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1 INTRODUCTION

Year of Completion: 2004

Original Scope: Expand existing water treatment facility to meet city’s requirements and
Canadian Drinking Water Quality Guidelines.

This manual has been updated to include:

DATE DESCRIPTION OF CHANGE

December, 2018 This section is a new addition to incorporate information regarding plant

standards and procedures for site inspections, personnel training and
emergency response plans.

March, 2022 Inclusion of supplemental text regarding updates and upgrades made to
the water treatment plant as per WTP Project No. 211-12487-00.
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Igaluit Water Treatment Plant

Project History

The City of Iqgaluit:

City of lgaluit Public Works & Engineering
P.O. Box 460
Igaluit, NU XO0A OHO

Simon Doiron, Director of Public Works
Phone: (867) 222-2966
S.Doiron@iqaluit.ca

Sumon Ghosh, Director of Engineering
Phone : (867) 979-5636
S.Ghosh@iqaluit.ca

Project Engineer:

2004 Upgrades

Earth Tech Canada Inc. (Currently AECOM) 4916 47th Street
P.O. Box 1259 Yellowknife, NT X1A 2N9

Phone: 1 (867) 873-6316

2017 Upgrades

Glenn Prosko, Project Manager Nunami-Stantec
10160 112 Street Edmonton AB T5K 2L6
Glenn.Prosko@stantec.com

Phone: (780) 969-3258

2021-2022 Upgrades
Justin Rak-Banville, Project Manager WSP Canada Inc.
1600 Buffalo Place, Winnipeg, MB, R3T 6B8

General Contractor:

2004 Upgrades
90 North Construction & Development Ltd. (No longer in operation)
Suite 106, 6131-6th Street S.E. Calgary, AB T2H 1L9

2017 Upgrades

Maxime Gaudreau, Project Manager Kudlik Construction Ltd.
P.O. Box 727, 1519 Federal Road Iqaluit, NU X0A OHO

P: (418) 802-8224

mgaudreau@kudlik.biz
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Mechanical
Subcontractor:

2004 Upgrades

Schendel Mechanical Contracting Ltd. 20310-107 Avenue
Edmonton, AB T5T 3L7

Phone : (780) 447-3400

2017 Upgrades

Carl Fauteux, Vice-President Sifec North Inc.
P.O. Box 556,

Rankin Inlet, NU, X0C 0CO0,

carl@sifec.ca

Phone: (855) 437-4001

Electrical
Subcontractor:

2004 Upgrades

KRT Electric

1505 Federal Rd, Iqaluit, NU

P.O. Box 1259 Iqaluit, NU X0A OHO
Phone: (867) 979-2639

2017 Upgrades

Carl Fauteux, Vice-President Sifec North Inc.
P.O. Box 556,

Rankin Inlet, NU, X0C 0CO0,

carl@sifec.ca

Phone: (855) 437-4001

Instrumentation
Subcontractor:

2004 Upgrades
Vector Electric & Controls 3524-78 Avenue Edmonton, AB X1A 2P4
Phone: (780) 469-7900

2017 Upgrades

Carl Fauteux, Vice-President Sifec North Inc.
P.O. Box 556,

Rankin Inlet, NU, X0C 0CO0,

carl@sifec.ca

Phone: (855) 437-4001
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3 USE O&M MANUAL GUIDE

3.1 USE OF THIS MANUAL

The intent of this Operations and Maintenance (O&M) manual is to provide the operations and maintenance
personnel with a clear and concise understanding of how the City of Igaluit Water Treatment Plant (WTP)

operates, and the steps that must be followed to ensure that the facility is running safely and efficiently.

The primary goal of this manual and of all personnel operating in and around the WTP is loss prevention,
the prevention of personnel injury and property damage. To meet this objective, the operation and
maintenance program includes:

General site information and purpose of the WTP.

Specific operating instructions (divided into individual O&M Manual sections) pertaining to Architectural
& Structural, Process, Mechanical and Electrical and Instrumentation components of the WTP to be
learned and followed at all times to promote safe and efficient operation. These also include, but are

not limited to information for the following:

— Operational procedures for storage, treatment and distribution of potable water.
— Waste streams generated as part of the water treatment process.

— Hazardous substances found on site and their respective handling requirements.
— Water quality sampling and monitoring.

Site inspections and routine maintenance of all the facility’s systems and structures.

Detailed inspections of all equipment, facilities, system and structures as well as reporting and

correction of deficiencies.
Emergency procedures to be followed in the event of spills or accidents.
Proper record keeping.

— The appendices for each specific technical O&M section contain construction documents (record

drawings, specifications and shop drawings).

Maintaining a supply of parts, spare materials and equipment necessary to keep the facility running

safely and efficiently.

Personnel must review and be familiar with all chapters of the manual to ensure that they have a thorough
working knowledge of the Water Treatment Plant. This will enable them to turn directly to the correct chapter

should a reference be required.

END OF CHAPTER 3
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4 SITE INSPECTIONS

4.1 GENERAL SITE INSPECTIONS

The City of Igaluit Water Treatment Plant (WTP) is located south of Geraldine Lake, which also provides
the raw water source for potable water treatment at the WTP. With the exception of the occasional algal
blooms during the summer, Geraldine Lake provides relatively good quality raw water. The WTP has a
gross design capacity of 9,500 m3/day.

Site inspections are performed daily to ensure that all equipment and systems within the are operating and
properly functioning, as well as ensure the housekeeping aspects are in place (such as tidiness and
accessibility). On-shift operators perform daily rounds throughout the WTP in a 24-hour cycle. In the event
an equipment is identified to be deficient, it is tagged and logged for maintenance, or where required,
replacement. Refer to the Process, Mechanical, Electrical and Instrumentations Operations and
Maintenance Manuals for further details on the maintenance schedule and requirements for operating

equipment on site.

The observations for the daily site inspections are logged in the inspection’s logbook.

END OF CHAPTER 4
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5 PERSONNEL TRAINING

5.1 PERSONNEL TRAINING REQUIREMENTS

Personnel training is done in-house by the City of Iqaluit. Topics that are covered as part of the training
process include, but are not limited to the following:

Site safety and orientation.

Operating procedures for each of the process units on site.

WHIMIS.

Confined space.

First Aid

New operating personnel are expected to shadow an experienced operator as part of the training process.

5.2 FIRE

For this section, details will be added at a later time to address the following information:

The designated muster points in the event of a fire.

The primary responder during a fire event (e.g., apart from the local City fire department, operators may

also be trained to address fires on site).

Locations of all the manual fire alarm pull stations in the WTP.

5.3 SPILLS

In the event of a chemical spill, all operators on shift must be notified, and action must be taken to contain
the spill as soon as possible. Depending on the nature and location of the chemical spill, the local and

territorial environmental agencies may need to be notified.

Proper PPE must be worn when addressing the spills. Depending on the degree of the chemical spill hazard,
appropriate PPE would generally consist of the following:

Suits (ranging from regular coveralls to Hazmat protection)

Gloves

Goggles or face shields

Respirators

Rubber Boots

City of Iqaluit Water Treatment Plant
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Spills waste materials must be stored in a safe location until it can be safely disposed of through sea-lift

services.

5.4 OPERATIONAL AND CONTROLS ALARMS

In 2018, the City of Igaluit WTP commenced a project to carry out a water and wastewater facilities-wide
PLC and SCADA radio communications upgrade to allow all the water and wastewater facilities to
communicate directly with one other and allow for the control of the different communications systems City-
wide. The main control center is located within the WTP. As part of the implementation of the new PLC and
communications system, when PLC alarms are triggered, the Plant Superintendent will be notified, along
with the designated operators. This is to allow for timely response to the alarm and for plant personnel to

take appropriate action to rectify any process related emergencies.

END OF CHAPTER §
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6 EMERGENCY RESPONSE

6.1 GENERAL

During the event of an onsite emergency, the first point of contact would be the local dispatch emergency
service. On-shift operators would be expected to take appropriate action and respond to emergencies on
site. There are also back-up procedures that must be followed (the framework for which will be developed

at a later time).

In the event of an emergency, there are muster points on site located throughout the exterior of the plant

(details to be added at a later time).

The table below presents the strobe/beacon colour codes or alarm horns and their respective corresponding
emergency scenarios (details to be added at a later time).

STROBE/BEACON LIGHT COLOUR/
ALARM HORN EMERGENCY SCENARIO

- Fire

- Chlorine Leak

- Carbon Monoxide

END OF CHAPTER 6
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1 INTRODUCTION

Year of Completion: 2004
Original Scope: Expand existing water treatment facility to meet city’s requirements and

Canadian Drinking Water Quality Guidelines.

This manual has been updated to include:

DATE DESCRIPTION OF CHANGE

March, 2022 Inclusion of updates and upgrades made to the water treatment plant as
per WTP Project No. 211-12487-00.
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Igaluit Water Treatment Plant

Project History

City of lgaluit Public Works & Engineering
The City of Iqaluit: P.O. Box 460
Igaluit, NU XO0A OHO

Simon Doiron, Director of Public Works
Phone: (867) 222-2966
S.Doiron@iqaluit.ca

Sumon Ghosh, Director of Engineering
Phone : (867) 979-5636
S.Ghosh@iqaluit.ca

2004 Upgrades

Project Engineer: Earth Tech Canada Inc. (Currently AECOM) 4916 47th Street
P.O. Box 1259 Yellowknife, NT X1A 2N9

Phone: 1 (867) 873-6316

2017 Upgrades

Glenn Prosko, Project Manager Nunami-Stantec
10160 112 Street Edmonton AB T5K 2L6
Glenn.Prosko@stantec.com

Phone: (780) 969-3258

2021-2022 Upgrades

Justin Rak-Banville, Project Manager WSP Canada Inc.

1600 Buffalo Place, Winnipeg, MB, R3T 6B8

2004 Upgrades

General Contractor: 90 North Construction & Development Ltd. (No longer in operation)
Suite 106, 6131-6th Street S.E. Calgary, AB T2H 1L9

2017 Upgrades

Maxime Gaudreau, Project Manager Kudlik Construction Ltd.
P.O. Box 727, 1519 Federal Road Iqaluit, NU X0A OHO

P: (418) 802-8224

mgaudreau@kudlik.biz
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Mechanical
Subcontractor:

2004 Upgrades

Schendel Mechanical Contracting Ltd. 20310-107 Avenue
Edmonton, AB T5T 3L7

Phone : (780) 447-3400

2017 Upgrades

Carl Fauteux, Vice-President Sifec North Inc.
P.O. Box 556,

Rankin Inlet, NU, X0C 0CO0,

carl@sifec.ca

Phone: (855) 437-4001

Electrical
Subcontractor:

2004 Upgrades

KRT Electric

1505 Federal Rd, Iqaluit, NU

P.O. Box 1259 Iqaluit, NU X0A OHO
Phone: (867) 979-2639

2017 Upgrades

Carl Fauteux, Vice-President Sifec North Inc.
P.O. Box 556,

Rankin Inlet, NU, X0C 0CO0,

carl@sifec.ca

Phone: (855) 437-4001

Instrumentation
Subcontractor:

2004 Upgrades
Vector Electric & Controls 3524-78 Avenue Edmonton, AB X1A 2P4
Phone: (780) 469-7900

2017 Upgrades

Carl Fauteux, Vice-President Sifec North Inc.
P.O. Box 556,

Rankin Inlet, NU, X0C 0CO0,

carl@sifec.ca

Phone: (855) 437-4001
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3 BACKGROUND

3.1 2021-2022 UPGRADES AND IMPROVEMENT WORK

In 2021 and 2022, maintenance and upgrade work were carried out at the City of Igaluit water treatment
plant (WTP) as part of WSP Project No. 211-12487-00, in which the following modifications were made to

the electrical systems:
The installation of an Emergency Water Treatment Plant Bypass system including control and
automation in a programmed Bypass Mode;

The installation of the S::CAN online water quality monitoring devices at the WTP intake and on the
treated water pipe between the WTP and the Reservoir measuring chlorine residual, pH, and petroleum

hydrocarbon concentrations;

Replacement of a permanent sump pump in the Void space beneath the WTP including audible and
SCADA-integrated alarms;

Removal of existing submersible service pumps P410 and P411 from the Pumping Chamber and the

installation of two new inline Service Pumps in the utilidor tunnel below the Reservoir;

The installation of two new ultraviolet disinfection systems in place of the existing system.

Refer to the Process and Mechanical Operation & Maintenance manuals for all other upgrades made during

the 2021-2022 upgrades and improvement work.

3.2 ELECTRICAL SUPPLY

Electrical power is supplied to the WTP by the Quilliq Energy Corporation (QEC) and is configured to
provide a continuous power source to the WTP.

3.3 POWER SOURCE

A 400A, 347/600 Volt overhead service is provided to the WTP from a utility pole mounted transformer.
The WTP utility meter is located on the interior wall at the south corner of the building which is routed

through the meter cabinet prior to the main electrical distribution panel.

City of Iqaluit Water Treatment Plant
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3.4 FACILITY POWER DISTRIBUTION

3.4.1 MAIN DISTRIBUTION PANEL

A single 400 A main electrical distribution panel supplies all the WTP subpanels. The major
subpanels are distribution panel 2A, 2B, 6A, and the motor control center (MCC). In addition, the
main distribution panel supplies a 200A splitter which in turn feeds two UV control panels.
Distribution subpanel 2A supplies the lower level of the WTP, while panels 2B and 6B supply the
upper level.

3.4.2 DISTRIBUTION PANEL 2A

A 120/208 V, 60A circuit distribution panel supplies the lower-level loads, including the lower-level
receptacles, unit heaters, sodium hypochlorite pumps, motorized valves, lower floor PLC panels,

Clearwell level loads, battery packs, and tunnel lighting.

3.4.3 DISTRIBUTION PANEL 2B

A 120/208 V, 60 circuit distribution panel which supplies the majority of the power for the upper
level, which includes the upper-level receptacles, unit heaters, exhaust fans, motorized valves,
upper floor PLC panels, chlorinators, zinc orthophosphate dosing pumps, hydrofluorosilicic pumps,

fire alarm panel, exit lighting, and battery packs.

3.4.4 DISTRIBUTION PANEL 6A

A 347/600 V, 24 circuit distribution panel supplies the 347/600 V loads, including the exterior and
interior lighting and air handling unit AHU-2.

3.4.5 MOTOR CONTROL CENTER

The MCC is configured to operate various treatment process and mechanical equipment. Refer to

Chapter 10 of this Manual for the water treatment process operating procedures.

3.5 WATER TREATMENT PROCESS CONTROLS AND ALARMS

The overall water treatment process is controlled utilizing a programmable logic controller (PLC) with
multiple human-machine interfaces (HMI). The facility main control panels are the upper PLC cabinet, the
lower PLC cabinet, and the MCC. Each PLC cabinet will control and operate the water treatment process

instrumentation devices located on the same level as the PLC cabinet. The lower PLC module rack is

City of Iqaluit Water Treatment Plant
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interfaced with the upper PLC via a bus extension cable the PLC operates using a single processor module
located in the Upper PLC cabinet. HMI interface terminals located in the upper and lower PLC cabinets are
identical in the make and model and both allow complete access to all elements of the plant control system.

Refer to Chapter 4 of this Manual for the water treatment process operating procedures.

3.5.1 WATER TREATMENT PROCESS CONTROL

The water treatment process consists of UV disinfection, filtration, chlorination, fluoridation, and pH
adjustment. The treatment system is automated and is able to operate on a continuous basis;
however, can be switch to manual operation, if required. The production of treated water is
controlled via a level sensor in the treated water storage reservoir. When in automatic mode, the

PLC will initiate the production of water when the level in the reservoir reaches a lower threshold.

Refer to Drawings [-102 through 1-108 at the end of Chapter 10 for the overall water treatment

process instrumentation schematic.

3.5.2 WATER TREATMENT PROCESS ALARMS

The PLC continuously monitors the treatment process, as well as the mechanical, and electrical
operating systems. System or equipment failure alarms are indicated on the Versaview HMI screen.

Based on the severity of the alarm, the PLC may cease production or initiate backup systems.

Refer to Chapter 6 of this Manual for the water treatment process alarms.

3.6 CHLORINE DETECTION & MONITORING

The Chlorination Room is continuously monitored to detect the presence of a chlorine gas leak. Refer to

Chapter 7 for the chlorine detection alarms.

3.7 TELECOMMUNICATIONS/ALARM DIALER

The WTP has a dedicated phone line for the facility alarm dialer. When the WTP is unoccupied alarms
requiring operator intervention will be identified on the PLC and notify the operator via an auto dialer. Refer

to Chapter 7 of this manual lists of major alarms and their associated annunciations.

3.8 FIRE ALARM

The WTP fire protection system consists of smoke detectors, thermal detectors, and alarm pull stations. All

devices are wired back to distribution panel 2B.

City of Iqaluit Water Treatment Plant
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3.9 ELECTRICAL WIRING

The plant electrical and controls system wiring is protected using either armoured cable (Teck cable) or

contained in electrical conduit.

END OF CHAPTER 3
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4 GENERAL OPERATING PROCEDURES

4.1 GENERAL

The operations portion of this manual should be read in conjunction with Chapter 4 of the Process and
Mechanical Operations and Maintenance Manuals. The operating procedures described in this section will

relate to the electrical and water treatment process controls systems.

4.2 FACILITY POWER AND STANDBY POWER SYSTEM

Electrical power for the WTP is supplied by a 400 Amp, 347/600 Volt utility service, which supplies all the
water treatment process controls and alarm systems, auxiliary electrical systems, lighting, and mechanical

systems.

Utility power availability is continuously monitored by the PLC. In the event of a utility power failure, the
raw water intake control valve (FCV-1001) and the plant treated water outlet valve (FVC 2501) will be closed
by a dedicated uninterrupted power supply, effectively shutting down the water treatment operation. All

other facility valves will remain in their last position.

After the power is restored and all treatment system alarms are cleared, the water treatment plant will

automatically restart.

4.3 WATER TREATMENT CONTROLS SYSTEMS

The water treatment plant can be operated in both manual and automatic mode. The production of water is

controlled by the level of the treated water reservoir, which is monitored by the PLC system.

4.3.1 PRE-TREATMENT
(Refer to Drawing 1-102 and 1-301 at the end of Chapter 10)

Raw water entering the WTP is measured for turbidity, pH, and concentrations of petroleum
hydrocarbons. AE-1001 is a continuous on-line turbidity meter. The continuous measurements are
transmitted to the PLC via AIT-1001, recorded once per minute and stored for archive purposes.
Al-1001 will display the raw water turbidity on the PLC. The raw water sample line leading to AE-
1001 is equipped with an electric solenoid valve SV-1001. During plant operation SV-1001 will be
energized open, during plant shut down SV-1001 will de-energize and the valve will close. AE-1002
provides continuous on-line pH monitoring of the raw water. The continuous measurements are

transmitted to the PLC via AIT-1002, recorded once per 15 minutes and stored for archive
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purposes. Al-1002 displays the raw water pH on the PLC. The raw water sample line leading to
AE-1002 is equipped with an electric solenoid valve SV-1002. During plant operation SV-1002 will
be energized open, during plant shut down SV-1002 will de-energize and the valve will close. AE-
1003 is a continuous on-line spectrophotometer calibrated to measure various water quality
parameters, specifically concentrations of petroleum hydrocarbons. The continuous measurements
are transmitted to the PLC via AIT-1001, recorded once every two minutes and stored for archive
purposes. Al-1003 displays the raw water petroleum hydrocarbon concentrations on the PLC. AAH-
1003 is a High-High alarm for petroleum hydrocarbon concentrations greater than or equal to 50
pg/L. Exceeding the High-High alarm setpoint causes shutdown of the Water Treatment Plant and

an alarm on the PLC.

Raw water flow entering the water treatment plant is measured by FE-1001. FIT-1001 transmits the
flow to the PLC. FIT-1001 has a calibrated range of 0-60 L/s corresponding to a 4-20 mA output
signal. FI-1001 will display the raw water flow on the PLC. FAL-1001 is a low flow alarm for the raw
water inlet. If the plant is called into operation and no raw water flow is detected FAL-1001 will

alarm on the PLC.

The flow of raw water into the water treatment plant is controlled by FCV-1001. This valve is
equipped with both REMOTE-OFF-LOCAL (ROL) and OPEN-STOP-CLOSE (OSC) hand switches
labelled HS-1001A and HS-1001B respectively. When HS-1001A is in the LOCAL position, HS-
1001B is used to open and close the valve as required. When HS-1001A is in the OFF position
FCV-1001 will not operate. The position of FCV-1001 when HS-1001A is in the REMOTE position
will be controlled based on the flow detected by FE-1001 and a desired plant production rate chosen
by the plant operator. FCV-1001 is equipped with a position indicator ZI-1001 that detects the
position of the valve. ZI-1001 is expressed on the PLC as a percentage open from 0-100% based

on the 4-20 mA signal.

Upon loss of utility power FCV-1001 is closed by a dedicated uninterrupted power supply; therefore,
shutting down the water treatment process. FCV-1001 is the only valve in the facility to be powered

in this manner. All other valves fail to their last position upon a loss of utility power.

The UV disinfection reactors X-120 and X-121 disinfect the raw water. The plant PLC is connected
to each of the reactors dedicated control panel via ethernet. Each of the reactors is controlled
manually (at the UV control panel) or remotely at the PLC. During plant start up, the PLC will call
for the duty UV reactor to start. the UV reactor controller determines tart-up, normal operation and
shutdown of the UV reactor. In the event of a failure of the duty UV reactor, the PLC will switchover

to the standby reactor.

Both X-120 and X-121 are associated with an influent valve, effluent valve and drain valve. Influent
valves (V-1007 and V-1008) are manually operated to isolate the UV reactors. V-1007 and V-1008
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remain fully open unless a UV reactor is out of service. Effluent control valves (FCV-1009 and FCV-
1012) will be controlled (on/off) and monitored (open/closed) by the UV control panels based on
the requirements established by Trojan Technologies. Drain valves (SV-1201 and SV-1211)
provide cooling water to the UV reactors during start-up and shut down sequences. SV-1201 and
SV-1211 are controlled by the UV control panels. Cooling water is monitored by FE-1001.

Valves X-120 and X-121 are continuously monitored by the dedicated control panels supplied with
the equipment. The control panels monitor various parameters with minor, major, and critical

common alarms being communicated to the plant PLC via Ethernet.

To facilitate even wear on the lamp assemblies a “reactor rotation” timer is provided in the PLC.
Designation of the current standby reactor will alternate between each UV reactors. The PLC will
designate of the reactor positions that will be regularly rotated into and out of service. The rotation
timer was initially set to 168 hours (one week). This timer is fully adjustable to suit operator
preferences but shall not exceed 4 rotations per day. It is possible for the operator to manually reset

the timer.

4.3.2 FILTRATION
(Refer to Drawing I-103 and I-301 at the end of Chapter 10)

The filters operate in several different modes, including filtration (i.e., normal operation), backwash,

and filter to waste mode. A description of each operation is included below for reference.

4.3.2.1 FILTRATION MODE
Filtration mode is where the filters are operating under normal conditions. The operator can select
which filters will be in operation via the PLC based on the desired plant production rate. During
filtration:

Filter inlet valve (FCV-2101) will be fully open

Backwash waste valve (FCV-2106) will be closed

Air scour inlet valve (FCV-2107) will be closed

Backwash supply valve (FCV-2105) will be closed

Filter to waste valves (LCV-2103) will be closed

The filtered water valve (LCV-2104) will modulate to maintain a constant level within the filter

based on the level in the rapid gravity filter (LE-2101).

Filtration will continue until one of the following conditions occurs at which time the backwash mode

will be started:
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Filtered water turbidity > 0.3 NTU

Filtered water valve is fully open

Filter media differential pressure

Operator enables the backwash sequence on the PLC

Elapsed time (variable set in the PLC)

4.3.2.2 BACKWASH MODE

Filtration will continue until one of the following conditions occurs at which time the backwash mode

will be started:

Filtered water turbidity > 0.3 NTU

Filtered water valve is fully open

Filter media differential pressure

Operator enables the backwash sequence on the PLC

Elapsed time (variable set in the PLC)

Backwash will begin when one of the above conditions occur, indicating that the filter media
requires cleaning. Prior to the initiation of the backwash sequence, the PLC will confirm that the
following conditions are met. If the reservoir level is calling for the plant to run the PLC confirms
that the filter inlet valve, and the filter to clear well valve for at least one of the three other filters are
proven as open. This ensures that a backwash cannot be initiated if the reservoir requires water.
At least one filter must be available for normal use. Once a backwash has been triggered the

following events will happen sequentially:

Filter inlet control valve will close and prove as such, allowing the water level in the filter to

decrease.

The filtered water valve will close when the water level reaches 150 mm above the filter media

as measured by LE-2101 and prove as such.
The air scour valve will open, followed by the starting of one of the air scour blowers. Air will
be delivered to the filter for approximately 5 minutes followed by the blower shutting down,

then the air scour valve closing and proving as such.
The backwash pump will be started with PRV-2501 fully open (pilot solenoid de-energized).
The backwash waste valve and backwash supply valves will now be opened.

After a delay of 3 minutes the PRV-2501 pilot solenoid will be energized allowing this valve to
close slowly, thereby closing the pump bypass allowing backwash water to be introduced into
the filter.
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The backwash pump will deliver water to the filter 10 minutes.
PRV-2501 pilot solenoid will be de-energized allowing PRV-2501 to return to bypass mode.
Backwash supply and backwash waste valves will be closed.

The backwash pump will be shut down following 2 minutes after PRV-2501 is fully open and
valve status is confirmed for all backwash related vales, the filter is ready to enter to waste

mode.

4.3.2.3 FILTER-TO-WASTE MODE

This mode allows the filter to ripen following the backwash sequence and pass filtered water with

excess turbidity to storage. This will be accomplished by the following:

Filter influent valve will open.

Filter to waste valve will be modulated to maintain the filter water level. This will require that

the valve be closed for some time, so the filter has time to fill up.

Filter to waste will continue for a pre-set time (~ 10-15 minutes) or until the turbidity of the
filtered water is < 0.3 NTU.

The filtered water valve will open and the filter to waste valve will close, thereby placing the
filter into filtration mode.

Filtered water turbidity from the rapid gravity filter F-210 is measured by AE-2102. The continuous
measurements are transmitted to the PLC via AIT-2102, recorded once per minute and stored for
archive purposes. Alarm AE-2102 will display F-210 filtered water turbidity on the PLC. AAH-2102
will be used to notify the operations staff that the filtered water turbidity is high, and a backwash is
required. The filtered water sample line leading to AE-2102 will be equipped with an electric
solenoid valve (SV-2102). During filtration SV-2102 is energized open, when F-210 is in a
backwash sequence, or the plant is not in operation, SV-2102 will de-energize and the valve will

close.

The pressure drop across the filter media is monitored by PIT-2101. The reference leg of the
transmitter is located above the filter media and represents a constant pressure value. The
measuring leg of the transmitter is located at the under-drain piping outlet, and higher pressures

will occur as the filter media reaches capacity.

The filter inlet valve on F-210, FCV-2101, is equipped with a HAND-OFF-AUTO (HOA) switch HS-
2101A and an OPEN-CLOSE (OC) switch HS-2101B. FCV-2101 is equipped with position switches
ZS0-2101 and ZSC-2101 to detect the valve open and closed position respectively. When HS-
2101A is in the OFF position the valve will not operate. When HS-2101A is in the HAND position,
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the valve position can be opened or closed using HS-2101B. When HS-2101A is in the AUTO
position, the PLC controls FCV-2101.

When the filter is in filtration mode FCV-2101 is signalled to open. When the filter is in backwash
mode or is out of service (as determined by the operator on the PLC) FCV-2101 is signalled closed.
ZS0-2101 and ZSC-2101 display the open/closed status of the filter inlet valve on the PLC. In the
event that FCV-2101 is signalled to open and ZS0O-2101 fails, a failure to open alarm annunciates.
In the event that FCV-2101 is signalled to close and ZSC-2101 is not activated, the backwash
sequence will be disabled for F-210, LCV-2103 and LCV-2104 will be closed and a failure-to-close

alarm will be annunciated on the HMI.

