. Suction Valve D425/435/445/455/465-HV

For Suction Valve D425/435/445/455/465-HV to open:
Equipment Device Description Device Tag State
Pressure Switch Low pressure switch D421/431/441/451/461-PSL | Normal
(D/421/431/441/451/461) Pressure
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Gas Compressor Reset hand switch D420/430/440/450/460-HS | Normal
(D420/430/440/450/460)
7.2.10. Inputs and Outputs
Equipment Signal Description | Signal Tag Signal
Type
Gas Compressor Compressor Start DC- D420/430/440/450/460-MN | Digital
(D420/430/440/450/460) Command Output
Gas Compressor Compressor Stop DC- D420/430/440/450/460-MO | Digital
(D420/430/440/450/460) Command Output
Gas Compressor Compressor Reset DC- D420/430/440/450/460-MX | Digital
(D420/430/440/450/460) Command Output
Gas Compressor Compressor Run DC- D420/430/440/450/460-MM | Digital Input
(D420/430/440/450/460) Status
Temperature Switch Compressor DC- D423/433/443/453/463-TH | Digital Input
(D423/433/443/453/463) Discharge
Temperature Status
Pressure Switch Compressor DC- D422/432/442/452/462-PH | Digital Input
(D422/432/442/452/462) Discharge Pressure
Status
Pressure Switch Compressor Suction | DC- D421/431/441/451/461-PL | Digital Input
(D421/431/441/451/461) Low Pressure Status
Suction Valve Valve Position DC- D425/435/445/455/465-ZD | Digital Input
(D425/435/445/455/465) Status
Low Level Switch Low Qil Level DC- D427/437/447/457/467-LL | Digital Input
(D427/437/447/457/467)
Position Switch Belt Tension Status | DC- D429/439/449/459/469-ZL | Digital Input
(D429/439/449/459/469)
Jacket Temperature Jacket Temperature | DC- D426/436/446/456/466-TH | Digital Input
(D426/436/446/456/466)
Pressure Switch Cooling Water Flow | DC- D428/438/448/458/468-PL | Digital Input
(D428/438/448/458/468)
Mixing Pump (D375/376) Pressure permissive | DC-D375-PPE Digital Input
Gas Compressor (D450/460) Digester West Room | DC-D399-HS-A Digital Input
Remote Emergency
Stop
Mixing Pump (D375/376) High Temperature DC-D375/376-TSH Digital Input
Status
Mixing Pump (D375/376) Low flow alarm DC-D382-FL Digital Input
Flushing Water Valve (D384- | Automatic status DC-D384Y-M1/2 Digital Input
VX1/2)
Flushing Water Valve (D384- | Open/close status 384-1XAE02/2XAE01 Digital Input
VX1/2)
Discharge Valve (Y379/380) High discharge DC-D386-PH Digital Input
pressure
Discharge Valve (Y379/380) Low discharge DC-D386-PL Digital Input
pressure
Digester 11 Low gas flow alarm | DC-D142-FL Digital Input
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Digester 11 High high foam level | DC-D130-LA Digital Input
alarm

Digester 11 High foam level DC-D130-LH Digital Input
alarm

Digester 11 VFD communication | DC-D375/376-YF Digital Input
failure

Digester 11 Foam level DC-D130-QF Digital Input
transmitter failure

Digester 11 Sludge flow meter DC-D382-QF Digital Input
fault

Digester 11 Gas production DC-D142-FQ-1 Analog

Input
Mixing Pump (D375/376) Run time hours DC-D375/376-RTS Analog
Input

Pressure Transmitter Digester DC- D132/133/134/135/136-PT | Analog

(D132/133/134/135/136) 9/10/11/12/13/14 Input
Pressure

Mixing Pump (D375/376) Discharge header DC-D386-PT Analog
pressure Input

7.2.11. HMI Display
Device Description Status

Temperature Switch (D423/433/443/453/463)

Discharge Temperature

Pressure Switch (D422/432/442/452/462)

Discharge Pressure

Pressure Switch (D421/431/441/451/461)

Suction Pressure

Pressure Switch (D428/438/448/458/468)

Cooling Water Flow

Jacket Temperature (D426/436/446/456/46)

Jacket Temperature

Low Level Switch (D427/437/447/457/467)

Oil Level

Suction Valve (D425/435/445/455/465)

Valve Position Status

Gas Compressor (D420/430/440/450/460)

Compressor Computer/Hand Status

Digester West Room Remote Emergency Stop
(D399)

D450-DR5 and D460-DR6 Remote E-Stop Status
(Trip/Normal)

Digester East Room Remote Emergency Stop
(D398)

D420-DR2, D330-DR3 and D440-DR4 Remote E-
Stop Status (Trip/Normal)

Mixing Pump (D375/376)

Duty pump select

Mixing Pump (D375/376)

Continuous cycle on/off select

Mixing Pump (D375/376)

Continuous cycle speed setting

Mixing Pump (D375/376)

Mixing mode

Mixing Pump (D375/376)

Duty cycle-low speed time (hrs)

Mixing Pump (D375/376)

Duty cycle-high sped time (hrs)

Mixing Pump (D375/376)

Duty cycle-low speed setting (%)

Mixing Pump (D375/376)

Duty cycle-high speed setting (%)

Mixing Pump (D375/376)

Auto foam supply mode active

Mixing Pump (D375/376)

Duty cycle-low speed time left (min)

Mixing Pump (D375/376)

Duty cycle-high speed time left (min)

Flushing Water Valve (D384-VX1/2)

Flushing water off time (min)

Flushing Water Valve (D384-VX1/2)

Flushing water on time (sec)

Mixing Pump (D375/376)

Run hours (hrs)
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Mixing Pump (D375/376)

Pressure permissive

Mixing Pump (D375/376)

Sludge mixing current day (m®)

Digester 11 Gas production current day (m?3)
Mixing Pump (D375/376) Sludge mixing previous day (m®)
Digester 11 Gas production previous day (m®)

Mixing Pump (D375/376)

Sludge flow (m3/hr)

Discharge Valve (Y379/380)

Discharge header pressure (kPa)

Mixing Pump (D375/376)

Sludge flow status (Normal/Low)

Discharge Valve (Y379/380)

Discharge pressure status (Low/Normal/High)

Discharge Valve (Y379/380)

Discharge header valve reset

Discharge Valve (Y379/380)

Discharge header pressure alarm reset

Discharge Valve (Y379/380)

Discharge header low flow alarm reset

Mixing Pump (D375/376)

Mixing pump alarm reset

Flushing Water Valve (D384-VX1/2)

Valve automatic mode status

Flushing Water Valve (D384-VX1/2)

Valve open/close status

7.2.12. PCS Alarms

Equipment Alarm Description

Alarm Condition Alarm Response

Gas Compressor
(D420/430/440/450/460)

Low suction pressure

Low-pressure switch DC-
D421/431/441/451/461-
PL is active

Compressor is taken

out of service and the
suction safety shutoff
valve is closed

Gas Compressor High discharge

High-pressure switch DC- | Compressor shuts off

(D420/430/440/450/460) | pressure D422/432/442/452/462-

PH is active
Gas Compressor High discharge High-temperature switch Compressor shuts off
(D420/430/440/450/460) | temperature DC-

D423/433/443/453/463-

TH is active
Gas Compressor High water jacket High-temperature switch Compressor shuts off
(D420/430/440/450/460) | temperature DC-

D426/436/446/456/466-

TH is active
Gas Compressor Low ail level Low-level switch DC- Compressor shuts off
(D420/430/440/450/460) D427/437/447/457/467-LL

is active
Gas Compressor Low water jacket Low pressure switch is Compressor shuts off
(D420/430/440/450/460) | pressure active
Gas Compressor Low oil flow Low oil switch DC- Compressor shuts off
(D420/430/440/450/460) D429/439/449/459/469-FL

is active
Mixing Pump Low flow DC-D382-FL is active Alarm Notification
(D375/376)
Discharge Valve High discharge DC-D386-PH is active Alarm Notification
(Y379/380) pressure
Discharge Valve Low discharge DC-D386-PL is active Alarm Notification
(Y379/380) pressure
Digester 11 Low gas flow DC-D142-FL is active Alarm Notification
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Digester 11 High high foam level | DC-D130-LA is active Alarm Notification

Digester 11 High foam level DC-D130-LH is active Alarm Notification

Digester 11 VFED communication | DC-D375/376-YF is active | Alarm Notification
failure

Digester 11 Foam level DC-D130-QF is active Alarm Notification
transmitter failure

Digester 11 Sludge flow meter DC-D382-QF is active Alarm Notification

fault

8. GAS PIPING

Associated P&ID:

Associated NEWPCC Manuals:
Associated DCS HMI Screens:

1-0101D-A0052
D1200 Revised
ndboost.G, ndd09gr.G, ndd09rl.G, ndd10rl.G, ndd11gr.G,

ndd11rl.G, ndd12rl.G, ndd13gr.G, ndd13rl.G, ndd14rl.G, ndd15gr.G,
ndgabrn.G, ndbsetp.G, digwls.G, ndd11mx.G, ndgasw.G

8.1. Process Description

The DG flow rate from each digester is measured separately (D142/144/141/143/145/146-FIT) as the DG

enters Waste Gas Piping.

DG from Digesters 9-14 flow to a common header connected to the Gas Surge Tank, Waste Gas
Burners, High Pressure Gas Piping Safety Valve and Gas Boosters DR7, DR8, DR,9 and DR10.

8.2. Control Description

The Gas Surge Tank pressure is monitored by PCS. The surge tank pressure status (DCD502-
DCD42X/43X/44X/45X) controls the following:

e Cycles the operation of the gas booster compressors (D470-DR7, D480-DR8, D490-DR9, D400-

DR10)

e Cycles the operation of the primary digester waste gas burners (D511/521/531)
e LOW pressure status prevents the gas recirculation (D420-DR2, D430-DR3, D440-DR4, D450-DR5,
D460-DR6) and booster (D470-DR7, D480-DR8, D490-DR9, D400-DR10) compressors from starting.

8.2.1. Inputs and Outputs
Equipment Signal Description Signal Tag Signal Type
Digester 9 Digester 9 DG flow DC-D142-FT Analog Input
Digester 10 Digester 10 DG flow DC-D144-FT Analog Input
Digester 11 Digester 11 DG flow DC-D141-FT Analog Input
Digester 12 Digester 12 DG flow DC-D143-FT Analog Input
Digester 13 Digester 13 DG flow DB-D145-FT Analog Input
Digester 14 Digester 14 DG flow DB-D146-FT Analog Input
Gas Surge Tank Surge Tank Pressure DC-D502-PT Analog Input

8.2.2. HMI Display

Device Description

Status

Gas Surge Tank

Pressure (kPa)




City of Winnipeg

NEWPCC DCS Migration - DRAFT

60643525

Page 23 of 35
December 2023

PROCESS CONTROL NARRATIVE — DIGESTERS

Gas Surge Tank

Pressure (High/Normal/Low)

Digester 9/10/11/12/13/14

Digester Gas Flow (m3/h)

8.2.3. PCS Alarms
Equipment Alarm Description Alarm Condition Alarm Response
Surge Tank Pressure alarm DC-D502-PT above 3 kPa | Software stop sent

to compressors.

9. GAS BOOSTER COMPRESSORS AND SPHERE

Associated P&ID:

Associated NEWPCC Manuals:
Associated DCS HMI Screens:

1-0101D-A0048, 1-0101D-A0049, 1-0101D-A0050, 1-0101D-

A0051, 1-0101D-A0055

9.1. Process Description

DG from a common header flows through a sediment and moisture trap. DG flows to into the gas booster

D1500 Revised, D1600 Revised
ndboost.G, ndgasw.G, nearea7.G

compressor (D470-DR7, D480-DR8, D490-DR9, and D400-DR10) via a motorized valve

(D475/485/495/405-HV). The compressor pressurizes DGH to the Boiler Gas Piping via motorized valves

D474,D484, D494 and D404 HV, and to Storage Sphere Gas Piping via normally open hand valves.

Header

Compressor Intgke Discha_rge

DG Flowing From DGH Flowing To

D470-DR7 Digesters 9-14 Common Booster Boiler Gas Piping
Suction Header Storage Sphere Gas Piping

D480-DR8 Digesters 9-14 Common Booster Boiler Gas Piping
Suction Header Storage Sphere Gas Piping

D490-DR9 Digesters 9-14 Common Booster Boiler Gas Piping
Suction Header Storage Sphere Gas Piping

D400-DR10 Digesters 9-14 Common Suction Boiler Gas Piping

Storage Sphere Gas Piping

DGH from the booster compressors (D470-DR7, D480-DR8, D490-DR9, D400-DR10) flow to the:

e (Gas Storage Sphere
e Common Header
e Boilers

DGH from the booster compressor discharge valves flow into the common header, The DGH flows from
the common header to a High Pressure Gas Piping Safety Relief Valve and toBoilers 1-3

DGH flow rate is measured (D901-FT) for the DGH discharged to the boilers.

DGH pressure is measured (D501-PT) for the DGH discharged to the Gas Storage Sphere
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9.2, Control Description

Excess DG from the vapour space of the Digesters flows out of each digester, through a flow meter and
into the DG low pressure gas system. If the Gas Sphere is not high, It is then pressurized by the booster
compressors (D470-DR7, D480-DR8, D490-DR9, D400-DR10) to the gas sphere and the boilers. Each

compressor has an actuated suction isolation valve (D475-HV, D485-HV, D495-HV, and D405-HV) and

an actuated discharge valve (474-HV, 484-HV, 494-HV, 404-HV) to the boilers.