Water level within F-210 is continuously measured by LE-2101. LIT-2101 provides local level
indication and transmits the level within F-210 to the PLC. LI-2101 displays the level within F-210
on the PLC. LIT-2101 monitors the filter level and alarms on a high level (300mm above operating
level). The occurrence of a high-level alarm indicates a downstream blockage or valve closure and

results in the closure of FCV-2101.

The filter to waste valve (LCV-2103) is equipped with position indicator ZT-2103. Following the
backwash sequence, LCV-2103 will open and modulate to maintain the water level within F-210 as
detected by LE-2101. The filter to waste valve will continue to modulate until the turbidity (measured
by AE-2102) is below 0.3 NTU. ZI-2103 provides display of the position status of the filter to waste
valve on the PLC. The filter is disabled in the event that LCV-2103 is signalled to close and the
valve fails to close or when LCV-2103 is signalled to open and the valve fails to open, FCV-2101 is

closed and valve close/open failure alarm annunciates.

LCV-2103 will be equipped with a ROL switch HS-2103A and an OC switch HS-2103B. When HS-
2103A is in the OFF position the valve will not operate. When HS-2103A is in the LOCAL position
the valve position can be opened and closed using HS-2103B. When HS-2103A is in the REMOTE
position, the PLC will control LCV-2103.

The filtered water valve (LCV-2104) is equipped with position indicator ZT-2104. Following the filer
to waste sequence, the filter to waste valve will be closed and the filtered water valve will open.
The filtered water valve will continue to modulate allowing filtered water to enter the clearwell. Once
a condition is met that requires backwashing (see filtration mode description), the filtered water
valve will close. ZI-2104 provides display of the position of the filtered water valve on the PLC. The
filter is disabled in the event that LCV-2104 is signalled to close and the valve fails to close or when
LCV-2104 is signalled to open the valve fails to open, FCV-2101 is closed and a valve close/open
failure alarm annunciates. If ZI-2004 indicates that the valve is fully open in order to maintain the

water level in the filter, a backwash is required.
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LCV-2104 will be equipped with a ROL switch HS-2104A and an OC switch HS-2104B. When HS-
2104A is in the OFF position the valve will not operate. When HS-2104A is in the LOCAL position
the valve can be opened and closed using HS-2104B. When HS-2104A is in the REMOTE position,
the PLC will control LCV-2104.

The backwash water supply to F-210 is controlled by FCV-2105. The valve is equipped with position
switches ZS0-2105 and ZSC-2105 to detect the valve open and closed position respectively.
During the backwash sequence, FCV-2105 will open and allow the backwash water to enter the
filter following air scour. ZS0-2105 and ZSC-2105 provide display of the open/closed status of the
filter to waste valve on the PLC. In the event that FCV-2105 is signalled to open and ZS0-2105
fails, a failure to open alarm annunciates. This results in a failure of the backwash sequence, that
disables F-210 from coming back online. In the event that FCV-2105 is signalled to close and ZSC-
2105 is not activated, the filter will be disabled, a failure to close alarm occurs.

FCV-2105 will be equipped with a HOA switch HS-2105A and an OC switch HS-2105B. When HS-
2105A is in the OFF position the valve will not operate. When HS-2105A is in the HAND position
the valve position can be opened and closed using HS-2105B. When HS-2105A is in the AUTO
position, the PLC will control FCV-2105.

The backwash waste valve on F-210 is controlled by FCV-2106. The valve is equipped with position
switches ZS0-2106 and ZSC-2106 to detect the valve open and closed position respectively.
During the backwash sequence, FCV-2106 will open and allow the backwash waste to leave the
filter. ZS0O-2106 and ZSC-2106 provide display of the open/closed status of the filter to waste valve
on the PLC. In the event that FCV-2106 is signalled to open and ZS0-2106 fails, a failure to open
alarm occurs. This results in a failure of the backwash sequence, that disables F-210 from coming
back online. If ZOA-2006 is active the backwash pumps, P-205/206 will be disabled. In the event
that FCV-2106 is signalled to close and ZSC-2106 is not activated, the filter will be disabled, a

failure to close alarm will occur.

FCV-2106 will be equipped with a HOA switch HS-2106A and an OC switch HS-2106B. When HS-
2106A is in the OFF position the valve will not operate. When HS-2106A is in the HAND position
the valve position can be opened and closed using HS-2106B. When HS-2106A is in the AUTO
position, the PLC will control FCV-2106.

The air scour valve on F-210 is controlled by FCV-2107. The valve is equipped with position
switches ZS0-2107 and ZSC-2107 to detect the valve open and closed position respectively.
During the backwash sequence, FCV-2107 will open and prove as such, enabling the air scour
blower start, which will allow the air to enter the filter. Upon completion of the air scour the
operational sequence will shut down the blower prior to sending the FCV-2107 close signal. ZSO-

2107 and ZSC-2107 provide display of the open/closed status of the air scour valve on the PLC.
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In the event that FCV-2107 is signalled to open and ZS0-2107 fails, a failure to open alarm occurs.
This results in a failure of the backwash sequence, that disables F-210 from coming back online. If
ZOA-2007 is active the air scour blowers, C-200/C-201 will be disabled. In the event that FCV-2107
is signalled to close and ZSC-2107 is not activated, the filter will be disabled, initiating a failure to

close alarm.

FCV-2107 will be equipped with a HOA switch HS-2107A and an OC switch HS-2107B. When HS-
2107A is in the OFF position the valve will not operate. When HS-2107A is in the HAND position
the valve position can be opened and closed using HS-2107B. When HS-2107A is in the AUTO
position, the PLC will control FCV-2107.

HS-2001 and HS-2001 are HOA manual switches associated with air scour blowers C-200 and C-
201 respectively. HS-2001 and HS-2001 are located in the MCC. When HS-2001 is in HAND
position, blower C-200 starts and continues to run disregarding any other condition. In the OFF
position, the blower is off disregarding any other condition. In the AUTO position the blower starts
and stops as called for by the PLC. Running status of the blowers will be displayed on the PLC
along with fault status and automatic operation. Running lights for each blower will be located on
the plant MCC. C-200 and C-201 will be alternated automatically by the PLC once per month or in
the case of fault with the duty blower. All controls are similar for both C-200 and C-201.

4.3.24 BYPASS MODE

This mode is used while operating the Emergency WTP Bypass System. The intent of the system
is to convey piped water directly from Lake Geraldine, through the UV disinfection system,
chlorinated, and conveyed to the Reservoir, effectively bypassing the below-ground tanks. In
contrast to the Filtration Mode which is primarily controlled by the water elevation in the Pumping
Chamber (via LIT-2501), Bypass Mode is controlled by the water elevation in the North Reservoir
via LIT-5001.

When the WTP is operating in Bypass mode, the valves will be in the following position:

Raw water inlet valve (FCV-1001) will be fully open
Filter inlet valve (FCV-2101) will be fully closed
Backwash waste valve (FCV-2106) will be closed
Air scour inlet valve (FCV-2107) will be closed
Backwash supply valve (FCV-2105) will be closed
Filter to waste valves (LCV-2103) will be closed
The filtered water valve (LCV-2104) will be closed

Reservoir fill valve (FCV-2501) will be fully open
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As there is no water passing through the filters, there is no signal to initiate Backwash Mode or

Filter-to-Waste mode.

Conveyance of water to the Reservoir is controlled by the operator-defined low- and high-water

elevation setpoints, respectively. These setpoints are normally set to:

Low Water Elevation = 3.65 m

High Water Elevation = 4.15 m

4.3.3 CLEARWELL AND BACKWASH SUPPLY
(Refer to Drawing I-104, 1-105, and 1-302 at the end of Chapter 10)

HS-2051 and HS-2061 are HOA switches associated with backwash pumps P-205 and P-206
respectively. HS-2051 and HS-2061 are located locally at P-205 and P-206. When HS-2051 is in
HAND position, pump P-205 starts and continues to run disregarding other condition. In the OFF
position, the pump will not operate. In the AUTO position the pump starts and stops as called for
by the PLC. Running status, fault status and automatic operation of the pumps is displayed on the
PLC. Running lights for each pump are located on the plant MCC. P-205 and P-206 will be
alternated automatically by the PLC once per month or in the case a duty pump fault. P-205 and P-
206 operate when required by the backwash mode. All controls are similar for both P-205 and P-
206.

Water level within the backwash pumping chamber is continuously monitored by LE-2501. LIT-
2501 provides local level indication and transmits the level within the pumping chamber to the PLC.
LI-2501 displays the level within the clearwell on the PLC. LAL-2501 provides a low-level alarm,
which disables the backwash pumps. LAL-2501 will also indicate that the water treatment plant
needs to start, or the off-site reservoir is not receiving water from the WTP. LAH-250 will indicate a
failure of the level control within the reservoir or a valve closure between the water treatment plant

and the offsite reservoir.

The treated water supply to the storage reservoir is controlled by FCV-2501. FCV-2501 ensures
that treated water exiting the plant meets the quality criteria dictated by AIT-2501. An alarm
generated by AIT-2501 (for either chlorine residual via AE-2501A or concentrations of petroleum
hydrocarbons via AE-2501C) will result in a plant stop condition closing FCV-1001 and FCV-2501.
Once the plant conditions that initiated the AIT-2501 alarm are addressed the PLC allows the plant
to restart and FCV-2501 to re-open. At this point, AIT-2501 alarms are bypassed for 10 minutes to
allow a treated water sample to reach the analyzer. The valve will be equipped with position
switches ZS0-2501 and ZSC-2501 to detect the valve open and closed position, respectively.
During normal plant operations, FCV-2501 is open and allows the treated water to enter the storage

City of Iqaluit Water Treatment Plant
Electrical Operation & Maintenance Manual March 2022



CHAPTER 4 — GENERAL OPERATING PROCEDURES 4-10

reservoir. ZSO-2501 and ZSC-2501 provide display of the open/closed status of the plant outlet
valve on the PLC. In the event that FCV-2501 is signalled to open and ZS0-2501 is not activated,
a failure to close alarm annunciates. This results in a failure of the plant to produce water and a
plant major alarm dial out occurs. In the event that FCV-2501 is signalled to close and ZSC-2501

is not activated, a failure to close alarm annunciates and a plant major alarm dial out occurs.

FCV-2501 will be equipped with a HOA switch HS-2501A and an OC switch HS-2501B. When HS-
2501A is in the OFF position the valve will not operate. When HS-2501A is in the HAND position
the valve position can be opened and closed using HS-2501B. When HS-2501A is in the AUTO
position, the PLC will control FCV-2501.

4.3.4 CHLORINATION
(Refer to Drawing |-108 and |-301 at the end of Chapter 10)

The chlorination disinfection system uses chlorine gas (Clz), which is mixed with treated water to
form hypochlorite (HOCI). The chlorine gas system is supplied by US Filter and comes complete
with controls, refer to US Filter documentation. The plant PLC will feed gas chlorinators X-340 and

X-341 and the chlorine feed water flow is measured by FE-1001.

The ambient chlorine gas detection sensor, AE-3401, alarms if chlorine gas is detected within the
chlorination room. The chlorine alarm is displayed as AAH-3401 on the PLC. A chlorine audible
alarm, HN-3401, and alarm beacon, BA-3401, are mounted outside of the chlorine room external

to the water treatment plant and will both be activated if AAH-3401 alarms.

4.3.5 HYDROFLUOROSILICIC ACID, LIQUID SODIUM HYPOCHLORITE, AND
CAUSTIC SODA

(Refer to Drawing I-106, 1-107, I-301, and 1-302 at the end of Chapter 10)

Each chemical dosing system consists of two dosing pumps (duty + standby), which are P-303 and
P-304 for caustic soda, P-305 and P-306 for hydrofluorosilicic acid, and P-362 and P-363 sodium
hypochlorite.

HS-3031 and HS-3041 are HOA switches located on the MCC control panel, associated with raw
water pumps P-303 and P-304, respectively. When HS-3031 is in HAND position, pump P-303
starts and continues to run disregarding any other commands issued by the PLC. In the OFF
position, the pump will not operate. In the AUTO position the pump starts and stops as called for
by the PLC. The PLC provides a flow signal (raw water flow FE-1001) for flow pacing of each pump.
P-303 is monitored for Auto status, operational status, and fault signals. The pump duty will be
alternated automatically from the PLC every month. Similarly for HS-3041 and P-304.
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4.3.6 WASTE TANKAGE
(Refer to Drawing I-105 and I-303 at the end of Chapter 10)

Water level in the Backwash Waste Tank is measured by LE-4001. LIT-4001 is the local level
transmitter and will indicate the level in the tank on the PLC in meters (0-3.5m). LAH-4001 is the
high-level alarm indicating a high backwash level that will disable any further backwashing of filters.

The flow of backwash water to the sewer is controlled my FCV-4001. This valve is equipped with
both ROL and OSC switches, HS-4001A and HS-4001B respectively. When HS-4001A is in the
LOCAL position, HS-4001B can be used to open and close the valve as required. When HS-4001A
is in the OFF position the valve will not operate. When HS-4001A is in the REMOTE position the
PLC controls the position of FCV-4001. The plant PLC indicates the position of HS-4001A.

The position of FCV-4001 when HS-4001A is in the REMOTE position is controlled based on the
flow detected via FE-4001 and an operator input flow set point. FCV-4001 is equipped with a
position indicator ZI-4001, to detect the position of the valve and therefore to detect fully open and
fully closed positions. During operation of the WTP, the operator will input the desired outlet of
backwash water rate via the PLC. ZI-4001 will be expressed on the PLC as a percentage open
from 0-100% based on the 4-20 mA signal.

Water level in the Filter-to-Waste Tank is measured by LE-4011. LIT-4011 is the local level
transmitter and the level in the tank on the PLC in meters (0-3.5m). LAH-4011 will be a high-level

alarm indicating a high filter to waste level that will disable any filter to waste functions at the filters.

The flow of backwash water to the sewer is controlled by FCV-4011. This valve is equipped with
both ROL and OSC switches, HS-4011A and HS-4011B respectively. When HS-4011A is in the
LOCAL position, HS-4011B can be used to open and close the valve as required. When HS-4011A
is in the OFF position the valve will not operate. When HS-4011A is in the REMOTE position the
PLC controls the position of FCV-4011. The plant PLC will indicate the position of HS-4011A.

The position of FCV-4011 when HS-4011A is in the REMOTE position is controlled based on the
flow detected via FE-4011 and an operator input flow set point. FCV-4011 is equipped with a
position indicator ZI-4011, to detect the position of the valve and therefore to detect fully open and
fully closed positions. During operation of the water treatment plant, the operator will input the
desired outlet of backwash water rate via the PLC. ZI-4011 will be expressed on the PLC as a

percentage open from 0-100% based on the 4-20 mA signal.

4.3.7 SERVICE WATER PUMPS
(Refer to Drawing |-107 and |-303 at the end of Chapter 10)
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HS-4101 and HS-4111 are HOA switches located on the MCC control panel, associated with raw
water pumps P-410 and P-411 respectively. When HS-4101 is in HAND position, pump P-410 starts
and continues to run disregarding other condition. In the OFF position, the pump will not operate.
In the AUTO position the pump starts and stops as called for by the PLC, either P-410 or P-411 will
be in operation at all times. P-410 will be monitored for its Auto status, operational status, and fault
signals. The pump duty is be alternated automatically by the PLC every month. Similarly for HS-
4111 and P-411.

PSL-4112 is a pressure switch mounted in the service water header. This switch indicates low

pressure in the supply, which feeds water to the chlorination system and the duty of the pumps.

END OF CHAPTER 4
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5 SCHEMATICS AND FUNCTIONAL DATA

5.1 POWER DISTRIBUTION SCHEMATIC

(Refer to Drawings E-101, E-102, and E-301 at the end of this Section 10)

The following table identifies the components related to the power distribution.

NO. COMPONENT LOCATION FUNCTION PERFORMED REMARKS
1 Utility Transformer South exterior Provide power to facility
power pole
2 Weatherhead South upper floor Overhead utility service
adjacent to new entrance.
office
3 Utility Meter Cabinet | South exterior wall | Utility billing is based on
this meter.
4 Customer Meter Interior wall, Customer check for utility
Cabinet adjacent to new billing.
office
5 | 400A Main Distribution | Main Distribution | Provides service to facility.
Panel, adjacent to
new office
6 Distribution Panel 6B Upper Level Provides distribution and
overcurrent protection for
exterior and upper floor
lighting.
7 75 kVA Transformer to Lower Level Provide power to panel 2A.
Panel 2A
8 Distribution Panel 2A Lower Level Provides distribution and
overcurrent protection for
lower-level loads.
9 40 kVA Transformer to Upper Level Provide power to panel 2B.
Panel 2B
10 Distribution Panel 2B Upper Level Provides distribution and
overcurrent protection for
upper-level loads.
1 Motor Control Center Mechanical Starts and controls facility
Mezzanine 201 motors.
12 | 37.5 kVA Transformer Upper Level Provides power to UV
to 200A Splitter control panels.
13 200A Splitter Upper Level Provides service to UV
control panels.
14 100A Fused Upper Level, UV Disconnects UV Control
Disconnect Control Panel Panel from utility power.
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UV Control Panel

Upper Level

Operates UV Package:
SV-1201 & SV-1211
UV Reactors #1 & #2

X-120 & X-121

FCV-1009 & FCV-1012

16

Ground Grid

Facility Exterior

Grounding of facility
electrical system.

5.2 PLC CONTROL SCHEMATIC

(Refer to Drawings 1-102 to 1-108 & E-101 to E-301 at the end of this Section 10)

The following table identifies the components related to the PLC controls.

NO. COMPONENT LOCATION FUNCTION PERFORMED REMARKS
1 Raw Water Turbidity Pre-Treatment Measure raw water Recorded once every
(Inlet) Process turbidity into water minute.
AIT-1001 treatment plant.
2 Raw Water PH (Inlet) Pre-Treatment |Measure raw water pH into| Recorded once every
AIT-1002 Process water treatment plant. 15 minutes.
3 | Raw Water Flow (Inlet) Pre-Treatment Measure raw water flow
FIT-1001 Process into water treatment plant.
4 Raw Water Valve Pre-Treatment Control flow of raw water | Valve is driven closed
(Inlet) Process into water treatment plant. | by a dedicated UPS in
FCV-1001 the event of a utility
power failure.
5 UV System CPP Pre-Treatment Control and monitoring of | UV control panels can
#1 & #2 Process disinfection reactors X-120 | be controlled manually
& X-121. or by the PLC.
Even wear on lamp
assemblies facilitated
by reactor rotation.
Rotation shall not
exceed 4 per day.
6 Filter Inlet Valve Filtration Process | Control flow of pre-treated | P&ID shows one of
FCV-2101 water into rapid gravity four filter assemblies.
FCV-2111 filters.
FCV-2121
FCV-2131
7 Filter Water Level Filtration Process Measure filtered water P&ID shows one of
LIT-2101 level in the rapid gravity | four filter assemblies.
LIT-2111 filters.
LIT-2121
LIT-2131
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8 Pressure Drop Across | Filtration Process Measures the pressure P&ID shows one of
Filter drop across the filter four filter assemblies.
PIT-2101 media.
PIT-2111
PIT-2121
PIT-2131
9 | Filtered Water Turbidity | Filtration Process Measure filtered water P&ID shows one of
AIT-2102 turbidity. four filter assemblies.
AlT-2112
AlT-2122
AlT-2132
10 Air Scour Inlet Valve Filtration Process Controls flow of air into P&ID shows one of
FCV-2107 rapid gravity filter. four filter assemblies.
FCV-2117
FCVv-2127
FCV-2137
11 Filter to Waste Valve | Filtration Process | After backwash sequence | P&ID shows one of
LCV-2103 valve modulates to four filter assemblies.
LCV-2113 maintain level in rapid
LCV-2123 gravity filter.
LCV-2133
12 Filtered Water Valve Filtration Process After filter to waste P&ID shows one of
LCV-2104 sequence valve modulates | four filter assemblies.
LCV-2114 to maintain level in
LCV-2124 Clearwell.
LCV-2134
13 Backwash Supply Filtration Process Controls the backwash P&ID shows one of
Valve supply to the rapid gravity | four filter assemblies.
FCV-2105 filter.
FCV-2115
FCV-2125
FCV-2135
14 |Backwash Waste Valve| Filtration Process | Allows backwash waste to| P&ID shows one of
FCV-2106 leave the rapid gravity four filter assemblies.
FCV-2116 filter.
FCV-2126
FCV-2136
15 Air Scour Blowers Filtration Process Used in backwash Pump duty switched
C-200 & C-201 sequence to clear rapid | every month by PLC.
gravity filters.
16 Backwash Pumps Clearwell & In backwash sequence Pump duty switched
P-205 & P-206 Backwash Supply | pumps filtered water back | every month by PLC.
Process through the rapid gravity
filter.
17 Backwash Pumping Clearwell & Measurement of water
Chamber Level Backwash Supply level within backwash
LIT-2501 Process pumping chamber.
18 Treated Water to Clearwell & Controls the flow of
Storage Backwash Supply treated water to the
FCV-2501 Process storage reservoir.
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19 | Treated Water Analysis Clearwell & Measure treated water
AIT-2501 Backwash Supply turbidity and pH.
Process
20 Chlorine Gas Monitor | Chlorination Room | Monitor chlorination room
AIT-1001 for chlorine gas leak.
21 Facility Horn Exterior of Warn facility of chlorine
Chlorination Room leak.
22 Facility Beacon Exterior of Warn facility of chlorine
Chlorination Room leak.
23 Gas Chlorinators Chlorine Supply Chlorination of water. Chlorination system
X-340 & X-341 Process comes complete with
controls.
24 Caustic Soda Dosing Caustic Soda pH adjustment to treated | Pump duty switched
Pumps Supply Process water. every month by PLC.
P-303 & p-304
25 Hydrofluorosilicic Hydrofluorosilicic Fluoridation of post- Pump duty switched
Dosing Pumps Acid Supply filtration water. every month by PLC.
P-305 & P-306 Process
26 Sodium Hypochlorite Sodium Chilorination of post- Pump duty switched
Dosing Pumps Hypochlorite Acid filtration water. every month by PLC.
P-362 & P-363 Supply Process
27 Backwash to Sewer Fluoride & Measure level in Level indicated in
Tank Level Orthophosphate backwash storage tank. meters.
LIT-4001 Supply Process
28 Backwash to Sewer Fluoride & Measure flow from
Flow Orthophosphate | backwash storage tank to
FIT-4001 Supply Process sewer.
29 Backwash to Sewer Fluoride & Control flow of backwash
Valve Orthophosphate water to sewer.
FCV-4001 Supply Process
30 Filter to Waste Tank Fluoride & Measure level in filter to Level indicated in
Level Orthophosphate waste storage tank. meters.
LIT-4011 Supply Process
31 Filter to Waste Flow Fluoride & Measure filtered water to
FIT-4011 Orthophosphate waste storage tank flow.
Supply Process
32 Filter to Waste Valve Fluoride & Control flow of filtered
FCV-4011 Orthophosphate water to waste storage
Supply Process tank.
33 Service Pumps Service Water Pump raw water. Pump duty switched
P-410 & P-411 Pumps Process every month by PLC.
33 | Service Water Pumps Service Water Indicate low pressure in
Switch Pumps Process chlorination supply.
PSL-4112
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5.3 LOWER PLC CABINET
(Refer to Drawing E-102 in Section 10)
The following table identifies the components related to the lower PLC cabinet.
NO. COMPONENT LOCATION FUNCTION PERFORMED REMARKS
1 Power Supply (Rack |Lower PLC Cabinet| Provide power to rack
Mount) (Interior) mounted modules.
2 PLC Rack (13 Slot) |Lower PLC Cabinet Provide location for
(Interior) module installation.
3 Digital Input Module |Lower PLC Cabinet| Provide connection for
(Interior) PLC discrete inputs.
4 Digital Output Module |Lower PLC Cabinet| Provide connection for
(Interior) PLC discrete outputs.
5 Analog Input Module |Lower PLC Cabinet| Provide connection for
(Interior) PLC analog inputs.
6 | Analog Output Module | Lower PLC Cabinet| Provide connection for
(Interior) PLC analog outputs.
7 Remote 1/0 Scanner |Lower PLC Cabinet
(Interior)
8 | Power Supply (24VDC) | Lower PLC Cabinet
(Interior)
9 HMI Lower PLC Cabinet | Interface between operator
(Exterior) and PLC.
10 Light Switch Lower PLC Cabinet| Turn on PLC enclosure
(Interior) light.
11 | Fluorescent Luminaire | Lower PLC Cabinet | llluminate PLC enclosure.
(Interior)
12 120VAC Receptacle |Lower PLC Cabinet| Provide receptacle power
(Interior) for operator at panel
location.
13 End Bracket Lower PLC Cabinet| Provide end point for din
(Interior) rail mounted devices.
14 Fuse Holder (AC) Lower PLC Cabinet| Provide location for AC
(Interior) fuse.
15 Fuse Holder (DC) Lower PLC Cabinet| Provide location for DC
(Interior) fuse.
16 Ground Terminal Lower PLC Cabinet| Provide ground to rail
(Interior) mounted devices.
17 Terminal Block Lower PLC Cabinet| Provide connection point
(Interior) to electrician.
18 Wireway Lower PLC Cabinet| Provide space to store all
(Interior) PLC enclosure wiring.
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19 Vapor Corrosion Lower PLC Cabinet
Inhibiter (Interior)
20 120VAC Interposing |Lower PLC Cabinet
Relay (Interior)
21 Relay Base Lower PLC Cabinet| Provide connection point
(Interior) for relay.
5.4 UPPER PLC CABINET
(Refer to Drawing E-101 in Section 10)
The following table identifies the components related to the upper PLC cabinet.
FUNCTION
NO. COMPONENT LOCATION PERFORMED REMARKS
1 Power Supply Upper PLC Cabinet | Provide power to rack
(Interior) mounted modules.
2 PLC Rack (13 Slot) Upper PLC Cabinet Provide location for
(Interior) module installation.
3 SLC 5/05 Upper PLC Cabinet
(Interior)
4 Digital Input Module Upper PLC Cabinet | Provide connection for
(Interior) PLC discrete inputs.
5 Digital Output Module | Upper PLC Cabinet | Provide connection for
(Interior) PLC discrete outputs.
6 Analog Input Module | Upper PLC Cabinet | Provide connection for
(Interior) PLC analog inputs.
7 Isolated Output Relay | Upper PLC Cabinet
(Interior)
8 | Analog Output Module | Upper PLC Cabinet | Provide connection for
(Interior) PLC analog outputs.
9 Remote I/0 Scanner | Upper PLC Cabinet
(Interior)
10 | Power Supply (24VDC)| Upper PLC Cabinet
(Interior)
1 HMI Upper PLC Cabinet Interface between
(Exterior) operator and PLC.
12 8 Port EtherNET Upper PLC Cabinet
Switch (Interior)
13 Modular Slot Filler Upper PLC Cabinet
(Interior)
14 Fuse Holder (AC) Upper PLC Cabinet | Provide location for AC
(Interior) fuse.
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15 Fuse Holder (DC) Upper PLC Cabinet | Provide location for DC
(Interior) fuse.
16 Ground Terminal Upper PLC Cabinet Provide ground to rail
(Interior) mounted devices.
17 Terminal Block Upper PLC Cabinet | Provide connection point
(Interior) to electrician.
18 Wireway Upper PLC Cabinet | Provide space to store
(Interior) all PLC enclosure wiring.
19 UPS Upper PLC Cabinet | Provide uninterruptible
(Interior) power supply.
20 Light Switch Upper PLC Cabinet | Turn on PLC enclosure
(Interior) light.
21 | Fluorescent Luminaire | Upper PLC Cabinet llluminate PLC
(Interior) enclosure.
22 120VAC Receptacle | Upper PLC Cabinet Provide receptacle
(Interior) power for operator at
panel location.
23 End Bracket Upper PLC Cabinet | Provide end point for din
(Interior) rail mounted devices.
24 Vapor Corrosion Upper PLC Cabinet
Inhibitor (Interior)
25 Voice Dialer Upper PLC Cabinet Dials pre-set number
(Interior)
26 120VAC Interposing Upper PLC Cabinet
Relay (Interior)
27 Relay Base Upper PLC Cabinet | Provide connection point
(Interior) for relay.
28 EEPROM Memory Upper PLC Cabinet
Module (Interior)
5.5 MOTOR CONTROL CENTRE
(Refer to Drawing E-102 in Section 10)
The following table identifies the components related to the motor control centre.
NO. COMPONENT LOCATION FUNCTION REMARKS
PERFORMED
1 Incoming Lugs MCC Cabinet Connection to field
devices.
2 Spare MCC Cabinet Allows for future
expansion.
3 Air Handling Unit AHU-1 MCC Cabinet Refer to
Mechanical O&M
Manual.
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4 Space for Future Expansion MCC Cabinet Allows for future
expansion.
5 Exhaust Fan MCC Cabinet Refer to
EF-3 Mechanical O&M
Manual.
6 Potable Water Pump P-1 & P-2 MCC Cabinet Refer to Process
O&M Manual.
7 Glycol Heating Pump P-3 & P-4 MCC Cabinet Refer to
Mechanical O&M
Manual.
8 Air Scourer MCC Cabinet Refer to Process
AS-1 & AS-2 O&M Manual.
9 Backwash Pump MCC Cabinet Refer to Process
BP-1 & BP-2 O&M Manual.
10 Existing Boiler MCC Cabinet Refer to
B-1 & B-2 Mechanical O&M
Manual.
1 Terminal Control Section MCC Cabinet Connection to PLC
and field devices.
END OF CHAPTER 5
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6 COMPONENT DETAILS

6.1 POWER DISTRIBUTION SCHEMATIC

(Refer to Drawing E-101, E-102, and E-301 in Section 10)

The following table identifies the components related to the power distribution.

NO. COMPONENT DETAILS SETTING REMARKS
1 Utility Transformer
2 Weatherhead
3 Utility Meter Cabinet
4 Customer Meter
Cabinet
5 400A Main Cuttler Hammer 1200A Main Bus
Distribution Panel PRL3000 Rating
347/600 Volts
6 Distribution Panel 6B Cuttler Hammer 24 Circuits
PL3a 250 Amperes
347/600 Volts
7 75 kVA Transformer to Hammond NEMA-3R Enclosure
Panel 2A MKO075PBC
8 Distribution Panel 2A Cuttler Hammer 42 Circuits
PL3a 225 Amperes
120/208 Volts
9 40 kVA Transformer to
Panel 2B
10 Distribution Panel 2B Cuttler Hammer 42 Circuits
PL3a 225 Amperes
120/208 Volts
1 Motor Control Center Cuttler Hammer
12 | 37.5 kVA Transformer Hammond NEMA-3R Enclosure
to 200A Splitter MF037PEC
13 200A Splitter
14 100A Fused
Disconnect
15 UV Control Panel
16 Ground Grid
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6.2 PLC CONTROL SCHEMATIC

(Refer to Drawings 1-102 to 1-108 & E-101 to E-301 at the end of this Section 10)

The following table identifies the components related to PLC controls.

NO. COMPONENT DETAILS SETTING REMARKS
1 Raw Water Turbidity c/w AE-1001 Scaled 0-100.0 w/ Aqua Trend Interface
(Inlet) Hach 1720D Turbidimeter NTU with SOM and 1720D
AIT-1001 Cat# 52001-00 Turbidimeter Power Supply
2 Raw Water PH AIT-1002 Scaled 0-14 pH
(Inlet) Endress & Hauser
AIT-1002 Liquisys-M CPM253
CPM253-PS3105
AE-1002
Endress & Hauser
Orbipac-W CPF81
CPF81-LH11C2
3 Raw Water Flow c/w FE 1001 Scaled 0-120
(Inlet) Endress & Hauser L/sec
FIT-1001 PROMAG 50W DN 200/8”
4 Raw Water Valve
(Inlet)
FCV-1001
5 UV System CPP Refer to Process O&M
#1 & #2 Manual
6 Filter Inlet Valve 14” Bray Series 30-111 Valve operating
FCV-2101 c/w Bray S70-0501 electric|time is 30 seconds
FCV-2111 actuator, 120VAC power
FCV-2121 supply
FCV-2131
7 Filter Water Level c/w LE-2101, LE-2111,
LIT-2101 LE-2121, LE-2131
LIT-2111 Milltronics Level System
LIT-2121 XPS-10 Series
LIT-2131
8 Pressure Drop Endress & Hauser Scaled 0-4.00
Across Filter Deltabar S PMD235 meters water
PIT-2101 PMD235-2U4F9EH1B
PIT-2111
PIT-2121
PIT-2131
9 Filtered Water c/w AE-2101, AE-2111, Scaled 0-2.00 w/ Aqua Trend Interface
Turbidity AE-2121, AE-2131 NTU with SOM and 1720D
AIT-2102 Hach 1720D Turbidimeter Power Supply
AIT-2112 Turbiditimeters
AlT-2122 Cat# 52000-00
AlT-2132
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10 | Air Scour Inlet Valve

4” Bray Series 30-109

Valve operating

LIT-2501

Milltronics Level System
XPS-10 Series

FCV-2107 c/w Bray S70-0031 electric| time 30 seconds
FCV-2117 actuator, 120VAC power
FCV-2127 supply
FCV-2137
11 | Filter to Waste Valve| 8" Bray Series 30-109
LCV-2103
LCV-2113 c/w Bray S70-0121 electric
LCV-2123 actuator, 120 VAC power
LCV-2133 supply & 4-20mA input
12 | Filtered Water Valve | 8” Bray Series 30-109
LCV-2104 c/w Bray S70-0121 electric
LCV-2114 actuator, 120 VAC power
LCV-2124 supply & 4-20mA input
LCV-2134
13 Backwash Supply 12” Bray Series 30-111 Valve operating
Valve c/w Bray S70-0301 electric|time is 30 seconds
FCV-2105 actuator, 120VAC power
FCV-2115 supply
FCV-2125
FCV-2135
14 Backwash Waste 16” Bray Series 30-111 Valve operating
Valve c/w Bray S70-0501 electric|time is 30 seconds
FCV-2106 actuator, 120VAC power
FCV-2116 supply
FCV-2126
FCV-2136
15 Air Scour Blowers Refer to Process O&M
C-200 & C-201 Manual
16 Backwash Pumps Refer to Process O&M
P-205 & P-206 Manual
17 | Backwash Pumping
Chamber Level c/w LE-2501

18 Treated Water to

12” Bray Series 30-111

Valve operating

Storage c/w Bray S70-0301 electric|time is 30 seconds
FCV-2501 actuator, 120VAC power
supply
19 Treated Water c/w AE-2501 (Chlorine Free Chlorine
Analysis Cell) & AE-2502 (pH Residual Scaled
AIT-2501 Sensor) 0-5.0 mg/L
Depolox 3 Plus
pH Scaled 4.0-10
20 Chlorine Gas c/w AE-3401 Scaled 0-10 ppm
Monitor Acutec 35
AIT-1001
21 Facility Horn Edwards
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22 Facility Beacon Edwards

23 Gas Chlorinators Refer to Process O&M
X-340 & X-341 Manual

24 Caustic Soda Refer to Process O&M
Dosing Pumps Manual
P-303 & p-304

25 Hydrofluorosilicic
Dosing Pumps
P-305 & P-306

Refer to Process O&M
Manual

26 |Sodium Hypochlorite

Refer to Process O&M

50W1H-ULOATRC1B4AA

Dosing Pumps Manual
P-362 & P-363
27 | Backwash to Sewer c/w LE-4001
Tank Level Milltronics Level System
LIT-4001 XPS-10 Series
28 | Backwash to Sewer c/w FE-4001 Scaled 0-12 L/sec
Flow Endress & Hauser
FIT-4001 Promag 50W DN 100/4”

29 | Backwash to Sewer
Valve
FCV-4001

4” Bray Series 30-109
c/w Bray S70-0031 electric
actuator, 120VAC power
supply, 4-20 mA input

30 | Filter to Waste Tank
Level
LIT-4011

LIT-4011
Endress & Hauser
Process Transmitter RMA
421
RMA421-A11A4A

LE-4011
Endress & Hauser
Waterpilot FMX167
FMX167-F2AMC1C1

Scaled 0-4.00
meters

31 Filter to Waste Flow
FIT-4011

c/w FE-4011
Endress & Hauser
Promag 50W DN 100/4”
50W1H-ULOA1RC1B4AA

Scaled 0-5 L/sec

32 |Filter to Waste Valve

4” Bray Series 30-109

FCV-4011 c/w Bray S70-0031 electric
actuator, 120VAC power
supply, 4-20 mA input
33 Service Pumps Refer to Process O&M
P-410 & P-411 Manual
34 Service Water Asco SP = 206.85 kPa Contacts open on
Pumps Switch S-Series (30psi) decreasing pressure
PSL-4112
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6.3 LOWER PLC CABINET

(Refer to Drawing E-102 in Section 10)

The following table identifies the components related to the lower PLC cabinet.

NO. COMPONENT DETAILS SETTING REMARKS
1 Power Supply (Rack Allen Bradley
Mount) 1746-P2
2 PLC Rack (13 Slot) Allen Bradley
1746-A13
3 Digital Input Module Allen Bradley
1746-1A16
4 Digital Output Module Allen Bradley
1746-OA16
5 Analog Input Module Allen Bradley
1746-NI8
6 | Analog Output Module Allen Bradley
1746SC-NO8I
7 Remote I/O Scanner Allen Bradley
1747-ASB
8 | Power Supply (24VDC) Weidmuller
9925340024
9 HMI Allen Bradley 15" RAC6186
6182H-15BEH4B w/ Versaview
10 Light Switch 800T-J2
11 | Fluorescent Luminaire Hammond
FLK48 & FLK48MM
12 120VAC Receptacle
13 End Bracket Weidmuller
WEW 35/2
14 Fuse Holder (AC) Weidmuller c/w Indicator
101440
15 Fuse Holder (DC) Weidmuller c/w Indicator
101470
16 Ground Terminal Weidmuller
17 Terminal Block Weidmuller
18 Wireway Panduit c/w Cover
G3x4WH6 & C3WH6
G2x4WH6 & C2WHG6
19 Vapor Corrosion Hammond
Inhibiter XC110
20 120VAC Interposing Allen Bradley
Relay 700-HK32A1
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Relay Base

Allen Bradley
722-HN122

6.4 UPPER PLC CABINET

(Refer to Drawing E-101 in Section 10)

The following table identifies the components related to the upper PLC cabinet.

NO. COMPONENT DETAILS SETTING REMARKS
1 Power Supply Allen Bradley
1746-P2
2 PLC Rack (13 Slot) Allen Bradley
1746-A13
3 SLC 5/05 Allen Bradley
1747-L552
4 Digital Input Module Allen Bradley
1746-1A16
5 Digital Output Module Allen Bradley
1746-OA16
6 Analog Input Module Allen Bradley
1746-NI8
7 Isolated Output Relay Allen Bradley
1746-OX8
8 | Analog Output Module Allen Bradley
1746SC-NO8I
9 Remote I/0 Scanner Allen Bradley
1747-SN
10 | Power Supply (24VDC) Weidmuller
9925340024
1 HMI Allen Bradley c/w Versaview 6181P
6182H-15BEH4B 15” Integrated Display
12 8 Port EtherNET Allen Bradley
Switch ENET Switch
13 Modular Slot Filler Allen Bradley
1746-N2
14 Fuse Holder (AC) Weidmuller c/w Indicator
101440
15 Fuse Holder (DC) Weidmuller c/w Indicator
101470
16 Ground Terminal Weidmuller
17 Terminal Block Weidmuller
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18 Wireway Panduit c/w Cover
G3x4WH6 & C3WH6
G2x4WH6 & C2WH6
19 UPS Always On 1400W
GES-202L 2000VA
20 Light Switch
21 Fluorescent Luminaire Hammond 2 x 48"
FUK48MM
22 120VAC Receptacle
23 End Bracket Weidmuller
WEW 35/2
24 Vapor Corrosion Hammond
Inhibitor XC110
25 Voice Dialer Barnett
B1290
26 120VAC Interposing Allen Bradley
Relay 700-HK32A1
27 Relay Base Allen Bradley
722-HN122
28 EEPROM Memory Allen Bradley
Module 1747-M13
6.5 MOTOR CONTROL CENTRE
(Refer to Drawing E-102 in Section 10)
The following table identifies the components related to the motor control centre.
NO. COMPONENT DETAILS SETTING REMARKS
1 Incoming Lugs
2 Spare Cuttler Hammer
E1A20612
3 Air Handling Unit AHU-1 Cuttler Hammer 2 HP
E1A20612 2.7 FLA
4 Space for Future Expansion
5 Exhaust Fan Cuttler Hammer 2 HP
EF-3 E1A20612 2.7 FLA
6 Potable Water Pump P-1 & P-2 Cuttler Hammer 5 HP
E1A20612 6.1 FLA
7 Glycol Heating Pump P-3 & P-4 Cuttler Hammer 3 HP
E1A20612 3.9 FLA
8 Air Scourer Cuttler Hammer 20 HP
AS-1 & AS-2 E2A20612 22 FLA
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9 Backwash Pump Cuttler Hammer 25 HP

BP-1 & BP-2 E2A20612 27 FLA
10 Existing Boiler Cuttler Hammer 30A Trip
B-1 & B-2 BFAHFD12
11 Terminal Control Section
END OF CHAPTER 6
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7/ TROUBLESHOOTING & ALARMS

7.1 ALARMS IN GENERAL

The PLC continuously monitor the water treatment plant’'s process, mechanical and electrical operating
systems. System or equipment failure alarms are indicated on the HMI screen. Various process and facility
alarm conditions are detected by the PLC, some will shut the plant down and others will turn on backup

equipment.

The following tables list the alarm tag #’s, the alarm function descriptions, and method the alarm is indicated
to the operation staff. All alarms are stored in memory and are downloaded as a single file to HMI PC hard
drive in the plant office once a week. The alarm log file uses a file name that includes the date upon which
the file is written to disk. Information saved are the date, time, alarm descriptor No., Tripped by, and
Acknowledgement date and time. Alarms are also printed on a dot matrix printer in the plant office to provide

a continuous record of all PLC system alarms in chronological order.

Unless otherwise noted in the tables below, water treatment process alarms will be held out when

equipment is selected as out of service, or the plant is offline due to a full level in the storage reservaoir.

7.2 PRE-TREATMENT ALARMS

The following table identifies the pre-treatment alarms.

NO. ALARM TAG ALARM DESCRIPTION SET POINT CONSEQUENCE
1 FAL-1001 Low flow in raw water 2L/s Plant Shut Down &
supply header Plant Dial Out

Alarm held out or
Sminutes on plant start
sequence

2 X-120 Minor Alarm X-120 UV System #1 Various Conditions None
Control Panel

3 X-120 Major Alarm X-120 UV System #1 Various Conditions Duty/Standby reactor

Control Panel change over
4 | X-120 Critical Alarm X-120 UV System #1 Various Conditions Duty/Standby reactor
Control Panel change over & Plant
Dial Out
5 X-121 Minor Alarm X-120 UV System #2 Various Conditions None

Control Panel
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6 X-121 Major Alarm X-120 UV System #2 Various Conditions Duty/Standby reactor
Control Panel change over
7 | X-121 Critical Alarm X-120 UV System #2 Various Conditions Duty/Standby reactor
Control Panel change over & Plant
Dial Out
8 LAL-5001 Low level in the existing (Operator Defined) WTP Start
reservoir ~3.65m
9 LAH-5001 High level in the existing (Operator Defined) WTP Stop
reservoir ~415m
10 LAL-2501 Low level in the Pumping (Operator Defined) WTP Start
Chamber
1 LAH-2501 High level in the Pumping | (Operator Defined) WTP Stop
Chamber
12 AAH-1003 High concentrations of 50 pg/L Plant Shutdown
PHCs in the raw water
intake
7.3 FILTRATION ALARMS
The following table identifies the filtration alarms.
NO. ALARMTAG ALARM DESCRIPTION SET POINT CONSEQUENCE
1 AAH-2101 Filtration Mode — High >0.3 NTU Backwash sequence
filtered water turbidity initiated. Change to filtration
Filter to Waste Mode — High mode.
filtered water turbidity <0.3NTU
2 ZOA-2101 Failure of filter influent valve Filter will not enter filtration
to open or filter-to-waste mode.
3 ZCA-2101 Failure of filter influent valve Filter will not enter
to close backwash mode.
4 ZOA-2103 Filter to waste valve is fully Filter shutdown. Backwash
open was not effective.
5 ZCA-2103 Filter to waste valve has Filter shutdown. Filter to
failed to open waste cannot occur
6 ZOA-2104 Filtered water valve is fully Backwash required.
open
7 ZCA-2104 Filtered water valve has Filtration cannot proceed.
failed to open
8 ZOA-2105 Failure of backwash water Backwash pumps

supply valve to open

backwash cannot proceed.

(P-205/206) cannot start,
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9 ZCA-2105 Failure of backwash water Filter-to-waste cannot
supply valve to close proceed.
10 Z0OA-2106 Failure of backwash waste Backwash pumps
valve to open (P-205/P-206) cannot start,
backwash cannot proceed.
1 ZCA-2106 Failure of backwash waste Filter-to-waste cannot
valve to close proceed, filter influent valve
remains closed.
12 ZOA-2107 Failure of air scour valve to Air scour blowers
open (C-200/201) cannot start,
backwash cannot proceed.
13 ZCA-2107 Failure of air scour valve to Backwash cannot proceed.
close
14 UA-2001* Fault in Air Scour Blower If duty blower, set C-201 as
C-200 duty pump.
If UA-201 active, plant shut
down & Plant Dial Out.
15 UA-2011* Fault in Air Scour Blower If duty blower, set C-200 as
C-201 duty pump.
If UA-200 active, plant shut
down & Plant Dial Out.
16 LAH 2101 High level in filter 300mm above FCV 2101 filter inlet valve
normal operating closed.
level
7.4 CLEARWELL & BACKWASH SUPPLY ALARMS
The following table identifies the clearwell and backwash supply alarms.
NO. ALARM TAG ALARM DESCRIPTION SET POINT CONSEQUENCE
1 UA-2051 Fault with Backwash If duty pump, set P-206
Pump P-205 as duty pump.
If UA-2061 active, plant
shut down &
Plant Dial Out.
2 UA-2061 Fault with Backwash If duty pump, set P-205
Pump P-206 as duty pump.
If UA-2051 active, plant
shut down &
Plant Dial Out.
3 LAL-2501 Low level in backwash Backwash sequence
pumping chamber disabled.
City of Iqaluit Water Treatment Plant March 2022
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4 LAH-2501 High level in backwash Plant Shutdown
pumping chamber
5 AAH-2501C High concentrations of 50 pg/L Plant Shutdown
PHCs entering the
Reservoir
7.5 CHLORINATION ALARMS
The following table identifies the chlorination alarms.
NO. ALARM TAG ALARM DESCRIPTION SET POINT CONSEQUENCE
1 AAH-3401 Chlorine Leak 2 ppm Ventilation in chlorine

Chlorine alarms are
always active

room stops.
HN-3401 starts

BA-3401 starts
& Plant Dial Out

7.6 FLUORIDE, ORTHOPHOSPHATE & HYPOCHLORITE

ALARMS
The following table identifies the fluoride, orthophosphate, and hypochlorite alarms.
NO. ALARM TAG ALARM DESCRIPTION SET POINT CONSEQUENCE
1 UA-3031 Caustic Soda Dosing P-304 starts
Pump Failure Plant Shutdown
P-303 Plant Dial Out if
UA-3041 is also active
2 UA-3041 Caustic Soda Dosing P-303 starts
Pump Failure Plant Shutdown
P-304 Plant Dial Out if
UA-3031 is also active
3 UA-3051 Hydrofluorosilicic Pump P-306 starts
failure P-305 Plant Shutdown
Plant Dial Out if
UA-3061 is also active
4 UA-3061 Hydrofluorosilicic Pump P-305 starts
failure P-306 Plant Shutdown
Plant Dial Out if
UA-3051 is also active
5 UA-3051 Sodium Hypochlorite P-363 starts
Pump Failure P-362 Plant Shutdown
Plant Dial Out if
UA-3061 is also active
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6 UA-3061 Sodium Hypochlorite
Pump Failure P-363

P-362 starts
Plant Shutdown
Plant Dial Out if

UA-3051 is also active

7 UA-3621 Pump failure P-363 starts
Plant Shutdown
8 UA-3631 Pump failure P-362 starts
Plant Shutdown
7.7 WASTE TANKAGE ALARMS
The following table identifies the waste tankage alarms.
NO. ALARM TAG ALARM DESCRIPTION SET POINT CONSEQUENCE
1 LAH-4001 High level in the 3.1m Filters are locked out
Backwash Waste Tank from backwashing and
P-205 and P-206
shutdown & Plant Dial
Out
2 LAH-4011 High level in the Filter-to- 3.1m Filters are locked out
Waste tank from filter-to-waste
mode & Plant Dial Out
3 FAH-4001 High flow out of Backwash 10 L/s FCV-4001 closes
Waste Tank
4 FAH-4011 High flow out of Filter-to- 5L/s FCV-4001 closes
Waste Tank

7.8 SERVICE WATER PUMPS ALARMS

The following table identifies the service water pump alarms.

NO. ALARM TAG ALARM DESCRIPTION SET POINT CONSEQUENCE
1 UA-4101 Service Pump failure P- P-411 starts
411 Plant Shutdown
Plant Dial Out if
UA-4011 is also active
2 UA-4111 Service Pump failure P- P-410 starts
410 Plant Shutdown
Plant Dial Out if
UA-4101 is also active
3 PAL-4112 Low pressure in service 245 kPag Plant Shutdown &
water Plant Dial Out
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END OF CHAPTER 7
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8 MAINTENANCE PROCEDURES AND SERVICE
INFORMATION

8.1 GENERAL MAINTENANCE

8.1.1 UNINTERUPTABLE POWER SUPPLIES
Each of the uninterruptable power supplies (total of 4 — PLC cabinet, Plant PC, FCV 1001, and

FCV2501) contains sealed lead acid batteries. These batteries require annual inspection, and
replacement every 3 to 5 years. Failure to do so will result in diminished or non-performance of
these power supplies and a resulting loss of control over the treatment process in the event of a

power failure.

Refer to the UPS system manufacturers data for testing and battery replacement information.

8.1.2 PETROLEUM HYDROCARBON ANALYZER (AIT 1003)

In order to ensure the accuracy of the petroleum hydrocarbon measurement, the analyzer must be
regularly maintained. The manufacturers data outlines bi-monthly and semi-annual checks and
calibrations. Performance of these routine maintenance intervals may require electrolytes and other
consumable items. Ensure the required maintenance items are kept on hand. Testing and

calibration should be performed in accordance with the manufacturers service manual.

8.1.3 pHANALYZERS (AIT 1002)

pH analyzers require routine calibration and maintenance. As a minimum, once every 2 months the
pH analyzer should be calibrated. During the calibration, the operator should preform maintenance
on probe, as required. The pH probe has a fixed service life and requires regular replacement. If
the measurement probe cannot be calibrated or the calibration of the probe drifts following
calibrations, the probe requires replacement. The pH probe manufacturer specification provides
both the calibration procedures and probe replacement procedures. It is recommended that no

more than one spare pH probe is on hand due to the limited shelf life of these instruments.

8.1.4 TURBIDIMETERS (AIT-1001, 2101, 2111, 2121, 2131)

Turbidity analyzers require routine calibration and maintenance once every 6 months, at minimum.

The turbidity measurement is performed using an optic technique, and therefore, the quality of the
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measurement is directly related to the clarity of the optics. Maintenance should include cleaning

the analyzer optics and performing a calibration in accordance with the manufacturer’s instructions.

8.1.5 CHLORINE GAS DETECTION (AIT 3401)

In order to ensure the safety of plant personnel the chlorine gas detection system should be
routinely tested to verify proper operation. As a minimum, the chlorine gas detection system should
be tested and calibrated every six months. Testing should include the operation of the audible
alarm, visual beacon, and the alarm dial out system. Testing and calibration should be performed

in accordance with Section 4 of the manufacturers service manual.

8.1.6 RESIDUAL CHLORINE, pH, AND PETROLEUM HYDROCARBON
ANALYZER (AIT 2501)

In order to ensure the accuracy of the residual chlorine, pH, and petroleum hydrocarbon
measurement, the analyzers (chlorine:lyser, pH:lyser, spectro:lyser) must be regularly
maintained. The manufacturers data outlines bi-monthly and semi-annual checks and calibrations.
Performance of these routine maintenance intervals may require electrolytes and other consumable
items. Ensure the required maintenance items are kept on hand. Testing and calibration should be

performed in accordance with the manufacturers service manual.

END OF CHAPTER 8
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9 TESTING AND CERTIFICATION DATA
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10SKETCHES AND DRAWINGS

Sketches illustrating the general operating conditions at the WTP are provided at the end of this chapter

and include the following:

E-101
E-102
E-301
1-102
1-103
1-104
1-105
1-106
1-107
1-108
1-301
1-302
1-303

City of Iqaluit Water Treatment Plant
Electrical Operation & Maintenance Manual

Upper Floor Electrical Plan and Schedules

Lower Floor Electrical Plan and Schedules

MCC Schedule and Details

P&ID — Pre-Treatment

P&ID - Filtration

P&ID — Backwash Supply

P&ID — Backwash & Filter-To-Waste

P&ID — Caustic Soda and Hydrofluorosilicic Acid Supply
P&ID — Sodium Hypochlorite and Domestic Supply System
P&ID — Chlorine Supply

Filters Floor Device Locations

Pumps Floor Device Locations

Clearwell Floor and WTP Underground Device Locations
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11 MANUFACTURER DATAAND SERVICE
INFORMATION
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AS#T JLOWER LEVEL ~ JAIR SCOURER #1 U|U|E 4.9 20|600|3| MCC X | X X| | x|x X | X E|E|E|X +1#10 o AHU-T |PUMP ROOM AIR HANDLING UNIT M|M|E|1.5] 2 [600|3| MCC X X | X E|E|E 1412 (o
19C, 348 19C, 2412
AS#2 JLOWER LEVEL  JAIR SCOURER #2 U|U|E|14.920|600|3| McCC X | X X| x| X | X E|E|E|X +1#10 o ARU=2 |FILTER ROOM | AIR HANDLING UNIT M|M|E|.37 120 1| 2B=31 | X |X X +1#12 o
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P—330 |UPPER LEVEL |ZINC ORTHO PUMP # ulule 051201 11 28-18 |x|x E%ZZ#SNQD EF—2 |FILTER ROOM  |EXHAUST FAN vivlel 25 120111 28215 | % |x X l%%WZZ#SNZD
19C, 2412 19C, 3412
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E-301 NTS
SPACE SPARE SPARE AHU-1 LAMP TYPE: 32 WATT, T—8, FLUORESCENT LAMP TYPE: 150 WATT, HIGH PRESSURE SODIUM
LAMP QTY: 2 LAMP QTY: 1
SIZE 1 SIZE 1 2 HP
MOUNTING: SUSPENDED CEILING MOUNTING: SURFACE, WALL
% SPACE | SPARE | SPARE | EAN, 120VAC CONTROL CIRCUIT
PHOTOCELL HOUSING: COLD ROLLED STEEL HOUSING: WEATHER RESISTANT DIE CAST
m% BFR%aDKEgR SIZE 1 SIZE 1 2 HP REFLECTOR:  SLOTTED — WHITE POWDER PAINT ALUMINUM
BREAKER SECTION AR ees ES%WASH PUMP PUMP ENS: NONE REFLECTOR:  SPECULAR ALZAK ALUMINUM
P—1 P—3 :
# # TERMINAL NC LENS: MOLDED PRISMATIC SHOCK RESISTANT
CONTROL
5 HP 3 HP SECTION HAND ) S —— SPECIAL REQUIREMENT: CLASS
PUMP PUMP ) I NO
P2 P4 © OrF SPECIAL REQUIREMENT:
“AUTO >k )
R1 I _
uTILITY 20 HP 25 HP 5 HP 3 HP O_HI_OCCT,# |
C/T AR BACKWASH| SPACE | B—1 INSTALL H.0.A. SELECTOR SWITCH !
sedron SCOURER | PUMP (EXISTING) N Pl
2 2 Products are listed to establish reference standards. For approval of Products are listed to establish reference standards. For approval of
4 4 AND GREEN PILOTS LIGHT IN FRONT
CO\/ER OF CEMA W EN CLOSURE - equivalents refer to General Conditions of specification. 368mm equivalents refer to General Conditions of specification.
3P30A
JU ACCEPTABLE PRODUCTS: ACCEPTABLE PRODUCTS:
SPACE ?&éw@ - MANUFACTURER PART No. MANUFACTURER PART No.
CF| 1 S N N COOPER
100mm HOUSEKEEPING PAD
20 HP 25 HP 3P30A METALUX HOLOPHANE
/ \ m PEC LIGHT'NG CONTROL SCHEMATIC LITHONIA 197mm LITHONIA
A . — . . _ - NTS KEENE
Nt — S X e ~ =, ~ = E-301
TYPE No. TYPE No.
LUMINAIRE W OQ LUMINAIRE 2@@
/\ File: FLST4—2C .
E-301 NTS E-301 NTS e File: HPSWP—1A
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CHAPTER 1 - INTRODUCTION 1-1

1 INTRODUCTION

Year of Completion: 2004
Original Scope: Design and upgrade existing Water Treatment Plant to meet current and future

demands.