The gas booster compressors are controlled in LOCAL (MANUAL) mode or REMOTE (COMPUTER)
mode. The gas booster compressors are typically run in REMOTE mode.

9.2.1. Local Manual Control Mode — Gas Booster Compressor (D470/480/490/400-DR-7/8/9/10)

In LOCAL (MANUAL) mode, the gas booster compressor can be started (D470/480/490/400-HS-E) and
stopped (D470/480/490/400-HS-D) using hand switches on the device.

9.2.2. Remote Automatic Control Mode — Gas Booster Compressor (D470/480/490/400-DR-
7/8/9/10)

In REMOTE (COMPUTER) mode the booster compressors are controlled AUTOMATICALLY.

In REMOTE AUTOMATIC the boosters operate in a duty priority; the operator assigns the duty level for
each booster compressor. The boosters are sequenced as follows:

1. Duty 1 Booster starts when the Surge Tank pressure rises to 2.05 kPa or the Sphere Tank
pressure is below 188 kPa.

2. Duty 2 Booster starts when the Surge Tank pressure further rises to 2.15 kPa or the Sphere
Tank pressure is below 186 kPa.

3. Duty 3 Booster starts when the Surge Tank pressure further rises to 2.25 kPa or the Sphere
Tank pressure is below 184 kPa.

4. Duty 4 Booster starts when the Surge Tank pressure further rises to 2.35 kPa or the Sphere
Tank pressure is below 180 kPa.

5. Duty 4 Booster stops when the Surge Tank pressure drops below 1.6 kPa or the Sphere Tank
pressure is above 185 kPa.

6. Duty 3 Booster stops when the Surge Tank pressure drops below 1.5 kPa or the Sphere Tank
pressure is above 190 kPa.

7. Duty 2 Booster stops when the Surge Tank pressure drops below 1.4 kPa or the Sphere Tank
pressure is above 191.5 kPa.

8. Duty 1 Booster stops when the Surge Tank pressure drops below 1.3 kPa or the Sphere Tank
pressure is above 193 kPa.

If the logic dictates that a booster should both start and stop, the booster shall stop or remain off. If a Duty
booster is faulted or in local control and is not available, the next priority Duty booster will be started and
stopped in its place.

A high-pressure alarm in the Surge Tank shall be raised at 2.95 kPa warning of high pressure.

A high-high-pressure alarm in the Surge Tank shall be raised at 3.2 kPa and will lock out all booster
operation.
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A low-pressure alarm in the Surge Tank shall be raised at 1.15 kPa and will lock out all booster
operation.

A high-pressure alarm in the Sphere shall be raised at 200.00 kPa and will lock out all booster operation.
A low-pressure alarm in the Sphere shall be raised at 83 kPa.
Each booster has the following associated faults:

Discharge temperature high — DC-D473/483/493/403-TH
Discharge pressure high — DC-D472/482/492/402-PH
Suction pressure low — DC-D471/481/491/401-PL
Jacket Temperature High — D476/486/496/406-TH
Jacket Pressure Low — D478/488/498/408-PL

Oil Level Low — D477/487/497/407-LL

Belt Tension Low — D479/489/499/409-ZL

NogarMwdhE

If any of the faults trip the associated booster will be shut down and both the suction and discharge valve
to the booster will close. The booster will need to receive a reset signal before operating again.

The discharge valve to the boilers will open based on the gas flow to the boilers calculated as the sum of
the gas flows across boilers 1 through 5. The discharge valves are sequenced as follows:

Duty 1 Booster discharge valve to boilers opens when the flow rises to 850 m?/hr.

Duty 2 Booster discharge valve to boilers opens when the flow rises to 1530 m?/hr.
Duty 3 Booster discharge valve to boilers opens when the flow rises to 2040 m?/hr.
Duty 4 Booster discharge valve to boilers opens when the flow rises to 2550 m?/hr.
Duty 4 Booster discharge valve to boilers closes when the flow falls to 2210 m%hr.
Duty 3 Booster discharge valve to boilers closes when the flow falls to 1700 m%hr.
Duty 2 Booster discharge valve to boilers closes when the flow falls to 1190 m%hr.
Duty 1 Booster discharge valve to boilers closes when the flow falls to 510 m?/hr.

©ONoOA~LNE

A booster discharge valve will only open if the associated booster compressor is running; the valve will
close if the booster compressor stops running.

9.2.3. Interlocks and Permissives

9.2.3.1. Gas Booster Compressor (D470-DR7, D480-DR8, D490-DR9, D400-DR10)

For Gas Booster Compressor (D470-DR7, D480-DR8, D490-DR9, D400-DR10) to operate in LOCAL
(MANUAL) mode:

Equipment Device Description | Device Tag State

Gas Booster Compressor Start Hand Switch D470/480/490/400-HS-E Start

(D470/480/490/400)

Control Room Panel Off/manual hand D470/480/490/400-HS-B (O/M) | Manual
switch

Control Room Panel Reset hand switch D470/480/490/400-HS-C Normal

Gas Booster Compressor Lock off stop hand D470/480/490/400-HS-D (LOS) | Normal

(D470/480/490/400) switch
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Pressure Switch High pressure switch | D472/482/492/402-PSH Normal
(D472/482/492/402)

Temperature Switch High temperature D473/483/493/403-TSH Normal
(D473/483/493/403) switch

Valve (D475/485/495/405) Open position switch | D475/485/495/405/Z2SD Open
Jacket Temperature Switch | High temperature D476/486/496/406-TSH Normal
(D476/486/496/406) switch

Low Oil Level Switch Low level switch D477/487/497/407-LSL Normal
(D4771487/497/407)

Pressure Switch Low pressure switch | D478/488/498/408-PSL Normal
(D478/488/498/408) Pressure
Belt Tension Switch Low position switch D479/489/499/409-ZSL Normal
(D479/489/499/409)

For Gas Booster Compressor (D470-DR7, D480-DR8, D490-DR9, D400-DR10) to operate in REMOTE

(COMPUTER) mode:

Equipment Device Description | Device Tag State

PCS DC-D470/480/490/400-MN Start
command

Control Room Panel Computer/off hand D470/480/490/400-HS-A (C/O) | Computer

switch

Control Room Panel Reset hand switch D470/480/490/400-HS-C Normal

Gas Booster Compressor Lock off stop hand D470/480/490/400-HS-D (LOS) | Normal

(D470/480/490/400) switch

Pressure Switch High pressure switch | D472/482/492/402-PSH Normal

(D472/482/492/402)

Temperature Switch High temperature D473/483/493/403-TSH Normal

(D473/483/493/403) switch

Valve (D475/485/495/405) Open position switch | D475/485/495/405/Z2SD Open

Jacket Temperature Switch | High temperature D476/486/496/406-TSH Normal

(D476/486/496/406) switch

Low Oil Level Switch Low level switch D477/487/497/407-LSL Normal

(D477/487/497/407)

Pressure Switch Low pressure switch | D478/488/498/408-PSL Normal

(D478/488/498/408) Pressure

Belt Tension Switch Low position switch D479/489/499/409-ZSL Normal

(D479/489/499/409)

9.2.3.2. Motorized Valve D474/484/494/404-HV
For Motorized Valve D474/484/494/404-HV to open:

Equipment Device Description Device Tag State

PCS DC-D474/484/494/404-VD Open
command

Control Room Panel Computer/off hand switch | D474/484/494/404-HS-A Computer

(C/O)
Gas Booster Compressor D470/480/490/400-MM Running

(D470/480/490/400)
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9.2.3.3. Motorized Valve D475/485/495/405-HV

For Motorized Valve D475/485/495/405-HV to open:

Equipment Device Description Device Tag State
PCS DC-D474/484/494/404- | Open
VD command

Pressure Switch Low pressure switch D471/481/491/401-PSL | Normal
(D471/481/491/401) Pressure
Gas Booster Compressor | Gas Booster Compressor Run | D470/480/490/400-MM Running
(D470/480/490/400) Status

9.2.4. Inputs and Outputs
Equipment Signal Description Signal Tag Signhal Type
Gas Booster Compressor | Compressor start command | DC-D470/480/490/400-MN | Digital
(D470/480/490/400) Output
Gas Booster Compressor | Compressor stop command | DC-D470/480/490/400-MO | Digital
(D470/480/490/400) Output
Gas Booster Compressor | Compressor reset DC-D470/480/490/400-MX | Digital
(D470/480/490/400) command Output
Discharge Valve Valve open command DC-D474/484/494/404-VD | Digital
(D474/484/494/404) Output
Discharge Valve Valve close command DC-D474/484/494/404-VB Digital
(D474/484/494/404) Output
Valve Valve open command DC-D475/485/495/405-VD | Digital
(D475/485/495/405) Output
Valve Valve close command DC-D475/485/495/405-VB Digital
(D475/485/495/405) Output
Gas Booster Compressor | Compressor DC-D470/480/490/400-YS Digital Input
(D470/480/490/400) computer/hand status
Gas Booster Compressor | Compressor run status DC-D470/480/490/400-MM | Digital Input
(D470/480/490/400)
Pressure Switch Compressor suction low DC-D471/481/491/401-PL Digital Input
(D471/481/491/401) pressure status
Pressure Switch Compressor discharge high | DC-D472/482/492/402-PH Digital Input
(D472/482/492/402) pressure status
Temperature Switch Compressor discharge high | DC-D473/483/493/403-TH Digital Input
(D473/483/493/403) temperature status
Discharge Valve Valve computer/hand DC-D474/484/494/404-YS Digital Input
(D474/484/494/404) status
Discharge Valve Valve open status DC-D474/484/494/404-ZD | Digital Input
(D474/484/494/404)
Discharge Valve Valve closed status DC-D474/484/494/404-ZB Digital Input
(D474/484/494/404)
Valve Valve open status DC-D475/485/495/405-ZD | Digital Input
(D475/485/495/405)
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Jacket Temperature Jacket high temperature D476/486/496/406-TH Digital Input
Switch status
(D476/486/496/406)
Low Oil Level Switch Oil low level status D477/487/497/407-LL Digital Input
(D4771487/497/407)
Pressure Switch Jacket low pressure status | D478/488/498/408-PL Digital Input
(D478/488/498/408)
Belt Tension Switch Belt tension status D479/489/499/409-ZL Digital Input
(D479/489/499/409)
Flow Meter (D901) DGH Flow Rate DB-B901-FT Analog Input
Pressure Transmitter DGH Pressure Status DC-D501-PT Analog Input
(D501)

9.2.5. HMI Display
Device Description Status

Gas Booster Compressor (D470/480/490/400)
Gas Booster Compressor (D470/480/490/400)
Gas Booster Compressor (D470/480/490/400)
Gas Booster Compressor (D470/480/490/400)
Gas Booster Compressor (D470/480/490/400)
Gas Booster Compressor (D470/480/490/400)
Gas Booster Compressor (D470/480/490/400)
Gas Booster Compressor (D470/480/490/400)
Temperature Switch (D473/483/493/403)
Pressure Switch (D472/482/492/402)
Pressure Switch (D471/481/491/401)
Pressure Switch (D478/488/498/408)

Jacket Temperature Switch (D476/486/496/406)

Duty 1 Chosen
Duty 1 Running
Duty 2 Chosen
Duty 2 Running
Duty 3 Chosen
Duty 3 Running
Duty 4 Chosen
Duty 4 Running
Discharge Temperature
Discharge Pressure
Suction Pressure
Jacket Pressure
Jacket Temperature

Low Oil Level Switch (D477/487/497/407) Oil Level
Belt Tension Switch (D479/489/499/409) Belt Tension
Gas Booster Compressor (D470/480/490/400) Reset

Valve (D475/485/495/405)
Valve (D474/484/494/404)
Flow Meter (D901)
Flow Meter (D901)

Valve Position Status

Valve Position Status

Gallery 5 Boiler Gas Flow (m?/h)
Boiler System Gas Flow (m?h)

Pressure Transmitter (D501)

Gas Sphere Pressure (kPa)

Pressure Transmitter (D501)

Gas Sphere Pressure (High/Normal)

9.2.6. PCS Alarms
Equipment Alarm Alarm Condition Alarm Response
Description
Gas Booster Compressor Low suction | Low pressure switch DC- Compressor is taken out
(D470/480/490/400) pressure D471/481/491/401-PL is of service
active

Gas Booster Compressor High High pressure switch DC- Compressor is taken out
(D470/480/490/400) discharge D472/482/492/402-PH is of service

pressure

active
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Gas Booster Compressor High High temperature switch DC- | Compressor is taken out
(D470/480/490/400) discharge D473/483/493/403-TH is of service

temperature | active
Gas Booster Compressor High water High temperature switch Compressor is taken out
(D470/480/490/400) jacket D476/486/496/406-TH is of service

temperature | active
Gas Booster Compressor Low oil level | Low level switch Compressor is taken out
(D470/480/490/400) D477/487/497/407-LL is of service

below active

Gas Booster Compressor Low water Low pressure switch Compressor is taken out
(D470/480/490/400) jacket D478/488/498/408-PL is of service

pressure active
Gas Booster Compressor Low belt D479/489/499/409-ZL is Compressor is taken out
(D470/480/490/400) tension active of service

10. WASTE GAS BURNERS

Associated P&ID:
Associated NEWPCC Manuals:
Associated DCS HMI Screens:

1-0101D-A0053, 1-0101D-A0054
D1400 Revised

ndhold.G, ndholdga.G, ndgabrn.G
10.1. Process Description

DG from Waste Gas Piping flows to Waste Gas Burners 1-3 via cylinder operated and pressure control

valves, as shown in the table below. When the Surge Tank pressure reaches 2.4 kPa the valve
sequence open and DG flows to the burners.

Source Discharge Via
Burner 1 Waste Gas Valve (D512)
Pressure Control Valve (D562)
Waste Gas Piping Burner 2 Waste Gas Valve (D522)
Pressure Control Valve (D562)
Burner 3 Waste Gas Valve (D532)
Pressure Control Valve (D561)

10.2. Control Description

The Waste Gas Burners are controlled through a local Burner Control Panel. A hand/off/auto hand switch
(D511/521/531/241-HS) on the Burner Control Panel can be used to select HAND or AUTOMATIC
modes.

10.2.1. Local Manual Control Mode
In HAND mode, the burner’s pilot light is maintained continuously by the Burner Control Panel. The PCS

controls the flow of gas to the burner by operating the waste gas valves (D512/522/532). The valves are
opened or closed based off of the pressure in the Surge Tank described below.
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10.2.2. Remote Automatic Control Mode

In AUTOMATIC mode, the PCS starts a burner by sending a signal to the Burner Control Panel to initiate
the pilot light ignition prior to opening the waste gas valves. The PCS stops a burner by closing the waste
gas valve and then turning off the pilot light.

The Burners are assigned a duty priority by the operator and sequence as follows:

Duty 1 Burner starts when the Surge Tank pressure rises to 2.40 kPa.
Duty 2 Burner starts when the Surge Tank pressure rises to 2.50 kPa.
Duty 3 Burner starts when the Surge Tank pressure rises to 2.60kPa.
Duty 3 Burner stops when the Surge Tank pressure falls to 2.10kPa.
Duty 2 Burner stops when the Surge Tank pressure falls to 2.00 kPa.
Duty 1 Burner stops when the Surge Tank pressure falls to 1.90 kPa.

ok wnE

In the event of high digester pressure as measured by (DC-D131/132/133/134- PT and DB-D135/136-
PT), the Burners are sequenced as follows:

1. Duty 1 Burner starts when any digester reaches a pressure of 3.15 kPa.
a. This start request signal is cleared once the associated digester pressure falls below 2.9
kPa for 10 seconds.
2. Duty 2 Burner starts when any digester reaches a pressure of 3.25 kPa.
a. This start request signal is cleared once the associated digester pressure falls below 3.0
kPa for 10 seconds.
3. Duty 3 Burner starts when any digester reaches a pressure of 3.3 kPa.
a. This start request signal is cleared once the associated digester pressure falls below 3.1
kPa for 10 seconds.

The Burner sequencing from the Surge Tank pressure and the digester pressures are to be run in an OR
logic fashion such that start commands from either sequence can start and run the Burners. The Surge
Tank low pressure stop commands for a given duty Burner will override the digester pressure Burner
starting logic.

If a burner fails, the PCS will close the valves to the failed burner.

A high-pressure switch (D532-PH) indicates when there is high pressure in the waste gas line.

The PCS calculates the total amount of sludge gas wasted (m3/day) by summing the total gas to the
waste system (measured by D141/142/143/145/146-FT) and subtracting the total boiler sludge gas
consumption.

The burner building has an upper and lower gas detectors that alarm to the PCS.

10.2.3. Interlocks and Permissives

For Waste Gas Valves (D512/522/532) to operate:

Equipment Device Description Device Tag State
PCS DC-D511/521/531-BN Open Command
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10.2.4. Inputs and Outputs

Equipment Signal Description Signal Tag Signal Type

Waste Gas Valves (D512/522/532) Burner Flame Start DC-D511/521/531-BN | Digital
Command Output

Waste Gas Burner 1/2/3 Burner Flame Fault DC-D511/521/531-BF | Digital Input

(D511/521/531)

Waste Gas Burner 1/2/3 Burner Flame Status | DB-D511/521/531-BM | Digital Input

(D511/521/531)

Waste Gas DH Line Waste Gas Pressure | DC-D532-PH Digital Input

10.2.5. HMI Display

Device Description Status
Waste Gas Burner 1/2/3(D511/521/531/ Flame Status (Normal/Fail)
Waste Gas Burner 1/2/3 (D511/521/531) Burner Status (On/Off)

10.2.6. PCS Alarms

Equipment Alarm Description Alarm Condition Alarm Response

Waste Gas Burner 1/2/3 Waste Gas Burner DB-D241-BF in alarm Change duty

(D511/521/531) Pilot Flame Failure selections of
burners.

11. GAS DETECTION AND ALARMING

Associated P&ID: 1-0101D-A0061

Associated NEWPCC Manuals:

Associated DCS HMI Screens: nbhvac.G, ndgalms.G, ndhvac3.G, ndhvac2.G, ndhvac5.G,
ndhvac6.G, ndgabrn.G, ndegr.G

11.1. Process Description
Gas detectors (D935/936/937/938/939/940/941/942/943/944-GE) measure and transmit

(D935/936/937/938/939/940/941/942/943/944-GT) the gas concentration to a gas indicator relay
(D935/936/937/938/939/940/941/942/943/944-GlY).

Tag Location Description Control Loop | Fan Activated

S-1 Boiler Building D935

S-2 Digester Gallery 4 Penthouse D936

S-3 Digester Gallery 3 Isolation Chamber D937

S-4 Waste Gas Burner 4 Trap Room (Boiler Building) | D938 Exhaust Fan BF-46
S-5 East Gas Room D939

S-6 West Gas Room D940

S-7 Gas Storage Sphere Trap Room D941

S-8 Waste Gas Burner Isolation Chamber D942 Exhaust Fan DF-31
S-9 Waste Gas Burner Building Main Floor D943 Exhaust Fan DF-28
S-10 | Digester Gallery 4 Drip Trap Room D944 Exhaust Fan DF-26
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11.2. Control Description

The Gas Area Detection Alarms have a warning setpoint and an alarm set point, as shown in the table
below. When the gas concentration (% LEL) reaches or exceeds the alarm setpoint, alarms (horn and/or
strobe) are triggered at the device location and the alarm condition is sent to PCS. Additionally, select
locations have fan(s) which are interlocked to start when the alarm condition is met, as shown in the table
below.

When the alarm condition is triggered, Operations staff are dispatched immediately to investigate the site.

Warnings and alarms are reset through the Gas Monitoring Panel in the Digester Control Room. The east

electrical room has is own gas monitoring panel.

Location Description Units _Set Point Fan Activated
Warning Alarm
Boiler Building % LEL | 10 20
Digester Gallery 4 Penthouse % LEL |10 20 DF-15
Digester Gallery 3 Isolation Chamber % LEL |10 20 DF-10
Waste Gas Burner 4 Trap Room (Boiler Building) | % LEL | 10 20 BF-46
East Gas Room % LEL | 10 10 DF-13
West Gas Room % LEL | 10 20 DF-43
Gas Storage Sphere Trap Room % LEL | 10 20
Waste Gas Burner Isolation Chamber % LEL |10 20 DF-31
Waste Gas Burner Building Main Floor % LEL | 10 20 DF-28
Digester Gallery 4 Drip Trap Room % LEL | 10 20 DF-26
11.2.1. Inputs and Outputs

Equipment Signal Description Signal Tag Signal Type
Gas Indicator Relay Gas Alarm DB- Digital Input
(D935/936/937/938/939/94 D935/936/937/938/939/940
0/941/942/943/944) 1941/942/943/944-GA
East Gas Room Sensor Fault DB-D393-QF Digital Input
(D939-GDC)
East Gas Room Sensor Sensor In-Maintenance AIT-D939-1/2/3/4/5/6.Maint | Networked
(D939-GDC) Status Digital Input
East Gas Room Sensor Sensor Fault AIT-D939-1/2/3/4/5/6.Fault | Networked
(D939-GDC) Digital Input
East Gas Room Sensor Sensor Inhibited AIT-D939- Networked
(D939-GDC) 1/2/3/4/5/6.1nhibited Digital Input
East Gas Room Sensor Sensor Active AIT-D939-1/2/3/4/5/6.Active | Networked
(D939-GDC) Digital Input
East Gas Room Sensor Sensor Alarm 1 (High AIT-D939- Networked
(D939-GDC) 10%) SP 1/2/3/4/5/6.AAH_SP Analog Input
East Gas Room Sensor Sensor Alarm 2 (High AIT-D939- Networked
(D939-GDC) High 20%) SP 1/2/3/4/5/6. AAHH_SP Analog Input
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11.2.2. HMI Display

Device Description

Status

Gas Indicator Relay (D935/936/937/938/939/940/941/942/943/944)

Alarm Status (Normal/High)

Gas Indicator Relay (D935/936/937/938/939/940/941/942/943/944)

Alarm Status (Normal/Alarm)

East Gas Room Sensor (D939-GDC)

Value

East Gas Room Sensor (D939-GDC)

High Alarm SP

East Gas Room Sensor (D939-GDC)

High High Alarm SP

East Gas Room Sensor (D939-GDC)

Under Maintenance

East Gas Room Sensor (D939-GDC)

Faulted Status

East Gas Room Sensor (D939-GDC)

Inhibited

East Gas Room Sensor (D939-GDC)

Active

11.2.3. PCS Alarms

Equipment Alarm Alarm Condition Alarm
Description Response
Gas Indicator Relay Gas Alarm DB- Alarm
(D935/936/937/938/940/941/9 D935/938/939/940/941/942/943/944- | Notification
42/943/944) GA is above 40% LEL
Gas Indicator Relay Gas Alarm DB-D936/D937-GA is above 10% Alarm
(D936/937) LEL Notification
East Gas Room Sensor Gas Alarm DB-D939-GA in alarm Alarm
(D939-GDC) Notification

12. SUMP PUMPS
Associated P&ID:
Associated NEWPCC Manuals:
Associated DCS HMI Screens:

12.1. Process Description

1-0101D-A0077

ndhvacl.G, ndhvac2.G, ndhvac3.G

Location Pump Discharges To

North End of Digester Gallery 7 | D949-DP43 Land Drainage from Roof
D949-DP44

Entrance to Pipe Gallery 7 D945-DP47 Rainwater Piping

Entrance to Pipe Gallery 2 D946-DP49 Digester Gallery 1 South

Digester Gallery 6 D948-DP45 Sanitary Sewer in Boilers
D948-DP46

Digester Gallery 4 D947-DP48 Sanitary Sewer in Boilers
D947-DP50

12.2. Control Description

12.2.1. Local Automatic Control Mode

Each pump controlled in a LOCAL AUTOMATIC mode.
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Gallery 7 pumps have a Computer/off/Hand switch that allows for local operation of DP 43 and DP 44

The pump is started by a high-level float switch and shuts down at the low-level switch.

Each sump’s high-level switch is monitored by the PCS.

12.2.2. Inputs and Outputs

Equipment Signal Description | Signal Tag Signal Type
Digester Gallery 7 NE Sump Pumps (D949) High level status DB-D949-LH | Digital Input
Pipe Gallery 7 Entrance Sump Pump (D945) High level status DB-D945-LH | Digital Input
Pipe Gallery 2 Entrance Sump Pump (D946) High level status DB-D946-LH | Digital Input
Digester Gallery 6 Sump Pumps (D948) High level status DB-D948-LH | Digital Input
Digester Gallery 4 Sump Pumps (D947) High level status DB-D947-LH | Digital Input

12.2.3. HMI Display

Device Description

Status

Digester Gallery 7 NE Sump Pumps (D949)

Sump Pit Level Status (Normal/High)

Pipe Gallery 7 Entrance Sump Pump (D945)

Sump Pit Level Status (Normal/High)

Pipe Gallery 2 Entrance Sump Pump (D946)

Sump Pit Level Status (Normal/High)

Digester Gallery 6 Sump Pumps (D948)

Sump Pit Level Status (Normal/High)

Digester Gallery 4 Sump Pumps (D947)

Sump Pit Level Status (Normal/High)

12.2.4. PCS Alarms

Equipment Alarm Description | Alarm Condition Alarm Response

Digester Gallery 7 NE Sump level is high DB-D949-LH in Operations and maintenance

Sump Pumps (D949) alarm staff to examine/service the
pump

Pipe Gallery 7 Entrance | Sump level is high DB-D945-LH in Operations and maintenance

Sump Pump (D945) alarm staff to examine/service the
pump

Pipe Gallery 2 Sump level is high DB-D946-LH in Operations and maintenance

Entrance Sump Pump alarm staff to examine/service the

(D946) pump

Digester Gallery 6 Sump | Sump level is high DB-D948-LH in Operations and maintenance

Pumps (D948) alarm staff to examine/service the
pump

Digester Gallery 4 Sump | Sump level is high DB-D947-LH in Operations and maintenance

Pumps (D947) alarm staff to examine/service the

pump

13. MISCELLANEOUS

Associated P&ID:
Associated NEWPCC Manuals:
Associated DCS HMI Screens:

1-0101D-A0080

ndhvac2.G, ndoors.G, nearea?7.G, ndhvac4.G, ndgalms.G
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13.1.1. Inputs and Outputs

Equipment Signal Description Signal Tag Signal Type

Fire Alarm Panel Fire Alarm Status DB-D952-XA | Digital Input

West Electrical Room Door | Digester Electrical Room Door Open DB-D926-XA | Digital Input

(D926) Status

Control Room Door (D925) | Digester Control Room Door Open DB-D925-XA | Digital Input
Status

UPS (D960) Digester UPS Alarm DC-D960-QA | Digital Input

Instrument Air Low Pressure DB-D902-PL | Digital Input

13.1.2. HMI Display
Device Description Status

West Electrical Roo

m Door (D926)

Door status (Open/Closed)

Control Room Door

(D925)

Door status (Open/Closed)

Fire Alarm Panel

Fire alarm status (Normal/Alarm)

Fire Alarm Panel

Fire alarm status (On/Off)

Instrument Air

Low Pressure

13.1.3. PCS Alarms

Equipment Alarm Description Alarm Condition | Alarm Response
West Electrical Digester Electrical DB-D926-XA in Alarm Notification
Room Door Room Open Door alarm
(D962) Alarm
Control Room Digester Control DB-D925-XA in Alarm Notification
Door (D925) Room Open Door alarm
Alarm
UPS (D960) Power, battery DC-D960-QA in Check UPS panel
backup, or component | alarm
fault
Fire Alarm Panel | Fire alarm (smoke DB-D952-XA in Check fire alarm panel in digester
detector or pull station | alarm control room for specific zone. Call
activated) fire department if necessary. Silence
alarm and reset if needed.
Instrument Air Low Instrument Air DB-D902-PL Alarm Notification

Low Pressure
Switch

Pressure
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1. INFLUENT FLOW AND SLUICE GATES
Associated P&ID: 1-0101G-A0033
Associated NEWPCC Manuals: G201 - G210 Revised
Associated DCS HMI Screens: negrt, negrtbsl, negrtbs2

1.1. Process Description

Raw Sewage (RS) flows by gravity from the discharge chamber in the Main Building into the Influent
Header via two influent conduits
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The two influent conduits are also connected to the Tank Drain Header via a valved drain line. The
valves associated with the drain line are G17E and G17F. The Tank Drain Header flows to the Main
Interceptor.