This manual has been updated to include:

DATE DESCRIPTION OF CHANGE

March, 2022 Inclusion of updates and upgrades made to the water treatment plant as
per WTP Project No. 211-12487-00.

City of Iqaluit Water Treatment Plant

Mechanical Operation & Maintenance Manual March 2022
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Igaluit Water Treatment Plant

Project History

City of Igaluit Public Works & Engineering
The City of Iqaluit: P.O. Box 460
Iqaluit, NU X0A OHO

Simon Doiron, Director of Public Works
Phone: (867) 222-2966
S.Doiron@iqgaluit.ca

Sumon Ghosh, Director of Engineering
Phone: (867) 979-5636
S.Ghosh@iqaluit.ca

2004 Upgrades
Project Engineer: Earth Tech Canada Inc. (Currently AECOM) 4916 47th Street
P.O. Box 1259 Yellowknife, NT X1A 2N9 Phone: 1 (867) 873-6316

2017 Upgrades

Glenn Prosko, Project Manager Nunami-Stantec

10160 112 Street Edmonton AB T5K 2L6 P: (780) 969-3258
Glenn.Prosko@stantec.com

2021-2022 Upgrades
Justin Rak-Banville, Project Manager WSP Canada Inc.
1600 Buffalo Place, Winnipeg, MB, R3T 6B8

2004 Upgrades
General Contractor: 90 North Construction & Development Ltd. (No longer in operation)
Suite 106, 6131-6th Street S.E. Calgary, AB T2H 1L9

2017 Upgrades

Maxime Gaudreau, Project Manager Kudlik Construction Ltd.
P.O. Box 727, 1519 Federal Road Iqgaluit, NU X0A OHO

P: (418) 802-8224

mgaudreau@kudlik.biz

City of Iqaluit Water Treatment Plant

Mechanical Operation & Maintenance Manual March 2022
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Mechanical Subcontractor:

2004 Upgrades
Schendel Mechanical Contracting Ltd. 20310-107 Avenue
Edmonton, AB T5T 3L7 Phone: (780) 447-3400

2017 Upgrades

Carl Fauteux, Vice-President Sifec North Inc.
P.O. Box 556,

Rankin Inlet, NU, X0C 0CO, P: (855) 437-4001
carl@sifec.ca

Electrical Subcontractor:

2004 Upgrades

KRT Electric

1505 Federal Rd, Iqaluit, NU

P.O. Box 1259 Iqaluit, NU X0A OHO
Phone: 1 (867) 979-2639

2017 Upgrades

Carl Fauteux, Vice-President Sifec North Inc.
P.O. Box 556,

Rankin Inlet, NU, X0C 0CO, P: (855) 437-4001
carl@sifec.ca

Instrumentation Subcontractor:

2004 Upgrades
Vector Electric & Controls 3524-78 Avenue Edmonton, AB X1A 2P4
Phone: (780) 469-7900

2017 Upgrades

Carl Fauteux, Vice-President Sifec North Inc.
P.O. Box 556,

Rankin Inlet, NU, X0C 0CO0, P: (855) 437-4001
carl@sifec.ca

City of Iqaluit Water Treatment Plant
Mechanical Operation & Maintenance Manual

March 2022
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3 BACKGROUND AND DESIGN DATA

3.1 PRE-2003 EXISTING MECHANICAL SYSTEMS

Prior to 2004, the facility mechanical systems consisted of several types including a hydronic (glycol)

heating system, ventilation system, and fuel oil system.

The heating system consisted of two fuel oil (diesel) fired boilers servicing a hydronic system using glycol.
Heating for the Water Treatment Plant (WTP) areas is accomplished by distribution of glycol through a
direct piping system to terminal heating units (unit heaters, force flow heaters, baseboard radiation). The
terminal heating units exhibited corrosion and was near end of average life expectancy. The heating boilers

were replaced in 1993.

The ventilation system provided minimal ventilation for the Water Treatment Plant areas which consisted
of an exhaust fan and natural vent opening to service the filter floor level. No ventilation had been provided
to service the pump floor level. The plant operating equipment exhibited excessive corrosion due to the

lack of ventilation to remove the humidity build-up within the plant.

The fuel oil system consisted of an outdoor storage tank, indoor day tank, and fuel oil transfer system
provides fuel for the heating boilers. The existing day tank was not equipped with a containment dike to
meet code requirements at the time. The day tank steel support structure also did not meet minimum fire

code requirements.

3.2 2003-2004 WTP UPGRADES PROJECT

In 2003-2004, the existing Water Treatment Plant in the City of Iqaluit was approaching its design demand.
To meet the increasing and future demands, the existing water treatment plant was upgraded to increase
both capacity and operational control of the system. The upgrades to the system also required an upgrade

in the mechanical systems to properly support plant operation.

Along with the plant upgrade, the mechanical systems will be upgraded to meet heating, ventilation, safety,

miscellaneous mechanical and applicable code requirements.

3.2.1 HYDRONIC (GLYCOL) HEATING SYSTEM UPGRADES

Two existing diesel-fired, glycol heating boilers located in the Mechanical Room serves as the
primary heating source for the building via hydronic system utilizing glycol. Each boiler provides
100 % of system capacity at 88°C glycol supply temperature ensuring full heating capacity at all

times. The boilers provide hot glycol to the air handling units heating coils, reheat coils, unit heaters,
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force flow heaters and wall radiation located throughout the building. Two primary glycol pumps

circulate the glycol to the heating equipment as required.

Heating systems upgrades included the removal of three existing unit heaters and associated piping
located in the reservoir, the replacement of four existing unit heaters with three-unit heaters on the
Pumps Floor Level, the replacement of the existing force flow heater in the stairwell, the
replacement of six existing unit heaters with five at the Filter Floor Level, and the addition of two
new unit heaters to service the new Filter Room. The new unit heaters were be provided with
stainless steel components where possible for corrosion resistance. Each unit heater has a heating
capacity of 14.3 kW (49,000 Btu/hr). The force flow heater has a heating capacity of 15.0 kW
(51,000 Btu/hr).

Other heating upgrades included the replacement of the wall radiation in the Laboratory and
Washroom and addition of wall radiation for the Office. The wall radiation has a heating capacity
range of 1.13 to 1.44 kW/m (1,200 Btu/hr/ft to 1,500 Btu/hr/ft) depending on the location of the
radiation.

Two reheat coils were added to the ductwork of the new air handling units to service the Laboratory
and Office. Each reheat coil has a heating capacity of 1.7 kW (5,800 Btu/hr).

The direct heating piping distribution system will be revised to a reverse return system to provide
more efficient heating fluid flow control, prevent short cycling of system, and to limit the lack of hot

heating fluid at the farthest terminal heating unit.

Two existing heating re-circulation pumps were be replaced and upgraded to meet the
requirements of the upgraded heating system with addition of an air separator to remove air from
the heating system. The flow capacity of each pump is 6.0 L/s (79 Imp. gpm) with each pump

providing 100% of system flow requirements.

3.2.2 VENTILATION SYSTEM UPGRADES

Ventilation system upgrades included the addition of one air handling unit to service the Pump and
Filter Floor Levels, and the addition of one air handling unit and two exhaust fans to service the
Filter Room. The existing washroom exhaust fan was replaced, and an exhaust fan was added to
service the Chlorine Room. Ventilation for the Pump/Filter Level is provided by an air handling unit
complete with a heating coil interlocked with an exhaust damper. Ventilation for the Filter Level is
provided by an air handling unit complete with pre-heat and heating coils interlocked with an
exhaust fan. Additional Filter Level ventilation is provided by a second exhaust fan interlocked with

the process aeration (air scour) blowers.
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3.2.3 FUEL OIL SYSTEM UPGRADES

Fuel oil system upgrades included the replacement of the day tank with ULC approved self-
contained storage tank. Other fuel oil system upgrades included replacement of the existing day
tank steel support structure with a new support structure capable of maintaining its integrity for a
minimum of two hours during a fire. The replacement day tank is a Durex double wall tank with a

storage capacity of 1136 litres (250 Imp. gal.).

3.3 2021-2022 UPGRADES AND IMPROVEMENT WORK

In 2021 and 2022, maintenance and upgrade work were carried out at the WTP as part of WSP Project No.
211-12487-00, in which the following modifications were made to the Fuel Oil system to improve system
reliability, improve safety, and to mitigate the risk of spills and contamination of the treated water supply.
These upgrades included:

Replacement of both boilers

Replacement of the day tank, steel structure, and associated fuel oil piping

Modifications to the exterior fuel storage tank piping (pending)

Installation of a spill containment barrier around the exterior fuel storage tank complete with oil-water

separation system (pending)

Refer to the Process and Mechanical Operation & Maintenance manuals for all other upgrades made during

the 2021-2022 upgrades and improvement work.

END OF CHAPTER 3
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4 GENERAL OPERATING PROCEDURES

4.1 GENERAL

Two existing diesel fuel oil, glycol heating boilers located in the Mechanical Room serves as the primary
source of heating in the building with each boiler providing 100% of the system capacity. The use of glycol

as a heating agent helps to prevent freeze-up in the system.

Two air handling units, two exhaust fan and relief air openings located in the plant provides ventilation for

the Pump and Filter Floor Levels with additional exhaust fans servicing the Washroom and Chlorine Room.

Since the equipment is only heating and ventilation source for the building, it is important to ensure proper

operation and maintenance is performed.

4.2 GLYCOL HEATING SYSTEM OPERATION

4.2.1 UNIT HEATERS AND FORCE FLOW HEATERS
(Refer to Drawing M-101 and M-301 at the end of Chapter 10)
Unit heaters and force flow heaters are located in the plant providing heat to various areas. Each

heater fan circuit is energized from a local disconnect switch with a local wall mounted electric

thermostat cycling the heater fan motor to maintain the desired space temperature.

4.2.2 REHEAT COIL
(Refer to Drawing M-101 and M-301 at the end of Chapter 10)

Two reheat coils located in Air Handling Unit AHU-1 distribution ductwork provides further
tempering of the supply air as required for the Office/Laboratory and New Office. Each office has a
local wall mounted thermostat controlling both reheat coil and wall radiation zone valves to provide

room heating to the desired room temperature.

4.2.3 AIR HANDLING UNIT PREHEAT & HEATING COILS
(Refer to Drawing M-101 and M-301 at the end of Chapter 10)

Refer to Air Handling Units AHU-1 & AHU-2 in this section.
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4.2.4 HEATING PUMPS P-3 AND P-4
(Refer to Drawing M-101 and M-301 at the end of Chapter 10)

Two glycol circulation pumps located in the Mechanical Room have been provided to handle the
heating glycol circulation for the building with each pump providing 100% of the required glycol flow
for the heating system. A manual switch on the Pump Control Panel will allow selection of either
Pump P-3 or P-4 to operate. Only one pump is allowed to operate at a time and runs continuously
once a pump is selected. Failure of the duty pump will activate the standby pump and sound alarm
horn at the Pump Control Panel. The audible alarm is silenced when the duty pump is manually
switched over at the Pump Control Panel.

Additional equipment has been installed to protect the heating system includes an air separator
complete with strainer, flow switches, and check valves. Check valves located at the discharge of
the pumps will prevent backflow of the system and flow switches to ensure there is system flow
before the boilers are allowed to start. A strainer located within the air separator will filter out any
solid material circulating in the heating system. The air separator with automatic air vent (AAV) will
automatically remove entrapped air from the system reducing possibility of corrosion within the
system.

4.3 VENTILATION SYSTEM OPERATION

4.3.1 AIR HANDLING UNIT AHU-1 SYSTEM
(Refer to Drawing M-101 and M-301 at the end of Chapter 10)

Air Handling Unit AHU-1 and two relief dampers provides ventilation for the Pump and Filters Level.
The system is initially started by a local wall mounted thermostat to maintain the desired space
temperature. When the supply fan status is proven, the mixed air dampers (outside & return
dampers) will modulate to provide 20% (operator adjustable) minimum fresh air. The mixed air
temperature sensor will modulate the mixed air dampers as required to maintain the mixed air set
point which is limited to 9°C (48°F). The supply air discharge sensor will modulate the 3-way heating
coil valve to maintain the supply air set point based on the space temperature reset schedule. The
supply air set point of 23°C (73°F) is scheduled when the space temperature is below -1°C (30°F)
or set point of 13°C (55°F) when the space temperature is above 1°C (34°F). When the supply fan
is off, the mixed air dampers will close, and the heating coil valve will modulate to maintain a mixed
air temperature of 13°C (55°F).
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The motorized relief damper will open and modulate in conjunction with the mixing dampers to
provide proper building pressurization. The barometric relief damper will open as required to relieve

excess building pressure.

If the heating coil discharge temperature falls below 4°C (39°F), the low temperature thermostat will
stop the supply fan to prevent cold air from being supplied. The thermostat must be manually reset

before the system can resume normal operation after inspection of low temperature problem.

An AHU-1 thermostat/controller user guide is provided in the following pages for operational

reference.

4.3.2 AIR HANDLING UNIT AHU-2 SYSTEM
(Refer to Drawing M-101 and M-301 at the end of Chapter 10)

Air Handling Unit AHU-2 and Exhaust Fans EF-2 and EF-4 provides ventilation for the Filters Area
Level. The system is initiated by switching the fan control to Auto Mode on the local wall mounted
thermostat to open EF-2 exhaust dampers and start exhaust fan in low speed. When EF-2 fan
status is proven, AHU-2 outside air dampers will modulate open and start supply fan in low speed.
The supply air discharge sensor will modulate the 3-way preheat and heating coil valves in
sequence to maintain the supply air set point of 12°C (54°F) which is adjustable at the thermostat.

When the system is off, the preheat and heating coil valves will modulate 100% open.

When the supply fan status is proven and after a 15-minute delay, the humidity controls will be
enabled. Both the supply and exhaust fans will switch to high speed if the exhaust air humidity
rises above 40% RH. When the exhaust air humidity falls below 30%, both the supply and exhaust

fans will be stopped for 30 seconds and then restarted in low speed.

If the preheat coil discharge temperature falls below 4°C (39°F), the low temperature thermostat will
stop the supply and exhaust fans. The thermostat must be manually reset before the system can

resume normal operation after inspection of low temperature problem.

Exhaust Fan EF-4 interlocked with the Scour Blowers to start when either Scour Blower is started.
When the system is activated, EF-4 normally closed discharge dampers will open to allow discharge

damper end switch to make allowing EF-4 to start.

An AHU-2 thermostat/controller user guide is provided in the following pages for operational
reference.

4.3.3 EXHAUST FAN EF-3
(Refer to Drawing M-101 and M-301 at the end of Chapter 10)
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Exhaust Fan EF-3 provides ventilation for the Chlorine Storage Room. The system is initiated by
a manual switch located in the Entrance Lobby. When the system is activated, EF-3 normally
closed inlet and discharge dampers will open to allow discharge damper end switch to make

allowing EF-3 to start.

4.4 FUEL OIL SYSTEM OPERATION

4.4.1 FUEL OIL SYSTEM
(Refer to Drawing M-101 and M-301 at the end of Chapter 10)

The fuel oil required to operate the boilers is diesel fuel. The diesel fuel is stored in an outside
above ground storage tank located adjacent to the building with a 1100 litre (250 Imp. Gal.) double
walled day tank located inside the building. The fuel oil is pumped from the outside tank to the day
tank and gravity supplied to the boilers. The existing four level switches have been reinstalled on
the new day tank and set at 10%, 20%, 80% and 90% tank full levels.

END OF CHAPTER 4
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5 SCHEMATICS AND FUNCTIONAL DATA

5.1 TYPICAL UNIT HEATER & FORCE FLOW HEATER FLOW

SCHEMATIC

(Refer to Drawing M-101, M102, and M-301 at the end of Chapter 10)

The following table identifies the components related to the flow of a typical unit heater and force flow

schematics.
FUNCTION
NO. COMPONENT LOCATION PERFORMED REMARKS
1 Unit Heaters & Force | Pump & Filter Levels Provides heating for

Flow Heaters

Pump & Filter Levels

2 Room Thermostat Pump & Filter Levels | Temperature control for| Room temperature to
Unit Heater or Force be maintained at set
Flow Heater point.
3 Manual Air Vent Unit Heater & Force Allows for
Flow Heater Return venting/removal of
Piping trapped air from
heating system
4 Drain Valve Unit Heater & Force | Allows for draining of Normally Closed &
Flow Heater Supply | glycol from Unit Heater Capped
Piping or Force Flow Heater
5 Union Unit Heater & Force | Allows for removal of
Flow Heater Supply Unit Heater or Force
Piping Flow Heater from
heating system.
6 Union Unit Heater & Force Allows for removal of
Flow Heater Return Unit Heater or Force
Piping Flow Heater from
heating system
7 Isolation Valve Unit Heater & Force |Valve used for isolation Normally Open
Flow Heater Supply | of Unit Heater or Force
Piping Flow Heater
8 Balancing/Isolation Unit Heater & Force Valve used for Normally Open Valve

Valve

Flow Heater Return
Piping

balancing/isolation of
Unit Heater or Force
Flow Heater

to be reset to balanced
position if used for
isolation
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5.2 TYPICAL REHEAT COIL FLOW SCHEMATIC

(Refer to Drawing M-101, M102, and M-301 at the end of Chapter 10)

The following table identifies the components related to the flow of a typical reheat coil flow.

FUNCTION
NO. COMPONENT LOCATION PERFORMED REMARKS
1 Reheat Coils Air Handling Unit-1 Provides heating for
Ductwork Office/Laboratory &
New Office
2 Room Thermostat Office/Laboratory & | Temperature control for| Room temperature to
New Office Reheat Coil be maintained at set
point.
3 Control Valve (2-way) Reheat Coil Supply |Regulates glycol flow to
Piping Reheat Coll
4 Manual Air Vent Reheat Coil Return Allows for
Piping venting/removal of
trapped air from
heating system
5 Drain Valve Reheat Coil Supply Allows for draining of Normally Closed &
Piping glycol from Reheat Coil Capped
6 Union Reheat Coil Supply Allows for removal of
Piping Reheat Coil from
heating system
7 Union Reheat Coil Return Allows for removal of
Piping Reheat Coil from
heating system
8 Isolation Valve Reheat Coil Supply | Valve used for isolation Normally Open
Piping of Reheat Coil
9 Balancing/Isolation Reheat Coil Return Valve used for Normally Open Valve
Valve Piping balancing/isolation of |to be reset to balanced

Reheat Coil

position if used for
isolation

5.3 TYPICAL AIR HANDLING UNIT PREHEAT & HEATING
COILS FLOW SCHEMATIC

(Refer to Drawing M-101, M102, and M-301 at the end of Chapter 10)

The following table identifies the components related to the flow of a typical air handling unit preheat and

heating coils.
FUNCTION
NO. COMPONENT LOCATION PERFORMED REMARKS
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5-3

1 Preheat & Heating
Coils

Pump & Filter Levels

Provides heating for
Pump & Filter Levels

2 Temperature Control

Preheat & Heating Coil

Regulates glycol flow

Valve (3-way) Supply & Return Preheat or Heating caoil
Piping provide desired AHU
discharge supply air
temperature
3 Duct Mounted AHU Supply Air Measures AHU Supply AHU Supply Air
Thermostat Discharge Ductwork Air Discharge Discharge temperature
Temperature & to be maintained at set
regulates 3-way control point
valve
4 Isolation Valve Preheat & Heating Coil | Valve used for isolation Normally Open
Supply Piping of Preheat or Heating
Coall
5 Isolation Valve Preheat & Heating Coil | Valve used for isolation Normally Open
Return Piping of Preheat or Heating
Coll
6 Union Preheat & Heating Coil | Allows for removal of
Supply Piping Preheat or Heating Coil
from AHUs
7 Union Preheat & Heating Coil| Allows for removal of
Return Piping Preheat or Heating Coll
from AHUs
8 Isolation Valve Preheat & Heating Coil | Valve used for isolation Normally Open
Supply Piping of Preheat or Heating
Coil Temperature
Control Valve
9 Isolation Valve Preheat & Heating Coil | Valve used for isolation Normally Open
Return Piping of Preheat or Heating
Coil Temperature
Control Valve
10 Isolation Valve Preheat & Heating Coil | Valve used for isolation Normally Open

Return Piping

of Preheat or Heating
Coil Temperature
Control Valve

1 Isolation Valve Preheat & Heating Coil | Valve used for bypass Normally Close
Return Piping of Preheat or Heating
Coil Temperature
Control Valve
12 Isolation Valve Preheat & Heating Coil | Valve used for isolation Normally Open
Supply Piping of Preheat or Heating
Coil Temperature
Control Valve
13 Balancing/Isolation | Preheat & Heating Coll Valve used for Normally Open Valve

Valve

Return Piping

balancing/isolation of
Preheat or Heating Coll

to be reset to balanced
position if used for
isolation
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5.4 HEATING PUMPS FLOW SCHEMATIC

(Refer to Drawing M-101, M102, and M-301 at the end of Chapter 10)

The following table identifies the components related to the flow of a typical heating pump.

FUNCTION
NO. COMPONENT LOCATION PERFORMED REMARKS
1 Primary Heating Pump Mechanical Room Circulates glycol
P-3 throughout heating
system
2 Check Valve Pump P-3 Discharge | Prevents backflow of
Piping glycol
3 Balancing/Isolation Pump P-3 Discharge Valve used for Normally Open Valve
Valve Piping balancing/isolation of |to be reset to balanced
Pump P-3 position if used for
isolation
4 Strainer Strainer provided Provides for removal of | Strainer to be cleaned
within Air Separator solid material from if plugged
(No.15) glycol heating system
5 FS — Flow Switch Pump P-3 Discharge | Indication of glycol flow
Piping for Pump P-3
6 Isolation Valve Pump P-3 Suction | Valve used for isolation Normally Open
Piping of Pump P-3
7 | Pl — Pressure Indicator | Pump P-3 Suction & Visual indication of
Discharge Piping Pump P-3 operating
pressures and strainer
condition
8 Primary Heating Pump Mechanical Room Circulates glycol
P-4 throughout heating
system
9 Check Valve Pump P-4 Discharge | Prevents backflow of
Piping glycol
10 Balancing/Isolation Pump P-4 Discharge Valve used for Normally Open Valve
Valve Piping balancing/isolation of |to be reset to balanced
Pump P-4 position if used for
isolation
11 Strainer Strainer provided Provides for removal of | Strainer to be cleaned
within Air Separator solid material from if plugged
(No.15) heating system
12 FS — Flow Switch Pump P-4 Discharge | Indication of glycol flow
Piping for Pump P-4
13 Isolation Valve Pump P-4 Suction | Valve used for isolation Normally Open
Piping of Pump P-4

City of Iqaluit Water Treatment Plant
Mechanical Operation & Maintenance Manual

March 2022



CHAPTER 5 — SCHEMATICS AND FUNCTIONAL DATA

14 | Pl — Pressure Indicator | Pump P-4 Suction & Visual indication of
Discharge Piping Pump P-4 operating
pressures and strainer
condition
15 Air Separator c/w Mechanical Room |Automatic separation of
Strainer trapped air from glycol
heating system
16 AAV — Automatic Air Air Separator Automatic removal of
Vent trapped air from glycol
heating system
17 Drain Valve Air Separator Allows for draining of Normally Closed &
glycol from Air Capped
Separator
18 Isolation Valve Air Separator Outlet | Valve used for isolation Normally Open
Piping of Air Separator
19 Isolation Valve Supply Header Supply | Valve used for isolation Normally Open
Piping of Heating System from
Main Supply
20 Tl — Temperature Pumps P-3 & P-4 Visual indication of
Indicator Common Supply heating system glycol
Piping supply temperature
21 Tl — Temperature Heating System Visual indication of
Indicator Common Return heating system glycol
Piping return temperature
22 Isolation Valve Return Header Return | Valve used for isolation Normally Open
Piping of Heating System from
Main Return

5.5 AIR HANDLING UNIT AHU-1 FLOW SCHEMATIC

(Refer to Drawing M-101, M102, and M-301 at the end of Chapter 10)

The following table identifies the components related to the flow of a typical air handling unit AHU 1.

NO.