The Influent Header connects to four motor-controlled sluice gates in parallel: G140-SG, G130-SG, G120-
SG and G110-SG. RS flows through the sluice gates to climber bar screens located at the front (east) end
of the grit tanks.

RS flows into the bar screens as follows:
e RS from Sluice Gate G110-SG flows to Bar Screen 1 (G150-BS)
e RS from Sluice Gate G120-SG flows to Bar Screen 2 (G160-BS)
e RS from Sluice Gate G130-SG flows to Bar Screen 3 (G170-BS)
e RS from Sluice Gate G140-SG flows to Bar Screen 4 (G180-BS)

1.2. Control Description
1.2.1. Local Manual Control Mode
The sluice gates (G110/120/130/140-SG) are controlled in LOCAL mode.

In LOCAL mode the gate position is controlled manually with an OPEN/OFF/CLOSE hand switch
(G110/120/130/140-HS-3).

1.2.2. Interlocks, Permissives and Control Signals

For Influent Sluice Gate (G110/120/130/140-SG) to operate in LOCAL (MANUAL) mode:

Equipment Device Description Device Tag State
Influent Sluice Gate Openlofficlose hand switch G110/120/130/140- Open, Close
(G110/120/130/140- HS-3 (OPN/OFF/CLS)
SG)
Influent Sluice Gate Local/off/remote hand switch G110/120/130/140- Local
(G110/120/130/140- HS-2 (LOR)
SG)

1.2.3. Inputs and Outputs
Equipment Signal Description Signal Tag Signal Type
Influent Sluice Gate Gate Closed Status GA-G110/120/130/140-ZB Digital Input
(G110/120/130/140-SG)
Influent Sluice Gate Gate Open Status GA-G110/120/130/140-ZD | Digital Input
(G110/120/130/140-SG)

1.2.4. HMI Display

Status
Sluice gate open/closed status

Device Description
Influent Sluice Gate (G110/120/130/140-SG)
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2. BAR SCREENS

Associated P&ID: 1-0101G-A0035
Associated NEWPCC Manuals: G501 - G503 Revised
Associated DCS HMI Screens: negrt, negrtbs1, negrtbs2

2.1. Process Description

A motor-controlled rake removes debris from the influent and deposits it onto two Serpentix conveyor
belts. Debris from Bar Screen 1 and 2 are sent to conveyor A250-SCON. Debris from Bar Screen 3 and 4
are sent to conveyor A260-SCON. RS flows through the bar screens and proceeds to the grit tanks.

Screened RS flows into the grit tanks as follows:
e RS from Bar Screen 1 (G150-BS) flows to Grit Tank 1
e RS from Bar Screen 2 (G160-BS) flows to Grit Tank 2
e RS from Bar Screen 3 (G170-BS) flows to Grit Tank 3
e RS from Bar Screen 4 (G180-BS) flows to Grit Tank 4

2.2. Control Description

Each bar screen has its own Local Control Panel (150/160/170/180) located near the bar screen.
Operation is controlled either LOCALLY using the local control panel or REMOTELY through the PCS.

2.2.1. Local Manual Control Mode

In LOCAL mode, the bar screen is manually controlled using a FORWARD/OFF/REVERSE hand switch
(G150/160/170/180-HS-5). Selecting FORWARD turns the bar screen motor on and raises the rake to
clear the screen. Selecting OFF turns the bar screen motor off. The bar screens are only operated in
REVERSE direction if the bar screen is caught.

2.2.2. Remote Manual Control Mode

In REMOTE MANUAL mode, the operator can manually start and stop the bar screen from a pop-up
dialog box.

2.2.3. Remote Automatic Control Mode

In REMOTE AUTOMATIC mode, the PCS sends an operator adjustable periodic signal for the rake to
clear the bar screen.

The bar screen rake is called to start when either of the following conditions are met:
e The timer elapses
e The influent level ahead of the bar screen rises past an operator-adjustable high level setpoint.

The timer is adjusted by the operator through the PCS (current value: 20 minutes; maximum value: 60
minutes; minimum value: 0 minutes) . The timer is reset when the bar screen has reached its limit of
travel or the influent channel level has raised past the high level setpoint.

The high level setpoint is adjusted as a percentage of the influent channel level (current value: 75%;
maximum value: 164.6%; minimum value: 0%) and adapted to a specific height. Currently, the high level
setpoint is 75%. High alarm is 80%
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The high-level start condition is latched. If the bar screen has reached its end of travel and the influent
channel level has fallen below the high level setpoint, level reset cycle count is incremented. Once the
count has reached an operated-adjustable cycle count (current value: 2 cycles; maximum value: 60

cycles; minimum value: 0 cycles), the high-level start condition is reset and the bar screen is stopped.

2.2.4. Interlocks, Permissives and Control Signals

For Bar Screen (G150/160/170/180-BS) to operate in LOCAL (MANUAL) mode:

Equipment Device Description Device Tag State

Local Control Panel Forward/Off/Reverse Hand G150/160/170/180-HS-5 Forward
Switch (FOR)

Local Control Panel Local/OfffRemote Hand Switch | G150/160/170/180-HS-2 Local

(LOR)

Local Control Panel Emergency Stop Hand Switch | G150/160/170/180-HS-3 (E/S) | Normal

Bar Screen Torque Switch G150/160/170/180-0S Normal

(G150/160/170/180-BS)

For Bar Screen (G150/160/170/180-BS) to operate in REMOTE (COMPUTER) mode:

(G150/160/170/180-BS)

Equipment Device Description Device Tag State
PCS GA- Start command
G150/160/170/180-MN
Local Control Panel Local/OfffRemote Hand Switch | G150/160/170/180- Remote
HS-2 (LOR)
Local Control Panel Emergency Stop Hand Switch | G150/160/170/180- Normal
HS-3 (E/S)
Bar Screen Torque Switch G150/160/170/180-OS | Normal
(G150/160/170/180-BS)
2.2.5. Inputs and Outputs
Equipment Signal Description Signal Tag Signal Type
Bar Screen Stop command GA-G150/160/170/180-MO | Digital Output

Bar Screen
(G150/160/170/180-BS)

Start command

GA-G150/160/170/180-MN

Digital Output

(G150/160/170/180-LIT)

(0% to 164 %)

Bar Screen Computer/hand status GA-G150/160/170/180-YS | Digital Input
(G150/160/170/180-BS)
Bar Screen Torque fault GA-G150/160/170/180-QF | Digital Input
(G150/160/170/180-BS)
Bar Screen Run status GA-G150/160/170/180-MM | Digital Input
(G150/160/170/180-BS)
Bar Screen Rake end of travel GA-G150/160/170/180-ZS | Digital Input
(G150/160/170/180-BS)
Ultra Sonic Level Sensor Influent channel level GA-G150/160/170/180-LT Digital Input
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2.2.6. HMI Display

Device Description Status

Bar Screen (G150/160/170/180-BS) Run status

Bar Screen (G150/160/170/180-BS) Computer/hand status

Bar Screen (G150/160/170/180-BS) High torque alarm

Bar Screen (G150/160/170/180-BS) End of travel (Yes/No)

Bar Screen (G150/160/170/180-BS) Level reset cycle setpoint (cycles)
Bar Screen (G150/160/170/180-BS) Level setpoint (%)

Bar Screen (G150/160/170/180-BS) Cycle time setpoint (minutes)
Ultra Sonic Level Sensor (G150/160/170/180-LIT) Influent level status (mm)

Ultra Sonic Level Sensor (G150/160/170/180-LIT) Influent level status (%)

2.2.7. PCS Alarm

Equipment Alarm Description Alarm Condition Alarm Response
Bar Screen High Torque Alarm GA-G150/160/170/180- Bar screen(s) taken
(G150/160/170/180-BS) QF is in alarm out of service

3. GRIT TANKS

Associated P&ID: 1-0101G-A0036
Associated NEWPCC Manuals: G201 - G210 Revised
Associated DCS HMI Screens:

3.1. Process Description

In the grit tank, RS is gently agitated with air. The agitation causes the grit to settle out, while the organic
matter remains suspended. Once settled, the grit slides down the slope of the tank bottom and into a grit
channel in the tank floor. A baffle wall limits the surface velocity of the RS as it flows into the next section
of the grit tank.

Each grit tank has a valved drain line that flows to the Tank Drain Header. A flushing water connection is
available to the flush the drain line. The flushing water to the drain line is controlled by a manual valve.

On the other side of the baffle wall, RS is vigorously agitated by air to releases odorous gasses from the
influent and increase the dissolved oxygen. The grit effluent (GE) leaving the grit tank flows over the
effluent weir to the East and West Grit Effluent conduits. Flow through the conduits is limited using stop
logs. Waste-activated sludge (WAS) from the Secondary Clarifiers and SBRs is added to the grit effluent
channel behind grit tank 4 before the West and East conduits. Valve GV-27A can be used to isolate the
WAS line from the GE conduit. The East conduit conveys the GE to the Center Ring in the Primary
Clarifiers Building. The West conduit conveys the GE to Primary Clarifiers 4 and 5 as well as the Center
Ring.

4. GRIT CONVEYORS AND HOPPERS
Associated P&ID: 1-0101G-A0037

Associated NEWPCC Manuals: G401 - G409 Revised
Associated DCS HMI Screens: negrt, negrtbsl, negrtbs2
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4.1. Process Description

Debris from the bar screens (G150/160/170/180-BS) travels down conveyors G250-SCON and G260-
SCON, through the hoppers and into a debris bin. Any debris that falls through the conveyor and onto the
conveyor pan is rinsed into the grit tanks. The fallen debris from G250-SCON is sent to Grit Tank 2, and
the fallen debris from G260-SCON is sent to grit tank 3. Debris is held in the hoppers when the center
debris bin is being removed or replaced.

4.2. Control Description

The Serpentix conveyors (G250/260-SCON) may be operated in LOCAL or REMOTE mode. In both
modes the PCS tracks each conveyor’s run-time.

4.2.1. Local Manual Control Mode — Conveyors (G250/260-SCON)

In LOCAL mode, the conveyor (G250/260-SCON) is started and stopped through a dedicated Local
Control Panel (G250/260).

4.2.2. Local Manual Control Mode — Debris Hopper (G250/260)

Each debris hopper gate is open and closed pneumatically by a OPEN/CLOSE hand switch (G250/260-
HS-4). The PCS tracks each hopper’s time in hours since it was last emptied through the closed position
switch status (GA-G250/260-ZB). The grit hoppers are normally left open unless the bin below is being
removed or replaced.

4.2.3. Local Manual Control Mode — PW Valve (G250/260-FV)

In LOCAL HAND mode, the PW valve is operated by setting the HAND/OFF/AUTO hand switch in the
Local Control Panel (G250/260-HS-4) to HAND. In HAND mode, the PW valve opens and rinses the
conveyor pan. In AUTO mode the solenoid is interlocked with the conveyor operation and is opened when
the conveyor is started.

4.2.4. Local Automatic Control Mode — PW Valve (G250/260-FV)

In LOCAL AUTOMATIC mode, the PW valve is operated by setting the HAND/OFF/AUTO hand switch in
the Local Control Panel (G250/260-HS-4) to AUTOMATIC. In LOCAL AUTOMATIC mode the PW valve is
interlocked with the conveyor operation and is opened when the conveyor is started.

4.2.5. Remote Manual Control Mode — Conveyors (G250/260-SCON)
In REMOTE MANUAL mode the conveyor is manually started and stopped from a pop-up dialog box.
4.2.6. Remote Automatic Control Mode — Conveyors (G250/260-SCON)

In REMOTE AUTO mode the conveyor (G250/260-SCON) is started and stopped when either of the
associated bar screens are running.

4.2.7. Interlocks, Permissives and Control Signals

For Serpentix Conveyor (G250/260-SCON) to operate in LOCAL (MANUAL) mode:
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Equipment Device Description Device Tag State

Serpentix Conveyor (G250/260-SCON) Local/Off/Remote Hand G250/260-HS-2 Local
Switch (LOR)

Serpentix Conveyor (G250/260-SCON) Conveyor fault G250/260-QF Normal

Serpentix Conveyor (G250/260-SCON) Lock Off Stop Hand G250/260-HS-1 Normal
Switch (LOS)

For Serpentix Conveyor (G250/260-SCON) to operate in REMOTE (COMPUTER) mode:

Equipment Device Description Device Tag State

PCS GA- G250/260-MN Start command
Serpentix Conveyor Local/OfffRemote Hand Switch | G250/260-HS-2 (LOR) | Remote
(G250/260-SCON)

Serpentix Conveyor Conveyor fault G250/260-QF Normal
(G250/260-SCON)

Serpentix Conveyor Lock Off Stop Hand Switch G250/260-HS-1 (LOS) | Normal
(G250/260-SCON)

4.2.8. Inputs and Outputs

Equipment Signal Description Signal Tag Signhal Type
Serpentix Conveyor Conveyor stop GA-G250/260-MO Digital Output
(G250/260-SCON) command

Serpentix Conveyor Conveyor start GA-G250/260-MN Digital Output
(G250/260-SCON) command

Serpentix Conveyor Conveyor GA-G250/260-MN Digital Input
(G250/260-SCON) computer/hand status

Serpentix Conveyor Conveyor fault GA-G250/260-QF Digital Input
(G250/260-SCON)

Serpentix Conveyor Conveyor run status GA-G250/260-MM Digital Input
(G250/260-SCON)

Grit Hopper (G250/260) Hopper closed status GA-G250/260-ZB Digital Input

4.2.9. HMI Display

Device Description Status

Serpentix Conveyor (G250/260-SCON) Conveyor run status

Serpentix Conveyor (G250/260-SCON) Conveyor computer/hand status
Serpentix Conveyor (G250/260-SCON) Conveyor fault

Serpentix Conveyor (G250/260-SCON) Conveyor run-time

Grit Hopper (G250/260) Hopper position status

Grit Hopper (G250/260) Hopper time since last empty (hours)

4.2.10. PCS Alarm

Equipment Alarm Description | Alarm Condition Alarm Response
Serpentix Conveyor Conveyor fault GA-G250/260-QF is in fault | Conveyor taken out of
(G250/260-SCON) service
Grit Hopper (G250/260) | Hopper duration >24 hours since hopper last | Alarm

emptied
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5. GRIT MONORAIL AND CLAMSHELL BUCKETS

Associated P&ID: 1-0101G-A0038
Associated NEWPCC Manuals:
Associated DCS HMI Screens:

5.1. Process Description

The grit from the pre-aeration and grit tanks is collected by operations staff manually using two clamshell
bucket and monorail systems. One monorail and clamshell bucket services tanks 1 and 2, and the other
monorail and clamshell bucket services tanks 3 and 4. Grit is collected daily from the bottom of the grit
tank, and grit from the pre-aeration tanks is collected yearly.

5.2. Control Description
The monorail and clamshell buckets are operated manually using a wireless remote.
6. GRIT BLOWERS

Associated P&ID: 1-0101G-A0039
Associated NEWPCC Manuals: G601 - G605 Revised
Associated DCS HMI Screens: negrt, negrtbl

6.1. Process Description

The raw screened sewage in the pre-aeration and grit tanks is agitated using air. The air is drawn from
the Intake Plenum on the West Wall by the grit blowers (G505-GB3, G506-GB4, and G508-GB5) located
in the West Basement. The tank blowers discharge into a common header. The common header feeds
the Primary Clarifier 4 and 5 Influent Channel and the Grit tanks.

The air to the Grit tanks is measured by flowmeters (G516-FT and G518-FT). Flowmeter G516-FT
measures the total air flow to Grit tanks 1 and 2 and flowmeter G517-FT measures the total air flow to
aeration zone of Grit tanks 1 and 2. Flowmeter G518-FT measures the total air flow tanks 3 and 4 and
flowmeter G519-FT measures the total air flow to aeration zone of Grit tanks 3 and 4.

Motorized modulating valves (G517-ZT and G519-ZT) throttle the flow to the Grit aeration zones for each
grit tank pair.

6.2. Control Description
The tank blowers (G506-GB4, and G508-GB5) can be controlled in LOCAL or REMOTE mode.

6.2.1. Local Manual Control Mode — Tank Blowers (G506/508-GB-4/5)

In LOCAL mode, the tank blowers are started by setting the COMPUTER/OFF/HAND hand switch to
HAND (G506/508-HS-2) in the Grit Control Room

6.2.2. Remote Manual Control Mode — Tank Blowers (G506/508-GB-4/5)

In REMOTE mode the blowers are controlled in MANUAL mode only. In REMOTE MANUAL mode the
blowers are manually sequenced on and off.
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6.2.3. Remote Automatic Control Mode — Modulating Valves (G517/519)

In REMOTE AUTOMATIC mode, the modulating valve G517 is controlled to maintain the operator
adjustable airflow setpoint for Grit tanks 1 and 2 to within a deadband. Similarly, the modulating valve
G519 is controlled to maintain the operator adjustable airflow setpoint for Grit tanks 3 and 4 to within a
deadband. The feedback airflow is measured by a flowmeter (G517/519-FT).

Grit tanks can be taken in and out of service on the PCS, the air flow set point for a tank pair is multiplied
by the number of tanks in service. If neither tank in a pair is in service, the airflow set point is set to zero.

The pre-aeration flow is monitored and tracked. The pre-aeration flow for Grit tanks 1 and 2 is calculated
as the flow measured by G517-FT minus the flow measured by G516-FT. The pre-aeration flow for Grit
tanks 3 and 4 is calculated as the flow measured by G519-FT minus the flow measured by G518-FT. This
flow is manually throttled by the pre-aeration valves.

There are high airflow level alarms for each pair of pre-aeration flow and aeration zone flow.

The common blower header pressure is measured by G515-PT and will alarm for high pressure. The
airflow temperature to Grit tanks 1 and 2 (G517-TT) and tanks 3 and 4 (G518-TT) is monitored and
alarms for high air temperature.

Each blower has integral bearing thermal sensors (G506/508 IE 1,2,3,4,5) that alarm (G506/508 QF) to
the PCS and shut the respective blower down and a discharge high temperature switch (G506/508-TSH)
alarms to the PCS and shuts the respective blower down.

6.2.4. Interlocks, Permissives and Control Signals

For Tank Blowers (G506/508-GB-4/6) to operate in LOCAL (MANUAL) mode:

Equipment Device Description Device Tag State
Tank Blower (G506/508- Computer/off/lhand hand G506/508-HS-2 (COH) Hand
GB-4/5) switch
Tank Blower (G506/508- Bearing Temperature Switch G506/508-TSH Normal
GB-4/5)
Local Control Panel Overcurrent relay G506/508-IUY Normal
Tank Blower (G506/508- Lock off stop hand switch G250/260-HS-1 (LOS) Normal
GB-4/5)

For Tank Blowers (G506/508-GB-4/6) to operate in REMOTE (COMPUTER) mode:
Equipment Device Description Device Tag State
PCS GA-G506/508-MN Start command
Tank Blower (G506/508- Computer/off/hand hand G506/508-HS-2 (COH) | Computer
GB-4/5) switch
Tank Blower (G506/508- Bearing Temperature Switch | G506/508-TSH Normal
GB-4/5)
Local Control Panel Overcurrent relay G506/508-1UY Normal
Tank Blower (G506/508- Lock off wstop hand switch G250/260-HS-1 (LOS) | Normal

GB-4/5)
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6.2.5. Inputs and Outputs

Equipment

Signal Description

Signal Tag

Signal Type

Tank Blower (G506/508-
GB-4/5)

Blower stop command

GA-G506/508-MO

Digital Output

Tank Blower (G506/508-
GB-4/5)

Blower start command

GA-G506/508-MN

Digital Output

Flowmeter (G517/519-FT)

Tank Blower (G506/508- Blower computer/hand GA-G506/508-YS Digital Input
GB-4/5) status

Tank Blower (G506/508- Blower run status GA-G506/508-MM Digital Input
GB-4/5)

Tank Blower (G506/508- Blower fault GA-G506/508-QF Digital Input
GB-4/5)

Aeration Pressure Aeration pressure GA-G515-PT Analog Input
Transmitter (G515-PT)

Aeration Temperature Discharge Temperature | GA-517-TT Analog Input
Transmitter (G517/519-TT)

Grit Tank Total Air Aeration total air flow GA-G516/518-FT Analog Input
Flowmeter (G516/518-FT)

Grit Tank Aeration Zone Air | Aeration Zone air flow GA-G517/519-FT Analog Input

Aeration Valve (G517/519-
ZT)

Valve position command

GA-G517/519-CO

Analog Output

ZT)

Aeration Valve (G517/519- | Valve position signal GA-G517/519-ZT Analog Input
ZT)
Aeration Valve (G517/519- | Computer/hand status GA-G517/519-YS Digital Input

6.2.6. HMI Display

Device Description Status
Tank Blower (G506/508) Fault
Tank Blower (G506/508) Run status

Tank Blower (G506/508)

Computer/hand status

Common Header Pressure (G515-PT)

Pressure

Grit Pair Total Flowmeter (G516/518-FT)

Grit Pair Total Airflow

Grit Pair Aeration Zone Flowmeter (G517/519-FT)

Grit Pair Aeration Zone Airflow

Grit Tank (GT1/2/3/4)

Grit Tank In-Service Status

Aeration Valve (G517/519-ZT)

Computer/hand Status

Aeration Valve (G517/519-ZT)

Position (percentage)

6.2.7. PCS Alarm

Equipment

Alarm Description

Alarm Condition

Alarm Response

Tank Blower (G506/508)

Blower fault

GA-G506/508-QF is in fault

Blower taken out of
service

(G51/5197-ZT)

air flow

calculated above threshold

Tank Blower (G506/508) | High air pressure G515-PT is above Alarm
threshold
Grit Aeration Valve High pre-aeration Pre-aeration airflow is Alarm
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Grit Aeration Valve High aeration air Girt aeration zone airflow is | Alarm
(G517/519-ZT) flow measured above threshold

7. TANK FANS

Associated P&ID: 1-0101G-A0041
Associated NEWPCC Manuals: G601 - G605 Revised
Associated DCS HMI Screens: negrt, negrtfn, negrtbl.G

7.1. Process Description

Tank exhaust fans (G608-GF4 and G609-GF4A) draw odorous gases from the underside of the pre-
aeration tank covers. The air is then vented up a stack located on the northwest corner of the Pre-
Treatment building. On the fan discharge there is a normally-closed pneumatic diaphragm damper (G08-
VZ and G609-VZ) that opens when the exhaust fan is running.

An additional tank fan (G610-GF4B) draws odorous gases trapped under the influent channel covers
ahead of the sluice gates. The tank fan sends the gases to Grit Tank 2 and Grit Tank 3 to be exhausted
by the tank area exhaust fans.

7.2. Control Description

The main exhaust fans (G608-GF4 and G609-GF4A) and tank fan (G610-GF4B) can be controlled in
LOCAL at the Field Device Panel (FDP-G) and in REMOTE by the PCS. Each tank fan (G608/609-GF-
4/4A) has a discharge pneumatic damper is interlocked with the associated fan operation to open when
the fan is energized

7.2.1. Local Manual Control Mode — Main Exhaust Fans (G608/609-GF-4/4A)

In LOCAL mode, the main exhaust fans are started by setting the COMPUTER/OFF/HAND hand switch
to HAND (G608/609-HS-2) in the Grit Control Room.

7.2.2. Local Manual Control Mode — Influent Channel Fan (G610-GF4B)

In LOCAL mode, the influent channel fan is started by setting the LOCAL/OFF/REMOTE hand switch
(G610-HS-2) in the local control panel.

7.2.3. Remote Manual Control Mode — Main Exhaust Fans (G608/609-GF-4/4A)

In REMOTE MANUAL mode the main exhaust fans are started and stopped by a pop up dialog box.

7.2.4. Remote Manual Control Mode - Influent Channel Fan (G610-GF4B)

In REMOTE MANUAL mode the influent channel fan is started and stopped by a pop up dialog box.