COMPONENT

LOCATION

FUNCTION

PERFORMED REMARKS

1

Air Handling Unit AHU-1

Filter Floor Level

Provides
ventilation for
Pump & Filter

Floor Level

Supply Fan

AHU-1

Provides flow of
air

Intake Hood

Outside

Allows outside air
to be supplied to
AHU-1

Wall
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Outside Air Damper Motor &
Outside Air Dampers

AHU-1

Dampers opens to
provide outside air
for AHU-1

Dampers
Normally
Closed

Return Air Damper Motor &
Return Air Dampers

AHU-1

Dampers opens to
provide return air
for AHU-1

Dampers
Normally
Open

30% Filter — Summer Position

AHU-1

Removal of dust &

dirt 30% Filters to

be installed at this
location during
summer time

PD-1 — Pressure Differential
Indicator

AHU-1

Visual indication of
pressure
differential across
filter to indicate
condition of filter

Filters to be
replaced if

plugged

TS-1 — Temperature Sensor —
Mixed Air

AHU-1

Measures and
modulates outside
& return air
dampers to
maintain mixed air
set point

30% Filter — Winter Position

AHU-1

Removal of dust &
dirt 30% Filters to
be installed at this
location during
winter time

10

PD-2 — Pressure Differential
Indicator

AHU-1

Visual indication of
pressure
differential across
filter to indicate
condition of filter

Filters to be
replaced if

plugged

11

Heating Coil

AHU-1

Provides
tempering of
outside/return air
to maintain supply
air set point

12

65% Final Filter

AHU-1

Removal of dust &
dirt

Filters to be
replaced if

plugged

13

LTA — Low Temperature Alarm

AHU-1

Low supply air
temperature
protection
Shutdown of AHU-
1 if low limit is
exceeded

City of Iqaluit Water Treatment Plant
Mechanical Operation & Maintenance Manual

March 2022



CHAPTER 5 — SCHEMATICS AND FUNCTIONAL DATA 5-7
14 | TS-2 — Temperature Sensor — AHU-1 Measures and
Supply Air modulates heating
coil control valve
to maintain supply
air set point
15 Room Thermostat Filter Floor Level Measures and
controls AHU-1 to
maintain room
temperature set
point
16 Exhaust Hood Outside Wall Allows air to be
relieved
17 |Relief Air Damper Motor & Relief Filter Floor Level Dampers opens to Dampers
Air Dampers relieve air Normally
Closed
18 Exhaust Hood Outside Wall Allows air to be
relieved
19 | Barometric Relief Air Dampers Filter Floor Level Dampers opens to Dampers
relieve air Normally
Closed
5.6 AIR HANDLING UNIT AHU-2 FLOW SCHEMATIC
(Refer to Drawing M-101, M102, and M-301 at the end of Chapter 10)
The following table identifies the components related to the flow of a typical air handing unit AHU 2.
FUNCTION
NO. COMPONENT LOCATION PERFORMED REMARKS
1 Air Handling Unit AHU-2 Filter Floor Level Provides Interlocked
ventilation for with EF-2
Filters Area
2 Supply Fan AHU-2 Provides flow of
air
3 Intake Hood Outside Wall Allows outside air
to be supplied to
AHU-2
4 Outside Air Damper Motor & AHU-2 Dampers opens to Dampers
Outside Air Dampers provide outside air Normally
for AHU-2 Closed
5 30% Filter — Summer Position AHU-2 Removal of dust &
dirt 30% Filters to
be installed at this
location during
summer time
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PD- — Pressure Differential
Indicator

AHU-2

Visual indication of
pressure
differential across
filter to indicate
condition of filter

Filters to be
replaced if
plugged

Preheat Coil

AHU-2

Provides
tempering of
outside air to

maintain supply air
set point

LTA — Low Temperature Alarm

AHU-2

Low supply air
temperature
protection
Shutdown of AHU-
2 if low limit is
exceeded

30% Filter — Winter Position

AHU-2

Removal of dust &
dirt 30% Filters to
be installed at this
location during
winter time

10

PD — Pressure Differential
Indicator

AHU-2

Visual indication of
pressure
differential across
filter to indicate
condition of filter

Filters to be
replaced if
plugged

11

Heating Coil

AHU-2

Provides
tempering of
outside air to

maintain supply air
set point

12

65% Final Filter

AHU-2

Removal of dust &
dirt

Filters to be
replaced if
plugged

13

TS-1 — Temperature Sensor —
Supply Air

AHU-2

Measures and
modulates preheat
& heating coll
control valves to
maintain supply air
set point

14

Room Thermostat

Filters Area

Measures and
controls AHU-2 to
maintain room
temperature set
point

15

Exhaust Fan EF-2

Filters Area

Provides exhaust
for filters area

Interlocked
with AHU-2

16

Exhaust Fan EF-2 Damper
motor & Dampers

Filters Area

Dampers open to
exhaust air

Dampers
Normally
Closed
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17 HS-1 — Humidity Sensor EF-2 Ductwork Measures
Exhaust Air humidity of the
exhaust air
18 Exhaust Fan EF-4 Filters Area Provides exhaust | Interlocked
for Air Scour with Air Scour
Blowers Blowers
19 Exhaust Fan EF-4 Damper Filters Area Dampers open to Dampers
motor & Dampers exhaust air Normally
Closed
5.7 EXHAUST FAN EF-3 FLOW SCHEMATIC
(Refer to Drawing M-101, M102, and M-301 at the end of Chapter 10)
The following table identifies the components related to the flow of a typical exhaust fan EF 3.
FUNCTION
NO. COMPONENT LOCATION PERFORMED REMARKS
1 Exhaust Fan EF-3 Chlorine Storage Provides exhaust for
Room Chlorine Storage Room
2 Exhaust Fan EF-3 Chlorine Storage Dampers opens to Dampers Normally
Damper Motor & Room exhaust air Closed
Dampers & End Switch
3 Manual Push Button Entrance Lobby Allows start-up &
shutdown of EF-3
City of Iqaluit Water Treatment Plant March 2022
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5.8 FUEL OIL (DIESEL) FLOW SCHEMATIC

(Refer to Drawing M-101, M102, and M-301 at the end of Chapter 10)

The following table identifies the components related to the flow of the fuel oil(diesel)

FUNCTION
NO. COMPONENT LOCATION PERFORMED REMARKS

1 Exhaust Fan EF-3 Chlorine Storage Provides exhaust for
Room Chlorine Storage Room

2 Exhaust Fan EF-3 Chlorine Storage Dampers opens to Dampers Normally

Damper Motor & Room exhaust air Closed
Dampers & End Switch
END OF CHAPTER 5
City of Iqaluit Water Treatment Plant March 2022
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6 COMPONENT DETAILS

6.1 TYPICAL UNIT HEATER & FORCE FLOW HEATER FLOW
SCHEMATIC
(Refer to Drawing M-301 at the end of Chapter 10)

The following table identifies the components related to the flow of a typical unit heater and force flow

heater.
NO. COMPONENT DETAILS SETTING REMARKS
1 Unit Heaters & Force Engineered Air Unit Supplier: Engineered
Flow Heaters Heaters: H Series: M/N: Air Edmonton, AB
H-3 Force Flow: CUH
Series: M/N: CUH-7
2 Room Thermostat Robertshaw M/N: 501- Supplier: Automatic
501C Controls Edmonton,
AB
3 Manual Air Vent Supplier: Bartle &
Gibson Edmonton, AB
4 Drain Valve M.A. Steward & Sons Supplier: Bartle &
Kitz — Super B M/N: Gibson Edmonton
600WOG/150WSP
5 Union Supplier: Bartle &
Gibson Edmonton
6 Union Supplier: Bartle &
Gibson Edmonton
7 Isolation Valve M.A. Steward & Sons Supplier: Bartle &
Kitz — Super B M/N: Gibson Edmonton
600WOG/150WSP
8 Balancing/Isolation Dahl Brothers Canada Supplier: Bartle &
Valve Ltd. M/N: 13013 Gibson Edmonton
6.2 TYPICAL REHEAT COIL FLOW SCHEMATIC
(Refer to Drawing M-301 at the end of Chapter 10)
The following table identifies the components related to the flow a typical reheat coil.
NO. COMPONENT DETAILS SETTING REMARKS
1 Reheat Coils Engineered Air Custom Supplier: Engineered
Built for Project Air Edmonton, AB
City of Iqaluit Water Treatment Plant March 2022
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Valve

Ltd. M/N: 13013

2 Room Thermostat Invensys M/N: TA168- Supplier: Automatic
001 Controls Edmonton,
AB
3 Control Valve (2-way) | Invensys Reheat Coil: Supplier: Automatic
M/N: VS-2213-536-9- Controls Edmonton,
02 Wall Radiation: M/N: AB
VM2233P23A000
4 Manual Air Vent Supplier: Bartle &
Gibson Edmonton
5 Drain Valve M.A. Steward & Sons Supplier: Bartle &
Kitz — Super B M/N: Gibson Edmonton
600WOG/150WSP
6 Union Supplier: Bartle &
Gibson Edmonton
7 Union Supplier: Bartle &
Gibson Edmonton
8 Isolation Valve M.A. Steward & Sons Supplier: Bartle &
Kitz — Super B M/N: Gibson Edmonton
600WOG/150WSP
9 Balancing/Isolation Dahl Brothers Canada Supplier: Bartle &

Gibson Edmonton

6.3 TYPICAL AIR HANDLING UNIT PREHEAT & HEATING
COILS FLOW SCHEMATIC

(Refer to Drawing M-301 at the end of Chapter 10)

The following table identifies the components related to the flow of a typical air handling unit preheat and

heating coils.
NO. COMPONENT DETAILS SETTING REMARKS
1 Preheat & Heating Engineered Air Custom Supplier: Engineered
Coils Built for Project Air Edmonton, AB
Inclusive of Air
Handling Units
2 Temperature Control Invensys M/N: VS- Supplier: Automatic

Valve (3-way)

2313-536-9-03 or 05

Controls Edmonton,
AB

Kitz — Super B M/N:
600WOG/150WSP

3 Duct Mounted Invensys M/N: TS- Supplier: Automatic
Thermostat 8201 Controls Edmonton,
AB
4 Isolation Valve M.A. Steward & Sons Supplier: Bartle &

Gibson Edmonton
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Valve

Ltd. M/N: 13013

5 Isolation Valve M.A. Steward & Sons Supplier: Bartle &
Kitz — Super B M/N: Gibson Edmonton
600WOG/150WSP

6 Union Supplier: Bartle &

Gibson Edmonton

7 Union Supplier: Bartle &

Gibson Edmonton

8 Isolation Valve M.A. Steward & Sons Supplier: Bartle &
Kitz — Super B M/N: Gibson Edmonton
600WOG/150WSP

9 Isolation Valve M.A. Steward & Sons Supplier: Bartle &
Kitz — Super B M/N: Gibson Edmonton
600WOG/150WSP

10 Isolation Valve M.A. Steward & Sons Supplier: Bartle &
Kitz — Super B M/N: Gibson Edmonton
600WOG/150WSP

11 Isolation Valve M.A. Steward & Sons Supplier: Bartle &
Kitz — Super B M/N: Gibson Edmonton
600WOG/150WSP

12 Isolation Valve M.A. Steward & Sons Supplier: Bartle &
Kitz — Super B M/N: Gibson Edmonton
600WOG/150WSP

13 Balancing/Isolation Dahl Brothers Canada Supplier: Bartle &

Gibson Edmonton

6.4 HEATING PUMPS FLOW SCHEMATIC

(Refer to Drawing M-301 at the end of Chapter 10)

The following table identifies the components related to the flow of a heating pump.

NO. COMPONENT DETAILS SETTING REMARKS
1 Primary Heating Pump Armstrong M/N: Supplier: Wolsely
P-3 Series 4360 3D Mechanical Group
Edmonton, AB
2 Check Valve Val-Matic M/N: Series Supplier: Robins Flow
1400 Tech Edmonton, AB
3 Balancing/Isolation | Armstrong M/N: CBV- Supplier: Bartle &
Valve G Straight Gibson Edmonton, AB
4 Strainer/Air Separator | Armstrong M/N: VAS-3 Supplier: Wolsely
Mechanical Group
Edmonton, AB
5 FS — Flow Switch MacDonnell M/N: Supplier: Emco

Series FS4-3

Edmonton, AB
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6 Isolation Valve Apollo M/N: Series 143 Supplier: M.A. Steward
& Sons Edmonton, AB
7 Pl — Pressure Indicator | H.O. Trerice Co. M/N: Supplier: Ener-tech
620B Mechanical Sales
Edmonton, AB
8 Primary Heating Pump | Armstrong M/N: Series Supplier: Wolsely
P-4 4360 3D Mechanical Group
Edmonton, AB
9 Check Valve Val-Matic M/N: Series Supplier: Robins Flow
1400 Tech Edmonton, AB
10 Balancing/Isolation | Armstrong M/N: CBV-G Supplier: Bartle &
Valve Straight Gibson Edmonton, AB
1 Strainer/Air Separator | Armstrong M/N: VAS-3 Supplier: Wolsely
Mechanical Group
Edmonton, AB
12 FS — Flow Switch MacDonnell M/N: Supplier: Emco
Series FS4-3 Edmonton, AB
13 Isolation Valve Apollo M/N: Series 143 Supplier: M.A. Steward
& Sons Edmonton, AB
14 | Pl — Pressure Indicator | H.O. Trerice Co. M/N: Supplier: Ener-tech
620B Mechanical Sales
Edmonton, AB
15 | Air Separator/Strainer | Armstrong M/N: VAS-3 Supplier: Wolsely
Mechanical Group
Edmonton, AB
16 AAV — Automatic Air Supplier: Bartle &
Vent Gibson Edmonton, AB
17 Drain Valve M.A. Steward & Sons Supplier: Bartle &
Kitz-Super B M/N: Gibson Edmonton, AB
600WOG/150WSP
18 Isolation Valve M.A. Steward & Sons Supplier: Bartle &
Kitz-Super B M/N: Gibson Edmonton, AB
600WOG/150WSP
19 Isolation Valve M.A. Steward & Sons Supplier: Bartle &
Kitz-Super B M/N: Gibson Edmonton, AB
600WOG/150WSP
20 Tl — Temperature H.O. Trerice Co. M/N: Supplier: Ener-tech
Indicator BX-9 Mechanical Sales
Edmonton, AB
21 Tl — Temperature H.O. Trerice Co. M/N: Supplier: Ener-tech
Indicator BX-9 Mechanical Sales
Edmonton, AB
22 Isolation Valve M.A. Steward & Sons Supplier: Bartle &

Kitz-Super B M/N:
600WOG/150WSP

Gibson Edmonton, AB
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6.5 AIR HANDLING UNIT AHU-1 FLOW SCHEMATIC
(Refer to Drawing M-301 at the end of Chapter 10)

The following table identifies the components related to an air handling unit AHU 1.

NO. COMPONENT DETAILS SETTING REMARKS

1

Air Handling Unit AHU-1

Engineered Air Custom Built
for Project M/N: LM-3-C

Supplier:
Engineered Air
Edmonton, AB

2 Supply Fan Engineered Air Inclusive of Air Supplier:
Handling Unit Engineered Air
Edmonton, AB

3 Intake Hood

4 Outside Air Damper Motor & Engineered Air Inclusive of Air Supplier:
Outside Air Dampers Handling Unit Engineered Air
Edmonton, AB

5 |Return Air Damper Motor & Return |Engineered Air Inclusive of Air Supplier:
Air Dampers Handling Unit Engineered Air
Edmonton, AB

6 30% Filter — Summer Position |Engineered Air Inclusive of Air Supplier:
Handling Unit Engineered Air
Edmonton, AB

7 PD-1 — Pressure Differential Engineered Air Inclusive of Air Supplier:
Indicator Handling Unit Dwyer: Series Engineered Air
2000 Edmonton, AB

8 TS-1 — Temperature Sensor — Invensys M/N: TS-8405 Supplier:

Mixed Air Automatic

Controls
Edmonton, AB

9 30% Filter — Winter Position Engineered Air Inclusive of Air Supplier:
Handling Unit Engineered Air
Edmonton, AB

10 PD-2 — Pressure Differential Engineered Air Inclusive of Air Supplier:
Indicator Handling Unit Dwyer: Series Engineered Air
2000 Edmonton, AB

1 Heating Coil Engineered Air Inclusive of Air Supplier:
Handling Unit Engineered Air
Edmonton, AB

12 65% Final Filter Engineered Air Inclusive of Air Supplier:
Handling Unit Engineered Air
Edmonton, AB

13 LTA — Low Temperature Alarm Johnson Controls M/N: Supplier:

A70BA Automatic

Controls

Edmonton, AB
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14 TS-2 — Temperature Sensor — Invensys M/N: TS-8201 Supplier:
Supply Air Automatic
Controls
Edmonton, AB
15 Room Thermostat Invensys M/N: MN-S4 Supplier:
Automatic
Controls
Edmonton, AB
16 Exhaust Hood
17 | Relief Air Damper Motor & Relief | Damper Motor: Belimo M/N: Supplier: E.H.
Air Dampers LF120 or NF120 Damper: Price
Tamco M/N: Series 9000 Edmonton, AB
18 Exhaust Hood
19 Barometric Relief Air Dampers Ruskin M/N: MD35 Supplier: Aqua
Air Systems Ltd
Edmonton, AB

6.6 AIR HANDLING UNIT AHU-2 FLOW SCHEMATIC

(Refer to Drawing M-301 at the end of Chapter 10)

The following table identifies the components related to an air handling unit AHU 2.

NO. COMPONENT DETAILS SETTING REMARKS

1 Air Handling Unit AHU-2 Engineered Air Custom Built Supplier:
for Project M/N: LM-3-C-MV Engineered Air
Edmonton, AB

2 Supply Fan Engineered Air Inclusive of Air Supplier:
Handling Unit Engineered Air
Edmonton, AB

3 Intake Hood

4 Outside Air Damper Motor & Engineered Air Inclusive of Air Supplier:
Outside Air Dampers Handling Unit Engineered Air
Edmonton, AB

5 30% Filter — Summer Position |Engineered Air Inclusive of Air Supplier:
Handling Unit Engineered Air
Edmonton, AB

6 PD- — Pressure Differential Engineered Air Inclusive of Air Supplier:
Indicator Handling Unit Dwyer: Series Engineered Air
2000 Edmonton, AB

7 Preheat Coil Engineered Air Inclusive of Air Supplier:
Handling Unit Engineered Air

Edmonton, AB
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8 LTA — Low Temperature Alarm Johnson Controls M/N: Supplier:
A70BA Automatic
Controls
Edmonton, AB
9 30% Filter — Winter Position Engineered Air Inclusive of Air Supplier:
Handling Unit Engineered Air
Edmonton, AB
10 PD - Pressure Differential Engineered Air Inclusive of Air Supplier:
Indicator Handling Unit Dwyer: Series Engineered Air
2000 Edmonton, AB
11 Heating Coil Engineered Air Inclusive of Air Supplier:
Handling Unit Engineered Air
Edmonton, AB
12 65% Final Filter Engineered Air Inclusive of Air Supplier:
Handling Unit Engineered Air
Edmonton, AB
13 TS-1 — Temperature Sensor — Invensys M/N: TS-8201 Supplier:
Supply Air Automatic
Controls
Edmonton, AB
14 Room Thermostat Invensys M/N: MN-S4 Supplier:
Automatic
Controls
Edmonton, AB
15 Exhaust Fan EF-2 Penn Ventilation M/N: Supplier: Aqua
WFX10B Air Systems Ltd
Edmonton, AB
16 | Exhaust Fan EF-2 Damper motor | Damper Motor: Belimo M/N: Supplier: E.H.
& Dampers LF120 or NF120 Damper: Price
Tamco M/N: Series 9000 Edmonton, AB
17 HS-1 — Humidity Sensor — Invensys M/N: RH200A03 Supplier:
Exhaust Air Automatic
Controls
Edmonton, AB
18 Exhaust Fan EF-4 Penn Ventilation M/N: Supplier: Aqua
WFX08B Air Systems Ltd
Edmonton, AB
19 | Exhaust Fan EF-4 Damper motor | Damper Motor: Belimo M/N: Supplier: E.H.
& Dampers LF120 or NF120 Damper: Price

Tamco M/N: Series 9000

Edmonton, AB

6.7 EXHAUST FAN EF-3 FLOW SCHEMATIC

(Refer to Drawing M-301 at the end of Chapter 10)

The following table identifies the components related to an exhaust fan EF 3.
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NO. COMPONENT DETAILS SETTING REMARKS
1 Exhaust Fan EF-3 | Twin City Fan & Blower Supplier: Aqua Air
M/N: 909 RBA Systems Ltd
Edmonton, AB
2 Exhaust Fan EF-3 Damper Motor: Belimo Supplier: E.H. Price
Damper Motor & M/N: LF120 or NF120 Edmonton, AB
Dampers & End Switch | Damper: Tamco M/N:
Series 9000
3 Manual Push Button Allen Bradley M/N: Supplier: Westburne
Series 800H Edmonton, AB

6.8 FUEL OIL (DIESEL) FLOW SCHEMATIC

(Refer to Drawing M-301 at the end of Chapter 10)

The following table identifies the components related to the flow of fuel oil (diesel).

NO. COMPONENT DETAILS SETTING REMARKS
1 Exhaust Fan EF-3 Watts M/N: V.A.G.S.T. Supplier: Durex Steel &
Capacity: 250 Gallons Alloy Industries
Edmonton, AB
2 Exhaust Fan EF-3 M.A. Steward & Sons Supplier: Bartle &

Damper Motor &
Dampers & End Switch

Kitz-Super B M/N:
600WOG/150WSP

Gibson Edmonton, AB
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/7 TROUBLESHOOTING

7.1 ALARMS

The Water Treatment Plant process, mechanical and electrical operating systems and equipment is

continuously monitored with the appropriate alarms indicated if there is a system or equipment failure.

Alarms with dial out to plant operator have been previously provided for the existing boiler system in event

of a primary heating system failure.
The heating pumps system have been provided with a local alarm in event of a heating pump failure.

A fuel oil low level alarm is provided for the fuel oil system day tank.

7.2 HEATING OPERATION FAILURE

7.2.1 UNIT HEATERS NOT OPERATIONAL
Check for power to unit heater motor.
Check unit heater thermostat control and setting.
Check for possible obstructions in the heating piping including closed isolation valves.
Check for air lock in heating system.

Correct fault as required.

7.2.2 REHEAT COILS NOT OPERATIONAL
Check 2-way valve operation.
Check 2-way valve thermostat control and settings.
Check for possible obstructions in the heating piping including closed isolation valves.
Check for air lock in heating system.

Correct fault as required.

7.2.3 AIR HANDLING UNITS PREHEAT & HEATING COILS NOT
OPERATIONAL

Check 3-way valve operation.
Check 3-way valve control system operating parameters and settings.
Check for possible obstructions in the heating piping including closed isolation valves.

City of Iqaluit Water Treatment Plant
Mechanical Operation & Maintenance Manual March 2022



CHAPTER 7 — TROUBLESHOOTING 7-2

Check for air lock in heating system.

Correct fault as required.

7.2.4 HEATING PUMPS WILL NOT START UP
Check for power to heating pump.
Check heating pump control system operating parameters and settings.

Correct fault as required.

7.2.5 BOILERS LOCKED OUT ON LOW FLOW
Check flow switch operation.
Check heating pump operation.
Check for possible obstructions in the heating piping including closed isolation valves.
Check strainers.

Correct fault as required.

7.3 AIR HANDLING UNIT OPERATION FAILURE

7.3.1 AIR HANDLING UNIT WILL NOT START UP
Check low discharge temperature lockout controller.
Check AHU control system operating parameters and settings.
Check dampers, damper motors, linkages, and end switches

Correct fault as required.

7.3.2 AIR HANDLING UNIT SUPPLY FAN WILL NOT START UP
Check for power to motor.
Check for broken belts.
Check blower wheel bearings and binding of blower wheel.

Correct fault as required.

7.3.3 AIR HANDLING UNIT LOW SUPPLY AIR DISCHARGE TEMPERATURE
Check AHU heating control system operating parameters and settings.

Refer to Item 7.2.3 in this chapter
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» Correct fault as required.

7.3.4 AIR HANDLING UNIT LOW DISCHARGE AIR VOLUME
»  Check for dirty/plugged filters.
»  Check for dirty/plugged preheat/heating coils.

» Correct fault as required.

7.4 EXHAUST FAN OPERATION FAILURE

7.4.1 EXHAUST FAN WILL NOT START UP

» Check control system operating parameters, settings, and interlocks.
» Check dampers, damper motors, linkages, and end switches

» Check for power to exhaust fan motor.

»  Check for broken belts.

» Check blower wheel bearings and binding of blower wheel.

» Correct fault as required.

7.5 RELIEF DAMPER OPERATION FAILURE

7.5.1 RELIEF DAMPER WILL NOT OPEN UP
» Check control system operating parameters, settings, and interlocks.

» Check dampers, damper motors, linkages, and end switches

END OF CHAPTER 7
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8 MAINTENANCE PROCEDURES AND SERVICE
INFORMATION

8.1 GENERAL

To ensure uninterrupted use, equipment should be regularly inspected, tested, and proper repairs made
and recorded. The objective is to minimize equipment operating problems and prevent failures by making
minor or necessary repairs before major difficulties occur. The importance of record keeping cannot be
over-emphasized. Good maintenance protects the owner’s interest with manufacturer warranties,

continuity, or maintenance despite staff turnovers and equipment reliability track record.

Environmental and operating conditions are key elements affecting proper and reliable operation of

equipment. Costly repairs can be minimized if the following items are attended to:
KEEP IT CLEAN

KEEP IT TIGHT

8.1.1 KEEPIT CLEAN

Day-to day accumulation of normal atmospheric particles, lint, metallic particles form mechanical
equipment cause problems with equipment over a long period of time. An accumulation affects

equipment reliability and operating life. ALL equipment should be regularly cleaned.

8.1.2 KEEPIT TIGHT

All contactors and control devices operate with high-speed movement. This motion creates
vibration that can loosen hardware and other parts. External vibration from equipment may cause
the loosening of hardware and connections in any equipment. All hardware and connections should
be tightened regularly. This simple procedure takes only a small amount of time and can save
hours of searching for intermittent problems. All rotating equipment such as motors are affected

by vibrations. This can cause alignment problems which can result in bearing failures.

8.2 RENEWAL PARTS

Availability of parts can be a major problem these days as distributors are keeping very low inventories in
a move to economize. This may make any part a long delivery item. For this reason, local distributors
should be contacted to assess the availability of parts. Any critical part affecting the reliability of the system

should be ordered, recorded, and stored by the maintenance department.
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8.3 PARTS AND EQUIPMENT ORDERING PROCEDURE

During the first year of operation, the Contractor should be contacted for any replacement parts required.
This will ensure that parts covered by warranty will be replaced under warranty. Failure to contact the

Contractor may result in difficulties in obtaining warranty replacement.

Following the first year of operation, it is recommended that the Contractor also be contacted as many of
the suppliers have a wholesale only policy. If it is necessary to purchase parts directly from the original
supplier, the following information is required.

Make

Model No.

Year of Installation

Installing Contractor

Description of Part Required (ie. Fan Bearing)

Part No. if Available
When quoting a part number contained in manufacturer’s catalogue, always provide the date of the

catalogue you are referring to, as these numbers are often subject to change. The equipment supplier will

have the latest edition of the manufacturer’s catalogue.

If the original supplier is no longer in business, contact the contractor who will be able to suggest an

alternate source of supply.

8.4 SCHEDULED PREVENTIVE MAINTENANCE PROGRAM

Scheduled preventive maintenance is an effective means to improve services from systems and equipment.
Where failure of equipment can result in shutdown, scheduled preventive maintenance is an economical

alternative.

8.4.1 CAUSES OF EQUIPMENT FAILURE
An effective maintenance program will attempt to remove or reduce causes of equipment failure.
Common failure initiating causes are:

Loose and broken belts

Misaligned pulleys

Dirty or plugged filters

Dirty or plugged coils
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Worn bearings

Improper lubrication and oiling or lack of
Persistent overloading

Above normal temperatures

Below normal temperatures

Obstruction of ventilation by foreign objects or material (blockage of air, dirt on components
etc.)
Normal deterioration from age

Severe weather conditions

The scheduled preventive maintenance suggestions presented will be applicable to most
equipment, but all of the suggestions given in any one section may not be applicable to the
particular mechanical component being maintained. When equipment repair is necessary, refer to

the Manufacturer Data section provided in this manual.

Most maintenance can be done by general WTP staff, with a minimum need for specialized service.

Refer to the maintenance legend provided below.

D Daily

w Weekly

M Monthly

SA Semi-Annually

A Annually
PMI As per Manufacturer’s Instructions
AN As Necessary
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8.5 HEATING SYSTEM

8.5.1 UNIT HEATERS AND FORCE FLOW HEATERS

Refer to Unit Heater and Force Flow Heater Operation and Maintenance Data.

Check controls and thermostat M
Clean unit heating coil M
Visually inspect fan operation and electrical connections M
Replace or clean force flow heater filters M
8.5.2 HEATING PUMPS
Refer to Heating Pump Operation and Maintenance Data.
Record voltage and amperage A
Check terminals for corrosion or loose leads A
Blow out motor windings with compressed air A
Check and clean strainers AN

8.5.3 REMOVAL OF HEATING PUMP FOR SERVICE

If the duty pump will not start, it may be necessary to remove the duty pump for servicing.

Switch over to the Backup Heating Pump for duty service and open isolation valves.

Close the pump isolation valves to isolate the pump and have an electrician disconnect the
pump.

After repair of the pump is completed, reinstall the pump in reverse order.

Start-up pump to verify operation.

The Heating pumps can be left as is, making the Backup Heating Pump as the duty pump or

returning the heating pumps back to normal operating condition.
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8.6 VENTILATION SYSTEM

8.6.1 AIR HANDLING UNITS AND EXHAUST FANS

Refer to Air Handling Units and Exhaust Fans Operation and Maintenance Data.

Check for unusual noise or vibration and if observed, check bearings and belt

<

Check for belt slipping and wear

<

Check pulley sheaves for wear

>

Lubricate bearings

_U
=

Check fan blades/wheel for grease and dirt and clean as required

Check all bolts and fasteners

Check filters and clean or replace as required

Check and clean preheat and heating coil fins

Check that outside air intake screens are clean

Check that all dampers operate without binding

Ensure spring tension is adequate to close dampers

Check motor amperage draw

Record voltage and amperage

Check terminals for corrosion or loose leads

Blow out motor windings with compressed air

>\ > > x| 222

8.6.2 CONTROLS

Check safety controls and ensure shut down is activated

Check temperature sensor calibration

Clean all points and contacts on control system

Check control valves for positive shut off

£/ /2|0

END OF CHAPTER 8
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9 TESTING AND CERTIFICATION DATA
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10SKETCHES AND DRAWINGS

Sketches illustrating the general operating conditions at the WTP are provided at the end of this chapter

and include the following:

M-001
M-101
M-102
M-301

Legend
Upper Floor Mechanical Layout
Lower Floor Mechanical Layout

Schematics and Details
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11 MANUFACTURER’S DATA

Manufacturer data for the equipment installed/replaced as part of the 2021-2022 WTP Upgrades Project
(WSP No. 211-12487-00) are appended to this Chapter.