7.2.5. Interlocks, Permissives and Control Signals

7.2.5.1. Main Exhaust Fans (G608/609-GF-4/4A)

For Main Exhaust Fans (G608/609-GF-4/4A) to operate in LOCAL (MANUAL) mode:
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Equipment Device Description Device Tag State
Control Room Panel Computer/Hand hand switch | G608/609-HS-2 (COH) Hand
Main Exhaust Fan (G608/609- Pressure alarm status GA-G608/609-PA Normal
GF-4/4A)
Main Exhaust Fan (G608/609- Lock off stop hand switch G608/609-HS-1 (LOS) Normal
GF-4/4A)
For Main Exhaust Fans (G608/609-GF-4/4A) to operate in REMOTE (COMPUTER) mode:
Equipment Device Description Device Tag State
PCS GA-G608/609-MN Start command
Control Room Panel Computer/Hand hand switch | G608/609-HS-2 (COH) | Computer
Main Exhaust Fan Pressure alarm status GA-G608/609-PA Normal
(G608/609-GF-4/4A)
Main Exhaust Fan Lock off stop hand switch G608/609-HS-1 (LOS) | Normal
(G608/609-GF-4/4A)
7.2.5.2. Influent Channel Fan (G610-GF4B)
For Influent Channel Fan (G610-GF4B) to operate in LOCAL (MANUAL) mode:
Equipment Device Description Device Tag State
Local Control Panel Local/OfffRemote hand switch G610-HS-2 (LOR) | Local
Influent Channel Fan (G610-GF4B) | Pressure alarm status GA-G610-PA Normal
Influent Channel Fan (G610-GF4B) | Lock Off Stop Hand Switch G610-HS-1 (LOS) | Normal
For Influent Channel Fan (G610-GF4B) to operate in REMOTE (COMPUTER) mode:
Equipment Device Description Device Tag State
PCS GA-G610-MN Start
command
Local Control Panel Local/OfffRemote hand switch | G610-HS-2 (LOR) | Remote
Influent Channel Fan (G610-GF4B) | Pressure alarm status GA-G610-PA Normal
Influent Channel Fan (G610-GF4B) | Lock Off Stop Hand Switch G610-HS-1 (LOS) | Normal
7.2.6. Inputs and Outputs
Equipment Signal Description Signal Tag Signal Type
Main Exhaust Fan Main Exhaust Fan stop | GA-G608/609-MO Digital Output
(G608/609-GF-4/4A) command
Main Exhaust Fan Main Exhaust Fan start | GA-G608/609-MN Digital Output
(G608/609-GF-4/4A) command
Main Exhaust Fan Main Exhaust Fan GA-G608/609-YS Digital Input
(G608/609-GF-4/4A) computer/hand status
Main Exhaust Fan Main Exhaust Fan fault | GA-G608/609-QF Digital Input
(G608/609-GF-4/4A) (Low air pressure)
Main Exhaust Fan Main Exhaust Fan run GA-G608/609-MM Digital Input
(G608/609-GF-4/4A) status
Discharge Damper Damper open status GA-G608/609-2D Digital Input

(G608/609)
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Equipment Signal Description Signal Tag Signal Type
Influent Channel Fan Tank Fan fault GA-G610-QF Digital Input
(G610-GF4B)
Influent Channel Fan Tank Fan run status GA-G610-MM Digital Input
(G610-GF4B)

7.2.7. HMI Display

Device Description Status

Main Exhaust Fan (G608/609-GF-4/4A) Fault (Low air pressure)
Main Exhaust Fan (G608/609-GF-4/4A) Run status

Main Exhaust Fan (G608/609-GF-4/4A) Computer/hand status
Main Exhaust Fan (G608/609-GF-4/4A) Discharge damper open
Influent Channel Fan (G610-GF4B) Fault

Influent Channel Fan (G610-GF4B) Run status

Influent Channel Fan (G610-GF4B) Computer/hand status

7.2.8. PCS Alarm

Equipment Alarm Description | Alarm Condition Alarm Response

Main Exhaust Fan Loss of air flow GA-G608/609-QF is in fault | Main Exhaust Fan

(G608/609) taken out of service

Tank Fan (G610) Loss of air flow GA-G610-QF is in fault Tank Fan taken out of
service

8. TANK AREA EXHAUST FANS

Associated P&ID: 1-0101G-A0042-001, 1-0101G-A0042-002
Associated NEWPCC Manuals: G201 - G210 Revised
Associated DCS HMI Screens: negrt, negrtfn

8.1. Process Description

Outside air flows into the tank area through four manual dampers (G642/643/644/645) on the East wall.
These manual dampers are closed in winter. Air from the tank area is drawn out through the Suction
Plenum by five exhaust fans (G611-GF5, G613-GF6, G615-GF7, G612-GF8, and G617-GF9). The air is
then vented out the odour control stack. The exhaust fans operate in the same manner as tank exhaust
fans G608-GF4 and G609-GF4A.

8.2. Control Description

The tank area exhaust fans (G611/613/615/612/617-GF-5/6/7/8/9) can be controlled in REMOTE by the
PCS and in LOCAL at the Field Device Panel (FDP-G) . Each fan has an interlocked normally-closed
pneumatic discharge damper (G611/G612/G613/G615/G617-VZ) that opens when the fan is called to
start.

A discharge low pressure switch (G611/613/615/612/617-PS) detects fan failure and alarms to the PCS.
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8.2.1. Local Manual Control Mode

In LOCAL mode, the main exhaust fans are started by setting the COMPUTER/OFF/HAND hand switch
to HAND (G608/609-HS-2) in the Grit Control Room.

8.2.2. Remote Manual Control Mode

In REMOTE mode the fans are controlled in MANUAL. In REMOTE MANUAL the fans are started and

stopped manually by a pop-up dialog box.

8.2.3. Interlocks, Permissives and Control Signals

For Tank Area Exhaust Fans (G611/613/615/612/617-GF-5/6/7/8/9) to operate in LOCAL (MANUAL)

mode:
Equipment Device Description | Device Tag State
Control Room Panel Computer/off/lhand G611/613/615/612/617- Hand
hand switch HS-2 (COH)
Tank Area Exhaust Fans Pressure alarm G611/613/615/612/617- Normal
(G611/613/615/612/617-GF-5/6/7/8/9) | status PA
Tank Area Exhaust Fans Lock off stop hand G611/613/615/612/617- Normal
(G611/613/615/612/617-GF-5/6/7/8/9) | switch HS-1 (LOS)
For Tank Area Exhaust Fans (G611/613/615/612/617-GF-5/6/7/8/9) to operate in REMOTE
(COMPUTER) mode:
Equipment Device Description | Device Tag State
PCS GA- Start
G611/613/615/612/617- | command
MN
Control Room Panel Computer/off/lhand (G611/613/615/612/617- | Computer
hand switch HS-2 (COH)
Tank Area Exhaust Fans Pressure alarm G611/613/615/612/617- | Normal
(G611/613/615/612/617-GF-5/6/7/8/9) | status PA
Tank Area Exhaust Fans Lock off stop hand G611/613/615/612/617- | Normal
(G611/613/615/612/617-GF-5/6/7/8/9) | switch HS-1 (LOS)
8.2.4. Inputs and Outputs
Equipment Signal Description Signal Tag Signal Type
Tank Area Exhaust Fans Tank Exhaust Fan stop GA- Digital Output
(G611/613/615/612/617-GF- | command G611/G612/G613/G615/
5/6/7/8/9) G617-MO
Tank Area Exhaust Fans Tank Exhaust Fan start GA- Digital Output
(G611/613/615/612/617-GF- | command G611/G612/G613/G615/
5/6/7/8/9) G617-MN
Tank Area Exhaust Fans Tank Exhaust Fan GA- Digital Input
(G611/613/615/612/617-GF- | computer/hand status G611/G612/G613/G615/
5/6/7/8/9) G617-YS
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Equipment Signal Description Signal Tag Signal Type
Tank Area Exhaust Fans Tank Exhaust Fan fault GA- Digital Input
(G611/613/615/612/617-GF- G611/G612/G613/G615/

5/6/7/8/9) G617-QF

Tank Area Exhaust Fans Tank Exhaust Fan run GA- Digital Input
(G611/613/615/612/617-GF- | status G611/G612/G613/G615/

5/6/7/8/9) G617-MM

Discharge Damper Damper open status GA- Digital Input
(G611/G612/G613/G615/G6 G611/G612/G613/G615/

17-V2) G617-ZD

8.2.5. HMI Display

Device Description Status

Tank Area Exhaust Fans (G611/613/615/612/617-GF-5/6/7/8/9) Fault

Tank Area Exhaust Fans (G611/613/615/612/617-GF-5/6/7/8/9) Run status

Tank Area Exhaust Fans (G611/613/615/612/617-GF-5/6/7/8/9) Computer/hand status

Tank Area Exhaust Fans (G611/613/615/612/617-GF-5/6/7/8/9) Discharge damper position

East Wall Intake Dampers (G642/643/644/645) Damper position

8.2.6. PCS Alarm

Equipment Alarm Alarm Condition Alarm
Description Response
Tank Area Exhaust Fans Loss of air GA- G611/613/615/612/617- | Exhaust fan
(G611/613/615/612/617-GF- flow QFisin alarm taken out of
5/6/7/8/9) service

9. SUMP PUMPS
Associated P&ID: 1-0101G-A0052
Associated NEWPCC Manuals:  Table G109 Revised
Associated DCS HMI Screens: negrt, negrtfn

9.1. Process Description

Sump Pump G504-GP6 pumps water from the East Basement Sump into the Surge Well via Manhole
#14.

Sump Pump G507-GP7 pumps water from the Gallery 6 Sump into the Surge Well via the Junction
Chamber Manhole.

Sump Pump G510-GP13 pumps water from the Gallery 4 Sump into the Surge Well via the Junction
Chamber Manhole.

9.2. Control Description
9.2.1. Local Manual Control Mode

The three pumps are controlled using a level controller. The PCS monitors high sump level alarm
(G504/507/510-LAH).
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9.2.2. Interlocks, Permissives and Control Signals

For Sump Pumps (G504/507/510-GP-6/7/13) to operate in LOCAL (MANUAL) mode:

Equipment Device Description Device Tag State

Sump Pump (G504/507/510) | Level control G504/507/510-LC (On/Off) | High Level

Sump Pump (G504/507/510) | Lock off stop hand switch | G504/507/510-HS (LOS) Normal
9.2.3. Inputs and Outputs

Equipment Signal Description Signal Tag Signal Type

Sump Pump (G504/507/510) | High level alarm GA-G504/507/510-LA Digital Input

9.2.4. HMI Display

Device Description

Status

Sump Pump (G504/507/510)

High Level

9.2.5. PCS Alarm

Equipment Alarm Description | Alarm Condition Alarm Response
Sump Pump High level alarm GA-G504/507/510-LAisin | Alarm
(G504/507/510) alarm

10. FLUSHING WATER PUMPS

Associated P&ID:
Associated NEWPCC Manuals:
Associated DCS HMI Screens:

10.1. Process Description

1-0101G-A0054
Table G109 Revised
negrt, negrtfw

The Flushing Water pumps (G502/503-GP-2/3) draw water from the Final Effluent (FE) North and/or
South conduit. The pumps discharge FE into a common header, through a strainer.housing and feeds
the flushing water system. . Backwash from the strainer housing discharges into the influent header.

10.2. Control Description

10.2.1. Local Manual Control Mode — Flushing Water Pumps (G502/503-GP-2/3)

In LOCAL mode the pumps are operated by setting the COMPUTER/OFF/HAND switch (G502/503-HS-2)

to HAND.

10.2.2. Remote Manual Control Mode — Flushing Water Pumps (G502/503-GP-2/3)

In REMOTE MANUAL mode the Flushing Water Pumps are manually sequenced to maintain the flushing
water pressure (GA-G650-PT). The pumps are started and stopped from a pop-up dialog box.
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10.2.3. Interlocks, Permissives and Control Signals

10.2.3.1.

Flushing Water Pumps (G502/503-GP-2/3)

For Flushing Water Pumps (G502/503-GP-2/3) to operate in LOCAL (MANUAL) mode:

Equipment Device Description Device Tag State

Control Room Panel Computer/off/fhand hand G502/503-HS-2 (COH) Hand
switch

Flushing Water Pump Low seal water pressure G502/503-PSL Normal

(G502/503) switch

Flushing Water Pump Lock off stop hand switch | G502/503-HS-1 (LOS) Normal

(G502/503)

For Flushing Water Pumps (G502/503-GP-2/3) to operate in REMOTE (COMPUTER) mode:

Equipment Device Description Device Tag State

PCS GA-G502/503-MN Start
command

Control Room Panel Computer/off/fhand hand switch | G502/503-HS-2 (COH) Computer

Flushing Water Pump | Low seal water pressure switch | G502/503-PSL Normal

(G502/503)

Flushing Water Pump | Lock off stop hand switch G502/503-HS-1 (LOS) Normal

(G502/503)

10.2.4. Inputs and Outputs
Equipment Signal Description Signal Tag Signal Type

Flushing Water Pumps
(G502/503-GP-2/3)

Start command

GA-G502/503-MO

Digital Output

Flushing Water Pumps
(G502/503-GP-2/3)

Stop command

GA-G502/503-MN

Digital Output

Flushing Water Pumps Computer/hand status GA-G502/503-YS Digital Input
(G502/503-GP-2/3)

Flushing Water Pumps Low seal water pressure GA-G502/503-PA Digital Input
(G502/503-GP-2/3) alarm

Flushing Water Pumps Run status GA-G502/503-MM Digital Input
(G502/503-GP-2/3)

Flushing Water Pressure GA-G560-PT Analog Input

10.2.5. HMI Display

Device Description

Status

Flushing Water Pump (G502/503)

Low seal water pressure alarm

Flushing Water Pump (G502/503)

Computer/hand status

Flushing Water Pump (G502/503)

Run status

Flushing Water Pump (G502/503)

Run time (hours)

Grit Flushing Water System

Flushing water pressure (PSIG)
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10.2.6. PCS Alarm

Equipment Alarm Description | Alarm Condition Alarm Response
Flushing Water Pump Loss of Seal Water | GA-G502/503-PA is in Alarm notification
(G502/503) Pressure alarm

11. H2S MONITOR

Associated P&ID:

1-0101G-A0056

Associated NEWPCC Manuals:
Associated DCS HMI Screens:

G901 - G905 Revised
negrtbs2.G, negrtbs1.G, negrtfn.G, negrthv.G

11.1. Process Description

The H2S monitoring system (G525-AE, G525-AT, and G525-AlY) measures the HzS levels in the Grit
Building. The analyzer and alarm (G525-AT/AlY) are located in the southwest corner of the building, and
the sensor (G525-AE) is located in the pre-aeration and grit tank area. When the H2S levels exceed 5
ppm, an alarm signal is sent to the control room panel as digital input GA-G525-AA. When the system is
in alarm, the PCS sets off the building alarms. Additionally, the signal is sent to alarm beacons in the tank
room (G52-AA-2) and above the AIT (G525-AA-1). The alarm is automatically shut off once the H2S
concentration drops to O ppm.

11.2. Control Description

11.2.1. Inputs and Outputs

Equipment Signal Description Signal Tag Signhal Type

H2S analyzer (G525-AY) H2S PPM GA-G525-AA Digital Input

H2S analyzer (G525-AY) H.S PPM GA-G525-AT Analog Input
11.2.2. HMI Display

Device Description Status

H2S analyzer (G525-AY)

High level alarm

H2S analyzer (G525-AY)

Concentration (ppm)

11.2.3. PCS Alarm

Equipment

Alarm Description

Alarm Condition

Alarm Response

H2S monitor (G525-AY)

H2S high level
alarm

GA-G525-AA is in alarm

Alarm notification
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1. PRIMARY CLARIFIERS 1, 2, & 3

Associated P&ID: 1-0101P-A0058, 1-0101P-A0060
Associated NEWPCC Manuals: P301 - P320 Revised
Associated DCS HMI Screens: npslpl.G, nearea2.G

1.1. Process Description

Grit effluent (GE) flows from the junction chamber via the east and west conduits to the control chamber
inner ring. The GE flows from the control chamber inner ring through three parallel sluice gates (P103-
1PM15, P203-2PM16, and P303-1PM17) and into primary clarifiers 1, 2, and 3 as follows:

o GE from sluice gate P103-1PM15 goes to Primary Clarifier 1
o GE from sluice gate P203-2PM16 goes to Primary Clarifier 2
e GE from sluice gate P303-1PM17 goes to Primary Clarifier 3

Primary Effluent (PE) flows out of clarifiers 1, 2, and 3 to the control chamber outer ring.
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Each clarifier has its own motorized sludge and scum sweep (P104-1PM1, P204-2PM2, and P304-1PM3)
that are typically run in LOCAL MANUAL mode. The sweep pushes the settling sludge into a sludge
hopper at the bottom of the tank and skims scum into the walkway channels. The scum is then manually
skimmed to the tank’s scum trough at the top of the tank. The sludge then travels to sludge valves P102-
HV, P202-HV, and P302-HV. Scum goes to scum pumps P901-1PP21 and P905-1PP22.

1.2. Control Description

1.2.1. Local Manual Control Mode - Sludge and Scum Sweep (P104/204/304-1/2/1-PM-1/2/3)

The clarifier sludge and scum sweep motors are controlled through the local control panels
(P104/204/304-HS-B), and through the lock/off/stop switch (P104/204/304 HS A) by each motor. Each
sludge and scum sweep has a torque switch (P104/204/304 OSH) that senses when the motor is
overloaded and causes the sweep to stop and sends the overload alarm (DD-P104/204/304-QF) to the
PCS.

In LOCAL MANUAL mode, the sludge and scum sweep is started and stopped using the START or STOP
hand switch (P104/204/304-HS-B) at the local control panel located near the sludge and scum sweep
motor.

1.2.2. Remote Manual Control Mode - Sludge and Scum Sweep (P104/204/304-1/2/1-PM-1/2/3)

In REMOTE MANUAL mode the sludge and scum sweep can be started and stopped from the pop-up
faceplate.

1.2.3. Remote Automatic Control Mode - Sludge and Scum Sweep (P104/204/304-1/2/1-PM-1/2/3)

The sludge and scum sweep (P104/204/304-1/2/1-PM-1/2/3) must be started in MANUAL mode before
switching to REMOTE AUTOMATIC.

In REMOTE AUTOMATIC mode, the sludge and scum sweep runs continuously once it is manually
started.

1.2.4. Interlocks, Permissives and Control Signals

1.2.4.1. Clarifiers 1, 2, & 3 Primary Influent Sluice Gates (P103/203/303-1/2/1-PM-15/16/17)

For Primary Influent Sluice Gate (P103/203/303-1/2/1-PM-15/16/17) to operate in LOCAL (MANUAL)
mode:

Equipment Device Description Device Tag State
Primary Influent Sluice | Local/off/remote hand switch P103/203/303-HS-D Local

Gate (P103/203/303- (LOR)

1/2/1-PM-15/16/17)

Primary Influent Sluice | Open, close hand switch P103/203/303-HS-F,G | Open, close
Gate (P103/203/303- (OPN,CLS)

1/2/1-PM-15/16/17)

Primary Influent Sluice | Open, close torque switch P103/203/303- Normal
Gate (P103/203/303- 0OSD,0SB

1/2/1-PM-15/16/17)
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Equipment Device Description Device Tag State

Primary Influent Sluice | Open, close position switch P103/203/303- Not opened, not

Gate (P103/203/303- ZSD,ZSB closed

1/2/1-PM-15/16/17)

Primary Influent Sluice
Gate (P103/203/303-
1/2/1-PM-15/16/17)

Lock off stop hand switch

P103/203/303-HS-E
(LOS)

Normal

1.2.4.2. Sludge and Scum Rake (P104/204/304-1/2/1-PM-1/2/3)

For Sludge and Scum Rake (P104/204/304-1/2/1-PM-1/2/3) to operate in LOCAL (MANUAL) mode:

Equipment Device Description Device Tag State
Sludge and Scum Rake Start hand switch P104/204/304-HS-B Start
(P104/204/304-1/2/1-PM-1/2/3) (START)

Sludge and Scum Rake High torque switch P104/204/304-OSH Normal
(P104/204/304-1/2/1-PM-1/2/3)

Sludge and Scum Rake Lock off stop hand P104/204/304-HS-A Normal

(P104/204/304-1/2/1-PM-1/2/3)

switch

(LOS)

For Sludge and Scum Rake (P104/204/304-1/2/1-PM-1/2/3) to operate in REMOTE (COMPUTER) mode:

Equipment

Device Description

Device Tag

State

PCS

810/820/830-DDE-01

Start command

Sludge and Scum Rake
(P104/204/304-1/2/1-PM-1/2/3)

Auto /Hand Switch

P104/204/304-HS

Auto

Sludge and Scum Rake High torque switch P104/204/304-OSH Normal
(P104/204/304-1/2/1-PM-1/2/3)
Sludge and Scum Rake Lock off stop hand P104/204/304-HS-A Normal
(P104/204/304-1/2/1-PM-1/2/3) | switch (LOS)

1.2.5. Inputs and Outputs
Equipment Signal Description | Signal Tag Signal Type
Primary Influent Sluice Close command DD-P103/203/303-VB | Digital Output
Gate(P103/203/303)
Primary Influent Sluice Open command DD-P103/203/303-VD | Digital Output
Gate(P103/203/303)

Sludge and Scum Rake
(P104/204/304-1/2/1-PM-1/2/3)

Start command

810/820/830-DDE-01

Digital Output

Sludge and Scum Rake Computer/hand 810/820/830-DDC-02 Digital Input
(P104/204/304-1/2/1-PM-1/2/3) status

Sludge and Scum Rake Impending overload | 810/820/830-DDC-03 Digital Input
(P104/204/304-1/2/1-PM-1/2/3)

Sludge and Scum Rake Run status DD-P104/204/304-MM | Digital Input
(P104/204/304-1/2/1-PM-1/2/3)

Sludge and Scum Rake Overload status DD-P104/204/304-QF | Digital Input

(P104/204/304-1/2/1-PM-1/2/3)
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Equipment Signal Description | Signal Tag Signal Type

Sludge and Scum Rake Torque 810/820/830-DDC-05 Analog Input
(P104/204/304-1/2/1-PM-1/2/3)

1.2.6. HMI Display

Device Description Status

Clarifiers 1,2, & 3 Clarifier flow enable switch lock
Clarifiers 1, 2, & 3 Total influent flow (ML/day)
Clarifiers 1, 2, & 3 Total primary effluent flow
Sludge and Scum Rake (P104/204/304) Impending overload status
Sludge and Scum Rake (P104/204/304) Run status

Sludge and Scum Rake (P104/204/304) Torque (%)

1.2.7. PCS Alarm

Equipment Alarm Description Alarm Condition Alarm Response

Sludge and Scum Rake High Torque Alarm DD-P104/204/304-QF is Sludge and scum

(P104/204/304) overloaded rake taken out of
service

2. PRIMARY CLARIFIERS 4 & 5

Associated P&ID: 1-0101P-A0059, 1-0101P-A0061
Associated NEWPCC Manuals:
Associated DCS HMI Screens: npslp2.G, nearea2.G

2.1. Process Description

GE from the West Conduit flows through the Influent Conduit to two parallel sluice gates (P407-2PM18
and P507-1PM19).

GE flows to Primary Clarifier 4 via sluice gate P407-2PM18. The GE flowing to Primary Clarifier 4 is
aerated with air from the grit blowers via spargers in the distribution channel after the sluice gate before
entering Clarifier 4

The GE flows to Primary Clarifier 5 via sluice gate P507-1PM19 The GE flowing to Primary Clarifier 5 is
aerated with air from the grit blowers via spargers in the distribution channel after the sluice gate before
entering Clarifier 5

Each distribution channel has two scum control gates:
e Scum control gate SL-1(A) and SL-1(B) is used for cleaning out accumulated scum in the
header.
e Scum control gate SL-1(C) and SL-1(D) is used for cleaning out accumulated scum in the
header.

From the distribution channels, the GE flows into tanks 4 and 5. The bridge collector (1/2-PM-11/12)
scrapes the scum into the tank’s scum collector, and sludge into the tank’s sludge hoppers. Primary
Effluent (PE) flows over the effluent weirs into the PE conduit to the Oxygen Reactors.
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2.2. Control Description

2.2.1. Local Control Mode - Bridge Collector (1/2-PM-11/12)

The bridge collector (1/2-PM-11/12) is controlled locally by a PLC. The bridge collector has a drive motor
and a scraper hoist operating motor. The controls for the bridge collector are located on the moving
bridge. The bridge controls are configured so that FORWARD corresponds to moving towards the East,
and REVERSE to the West.

The control loop associated with the bridge collector 1PM11 is P409. The control loop associated with the
bridge collector 2PM12 is P509.

2.2.2. Local Manual Control Mode - Primary Influent Sluice Gate (P407/507-1/2-PM-18/19)

The sluice gates are controlled in LOCAL MANUAL mode only. In LOCAL MANUAL mode, the primary
influent sluice gates are controlled using the OPEN (P103/303-HS-F) and CLOSE (P103/303-HS-G) hand
switches located at the primary influent sluice gates

2.2.3. Interlocks, Permissives and Control Signals

For Primary Influent Sluice Gate (P407/507-1/2-PM-18/19) to operate in LOCAL (MANUAL) mode:

Equipment Device Description Device Tag State
Primary Influent Sluice Gate Local/off/fremote hand | P103/303-HS-D (LOR) | Local
(P407/507-1/2-PM-18/19) switch

Primary Influent Sluice Gate Open, close hand P103/303-HS-F,G Open, close
(P407/507-1/2-PM-18/19) switch (OPN,CLS)

Primary Influent Sluice Gate Open, close torque P103/303-0SD,0SB Normal
(P407/507-1/2-PM-18/19) switch

Primary Influent Sluice Gate Open, close position P103/303-ZSD,ZSB Not opened, not
(P407/507-1/2-PM-18/19) switch closed
Primary Influent Sluice Gate Lock off stop hand P103/303-HS-E (LOS) | Normal
(P407/507-1/2-PM-18/19) switch

* = Required for LOCAL MANUAL control from the Primary Clarifiers Control Room only.

2.2.4. Inputs and Outputs

Equipment Signal Description Signal Tag Signal Type
Primary Influent Sluice Gate Close command DD-P103/303-VB | Digital Output
(P407/507-1/2-PM-18/19)

Primary Influent Sluice Gate Open command DD-P103/303-VD | Digital Output
(P407/507-1/2-PM-18/19)

Bridge Collector (1/2-PM-11/12) Bridge power fault DD-P409/509-QF | Digital Input

2.2.5. HMI Display

Device Description Status

Bridge Collector (1/2-PM-11/12) Bridge power status (Normal/Fail)
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Bridge Collector (1/2-PM-11/12) Bridge travel status — Fail if the scum
collector doesn’t run for 75 minutes

2.2.6. PCS Alarm

Equipment Alarm Description Alarm Condition Alarm Response
Bridge Collector (1/2-PM- | Bridge power fault DD-P409/509-QF is in Alarm notification
11/12) alarm

3. SLUDGE SYSTEM - CLARIFIERS 1, 2, & 3

Associated P&ID: 1-0101P-A0064, 1-0101P-A0065
Associated NEWPCC Manuals:  P401 — P411 Revised
Associated DCS HMI Screens: npsipl.G, nearea2.G

3.1. Process Description

Primary sludge (PS) from the sludge hoppers in clarifiers 1, 2, and 3 flows through the normally-closed
sludge removal valves (PV-36A/B/C) as follows:

¢ Sludge from the clarifier 1 sludge hopper flows through valve PV-36A
e Sludge from the clarifier 2 sludge hopper flows through valve PV-36B
e Sludge from the clarifier 3 sludge hopper flows through valve PV-36C

The PS then flows to the sludge pump suction header via valves PV-37A and PV-37B. The PS is drawn
by two sludge pumps, P201-2PP2 and P301-1PP3 and discharged to sludge flow and density metering.

The PS lines from clarifiers 1, 2, and 3 also have valved lines for sludge transfer or tank drainage into the
siphon line and then to the Main Building Surge Well.

3.2. Control Description

3.2.1. Local Manual Control Mode - Sludge Removal Valves PV-36A/B/C (P102/202/302-HV)

In LOCAL MANUAL mode, the sludge removal valves must be put to HAND on the Primary Control room
panel then are controlled using the OPEN (P102/202/302-HS-D) and CLOSE (P102/202/302-HS-E) hand
switches located at the sludge removal valves or the OPEN (P102/202/302-HS-B) and CLOSE
(P102/202/302-HS-C) hand switches located at in the Primary Clarifiers control room panel.