A: Mechanical Room Boiler Replacement (Pending Installation)

B: Mechanical Room Heat Exchangers Replacement (Pending Installation)

City of Iqaluit Water Treatment Plant

Mechanical Operation & Maintenance Manual March 2022



10 9 8 7 6 5 4 3 2 1
PLUMBING SIPE FITTINGS AIR DISTRIBUTION
DIRECTION OF FLOW = PIPE ANCHOR & GUIDES — — SUPPLY AIR (S/A)
SANITARY  ABOVE SLAB SAN EXPANSION JOINT g £ ]
BELOW SLAB SAN AIR VENT  MANUAL AAV
RETURN AIR (R/A
STORM ABOVE SLAB ST AUTOMATIC Eg (R/A)
BELOW SLAB ST AQUA—STAT
VENT v FLOW SWITCH EXHAUST AR (E/A)
DOMESTIC COLD WATER — PRESSURE SWITCH
DOMESTIC HOT WATER THERMOMETER & WELL MU OUTSIDE AR (O/A)
DOMESTIC HOT WATER RECIRC, PRESSURE GUAGE & TAP ?U
LOW PRESSURE NATURAL GAS G FLOW METER @ Q
BALANCING DAMPER |
MEDIUM PRESSURE NATURAL GAS MG PIPE RISE O
Ol VENT oV SIPE DROP 5 BACKDRAFT DAMPER BF——
HOSE BIBR I HB PIPE TOP TAKE—OFF FIRE DAMPER
CLEANOUT PLUG H CO PIPE BOTTOM TAKE—OFF — SMOKE DAMPER
FLOOR 4] co SIMPLE CONNECTION 7
RUNNING TRAP F PIPE CAP ] T "IRE/SMOKE DAMPER
FLOOR DRAIN D [ PIPE CONTINUATION : MOTORIZED DAMPER M—
FUNNEL FLOOR DRAIN J@WFD CATE VALVE <] 5
HUB DRAIN HD @) GLOBE VALVE D] TURNING  VANES i
ROOF /AREA DRAIN B4 RD/AD BALANCING VALVE
RAIN WATER LEADER —O RWL CHECK VALVE ™~ ACCOUSTIC LINED DUCTWORK
FUEL OIL FILL FO PRESSURE REDUCING VALVE ok
FUEL OIL  SUPPLY FOS Z—WAY CONTROL VALVE %
EXTERNAL INSULATION
RETURN FOR 2—WAY CONTROL VALVE L ©
SPRINKLER LINE SP BALL VALVE Jol
GAS COCK Vo FLEXIBLE DUCTWORK
SPRINKLER HEAD UPRIGHT SOLENOID VALVE ﬁ‘q THERMOSTAT @
PENDANT STRAINER (IN—LINE) 1 HUMIDISTAT @)
SIDEWALL STRAINER (BLOW—OFF) ]
DRY BUCKET STRA\NER @ CARBON D\OX\DE DETECTOR
FLUSH UNION Il DIFFERENTIAL PRESSURE SENSOR S
BUTTERFLY VALVE N CREE7E STAT
FIRE LINE F FLOAT & THERMOSTATIC TRAP
FIRE HOSE CABINET FHC BUCKET TRAP [ DOOR UNDERCUT Jgr»u/c
FIRE EXTINGUISHER ER THERMODYNAMIC TRAP O— X
GLYCOL SUPPLY GLYS SUPERVISED ISOLATION VALVE - > DOOR GRILLE c¢/w SIZE JB(’
RETURN GLYR SUPERVISED ZONE VALVE =3
COMBINATION STRAINER / o DUCT DIMENSIONING
PLUMBING FIXTURE TAG SUCTION  GUIDE ( Q
FLOTREX CHECK /SHUT—OFF VALVE KRS ROUND DUCT O 00 )
WATER CLOSET WC TYPE FLOW CONTROL REGULATOR E | |
LAVATORY L CX RELIEF VALVE « RECTANGULAR DUCT # 300x200 # ——NOTE:
LSJRNEAL LSJK NUMBER 0.S. & Y VALVE XS | | WHERE '300° IS THE
MOP /JANITOR SINK MS
/ CACKWATER Al Ve - ESn SINGLE LINE DUCT REPRESENTATION g 4
EQUIPMENT FIXTURE TAG VACUUM BREAKER DUCTWORK TO BE A |
CONCENTRIC REDUCER [ REMOVED g/ /§
FANS  SUPPLY SF TYPE NUMBER FCCENTRIC REDUCER ™ | v
RETURN RF DOUBLE CHECK BACKFLOW PREVENTOR — <1
EXHAUST a REDUCED PRESSURE BFP DN N
PREHEAT COILS PHC T
REHEAT COILS RHC FOCKSHIELD VALVE — AIR QUTLET TAG RADIATION / REVISION TAG
COOLING COILS CC SUCTION DIFFUSER T S RADIANT PANEL TAG
HEATING COILS HC CIRCUIT BALANCING VALVE e — A
N HEATER 0 o i . SUPPLY S - TYPE —REVISION NUMBER
RETURN R — —LSIZE (mm) TYPE
PUMP - > e LENGTH
TANK K ECCENTRIC PLUG VALVE (BALANCING VALVE) KA EXHAUST 8 - (mm)
TRANSFER T ——FLOW (L/s) OUTPUT (WATTS)
HEAT EXCHANGER HE @ LOUVRE .
DOMESTIC WATER HEATER  DWH PUMP  (SCHEMATIC)
BOILER B
AIR CONDITIONER UNIT ACU
AR HANDLING UNIT AHU
CABINET UNIT HEATER CUH
/"1 MECHANICAL LEGEND
COPYRIGHT DISCLAIMER:
THIS DRAWING AND DESIGN IS COPYRIGHT PROTECTED WHICH
SHALL NOT BE USED, REPRODUCED OR REVISED WITHOUT
WRITTEN PERMISSION BY WSP. THE CONTRACTOR SHALL
CHECK AND VERIFY ALL DIMENSIONS AND UTILITY LOCATIONS
AND REPORT ALL ERRORS AND OMISSIONS PRIOR TO
COMMENCING WORK.
THIS DRAWING IS NOT TO BE SCALED.
SEAL: CLIENT: PROJECT: ORIGINAL SCALE: TITLE: DESIGNED BY:
Aﬁb_’Ac AS NOTED IM/CG/JRB
\\ \ ) DRAWN BY:
‘. ‘ IM
FOR INFORMATION - IQALUIT FEGERD i
ONLY lqaluit WATER TREATMENT PLANT o5/
1600 BUFFALO PLACE DISCIPLINE: MECHANICAL
WINNIPEG, MANITOBA
CITY OF IQALUIT PHONE: 204%%%2013;(6 :8204-474-2864 SHEET NUMBER: ISSUE: REV #
1 - | 2022-03-28 | FOR INFORMATION ONLY CLIENT REF. #: PROJECT NO: DATE: WA WSP.COM M-OO1 FOR INFORMATION ONLY
IS RE DATE DESCRIPTION 211-12487-00 2021/11/23 2022/03/28
10 9 8 7 6 | 5 4 3 2 1



AutoCAD SHX Text
THIS DRAWING AND DESIGN IS COPYRIGHT PROTECTED WHICH SHALL NOT BE USED, REPRODUCED OR REVISED WITHOUT WRITTEN PERMISSION BY WSP. THE CONTRACTOR SHALL CHECK AND VERIFY ALL DIMENSIONS AND UTILITY LOCATIONS AND REPORT ALL ERRORS AND OMISSIONS PRIOR TO COMMENCING WORK. THIS DRAWING IS NOT TO BE SCALED.


10 9 8 7 6 5 4 3 2 1
e
U WASHROOM %D OFFICE /LABORATORY L
——1 | 1 1
. :
FO ONMT ATION
= I
_ H - e
/\\ \ | |
\ TK_3 J(Jj |l —REMOVE EXIS|TING 50 GLYS AND
GLYR TO BUILDING. REPLAC
g} r “ WHHINEW 25 TINED CONNEC%Tﬁ‘R WELL
A TO EX N@Z HEADERS.
TO FAN #EF—3 IN NEW GLYCOL | XISTING /GRAVITY [FEED LINE TO
o CHORNE ROOM——/ megeeriaon _ w._ || ||| | [ BoLeRy FHSTe 58 YT
1375x500 EXHAUST 500x500 EXHAUST RECIRCULATION. - e
HOOD. SEE DETAIL HOOD. SEE DETAIL N ] ]
INTERLOCK WITH TWO DWG. M—04 DWG. M—04 NEW AIR SERARATOR - | ~ i
AIR SCOUR BLOWERS % % RS TRONG N ODEL | B 1|
[
f===31 CONNECT NEW TANK QUTLET TO
////////// ' e \ ‘ 1O EXISTING GRAVITY FEE[D LINE TO ‘/:;T
ALUMINUM @ | ' " 7 \ ‘ BOILERS. -
Duiwoi s - 5k e T ] S RECONNECT EXISTING [JRANSFER |
3 - f—] | _OUILNE OF CLERWELL BELOW GRAOE | e 1w ] — s i NEW TANK INLET T |
s [ 1k — - . ;
| E-2 A e : : — ‘ 2) 7 & BOILER & ” N REMOVE EXISTING OIL STORAGE yars
| oo™ L] I I ! T I7T ] I 0/ T 5 T T T (e e s e "
| 95 1 i | | 505*;00 ~ < | HOUR FIRE RATED STAND (SEE |
[ [ [ [ X EXISTING | - EXISTING N STRUCTURAL DWGS). -
‘ ‘ | — e —. —. —e_ —e_ | - . GLR TPl alvs i Q ) f
| IR =: 07| | . = | feR0e poilE ROOERE N 15y 50 RETUN (N T oursoe
| | \ \ 450x450 ‘ ‘ | : 375x500 | S . . QEXSTNG TANK.
Ll ‘ | | =0 | | —— ii - | Y I —— | J\ ( 4 EXISTING LEVEL CONTROLLEM/
I I N I I — ~
\%‘ | | | \ | | | L il p< . QQENSTALLED ON NEW TANK.
© ‘ ‘ ‘ ‘ a 7O BOILER—
A 20| s-3 S -
‘cﬁ‘ | i i \ i i 550x200] | & o TN N 5 o > EMERGENCY PUSHBUTTON ON /OFF
e [~ ICH C/A/W PILOT LIGHT FOR
\f‘ W | | ) l l 225 S éb%%@ — %A T 'FAN #8F—3 IN CHLORINE
:| \ | ™~ | NI N7 ey A
= > _
‘% : : : : e Q /\/\/\ TTERING| TO] IDENTHFY THE
" | A . A 600x600 INTAKE NN SWITCH. —
\U\ > A ™~ A | | < be HOOD. SEE DETAIL & & & & \\M
S o - = DWG. M—04
(@) | | | |
|| ~ | | e ] E—
‘2‘ " ! ! ~ ! ! 500x200 T \\ // 4 EMERGENCY AIR PACKS. SEE
ﬁ‘ g } } \} } N il - N ot N AN % SPECIFICATIONS.
3 ! ! CAPPED FOR ! b - AHU@ P4 X 1<
‘O | | /FUTURE \\\L e V4 }/\\ = L L/‘ N L/ \j \//\ Y v N
| Ho1o)1 | | | —350 E/E - — T — = T o [ TN 914x914
o DUCT DOWN. ] ~T _ - | ﬂ Rl 475,300 SNOW HOOD
| ‘ | TERMINATE o | < S| 9 /A|SLORE - =~ —
= 400 AFF. Y| A, %] | Y/ |ouef o O A Y40
| SIS \iﬁl 40 50 “Fo e DOWN./ LN L LS//I%“
| /A At Y e [ S e g B By g By B e P 53 s S g7 B LS ¥ 2 BOILER ROOM MECHANICAL
660x450 r — k 5 = T 75 - T 0 ! -
INTAKE HOOD | — I — s M-101 1:50
. ‘ ‘ _ - | | AN
MOUNT JUST | 1 AD @ b — | | —
BELOW EF—3 Vol i |
CEILING 1 LT L] 25 @ $LORE 1% | A LI 11opea0o | “ | //X\\
\
T S L= (U U ®) / i /-
M—04 | | = . e i T
M | ACCESS TSGR T T 0
o L
T al o | WD) 6 () L ey .
\ T T
/XZ ; R—1 O‘ ’7777#: Eﬁ | - g
450x450 O — -
- quly% 7 o = / T 31 T500x250 T@ NOTE:
‘20 ‘ % & % \% 285 E 1. FIELD RUN NEW HEATING PIPES TO PREVENT INTERFERENCE WITH
f G120 _ . = | 1959550 INTAKE NEW PROCESS PIPING.
L — - L - — - - (Il - — ] i HOOD. SEE DETAIL 2. INSTALL ALL THERMOSTATS ON BRACKETS MIN. 50 CLEAR OF THE
- ; SR | —— | VAD:6Y PMJ % DWG. M—04 WALL.
| 3 . : ) — |57 g e
965 @ 8 iR 3. 400x250 DOOR GRILLE. E.H. PRICE SERIES "ATGH”, BORDER STYLE
0| \ - X — - | 106 "BF”, FINISH “B15”.
3 \ ? 102 Lo
. < R—2 a
> \ 2@ s—» 600x300 Y g\
© o 500x250 -
e vore | \ o[z sl e O 3T/ s
#3 FOR ‘ \ 600x300 5 \@ : 100 FD
DOOR N — g —
CRILLE. | MAIN FLOOR [ ] || OH i
L e o o 75 VENT UP THRU ROOF: N E
! T 2077i 777777777774¥7777 7# R GLYR 30 ——Jjo
C ﬁ | — OLYS o o oo = ‘(\1
0 E — I
AN J ®< \‘\\\\ ,ES‘J 2o g‘ < AN
510 Y N il AN by ?
\Z99W ) / \ \ ~_ 2508 | 500x350 \ | 250x200 \\__J) | =] 2500 1] 3100 /
20 ) ‘
% N jzzsow T~ , -
300x300 / | l:l Oo— 4
%HoéU SSTEE TENL | N 4 T \ .
STl b j WASHROOM b@  OFFICE/LABORASGRY 7 i il L= / ‘ i
M*OZ)‘ S—1 > T /X\ / 5500 L
\ @ | ey \ 2500 \ o NI ] / | } \ 128 )~ |
— IS T L& : P L \ y ~ -
\ o ! ‘ /\/\ Y /b —500xsoo\&%/ 20 1 A ‘
/N B = ﬁ .
MR—1 a |l - | +75 GLYS & 1
] ° L& = — & | 75 GLYR FROM | ] = ;\w@
77777777 | BLLOW 1 [ 1 1 1 1 1 [ 1 1
— TO EMERGENCY 3 ¢ STAIR WELL
150x150 1000
45 ON/OFF SWITCH N T INSTALL WALL FIN AS LOW S Laaow
POSSIBLE ABOVE CUPBOARDS.
|
/"1 UPPER FLOOR - MECHANICAL LAYOUT H H .
COPYRIGHT DISCLAIMER: M-101 1:50
THIS DRAWING AND DESIGN IS COPYRIGHT PROTECTED WHICH
SHALL NOT BE USED, REPRODUCED OR REVISED WMITHOUT
WRITTEN PERMISSION BY WSP. THE CONTRACTOR SHALL
CHECK AND VERIFY ALL DIMENSIONS AND UTILITY LOCATIONS
AND REPORT ALL ERRORS AND OMISSIONS PRIOR TO
COMMENCING WORK.
THIS DRAWING IS NOT TO BE SCALED.
SEAL: CLIENT: PROJECT: ORIGINAL SCALE: TITLE: DESIGNED BY:
KbsAS \ \ \ ) AS NOTED IM/CG / JRB
DRAWN BY:
ALl IM
FOR INFORMATION -Q IQALUIT MEGHANICAL LAYOUT CrEoKe oY
. CG/JRB
ONLY Iqaluit WATER TREATMENT PLANT :
1600 BUFFALO PLACE DISCIPLINE: MECHANICAL
WINNIPEG, MANITOBA
CANADA R3T 6B8
CITY OF IQALUIT PHONE: 204-477-6650 FAX : 204-474-2864 SHEET NUMBER: ISSUE: REV #
-03- WWW.WSP.COM
1 2022-03-28 | FOR INFORMATION ONLY CLIENT REF. #: PROJECT NO: DATE: M-101 FOR INFORMATION ONLY -
IS RE DATE DESCRIPTION 211-12487-00 2021/11/23 2022/03/28
10 9 8 7 6 | 5 4 3 2 1



AutoCAD SHX Text
THIS DRAWING AND DESIGN IS COPYRIGHT PROTECTED WHICH SHALL NOT BE USED, REPRODUCED OR REVISED WITHOUT WRITTEN PERMISSION BY WSP. THE CONTRACTOR SHALL CHECK AND VERIFY ALL DIMENSIONS AND UTILITY LOCATIONS AND REPORT ALL ERRORS AND OMISSIONS PRIOR TO COMMENCING WORK. THIS DRAWING IS NOT TO BE SCALED.


10 8 / 6 5 4 3 2 1
S,
- = = = = — = — = = — = — = — — = — — — — —
‘ LIMESTONE LIMESTONE
CONTACT CONTACT
| CHAMBER CHAMBER
| E L - -
(%] (%] (%] (%]
<C <C <C <C
‘ = = = =
%z % % 7
‘ gd %d §d §d FLOCCULATION FLOCCULATION
= = = = TANK 1C TANK 2C
FILTER AREA oF QZ FILTER AREA FILTER AREA OF OF FILTER AREA
| o a5 = a5
— — — —
= = = =
‘ (] L L (]
] ] ) ]
_ _ 1 _
L L L L
‘ = = = =
‘ FLOCCULATION FLOCCULATION
TANK 1B TANK 2B
‘ CLEARWELL
ACCESS
— | L] ] ﬁ L FLOCCULATION FLOCCULATION
WEIR
: M ‘ : M ‘ d %‘ ‘ ‘ WEIR
ARy dl C TN
o )
4\/% (% C HH‘ | | ‘E‘ ) WOOE) WAS}E FLOCCULATION FLOCCULATION
TANK TA TANK 2A
~— @ CcO LL \ — 2, OOTANK
25 | |25
REMOVE EXISTING GLYCOL
RECIRCULATION PUMPS /Q%
\ Zi fj FLOCCULATION FLOCCULATION
TANK TA
— TANK  2A
iﬂ N_ O —— /75 VENT UP
BACKWASH |PUMBS,) B
& A ibo, | NEsonk
PO co | o WITH EXHAUST
}() —\— / / FAN EF—2
D o0 PR T
2@ S—2 7R sl A al
600x250 &&f* % LSZA
340 ol 19 HW\Z’,@\Q‘J‘H H’F“\m\ﬂl‘\\
j % 7%7 7%7 500)(300 lL'; "7/, JL.; \\"7
ST 25 - e || s K 25
o LY R =
50 50 25 1] 1] TO AHU-1 DJSCHARGE]] 50 WASH WATER PUMP
= 25 TEMPERATURE RESET 30 s
S B G [ [O] \
3 . ‘ 25 F»—; - / — oLYS / - n
\ Z o _
S A 3 G S @ | b o AIR SCOUR BLOWERS C-200/201
\Z\ M 50
wn) [0
0> >0 L 7% aLYS,
{@@ ~O0 o 7% GLYR UP
! &
2 30 GLYS & GLYR
A FOR CRAWLSPACE
/ HEATERS RUN TO
FOR CONTINUATION ANDBE%O%UFTLL%CT@ / NOTE:
REFER TO a ARE CAPPED OFF 1. FIELD RUN NEW HEATING PIPES TO PREVENT INTERFERENCE WITH
IN CRAWL SPACE. NEW PROCESS PIPING.
W 2. INSTALL ALL THERMOSTATS ON BRACKETS TO PROVIDE 50mm
CLEARANCE FROM WALL.
/"1 LOWER FLOOR - MECHANICAL PLAN
M-102 1:50
COPYRIGHT DISCLAIMER:
THIS DRAWING AND DESIGN IS COPYRIGHT PROTECTED WHICH
SHALL NOT BE USED, REPRODUCED OR REVISED WITHOUT
WRITTEN PERMISSION BY WSP. THE CONTRACTOR SHALL
CHECK AND VERIFY ALL DIMENSIONS AND UTILITY LOCATIONS
AND REPORT ALL ERRORS AND OMISSIONS PRIOR TO
COMMENCING WORK.
THIS DRAWING IS NOT TO BE SCALED.
SEAL: CLIENT: PROJECT: ORIGINAL SCALE: TITLE: DESIGNED BY:
Aﬁb_’AC AS NOTED IM/CG/JRB
£ DRAWN BY:
. M
tﬁo F |QALU|T LOWER FLOOR CHECKED BY:
FOR INFORMATION Q‘ MECHANICAL LAYOUT '
i CG/JRB
ONLY Iqaluit WATER TREATMENT PLANT _
1600 BUFFALO PLACE DISCIPLINE: MECHANICAL
WINNIPEG, MANITOBA
CANADA R3T 6B8
CITY OF IQALUIT PHONE: 204-477-6650 FAX : 204-474-2864 SHEET NUMBER: ISSUE: REV #
1 2022-03-28 | FOR INFORMATION ONLY CLIENT REF. #: PROJECT NO: DATE: HIWISR.COM M-102 FOR INFORMATION ONLY -
Is | RE DATE DESCRIPTION 211-12487-00 2021/11/23 2022/03/28
10 8 7 6 | 5 4 3 2 1



AutoCAD SHX Text
FLOCCULATION TANK 1C

AutoCAD SHX Text
FLOCCULATION TANK 1B

AutoCAD SHX Text
FLOCCULATION TANK 2C

AutoCAD SHX Text
FLOCCULATION TANK 2B

AutoCAD SHX Text
LIMESTONE CONTACT CHAMBER

AutoCAD SHX Text
LIMESTONE CONTACT CHAMBER

AutoCAD SHX Text
FLOCCULATION WEIR

AutoCAD SHX Text
FLOCCULATION WEIR

AutoCAD SHX Text
FLOCCULATION TANK 2A

AutoCAD SHX Text
FLOCCULATION TANK 1A

AutoCAD SHX Text
WASTE TANK

AutoCAD SHX Text
FLOCCULATION TANK 2A

AutoCAD SHX Text
FLOCCULATION TANK 1A

AutoCAD SHX Text
THIS DRAWING AND DESIGN IS COPYRIGHT PROTECTED WHICH SHALL NOT BE USED, REPRODUCED OR REVISED WITHOUT WRITTEN PERMISSION BY WSP. THE CONTRACTOR SHALL CHECK AND VERIFY ALL DIMENSIONS AND UTILITY LOCATIONS AND REPORT ALL ERRORS AND OMISSIONS PRIOR TO COMMENCING WORK. THIS DRAWING IS NOT TO BE SCALED.


10 9 8 / 6 5 4 3 2 1
(074 (0%
L L (0%
= = L
_ | —
i o =
o o S - WALL
L Lol O 1 —
> — <T
> = UJ e
WALL % = Z °
™ ™ T SUPPLY FAN \
RELIEF GRILLE
! —+ N ] - | . g
1 S/ T N
f 06 oL O - 1440 /s i TANK MOUNTED LEVEL GAUGE
/} MIN, 360 /s O @ LOUVRE EXISTING PIPING TO AND FROM
1 MAX. 1800 /s | EYISTING OUTSIDE STORAGE TANK.
LOUVRE CONNECT NEW TANK 50 SLOPE
ey \z\ G O OIL FILL LINE TO / NEW
B = = } Eéﬁ;\SNGD‘g\CLHXEéESEENRE INTERSTITIAL INSPECTION /
) \ = PORT T || 4 EXISTING LEVEL SWITCHES TO
@ / @ JTO HEAT COIL VALVES RELIER GRILLE | l 5 BE REINSTALLED ON NEW TANK.
/ / —— | EYISTING FUEL Ol /| INTERSTITIAL RELIE o 1b U= [] INSTALL CONTROLLERS AT 90%,
/ COUNTER \ 80%, 20% AND 10% TANK FULL
L < J/ BALANCED i STSACNHSAFFE(EQE PLL‘JNMEPS OVERFILL g LEVELS.
\ X / B.O.D. LOUVRE : PREVENTION / FUEL OIL
\\ < § / m AlR HANDL'NG UNIT AHU'1 0 - 360 /s VALVE STORAGE TANK
\ / M-301 NTS | K=z
~ : FOS - E
. UalL EXISTING GRAVITY FUEL OIL / 10 _
- SUPPLY TO BOILERS
SUPPLY FAN j [ = - —
o o EEINVSER TWH=STAGE CONNECT OIL SUPPLY FROM NEW TANK =
L] L o ) o TO EXISTING SUPPLY LINE
5 . 5 - 20 DRAIN
o L3 n 2 1 FF -2 NEW TANK OUTLET TO BE AT SAME LEVEL OR HIGHER Il
o 5 O o = L 248 /s — 495 U/s | - THAN EXISTING GRAVITY SUPPLY LINE TO BOILERS.
[ ] O _
= — i = CR NEW STAND. SEE STRUCTURAL DWGS. FOR DEW
WALL Z W% > = o OF SUPPORTS TO BE DETERMINED ON SITE
AN 5 8 S Z A @ -
& s & T 0 SUPPLY FAN
| 1 1]
| NC T : INTERLGCK VITH /8" NEW FUEL OIL DAY TANK
1 0/ = TwWO AIR SCOUP |
s . BLOWERS o) - M-301 NTS
/1 S
% OR 450 /s FF—4
= | z\ ié L ii TWO-SPEE])
@ STD HEATING COIL VALVES
TO PRE-HEAT COIL VALVES m EXHAUST FANS EF-2/4
M-301 NTS 75
<] A \GLYCOL HEATING RETURN <
7“2\ AR HANDLING UNIT AHU-2
M-301 NTS H
ROOM
THERMOSTAT
DUCT MOUNTED THERMOSTAT
wax C TO MAINTAIN CONSTANT DISCHARGE TEMPERATURE
GLvcoL RETURN & GL YRl T = = G) VR /5
- 11 / AU T Sl GLYCOL HEATING SUPPLY >
\\ il / 75
- 1 Qo TenE SUPPLY N 53
GLYCOL SUPPLY/ GLYS —p—1O \ R [ NO
a A &
©n ip}
/\ I F F—F GLYCOL RETURN > ™~
NC
3\ TYPICAL UNIT HEATER & FORCE FLOW SCHEMATIC b & %
M-301 — T
EXISTING GLYCOL SUPPLY >
/76 \ TYPICAL AHU HEATING AND PREHEAT COILS SCHEMATIC DR :
P—4
M-301 NTS E{?ASS‘ENRG GLYCOL RETURN
M-301 NTS
20x20 BIRD SCREEN
TO RADIATION ROOM
1509 CONTROL VALVE ¢———___ THERMOSTAT
DUCTWORK ABOVE ROOF TO BE )
INSULATED WITH 50mm INSULATION AND , -
RECOVERED WITH ALUMINUM RECOVERY Dj:: T vy / DUCT SIZE AS NOTED
JACKET. I ON DRAWING.
R < / INSTALL TIGHT TO
DUCTWORK BELOW ROOF TO BE INSULATED T LT o YR
WITH 50mm INSULATION WITH ALUMINUM 300 2000 i ‘, [+ J—GLYR—> GLYCOL HEATING RETURN > UNDERSIDE OF CONCRETE CONCRETE PERIMETER
FOIL VAPOR BARRIER AND RECOVERED ‘\ PERIMETER BEAM. /BEAM.
WITH RECOVERY JACKET. / ROOF CURB \
MIN 3 GUY WIRES. % @
200 | DR——iBHOLYS GLYCOL HEATING SUPPLY
A f
MANUAL PUSH BUTTON MOUNTED ; HOOD SIZE AS NOTED
IN ENTRANCE LOBBY. ON DRAWING.
S\ {7\ REHEAT COLL <
[ M-301 NTS
@ N |~ DRIP LEG DOWN TO \_/
/ FAN LEVEL
DAMPER C/W END SWITCH. //// \
— |
( EXHAUST SOO‘M\N
\\FAN e\ 1 N B B e S
i@ iii 200 \20 MESH SCREEN
SUPPORT
(3= INDIRECT CONNECT
25 TO DRAIN
ZAFNF\NLET. DUCT DOWN TO 400 o SPRING ISOLATION m TYPICAL INLET HOOD
S M-301 NTS
/ 4\ EXHAUST FAN EF-3
COPYRIGHT DISCLAIMER:
THIS DRAWING AND DESIGN IS COPYRIGHT PROTECTED WHICH M-301 NTS
SHALL NOT BE USED, REPRODUCED OR REVISED WMITHOUT
WRITTEN PERMISSION BY WSP. THE CONTRACTOR SHALL
CHECK AND VERIFY ALL DIMENSIONS AND UTILITY LOCATIONS
AND REPORT ALL ERRORS AND OMISSIONS PRIOR TO
COMMENCING WORK.
THIS DRAWING IS NOT TO BE SCALED.
SEAL: CLIENT: PROJECT: ORIGINAL SCALE: TITLE: DESIGNED BY:
Aﬁb_’AC AS NOTED IM/CG/JRB
P DRAWN BY:
. M
FOR INFORMATION gh‘ff IQALUIT SCHEMATICS AND DETAILS T—
i CG/JRB
Iqaluit WATER TREATMENT PLANT
ONLY 1600 BUFFALO PLACE DISCIPLINE: MECHANICAL
WINNIPEG, MANITOBA
CANADA R3T 688
CITY OF IQALUIT PHONE: 204-477-6650 FAX : 204-474-2864 SHEET NUMBER: ISSUE: REV #
1 2022-03-28 | FOR INFORMATION ONLY CLIENT REF. #: PROJECT NO: DATE: HIWISR.COM M-301 FOR INFORMATION ONLY -
IS | RE DATE DESCRIPTION 211-12487-00 2021/11/23 2022/03/28
10 9 8 7 6 | 5 4 3 2 1



AutoCAD SHX Text
THIS DRAWING AND DESIGN IS COPYRIGHT PROTECTED WHICH SHALL NOT BE USED, REPRODUCED OR REVISED WITHOUT WRITTEN PERMISSION BY WSP. THE CONTRACTOR SHALL CHECK AND VERIFY ALL DIMENSIONS AND UTILITY LOCATIONS AND REPORT ALL ERRORS AND OMISSIONS PRIOR TO COMMENCING WORK. THIS DRAWING IS NOT TO BE SCALED.