3.2.2. Remote Manual Control Mode - Sludge Removal Valves PV-36A/B/C (P102/202/302-HV)

The sludge removal valves can be controlled in REMOTE MANUAL mode when the following conditions
are met:

e The Primary Clarifier Batch System (PCBS - See Section 5) is stopped.

e Sludge pump P201-2PP2 or P301-1PP3 has not failed.

e The hand switch is in REMOTE mode

In REMOTE MANUAL mode the sludge removal valves can be opened and closed from the pop-up
faceplate.
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3.2.3. Remote Automatic Control Mode - Sludge Removal Valves PV-36A/B/C (P102/202/302-HV)

The sludge removal valves will AUTOMATICALLY open when the following conditions are met:

The valves are called to open by the PCBS

The valve is in REMOTE mode

The valves are not in alarm

The sludge density okay.

e The sludge density will latch to not okay if the sludge removal valve is open and the sludge
density is less than the operator set minimum density percentage (initially 2.8%) while the
sludge flow is greater than 5 L/s for longer than 180 seconds.

e This alarm must be manually reset by an operator.

e At least one sludge pump (P201/301-2/1-PP-2/3) is not in alarm

e The associated clarifier's pumping time has not elapsed (default value: 15 min; maximum value:
100 min; minimum value: 1 min)

e The associated clarifier is not set to be bypassed by the operator.

Once the sludge removal valve has automatically opened, it will be latched open. The valve will close
when one of the following conditions are met:

e The valve is called to close by the PCBS.

e The valve has faulted.

e The valve is not in REMOTE mode.

3.2.4. Local Manual Control Mode - Sludge Pump (P201/301-2/1-PP-2/3)

In LOCAL MANUAL mode, the sludge pumps are started using the ON/OFF hand switch (P201/301-HS-
H) at the local control panel or at the Primary Clarifiers control room panel by putting pumps to HAND

The sludge pump speed is adjusted using the INCREASE SPEED (P201/301-HS-F) and DECREASE
SPEED (P201/301-HS-G) buttons in the local control panel or the INCREASE SPEED (P201/301-HS-C)
and DECREASE SPEED (P201/301-HS-D) buttons in the Primary Clarifiers control room panel.

3.2.5. Remote Manual Control Mode - Sludge Pump (P201/301-2/1-PP-2/3)

The sludge pumps can be controlled in REMOTE MANUAL mode if the following conditions are met:
e The PCBS batch is not currently running (See section 5).
e The pump is in REMOTE mode at the local control panel.
e The pump is in REMOTE mode at the Primary Clarifier control room panel.

In REMOTE MANUAL mode the sludge pumps can be started and stopped by the operator from the pop-
up faceplate. Does a sludge removal valve from PC1-3 need to be open as well?

The speed can be manually set from a pop-up faceplate or the speed can be controlled in AUTOMATIC
mode as described below.

3.2.6. Remote Automatic Control Mode - Sludge Pump (P201/301-2/1-PP-2/3)

The pumps (P201-2PP2 and P301-1PP3) can be set to DUTY or STANDBY mode through the PCS. If
the DUTY pump fails, the STANDBY pump will be assigned to DUTY.

In REMOTE AUTOMATIC mode, the duty sludge pump will start automatically if the following conditions
are met:
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e The pump is called to start from the PCBS (See section 5).
e At least one sludge removal valve (P102/202/302-HV) is open.
e The pump is in REMOTE mode at the local control panel.
e The pump is in REMOTE mode at the Primary Clarifier control room panel.

Once the pump has automatically been started, the pump will be latched to run. The pump will run until it

is called to stop by the PCBS.

In REMOTE AUTOMATIC mode the sludge pump speed can be set manually from a pop-up faceplate or
can be controlled automatically. When controlled automatically, the pump speed is modulated by a PID
loop to maintain the sludge flow measured by P700-FT to the operator set flow (Minimum: 0 m3/hr;
Maximum: 90 mé/hr; Initial: 81 m3/hr) while the batch is running. When the batch is not running and the
pump speed is controlled automatically, the pump speed is maintained to the last value.

3.2.7. Interlocks, Permissives and Control Signals

3.2.7.1. Sludge Removal Valves PV-36A/B/C (P102/202/302-HV)

For Sludge Removal Valves PV-36A/B/C (P102/202/302-HV) to operate in LOCAL (MANUAL) mode:

Equipment Device Description Device Tag State
Control Room Panel Computer/hand switch | P102/202/302-HS-A Hand
(C/H)
Control Room Panel Open, close hand P102/202/302-HS-B,C | Normal
switch (OPN,CLS)
Sludge Removal Valves Open, close hand P102/202/302-HS-D,E | Normal*
(P102/202/302-HV) switch (OPN,CLS)

* = Required for LOCAL MANUAL control from the Primary Clarifiers Control Room only.

For Sludge Removal Valves (P102/202/302-HV) to operate in REMOTE (COMPUTER) mode:

Equipment Device Description Device Tag State

Control Room Panel Computer/hand switch | P102/202/302-HS-A Computer
(C/H)

PCS DD-P102/202/302-VD | Open command

3.2.7.2. Sludge Pump (P201/301-2/1-PP-2/3)

For Sludge Pump (P201/301-2/1-PP-2/3) to operate in LOCAL (MANUAL) mode:

Panel

hand switch

Equipment Device Description Device Tag State
Control Room Computer/off/hand hand P201/301-A (COH) Hand*
Panel switch
Local Control Panel | Pump local/remote hand P201/301-HS-E (L/R) Local
switch
Local Control Panel | Pump on/off hand switch P201/301-HS-H (On/Off) | Start
Control Room Increase, decrease speed P201/301-HS-C,D (I1S,DS) | Increase/decrease

speed
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Equipment Device Description Device Tag State
Local Control Panel | Increase, decrease speed P201/301-HS-F,G (IS,DS) | Increase/decrease
hand switch speed
Local Control Panel | Lock off stop hand switch P201/301-HS-B (LOS) Normal

* = Required for LOCAL MANUAL control from the Primary Clarifiers Control Room only.

For Sludge Pump (P201/301-2/1-PP-2/3) to operate in REMOTE (COMPUTER) mode:

Equipment Device Description Device Tag State
PCS DD-P201/301-MN Start command
Control Room Panel | Computer/off/fhand hand P201/301-A (COH) Computer

switch
Local Control Panel Pump local/remote hand P201/301-HS-E (L/R) Remote

switch
Local Control Panel Lock off stop hand switch P201/301-HS-B (LOS) Normal

3.2.8. Inputs and Outputs

Equipment Signal Description Signal Tag Signhal Type
Sludge Pump (P201/301-2/1-PP- Start command DD-P201/301-MN Digital
2/3) Output
Sludge Pump (P201/301-2/1-PP- Stop command DD-P201/301-MO Digital
2/3) Output
Sludge Pump (P201/301-2/1-PP- | Decrease speed DD-P201/301-SB Digital
2/3) command Output
Sludge Pump (P201/301-2/1-PP- | Increase speed DD-P201/301-SD Digital
2/3) command Output
Sludge Removal Valves Digital
(P102/202/302-HV) Open command DD-P104/204/304-VD Output
g/lg)d ge Pump (P201/301-2/1-PP- || - remote status DD-P201/301-HM Digital Input
g/lg)dge Pump (P201/301-2/1-PP- | o 1 status DD-P201/301-MM Digital Input
gl'g‘)dge Pump (P201/301-2/1-PP- | oo DD-P201/301-QF Digital Input
Sludge Pump (P201/301-2/1-PP- | Eddy current drive DD-P201/301-SM Digital Input
2/3) status
g/lg;:i ge Pump (P201/301-2/1-PP- Computer/hand status | DD-P201/301-YS Digital Input
Sludge Removal Valves -
(P102/202/302-HV) Open status DD-P104/204/304-ZD Digital Input
Sludge Removal Valves -
(P102/202/302-HV) Closed status DD-P104/204/304-ZB Digital Input
Sludge Removal Valves .
(P102/202/302-HV) Computer/hand status | DD-P104/204/304-QF Digital Input
g/lg;j ge Pump (P201/301-2/1-PP- Speed status DD-P201/301-ST Analog Input
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3.2.9. HMI Display

Device Description Status

Clarifier 1/2/3 Elapsed time (minutes)
Clarifier 1/2/3 Pump time (minutes)
Sludge Pump (P201/301-2/1-PP-2/3) Duty select (Standby/Duty)
Sludge Pump (P201/301-2/1-PP-2/3) Flow control

Sludge Pump (P201/301-2/1-PP-2/3) Flow setpoint

Sludge Pump (P201/301-2/1-PP-2/3) Run status

Sludge Pump (P201/301-2/1-PP-2/3) Speed (RPM)

Sludge Removal Valves (P102/202/302-HV) Computer/hand status
Sludge Removal Valves (P102/202/302-HV) Open/close status
Sludge Removal Valves (P102/202/302-HV) Valve density reset

4. SLUDGE SYSTEM - CLARIFIERS 4 & 5

Associated P&ID: 1-0101P-A0066, 1-0101P-A0067, 1-0101P-A0068
Associated NEWPCC Manuals:
Associated DCS HMI Screens: nearea2.G, npslp2.G

4.1. Process Description

Bridge Collector 1PM11 deposits PS into the five sludge hoppers at the end of Tank 4. Bridge Collector
2PM12 deposits PS into the five sludge hoppers at the end of Tank 5.

PS from Tank 4 Sludge Hopper 1 flows through valve PV-1A
PS from Tank 4 Sludge Hopper 2 flows through valve PV-1B
PS from Tank 4 Sludge Hopper 3 flows through valve PV-1C
PS from Tank 4 Sludge Hopper 4 flows through valve PV-1D
PS from Tank 4 Sludge Hopper 5 flows through valve PV-1E
PS from Tank 5 Sludge Hopper 1 flows through valve PV-1F
PS from Tank 5 Sludge Hopper 2 flows through valve PV-1G
PS from Tank 5 Sludge Hopper 3 flows through valve PV-1H
PS from Tank 5 Sludge Hopper 4 flows through valve PV-1J
PS from Tank 5 Sludge Hopper 5 flows through valve PV-1K

The sludge from the hoppers flow through the sludge removal valves (PV-1A/B/C/D/E/F/G/H/J/IK) to
pumps P401-1PP1 and P501-2PP4 via valve PV-3A. Pumps P401-1PP1 and P501-2PP4 can draw PS
from either tank by configuring valve PV-2A and valve PV-2B. The PS flows through valve PV-4A to
sludge flow and density metering.

4.2. Control Description

4.2.1. Local Manual Control Mode - Sludge Removal Valves PV-1A/B/C/D/E/FIG/H/J/IK
(P402/403/404/405/406/502/503/504/505/506-HV)

In LOCAL MANUAL mode, the sludge removal valves must be put to HAND on the Primary Control room
panel then are controlled using the OPEN (P402/403/404/405/406/502/503/504/505/506-HS-C) and
CLOSE (P402/403/404/405/406/502/503/504/505/506-HS-D) hand switches located at the sludge
removal valves or the OPEN (P402/403/404/405/406/502/503/504/505/506-HS-A) and CLOSE
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(P402/403/404/405/406/502/503/504/505/506-HS-B) hand switches located at in the Primary Clarifiers
control room panel.

4.2.2. Remote Manual Control Mode - Sludge Removal Valves PV-1A/B/C/D/E/FIG/HIJ/K
(P402/403/404/405/406/502/503/504/505/506-HV)

The sludge removal valves can be operated in REMOTE MANUAL mode if the following conditions are
met:

e The PCBS batch is not running (See section 5).

e At least one sludge pump (P401/501-2/1-PP-1/4) is not in alarm.

e The valve hand switch is in the REMOTE position.

In REMOTE MANUAL mode the valve can be opened and closed by the operator through the pop-up
faceplate.

4.2.3. Remote Automatic Control Mode - Sludge Removal Valves PV-1A/B/C/D/E/FIG/HIJIK
(P402/403/404/405/406/502/503/504/505/506-HV)

The sludge removal valves will AUTOMATICALLY open when the following conditions are met:

The valves are called to open by the PCBS

The valve is in REMOTE mode

The valves are not in alarm

The sludge density okay.

e The sludge density will latch to not okay if the sludge removal valve is open and the sludge
density is less than the operator set minimum density percentage (initially 2.8%) while the
sludge flow is greater than 5 m®/hr for longer than 60 seconds.

e This alarm must be manually reset by an operator.

e At least one sludge pump (P401/501-2/1-PP-1/4) is not in alarm

e The valve’s maximum pumping time has not elapsed
e The valve’s maximum pump time is a fraction of the associated clarifier's maximum pump

time. The clarifier's maximum pump time is set by the operator (default value: 35 min;
maximum value: 100 min; minimum value: 5 min). The operator assigns each valve a ratio
value (initially: 1.0), each valve’s maximum pumping time is then equal to the clarifiers
maximum pump time divided by the sum of all of the associated valve ratio values and
multiplied by the respective valve’s ratio value.

e The associated clarifier is not set to be bypassed by the operator.

Once the sludge removal valve has automatically opened, it will be latched open. The valve will close
when one of the following conditions are met:

e The valve is called to close by the PCBS.

e The valve has faulted.

e The valve is not in REMOTE mode.

(Please see P.C. discrepancy list item #7 regarding REMOTE AUTOMATIC operation of the sludge
removal valves)

4.2.4. Local Manual Control Mode - Sludge Pump (P401-2PP1)

In LOCAL MANUAL mode, the sludge pump is started using the ON/OFF hand switch (P401/-HS-H) in
the local control panel.
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