Appendix | A |

Heating System P&ID and
Boiler Room Layout

ZZZZZZZZ
SSSSSSSSSSSSSS
Project No. 201-09487-01 — PCR 001



NOTE 1

NOTE 1

BOILER B-1
NOTE 1

BOILER B-2
NOTE 1

NOTE 1

NOTE 1

NOTE 1

201-09487-00 2021/07/27
NTS

HA. VAA

HA. HA

\\\I)

CITY OF IQALUIT

WATER TREATMENT PLANT
BOILER ROOM

P & ID-R1




PROJECT NO DATE
201-09487-00 2021/07/05
ORIGINAL SCALE

IF THIS BAR IS NOT 25mm
NTS LONG, ADJUST YOUR
DESIGNED BY: DRAWN BY PLOTTING SCALE.
H.A. V.AA.

]
CHECKED BY: APPROVED BY:

25mm
H.A. H.A.
1600 BUFFALO PLACE

WINNIPEG, MANITOBA CANADA R3T 6B8
TEL:  204-477-6650 | FAX: 204-474-2864
| WWW.WSP.COM

422 3070 3800
T30 9
o—l GLYCOL PUMP 182 |—c GLYCOL 1508mm—sme——
1Y
[Tl 1) RAW
& E|E WATER _ -
o= 7000mm £
s o ~
S |2
(=]
£ 8] P  GLYCOLPUMP 384 -G
§
3 | 2235 |
6 | | T 1
5 CEILING AIR SEPARATOR
9 g o - o ]
~
= [ HEAT EXCHANGER HX-1 — ]| |
! l l
HEAT EXCHANGER HX-2
S EY R ;
VENT —><lo © o o =
o = | | -
% S BOILERS B-1 BURNER § § § § g
><H ) ¢ E
Y
4 % Y
T
= I —— 955 1157 800 434
= ~-GLYCOL 150@mm o
e | --GLYCOL 1500mm
-G ——a-GLYCOL 75@mm
891 >
©
VENT —| >< I—O ©
o
S BOILERS BURNER
B-2
296
© — 1
GLYCcOL | S
WATER | —
FEED SKID

7292

CLIENT:
CITY OF IQALUIT
CLIENT REF. #:
PROJECT:
WATER TREATMENT PLANT
BOILER ROOM
TITLE:
EQUIPMENT LAYOUT




Put Image Here

Appendix | D |

Water Boiler Specifications

CITY OF IQALUIT — WATER WSP
TREATMENT PLANT - HEATING June 2021
SYSTEMS UPGRADE

Project No. 201-09487-01 — PCR 001

City of Igaluit



\\'\‘)

BOILER CUTSHEET
& SPECIFICATIONS


CAHA074688
Typewritten Text

 BOILER CUTSHEET 
& SPECIFICATIONS

CAHA074688
Typewritten Text
       


Boilers

Specifications summary for the required boilers and burners are provided in Table 1 and
Table 2, respectively.

Table 1 — Boiler Specifications

Boiler Manufacturer Weil McLain - Burlington, Ontario

Model BL-1588-WF SERIES # 2 - Qil

Quantity 2

Capacity 3,996 MBH

Thermal Efficiency 85.7 %

Water Volume 372 Gallons

Options Low water cutoff, dual switched for cut-
off with alarm & auto reset

Table 2 — Burner Specifications

Burner Manufacturer Power Flame — Burlington, Ontario

Model WCR3-0OB

Quantity 2

Capacity 3,996 MBH

Max Qil Consumption 33 Gallons / hour

Burner Voltage 575/3/60

Control Control Panel with Power on Light &
Switch and Light for Main-Fuel, Load-
Demand & Flame-Safeguard.




88" Series 2 Commercial Boiler
Weil-McLain®

Gas, Oil & Gas/0il

Water or Steam

MBH: 996-5,845
Combustion Eff.: Up to 87.5%

(> Up to 85.7% Thermal Efficiency
(> Water or Steam

(> Gas, 0il or Gas/0il

(» Complies to LEED

(® Packaged or Knock-down

[C]) WEIL-McLAIN

www.weil-melain.com
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| | | | ] T
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*Wiih 030" WC posithv ressies af flos coliar TAE - L300; BEA - 1285 andd GBH Throagh 1808 - 1780 An additional slowance thould be made for gty

= Congiit Burmer Specification Shets for gas pressune rguined P el 1 Sryestienne of Tor umituad piping aed pick.up losds. Consall Weil-Mel sin® represetalive.
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Boiler Size Boiler Gross Output (Btu) GPM for 20° AT Recommer;?ne)d Pipe Size Equivalent Length (ft) F(r;:;llogoL;s)s First 90 Elbow Third 90 Elbow
488 839,000 83.9 4 5.90 0.45 2.655 7.97
588 1,126,000 112.6 4 5.90 0.78 4.602 13.81
688 1,413,000 141.3 4 5.90 1.18 6.962 20.89
788 1,700,000 170 5 7.30 0.55 4.015 12.05
888 1,987,000 198.7 5 7.30 0.73 5.329 15.99
988 2,274,000 227.4 5 7.30 0.94 6.862 20.59
1088 2,561,000 256.1 6 8.90 0.47 4.183 12.55
1188 2,848,000 284.8 6 8.90 0.57 5.073 15.22
1288 3,135,000 313.5 6 8.90 0.69 6.141 18.42
1388 3,422,000 342.2 6 8.90 0.81 7.209 21.63
1488 3,709,000 370.9 6 8.90 0.94 8.366 25.10
1588 3,996,000 399.6 6 8.90 1.08 9.612 28.84
1688 4,283,000 428.3 8 12.00 0.32 3.84 11.52
1788 4,570,000 457 8 12.00 0.36 4.32 12.96
1888 4,857,000 485.7 8 12.00 0.40 4.8 14.40
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Technical Services Bulletin No: SB0208 (Page 2 of 2)
Subject: Boiler Water Capacities for Weil-McLain Boilers

Date: December 16, 2002

Boiler Steam Boilers Water Boilers Boiler Steam Boilers Water Boilers
Model (To Water Line) | (Entire Boiler) Model (To Water Line) | (Entire Boiler)
& Size Pounds| Gals. |[Pounds| Gals. & Size Pounds| Gals. | Pounds| Gals.
LGB-4 1933 | 232 | 304.0 | 36.5 488 (R) 758.0 [ 91.0 | 908.0 | 109.0
LGB-5 240.7 | 289 | 379.8 | 45.6 588 916.3 | 110.0 | 1099.6 | 132.0
LGB-6 288.2 34.6 455.7 54.7 688 1074.6 | 129.0 | 1291.2 | 155.0
LGB-7 335.7 40.3 532.3 63.9 788 1232.8 | 148.0 | 1482.7 | 178.0
LGB-8 383.2 46.0 608.1 73.0 888 1391.1 | 167.0 | 1674.3 | 201.0
LGB-9 432.3 51.9 683.9 82.1 988 (R) 1549.4 | 186.0 | 1865.9 | 224.0
LGB-10 479.8 57.6 759.7 91.2 1088 (R) 1707.7 | 205.0 | 2057.5 | 247.0
LGB-11 528.1 63.4 836.3 | 100.4 1188 1865.9 | 224.0 | 2249.1 | 270.0
LGB-12 575.6 69.1 912.1 | 109.5 1288 2024.2 | 243.0 | 2440.7 | 293.0
LGB-13 623.9 74.9 987.9 | 118.6 1388 21825 | 262.0 | 2632.3 | 316.0
LGB-14 672.2 80.7 | 1063.7 | 127.7 1488 2340.7 | 281.0 | 2823.9 | 339.0
LGB-15 | 719.7 | 86.4 | 1140.4| 136.9 [ 1588 2499.0 [ 300.0 | 3015.5 [ 362.0 |
LGB-16 768.0 92.2 |1216.2 | 146.0 1688 (R) 2657.3 | 319.0 | 3207.1 | 385.0
LGB-17 816.3 98.0 | 1292.0| 155.1 1788 28155 338.0 | 3398.6 | 408.0
LGB-18 863.0 | 103.6 | 1367.8 | 164.2 1888 2973.8 | 357.0 | 3590.2 | 431.0
LGB-19 912.1 | 1095 | 14444 | 1734 894 1929.2 | 231.6 | 2284.9 | 274.3
LGB-20 960.4 | 115.3 | 1520.2 | 182.5 994 2125.0 | 255.1 | 2515.7 | 302.0
LGB-21 1007.9 | 121.0 | 1596.0 | 191.6 1094 2320.7 | 278.6 | 2747.2 | 329.8
LGB-22 1056.2 | 126.8 | 1676.0 | 201.2 1194 2517.3 | 302.2 | 2978.0 | 357.5
LGB-23 1103.7 | 132.5 | 1747.6 | 209.8 1294 2713.1 | 325.7 | 3208.7 | 385.2
380 229.1 27.5 312.4 37.5 1394 2908.8 | 349.2 | 3440.3 | 413.0
480 299.9 36.0 408.2 49.0 1494 3104.6 | 372.7 | 3671.0 | 440.7
580 370.7 445 504.0 60.5 1594 3301.2 | 396.3 | 3901.8 | 468.4
680 4415 53.0 599.8 72.0 1694 3496.9 | 419.8 | 4133.3 | 496.2
780 512.3 61.5 695.6 83.5 1794 3692.7 | 443.3 | 4364.1 | 523.9
880 583.1 70.0 791.4 95.0 1894 3889.3 | 466.9 | 4594.8 | 551.6
980 653.9 78.5 887.1 | 106.5 1994 4085.0 | 490.4 | 4826.4 | 579.4
1080 724.7 87.0 982.9 118.0 2094 4280.8 | 513.9 | 5057.1 | 607.1
1180 795.5 95.5 1078.7 | 1295 2194 4476.5 | 537.4 | 5287.9 | 634.8
1280 866.3 | 104.0 | 11745 | 141.0 2294 4673.1 | 561.0 | 5519.5 | 662.6
2394 4868.9 | 584.5 | 5750.2 | 690.3
2494 5064.6 | 608.0 | 5980.9 | 718.0
2594 5261.2 | 631.6 | 62125 | 745.8
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Ratings

A LIDB
man amud CERTIFIED.
H C
AHRI Certified Ratings
Boiler AHRI Gross Net AHRI ratings Combustion| Thermal Boiler| Net Flue Flue | Boiler |Packaged
model burner AHRI efficiency | efficiency | H.P. | firebox | gas | outlet | water | boiler
number capacity output volume | volume | dia. |content| weight
Lightoill Gas |Steam | Water | Steam | Steam | Water | Oil | Gas | Oil | Gas Cubic | CFM | Inches Gallons| Pounds
GPH | MBH | MBH | MBH | Sq. Ft | MBH | MBH feet
N :
lotes: | 53 | 24 |56 |56 8 | 8 | 8 | % |% | % % —| — | 7 | — | | -

488R 6.9 996 827 833 2,583 620 719 875 | 848 | 856 | 831 | 24.7 | 11.02 376 10 109 2,860
488 7.0 1,010 839 844 2,621 629 730 875 848 856 831 | 261  11.02 370 10 109 2,860
588 9.4 1,35 | 1,126 | 1,135 | 3,521 845 979 87.0 844 | 856 831 | 336 | 14.45 507 10 132 3,340
688 1.8 1,701 | 1,413 | 1,424 | 4,469 1,072 1229 | 86.7 841 856 | 83.1 422 | 18.08 639 10 155 3,820
788 142 | 2,046 | 1,700 | 1,713 | 5463 1,311 1,478 | 86.5 | 83.9 | 856 | 83.1 | 50.8 | 21.61 772 12 178 4,345

788R - 1999 1661 1673 | 5,463 1279 1,444 - | 840 - | 831 508 2161 772 12 178 4,345
888 166 | 2,382 | 1,987 | 1,994 | 6427 1,543 1,728 | 86.3 | 83.7 | 856 | 83.1 | 59.4 | 25.14 906 12 201 4,925

988R 172 | 2482 | 2,062 | 2,080 | 6,671 1,601 1,793 | 86.2 | 83.7 | 85.6  83.1 | 616 | 28.67 1,031 14 224 5,600
988 188 | 2,737 | 2,274 | 2,294 | 7,358 1,766 1977 | 86.2 | 83.7 | 856 | 83.1 | 67.9 | 28.67 954 14 224 5,600

1088R | 200 | 2887 | 2399 @ 2419 | 7,763 1,863 | 2,086 | 86.2 836 | 85.6 831 | 71.7 | 3220 1,184 14 247 6,130
1088 215 | 3,082 | 2561 | 2,583 | 8283 1988 | 2227 | 86.2 | 836 | 85.6 831 | 765 | 3220 1,101 14 247 6,130
1188 235 | 3428 | 2,848 | 2873 | 9213 2211 2,477 | 861 | 835 | 857 | 83.1 | 851 3576 1,299 14 270 6,695
1288 260 | 3773 | 3,135 | 3,162 | 10,147 | 2434 | 2,726 | 86.0 835 | 857 | 83.1 | 93.7 | 39.26 1,443 14 293 7,260
1388 285 | 419 3422 @ 345 | 11,071 | 2,657 | 2976 | 86.0 844 857 | 831 102.2| 42.79 1,588 14 316 7,890
1488 31.0 | 4464 | 3,709 | 3,745 | 12,000 | 2,880 | 3,225 | 86.0 | 834 | 85.7 | 831 | 110.8| 46.32 1,735 16 339 8,410

1588 33.0 | 4809 @ 3996 | 4,035 12925 | 31102 | 3475 | 859 833 857 | 831 1194 | 49.85 1,854 16 362 9,005

1688R | 345 | 4979 | 4137 | 4,182 | 13,383 | 3212 | 3597 | 859 | 833 | 857 | 83.1 |1236| 53.38 | 2,003 16 385 9,525
1688 355 | 5155 | 4283 | 4330 | 13854 @ 3,325 3,724 | 859 | 833 | 85.7 | 831 | 1279 53.38 1,945 16 385 9,525
1788 380 | 5494 | 4570 | 4,615 | 14,783 | 3,548 3974 | 859 | 833 | 85.7 | 831 | 1365 56.91 2,152 18* 408 9,780
1888 40.5 | 5845 | 4,857 | 4910 | 15713 | 3,771 4223 | 859 833 857 | 83.1 | 1451 6044 & 2303 18* 431 10,775

1. See below to specify complete model number. 5. Gross AHRI ratings have been determined under the AHRI
provision governing forced draft boiler-burner units.
I;| |:| 88 ;| L] I;| M 6. Flue gas volume at outlet temperature.
Fuel: Number Blank or Wfor Spemfy 7. Net AHRI ratings are based on net installed radiation of
L = il of Rfor  water f0r ggrf]f:’eorlgﬂfr sufficient quantity for the requirements of the building.
GE:G%E;%H sections rigﬁﬁgd sste;% fg;g?td \C/oldes Nothing need be added for normal piping and pick-up.
ot’h‘:,gﬁ,iﬁons Water ratings are based on a piping and pick-up allowance of
1.15.
H = Boiler without b db ting plat . .
AH 35% v?igh f:gt[:)iry_agsse#]mzz n;é)cutino:]nsg pate Steam ratings are based on the following allowances: 488 — 588
P = Packaged boiler/burner unit =1.333; 688 = 1.323; 788 = 1.301; 888 = 1.289; 988 — 1888 =
AB = Factory-assembled sections, boiler/burner unit 1.288.

B = Field-assembled boiler/burner unit

An additional allowance should be made for gravity hot water
systems or for unusual piping and pick-up loads.
Consult local Weil-McLain distributor/agent or sales office.

2. Burner input based on maximum of 2,000 feet altitude. For other
altitudes, consult Weil-McLain distributor/agent or sales office. . -
3. No. 2 fuel oil — Commercial Standard Spec CS75-56. Heating value of 8. With 0.10" W.C. positive pressure at flue collar.
oil = 140,000 Btu per gallon. 9. Water boilers tested for 80 PSIG, ASME water working
4. Gas pressure required at burner gas train inlet for rated burner input; pressure. Steam boilers tested for 15 PSIG, ASME steam
based on 1,000 Btu per cubic foot natural gas, specific gravity of 0.60. working pressure.
Refer to burner manual for required pressure. Flue collar connection is oval, 167" x 197"

Part No. 550-100-068/0215 35
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M WEIL-MLAIN Q9 —

Water & Steam Boilers —Series 2

For Gas, Light Oil, & Gas/Light Oil — Fired Burners

Burner Specilcation Power Flame

Gas/Qil Burners
& Data Sheet Model WCR

Figure 1 Model WCR

A
3
R)
4.00 R)
Note: Add .38to “H” dim for size of opening inboiler front plate.
Burner Approximate
A D E F G H | S X .

Model Number =13 R V\eight
WCR1 34.13 5.56 14.50 4.63 12.25 20.00 3.25 7.25 7.38 12.63 7.25 175-200
WCR2 39.13 6.13 14.00 5125 14.00 20.00 4.00 8.75 8.50 13.38 8.50 220-300
WCR3 44.00 7.00 15.25 6.00 16.00 22.38 5.00 10.13 11.50 15.50 10.00 360-400
WCR4 50.00 7.31 17.69 7.00 18.50 28.00 6.00 12.13 14.25 19.13 12.00 500-550

* Required for installation of standard control components

Part No. 550-142-029/0508



Burner specilications and settings

Table 1 Burner data
' Burner Input | pogitive " Sandard. . Stapdard Standard Burner Motor i
Boiler rner Model Designation Gombustion Control Control System 3450 Rom
Moddl Pressure o Motor
Numper|No. 2011 Gas [INFirebox Gag Light : Gas | Light |Ges/light Ges | Light |Gas/light| Gas | Light | o | \oltage
Gh | Mon | In-WC o) | el a | ai a | a al "'gl“
488R 6.9 996 080 |WCRI-G12 | WCRI-C8 | WCRI-GD12 | RVI7897A| R7184P | RVI7897C| GO FALFS | COFALFS |  Zx 2 2 | 120/60/1
7.0 1,010 0.80 |WCRI-G12 | WCRI-C8 | WORI-GD-12 | RMI7897A| R7184P | RVi7897C| QO FALFS | COFALFS | A 2 Zx | 120/60/1
588 9.4 1,356 058 | WCRI-G12 | WCRI-C8 | WORI-GD-12 | RMI7897A| R7184P | RVi7897C| QO FALFS | COFALFS | 2 2 2 | 120/60/1
1.8 | 1,701 046 |WCR2-G15 | WOR2-OAS| WOR2-GD-15 | RVI7897A| R7184P | RMI7897C| LHO LHO LHOLHO 2 oY Q| 120/60/1
788 142 | 2,046 047 |WCR-G15 | WCR2-OAS| WCR2-GD15 | RVI7897A| R7184P | RWI7897C| LHO LHO LHOLHO X (V% Q| 120/60/1
888 166 | 2382 049 | WCR2-G20A| WCR2-CBS| WOR2-GD-20A | RVI7897A| R7184P | RVI7897C| LHO LHO LHOLHO («% 1 1 240/60/1
988R 172 | 2482 050 | WCR2-G:20B| WCR2-CBS| WCOR2-G0-20B | RVI7897A| R7184P | RVI7897C| LHO LHO LHOLHO 1 1 1 240/60/1
938 188 | 2,737 0.50 | WCR2-G-20B| WOR2-CBS| WOR2-G0-20B | RVI7897C| R7184P | RMi7897C| LHO LHO LHOLHO 1 12x 12x | 240/60/1
1088R | 200 | 2,887 0.52 | WCR2-G-20B| WOR2-CBS| WOR2-G0-20B | RVIi7897C| RVI7897A | RMi7897C | LHO LHO LHOLHO 1 12x 12x | 240/60/1
1088 215 | 3,082 073 |WCR3-G20 | WOR3-O | WOR3-G020 | RVI7897C| RVI7897A | RVi7897C | LHO LHO LHOLHO 12x 2 2 240/60/1
1188 235 | 3428 053 |WCR3-G20 | WCR3-O | WOR3-G020 | RVI7897C| RVI7897A | RVI7897C| LHO LHO LHOLHO | 12 2 2 3-Phase”
1288 260 | 3,773 048 |WCR3-G20 | WCR3-O | WOR3-G020 | RVI7897C| RMI7897A | RI7897C| LHO LHO LHOLHO | 12 2 2 3-Phase”
1388 285 | 4119 056 |WCR3-G25 |WCR3-O | WOR3-G025 | RVI7897C| RVI7840L | RVI7840L | LHO LHO LHOLHO | 12 2 2 3-Phase”
1488 31.0 | 4,464 0.58 | WCR3-G:25B| WCR3-CB | WOR3-G0-25B | RVI7840L | RVI7840L | RVI7840L | LHO LHO LHOLHO 3 3 3 3-Phase”
1588 33.0 | 4,809 059 | WCR3-G25B| WOR3-CB | WOR3-G0-25B | RVI7840L | RVI7840L | RVI7840L | LHO LHO LHOLHO 3 3 3 3-Phase”
TR 4.0 4,979 0.60 WURS-G 298] WURS-UB | WURS-GO- 256 | RVIZ7840L | RMIZ640L | RVIZ840L | LHO LHO LHOLRO 3 3 3 3-Phase™ |
1688 355 | 5155 0.80 | WCR3-G25B| WOR3-CB | WOR3-G0-25B | RVI7840L | RVI7840L | RVi7840L | LHO LHO LHOLHO 3 3 3 3-Phase”
1788 380 | 5494 062 |WCR-G25 | WCRA-QA | WORA-G025 | RVI7840L | RVI7840L | RVI7840L | LHO LHO LHOLHO 3 5 5 3-Phase”
1888 405 | 5845 069 |WCRA-G25 | WCRA-QA | WOR4-G025 | RVI7840L | RVI7840L | RVI7840L | LHO LHO LHOLHO 3 5 5 3-Phase”
* 208/60/3, 240/60/3, 480/60/3 burner motor voltage must be speci'ed.

Notes for Table 1 and Table 2

1. Burner capacities listed for elevations up to 2,000 feet. For higher eleva-

2.

I

10.

11.

12.

tions, consult local Weil-McLain distributor/agent or sales of! ce.
Light oil ratings based on No. 2 fuel oil with heating value of 140,000
Btu per gallon.

Gas ratings based on natural gas with heating value of 1,000 Btu per
cubic foot and specilc gravity of 0.60. Gas burners for other gases are
available. Consult local Weil-McLain distributor/agent or sales of! ce.
Boiler-burner unit to be adjusted to achieve +0.10 inches W.C. pressure
at the [ e collar, resulting in positive pressure in [ rebox as listed.
Minimum gas pressures listed are subject to variations due to job condi-
tions. Gas burners for other gas pressures are available. Consult local
Weil-McLain distributor/agent or sales of! ce.

Tee pressures shown are for initial start-up. Final pressure should be
determined after checking actual gas [ ow and combustion readings.
120/60/1 control circuit is used for all burners.

Control circuit transformer is available as an option.

Motor relay or contactor will be furnished for all units, except 488R
and 488.

Air[ ow safety switch is standard for all gas and combination gas/light
oil units.

Burners will be completely assembled and wired (except gas train) and
factory test- [ red.

Burners listed by Underwriters Laboratories, Inc., state of Connecti-
cut, Fire Marshal state of Massachusetts, city of New York MEA, and
others.

13.

14.

15.

16.

Special controls can be provided to meet other code requirements
not listed. Consult your local Weil-McLain distributor/agent or sales
of! ce.

Electric gas pilot will be furnished as standard equipment on all gas and
combination gas/light oil units.

Direct spark ignition is standard for light oil units. Direct spark ignition
is available as an option for combination gas/light oil units. Consult
your local Weil-McLain distributor/agent or sales ofl ce.

Gas Control Systems:
00

On-off operation, low Lre start, high [ terun. Single-position
air, adjustable opening gas valve.

LHO On-off operation, low Lre start, high [re run. 488-1388:
two-position air controlled by damper arm on motorized gas
valve, [ xed damper pre-purge. 1488-1888: two-position air

controlled by separate motor, open damper pre-purge.

LHL Low-high-low-off [ting conditions. 488-1388: two-position
air controlled by damper arm on motorized gas valve, [ xed
damper pre-purge. 1488-1888: two-position air controlled by

separate motor, open damper pre-purge.

MOD On-off operation, with proven low [ re start and full modulating
[ting conditions with combustion air control. Proportional
motor drives fuel metering valve and combustion air damper
according to the [ring conditions. Fixed damper pre-purge on

488-1388, open damper pre-purge on 1488-1888.

Part No. 550-142-029/0508
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Burner specillcations and settings ontinues

17. Light Oil Control Systems:

FALFS

00

LHO

LHL

MOD

Part No. 550-

On-off operation, [xed air, reduced fuel low Lte start, high [Te run. Single-

position air, two-position oil.

On-off operation, low Lre start, high [rerun. Single-position air, single-position

oil.

Table 2  Gas train components and Lame safeguards
N Fggjizdﬁ“& initia Low Fire - O Preseuree Fuel Lhit Deta Burmer
. essure | 1 itoid Contral Inlet Demper Setting (Cne Per Uit Rsi Motor Driven
Bailer |Drop Thru Inches 9 3450 Fom
.| Pressure| Inches WGC*
Model |Gas Train
Number| Inches 2025 i Ratun
WC* Gh@| Bypass Qry | PP | HehFire Approvimete Ger
WG Mn | Mx | Top |Botom| 100 | O Band” | Tpe | ot Cpecly| R Psig Tye an
Fig | Smem Peg | Fressre| o e | LowFire
488R 2.20 210 | 410 | 1400 | N N 4.50 No Delavan Solid | 80° 300 295 — 1100-150| B2TA-8850-4 | 37
488 2.20 210 | 430 | 1400 | M N 4.50 No Delavan Solid | 80° 300 300 — 1100-150| B2TA-8850-4| 37
588 1.80 2.60 4.40 | 14.00 1 1 5.50 No Delavan Solid 80° 300 300 — | 100-150| B2TA-8850-4| 37
688 2.70 1.70 | 440 | 1400 | G G 7.00 No Delavan Solid | 80° 300 300 183 | 100-150| B2TA-8851-4| 43
788 2.50 230 | 480 | 1400 | G G 8.50 No Delavan Solid | 70° 300 300 195 | 100-150| B2TA-8851-4| 43
888 3.90 1.20 510 | 14.00 G G 9.50 No Delavan Solid | 70 ** 300 300 210 | 100-150| B2GA-8852 43
988R 4.60 1.60 | 620 | 1400 | G G 10.00 No Monarch PLP 60° 300 300 110 | 80-100 | B2GA-8852 47
988 4.50 1.90 | 640 | 1400 | G G 11.00 No Delavan Solid | 70%** | 300 280 135 | 80-100 | B2GA-8852 47
1088R 4.90 2.00 6.90 | 14.00 G G 12.00 No Monarch PLP 60° 300 290 140 | 80-100 | B2GA-8852 47
1088 4.00 230 | 630 | 1400 | G G 1600 | Yes | Del. Variio | BPS | 80° 300 225 150 |100-150| 22R322D 105
1188 3.30 210 | 540 | 1400 | G |G (xed)| 1400 | Yes Del. Varito | BPS 80° 300 295 140 | 50-108 | 22R322D 105
1288 4.10 2.50 6.50 | 14.00 G G (xed)| 16.00 Yes Del. Varito BPS 80° 300 290 133 | 50-110 | 22R322D 105
1388 3.50 270 | 620 | 2770 | G G 18.00 | Yes Del. Varito | BPS 80° 300 244 166 | 60-108 | 22R322D 105
| 1488 470 360 | 820 | 2770 | Ay Zv_1 2000 Yes | Dol Vario | BPS | 80° 300 280 180 1100-150 | 22R623D 105
|_ 1588 5.30 3.90 9.20 | 27.70 A v 22.00 Yes Del. Vari_o BPS 60° 300 290 165 | 100-150| 22R623D 105
1688R | 5.80 410 [1050 | 27.70 | Zv Zv | 2200 | Yes | Del.Variio | BPS | 60° 300 295 175 [100-150| 22R623D 135
1688 6.20 440 | 1050 | 27.70 | Zv v | 2200 | Yes Del. Varito | BPS | 60° 300 295 155 |100-150| 22R623D 135
1788 6.50 2.80 9.30 | 27.70 v Y 24.00 Yes Hago BPS 60° 300 300 165 | 100-150| 22R623D 135
1888 7.10 320 [10.30| 27.70 | Zv Zv | 26.00 | Yes Hago BPS | 60° 300 300 175 |100-150| 22R623D 135
*  Cas pressure shown are for standard gas train arrangement ** Primary manufacturer. For alternate nozzles, contact Power-Hame
*** 70° spray angle standard, 60° or 80° approved and available upon request
Standard Gas Control Components And Sizes In Inches
Boiler Model | Manual Hand Low Cas Cas Gombination Motori;ed Motorized Qperating Sdfety Nkangal Hgh
Nurmber \alve Pr&s.sure Pressure | GasValve And |  Qperating Cas Valve Gas \alve Checking Cas H'gssure
Switch Regulator Regulator Cas Valve (With Proof Cf osure) Cas Valve Switch
488R-488 12v Qptional Qptional 124v Qptional Qptional 12v 124v Qpotional
588 12v Qptional Qptional 14v Qptional Qptional 14v 12v Qptional
688 1&v Qptional Qpotional 14 14 Qptional * 14 Qpotional
788 12x Qptional Qptional 12x 12x Qptional * 12x Qotional
888 2 Qptional Qptional 12x 12x Qptional * 12x Qptional
988R 2 Qptional 2 — 12x Qptional 12 12x Qotional
988-1088R 2 Standard 2 — 2 Qptional 12 12x Standard
1088 2 Standard 2 — 2 Qptional 2 2 Standard
1188-1588 2 Standard 2 — 2 Qptional 2 2 Standard
168811888 2 Standard 2 — — 2 2 2 Standard
* Combination operating gas valve and regulator also serves as safety gas valve.

18. Gas/Light Oil Control Systems:
OO/FALFS Combines gas and light oil characteristics
listed above.

00/00

Combines gas and light oil characteristics
listed above.

LHO/LHO Combines gas and light oil characteristics

On-off operation, low Lte start, high [te run. Two-position air, two-position oil.
Fixed damper pre-purge on 488-1288, open damper pre-purge on 1388-1888.
Low-high-low-off [ting conditions. Two-position air, two-position oil. Fixed
damper pre-purge on 488-1288. Open damper pre-purge on 1388-1888.
On-off operation, with proven low Lre start and full modulating [ring condi-
tions. Proportional motor drives fuel metering valve and combustion air damper

according to the [ring conditions. Fixed damper pre-purge on 488-1088R, open
damper pre-purge on 1088-1888.

142-029/0508

listed above. Open damper pre-purge on
1388-1888.

LHL/LHL  Combines gas and light oil characteristics
listed above. Open damper pre-purge on
1388-1888.

MOD/MOD Combines gas and light oil characteristics
listed above. Open damper pre-purge on
1388-1888.
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Table 3 Flame safeguards

Rame Safeguards Provided with Listed Gontrol Systems by Code
GASBLR\ERS
Boiler L AV CSD-1 IR

Number | QO | LHO | LH | MDD | © | WO | lH | MDD | @ | O | LH | MD | @ | WO | LH | M®D

488R-588 |RM7897AIRM7897A RM7897A RM7897A| RM7897A| RM7897A RM7897A RM7897A RM7897A| RM7897A| RM7897A RM7897A RM7897C RM7897C RM7897C RM7840L.

688-988R —  |RM7897A|RM7897AIRM7897A]  —  |RM7897A|RM7897A|RM7897A]  —  |RM7897A RM7897A|RM7897A] —  |RM7897C RM7897C RM7840L
988-1388 —  |RM7897CRM7897C RM7840L] — |RM7897CRM7897C RM7840L] — |RM7897GRM7897CRM7840L] — |RM7897C RM7897C RM7840L
1488-1888 —  |RM7840L|RM7840L|RM7840L] — |RM7840L|RM7840L|RM7840L] — | RM7840L|RM7840L|RM7840L| — | RM7840L|RM7840L|RM7840L
LICHT AL BURNERS
Boiler u 3\ CSD1 IR
Model
Numpber | FALFS | LHO IH | MCD | FAFS | LHO IH | MCD | FAFS | LHO IH | MDD | FAFS| LHO IH | MCD
488R R7184P | R7184P | R7184P | R7184P | R7184P | R7184P | R7184P | R7184P |RM7897A RM7897A RM7897A RM7897A| RM7897A| RM7897A RM7897A RM7840L
488-588 R7184P | R7184P | R7184P | R7184P | R7184P | R7184P | R7184P | R7184P |RM7897A RM7897A RM7897A RM7897A| RM7897A RM7897A RM7897A RM7840L
688-1088R — R7184P | R7184P | R7184P — R7184P | R7184P | R7184P —  |RM7897A RM7897A\RM7897A] —  |RM7897A RM7897A RM7840L
1088-1288 —  |RM7897A|RM7897AIRM7840L] — |RM7897A|RM7897AIRM7840L] — |RM7897A\RM7897A|/RM7840L| — |RM7897A RM7897A RM7840L
1388-1888 —  |RM7840L|RM7840L|RM7840L] — | RM7840L|RM7840L|RM7840L] — | RM7840L|RM7840L|RM7840L] — |RM7840L|RM7840L|RM7840L
GOVIBINATICN GAS/ALL BURNERS
Bailer VR AV CSD-1 IR
Model

Number |[COFALFS LHO | LHL | MCD |QOFALFS| LHO | LH. | MOD |QOFALFS LHO | LH. | MOD |QOFALFS| LHO | LH. | MOD

488R-588 | RVI7897C | RVI7897C| RVI7897C| RVI7897C| RVI7897C | RVI7897C| RVI7897C| RVI7897C| RVI7897C | RVI7897C| RVI7897C| RVI7897C| RVI7897C | RVIi7897C| RVI7897C| RVI7840L

688-988R — RWI7897C| RVI7897C| RVI7897C — RW7897C| RVi7897C| RVI7897C|  — RWI7897C| RVI7897C| RVI7897C] — RVI7897C| RVI7897C| RVI7840L
988-1288 = RVI7897C| RVi7897C| RVI7840L = RVI7897C| RVI7897C| RVI7840L = RVI7897C| RVI7897C| RVI7840L = RVI7897C| RVi7897C| RVI7840L
1388-1888 — RVI7840L | RVI7840L | RVI7840L — RVI7840L | RVI7840L | RVI7840L — RVI7840L | RVI7840L | RVI7840L — RVI7840L | RVI7840L | RVI7840L

Notes for Table 3

1. Combustion Controls:

R7184P Uses cadmium cell for [ ame detector to monitor oil burner [ame, also furnishes intermittent ignition.

RM7897A, RM7897C Uses ultraviolet electronic [ ame detector to monitor gas or oil burner [ame and provides pre-purge programming. “A’ models
provide intermittent pilot; “C” models provide interrupted pilot and RUN/TEST switch. RM7897 provides same as above with
post-purge.

RM7840L, E110/EPD170 Monitors the oil or gas burner [ame, provides pre-purge and post-purge programming, provides switching necessary to allow
[ting rate motor to be driven to both low [ re and high [ te positions, prevents start-up if pre-ignition interlocks are open and
haslow [te start proving circuit. In the event pre-ignition interlock circuit or running interlock circuit does not “prove”, system
will lock out on safety. Ultraviolet sensitive electronic [ ame detector is standard with infrared detector available.

RM7800L, E110/EP160 Monitors the oil or gas burner ame with digital readout control system, provides pre-purge and post-purge programming,
provides switching necessary to allow [ting rate motor to be driven to both low [te and high te position, prevents start-up
if pre-ignition interlocks are open and has low [te start proving circuit. In the event pre-ignition interlock circuit or running
interlock circuit does not “prove’, system will lock out on safety. Ultraviolet sensitive electronic [ame detector is standard with
infrared detector available.

Weil-McLain
M‘m l“E“.' mt I.AI“ 500 Blaine Street
Michigan City, IN 46360-2388

http:fiwww.weil-mclain.com
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APPENDIX - PROCEDURE TO REFER BURNER OPERATING CONDITION IN HIGH ALTITUDE PLANTS

- Find the corrected burner capacity for the plant’s altitude in chart 1 and the corrected pressure in chart 2.

- Check in the firing rate graph of the burner (page 7), if the working point defined by the values above is within the range limits.
If not, higher burner size is needed.

Note Example
Charts are based only on altitude variation Rated capacity = 3000 MBtu/hr - Rated air pressure = 1.5"w.c.
(reference temperature = 68°F , 20°C) Real altitude = 5000 ft - Real temperature = 108°F

A = 108°F - 68°F (reference temp.) = 40°F (equivalent 2000 ft variation)

Proceeding as descripted above and considering a “virtual altitude” of (5000 + 2000) ft:
- the corrected capacity is 3847 MBtu/hr; .

- the corrected burner air pressure is 1.92.

To get the combined correction in case of different
air temperature, a compensation of 1000 ft each

20°F (305 m each 11°C) is applicable. Burner RL 100/M is OK

n CORRECTED BURNER CAPACITY ACCORDING TO ALTITUDE
S8369
Altitude

Rated Capacity |- 251 0 100 305 610 915 1220 1525 1830 2135 2440

fta.s.l 0 328 1000 2000 3000 4000 5000 5000 7000 3000

500 294 500 512 530 551 571 593 516 541 569

1000 987 1000 1023 1061 1101 1142 1186 1232 1282 1337

1500 1481 1500 1535 1591 1652 1713 1778 1848 1924 2006

2000 1974 2000 2046 2121 2202 2284 2371 2464 2565 2675

2500 2468 2500 2558 2652 2753 2855 2964 3079 3206 3343

3000 2962 3000 3069 3182 3303 3425 3557 3695 3847 4012

3500 3455 3500 3581 3712 3854 3996 4149 4311 4438 4680

4000 3949 4000 4092 4243 4404 4567 4742 4927 5130 5349

4500 2442 4500 2604 2773 2955 5138 5335 5543 5771 6018

5000 4936 5000 5116 5303 5505 5709 5928 6159 6412 6686

5500 5429 5500 5627 5834 6056 6280 6520 6775 7053 7355

6000 5923 6000 6139 6364 6606 6851 7113 7391 7694 8024

6500 6417 6500 6650 6894 7157 7422 7706 8006 8335 8692

7000 6910 7000 7162 7425 7708 7993 8299 8622 8977 9361

7500 7404 7500 7673 7955 8258 8564 8892 9238 9618 10029

8000 7897 8000 8185 8485 8809 9135 9484 9854 10259 | 10698

8500 8391 8500 8697 9016 9359 9705 10077 | 10470 | 10900 | 11367

9000 8885 9000 9208 9546 9910 10276 | 10670 | 11086 | 11541 | 12035

9500 9378 9500 9720 10076 | 10460 | 10847 | 11263 | 11702 | 12183 | 12704

10000 9872 | 10000 | 10231 | 10607 | 11011 | 11418 | 11855 | 12318 | 12824 | 13373

Average barometric | 1013 1000 977,4 942,8 908,2 875,8 8435 | 811,85 | 779,8 747,8
Pressure (20°C)

Average barometric | ., 399 394 385 371 358 345 332 320 307 294
Pressure (68°F)

E CORRECTED BURNER AIR PRESSURE ACCORDING TO ALTITUDE
Altitude

Rated Pressure _|m-2:5.1 0 100 305 610 915 1220 1525 1830 2135 2440

fta.sl 0 328 1000 2000 3000 4000 5000 6000 7000 8000

0,50 0,49 0,50 0,51 0,53 0,55 0,57 0,59 0,62 0,64 0,67

1,00 0,99 1,00 1,02 1,06 1,10 114 1,19 123 1,28 134

1,50 1,48 1,50 153 1,59 1,65 1,71 178 185 1,92 2,01

2,00 1,07 2,00 2,05 2,12 2,20 2,28 2,37 2,46 2,56 2,67

2,50 2,47 2,50 2,56 2,65 2,75 2,85 2,96 3,08 3,21 3,34

3,00 2,96 3,00 3,07 3,18 3,30 3,43 3,56 3,70 3,85 2,01

3,50 3,46 3,50 3,58 3,71 3,85 4,00 4,15 4,31 4,49 2,68

4,00 3,95 2,00 2,09 4,24 2,40 2,57 2,74 2,93 513 535

4,50 4,44 4,50 4,60 4,77 4,95 5,14 533 5,54 5,77 6,02

5,00 4,94 5,00 5,12 5,30 551 5,71 5,93 6,16 6,41 6,69

5,50 5,43 5,50 5,63 5,83 5,06 6,28 6,52 6,77 7,05 7,35

6,00 5,92 5,00 6,14 6,36 6,61 6,85 7,11 7,39 7,69 8,02

6,50 6,42 5,50 6,65 6,89 7,16 7,42 7,71 8,01 8,34 8,69

7,00 6,91 7,00 7,16 7,42 7,71 7,99 8,30 8,62 8,98 9,36

7,50 7,40 7,50 7,67 7,96 8,26 8,56 8,89 9,24 9,62 10,03

8,00 7,90 8,00 8,18 8,49 8,81 9,13 9,48 9,85 10,26 10,70

8,50 8,39 8,50 8,70 9,02 9,36 9,71 10,08 10,47 10,90 11,37

9,00 8,38 9,00 9,21 9,55 9,91 10,28 10,67 11,00 11,54 12,04

9,50 9,38 9,50 9,72 10,08 10,46 10,85 11,26 11,70 12,18 12,70

10,00 9,87 10,00 | 10,23 10,61 11,01 11,42 11,86 12,32 12,82 13,37

Average barometric | 1013 1000 977,4 942,8 908,2 875,8 8435 | 811,85 | 779,8 747,8
Pressure (20°C)

Average barometric | ., 399 394 385 371 358 345 332 320 307 294
Pressure (68°F)

Reference conditions (Charts 1-2): Ambient temperature 68 °F (20 °C) - Barometric pressure 394" WC (1000 mbar) - Altitude 328 ft a.s.l. (100 m a.s.l.)
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7m| WEIL-McLAIN

@ Water & steam boilers — Series 2

CERTIFIED

)

for use with Gas, Light Oil, & Gas/Light Oil - Fired Burners

BOi Ie Y M anua I e Installation ¢ Maintenance

e Startup * Parts

For additional
information, refer to ..

Burner
specification and
data sheets

for burners pre-tested
with model 88 boilers

C usS

AWARNING| This manual must only be used by a qualified ~INSTALLER Consider piping and installation when determining

heating installer/service technician. Read all boiler location.

instructions before installing. Follow all in- Any claims for damage or shortage in shipment must be
structions in proper order. Failure to comply filed immediately against the transportation company
could result in severe personal injury, death by the consignee.

or substantial property damage.
USER.... This manual is for use only by your qualified heating

When calling or writing about the boiler— installer/service technician. Boiler and burner must be
Please have the boiler model number from the installed by a qualified service technician. We recom-
boiler rating label and the CP number from mend regular service by a qualified service technician,
the boiler jacket. at least annually.

Part No. 550-100-068/0215



Read before proceeding

Hazard Definitions

The following defined terms are used throughout this manual to bring attention to
the presence of hazards of various risk levels, or to important information concern-
ing the life of the product.

FOYNTIT] [ndicates presence of hazards that will cause severe personal injury,
death or substantial property damage if ignored.

AWARNING] Indicates presence of hazards that can cause severe personal injury,
death or substantial property damage if ignored.

ACAUTION| Indicates presence of hazards that will or can cause minor personal

injury, death or substantial property damage if ignored.

noTice | Indicates special instructions on installation, operation or maintenance
that are important but not related to personal injury.

Read before proceeding:

AWARNING| Read all instructions before installing. Failure to follow all instructions

in proper order can cause severe personal injury, death or substantial
property damage.

AWARNING| Do not use petroleum-based cleaning or sealing components in boiler
system. Severe damage to system components can result, causing sub-

stantial property damage.

AWARNING| Propane boilers only — Your propane supplier mixes an odorant
with the propane to make its presence detectable. In some instances,

the odorant can fade and the gas may no longer have an odor.

B Propane gas can accumulate at floor level. Smell near the floor for
the gas odorant or any unusual odor. If you suspect a leak, do not
attempt to light the burner.

B Use caution when attempting to light a propane burner (or pilot
burner). This should be done by a qualified service technician,
particularly if flame outages (or pilot outages) are common.

B Periodically check the odorant level of your gas.
B Inspect boiler and system at least yearly to make sure all gas piping
is leak-tight.

B Consult your propane supplier regarding installation of a gas leak
detector. There are some products on the market intended for
this purpose. Your supplier may be able to suggest an appropriate
device.

Part No. 550-100-068/0215
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Before installing boiler

Installation must comply with — Figure 1 Boiler foundation, when required
1. State, provincial and local plumbing, heating and electrical
codes.

Regulations of servicing utilities. i o
ASME Section IV, Low Pressure Boiler and Pressure Vessel Code. T ) T -
National Fuel Gas Code, ANSI/NFPA 54, when applicable. T
National codes where applicable.

AN S

Before selecting boiler location

1. Check for nearby connections to:

a. Fuel supply. i '— ] s
b. Electrical power. bt e
c. System water or steam piping. L T T r
d. Venting systems - see page 29. . -.?gﬂ
e. Combustion and ventilation air supply — see page 5. 4 i m i m
2. Check area around boiler. Remove any combustible materials, I.""'"--ll'l‘l o
gasoline and other flammable vapors and liquids.
AWARNING| Failure to keep boiler area clear and free of combustible
materials, gasoline and other flammable liquids and
vapors can result in severe personal injury, death and Figure 2 Boiler foundation (see Figure 1)
substantial property damage. g g
Provide clearance around boiler Boiler model Length, L, minimum
1. Provide minimum clearances to combustible materials: number (inches)
+ Boiler top — 24 inches.
- Boiler front — 48 inches. 488 33
« Boiler flue — 9 inches.
« Boiler rear — 9 inches. s 4
- Boiler sides — 6 inches. 688 49
« Single-wall vent pipe — 18 inches.
+ Double-wall vent pipe — refer to vent pipe manufacturer's 788 57
recommendations for vent pipe clearances. 888 65
2. Boiler may be installed on combustible flooring. p— ;
3. See page 36 for boiler dimensions. J
. . 1088 81
NOTICE Flue pipe/breeching clearances take precedence over
jacket clearances. 1188 89
4. Provide minimum clearances for servicing: 1288 97
+ Left side — for cleaning and tankless heater removal —
39 inches. 1388 105
+ Rear — for breeching — 36 inches. 1488 13
+  Allow sufficient space on remaining sides for cleaning, servicing
and burner installation. See burner literature for length and 1588 121
recommended service clearances.
1688 129
Lay a foundation, if needed 1788 137
1. Floor construction and condition must be suitable for weight of 1888 145
boiler when filled with water. See page 35 for approximate boiler
operating weight.

2. Alevel concrete or brick foundation, constructed per Figure 1 and
Figure 2 is required when:
a. A floor could possibly become flooded.
b. Non-level conditions exist.

4 Part No. 550-100-068/0215



Before installing boiler coninueq

Combustion and ventilation air openings

Adequate combustion and ventilation air must be
provided to assure proper combustion and prevent
possibility of flue gas leakage and carbon monoxide
emissions, causing severe personal injury or death.

Do not install an exhaust fan in boiler room. Incor-
rect burner operation can result.

When combustion and ventilation air enters
through side wall openings, ensure that the open-
ings comply with the requirements of Figure 3 and
Figure 4.

Opening sizes must comply with state, provincial or
local codes. In the absence of local requirements, use
the National Fuel Gas Code, ANSI/NFPA 54). The
following information is taken from ANSI/NFPA 54.
For details and information not addressed below,
refer to the standard.

Combustion air openings to inside

Required volume of interior spaces

ANSI/NFPA 54 allows combustion air to be supplied through openings
to interior spaces if the volume of the connected interior spaces
meets the minimum volume required by the standard.

The minimum volume of interior spaces can be taken as 50 cubic
feet per 1,000 Btuh of all appliances in the spaces, or the minimum
volume can be calculated using the formulas given in ANSI/NFPA 54.
Exception: If the air infiltration rate for the spaces is known to be less
than 0.40 air changes per hour, the minimum volume must be calcu-
lated as specified in the standard.

Inside air opening sizes and locations

For spaces that provide the minimum volume required by ANSI/
NFPA 54, the air openings must be sized per the following:

Combining spaces on the same story — Each opening shall have
a minimum free area of 1 in?/1000 Btuh (2200 mm?/kW) of the total
input rating of all appliances in the space but not less than 100 in?
(0.06 m?). One opening shall commence within 12 inches (300 mm)
of the top, and one opening shall commence within 12 inches (300
mm) of the bottom, of the enclosure. The minimum dimension of air
openings shall be not less than 3 inches (80 mm).

Combining spaces in different stories — The volumes of spaces
in different stories shall be considered as communicating spaces where
such spaces are connected by one or more openings in doors or floors
having a total minimum free area of 2 in?/1000 Btuh (4400 mm?*kW)
of total input rating of all appliances.
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Figure 3 Combustion and ventilation air openings
— Boiler room below grade

Grating (minimum
12" above average
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Figure 4 Combustion and ventilation air openings
— Boiler room partially or completely
above grade

Louver (minimum
12" above average

snow line) ;JM
\/ﬁ

BCARD
=N ¥
=N
/\\\\
Grade \

8041 42

Duct size equal to
total louver area

[ Boiler room floor

Combustion air openings to
outside

Outdoor combustion air can be taken through per-
manent openings (TWO or ONE), as described in the
following. The minimum dimension of air openings
shall not be less than 3 inches (80 mm).

Outside openings: TWO permanent openings
method

Two permanent openings, one commencing within
12 inches (300 mm) of the top and one commencing
within 12 inches (300 mm) of the bottom of the enclo-
sure shall be provided. The openings shall communicate
directly, or by ducts, with the outdoors or spaces that
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Before installing boiler coninueq

freely communicate with the outdoors, as follows:

+ Where directly communicating with the outdoors or where
communicating to the outdoors through vertical ducts, each
opening shall have a minimum free area of 1 in?/4000 Btuh
(550 mm?*kW) of total input rating of all appliances in the
enclosure.

+  Where communicating with the outdoors through horizon-
tal ducts, each opening shall have a minimum free area of
1 in*/2000 Btuh (1100 mm?*kW) of total input rating of all
appliances in the enclosure.

Outside openings: ONE permanent opening method

One permanent opening, commencing within 12 inches (300 mm)
of the top of the enclosure, shall be provided. The appliance shall
have clearances of at least 1 in. (25 mm) from the sides and back
and 6 inches (150 mm) from the front of the appliance. The opening
shall directly communicate with the outdoors or shall communicate
through a vertical or horizontal duct to the outdoors or spaces that
freely communicate with the outdoors and shall have a minimum free
area of the following:

(1) 1in%3000 Btu/hr (700 mm? per kW) of the total input rating of
all appliances located in the enclosure, and . . .

(2) Not less than the sum of the areas of all vent connectors in the
space.

Combustion air — combination indoor and
outdoor openings

ANSI/NFPA 54 allows combustion air to be taken from a combination
of openings to outside and to interior spaces. Follow all requirements
of the standard to determine the minimum volume of interior spaces
and to calculate minimum sizes of openings.

Engineered Installations

Engineered combustion air installations shall provide an adequate sup-
ply of combustion, ventilation, and dilution air and shall he approved
by the authority having jurisdiction.

Mechanical Combustion Air Supply

Where all combustion air is provided by a mechanical air supply

system, the combustion air shall be supplied from
outdoors at the minimum rate of 0.35 ft*/minute per
1000 Btuh (0.034 m*/min per kW) for all appliances
located within the space.

+  Where exhaust fans are installed in the building,
additional air shall be provided to replace the
exhausted air.

« Each of the appliances served shall be inter-
locked to the mechanical air supply system to
prevent main burner operation where the me-
chanical air supply system is not in operation.

+ Where combustion air is provided by the build-
ing’s mechanical ventilation system, the system
shall provide the specified combustion air rate
in addition to the required ventilation air.

Louvers, Grilles, and Screens.

The required size of openings for combustion, venti-
lation, and dilution air shall be based on the net free
area of each opening.

Where the free area through a design of louver or grille
or screen is known, it shall be used in calculating the size
opening required to provide the free area specified.

Where the louver and grille design and free area are not
known, it shall be assumed that wood louvers will have
25 percent free area, and metal louvers and grilles will
have 75 percent free area.

Non-motorized louvers and grilles shall be fixed in the
open position.

Minimum screen mesh size

Screens shall not be smaller than V4 inch mesh.

Motorized louvers

Motorized louvers shall be interlocked with the appli-
ance so they are proven in the full open position prior
to main burner ignition and during main burner opera-
tion. Means shall be proved to prevent the main burner
from igniting should the louver fail to open during
burner startup, and to shut down the main burner if
the louvers close during burner operation.
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Set boiler in place

AWARNING] Ensure the equipment and cables used for lifting are de-
signed to handle the load. See Figure 5 for approximate

weights of model 88 section assemblies. Failure to comply
can result in severe personal injury, death or substantial
property damage.

NOTICE | Cables used for lifting are NOT provided by Weil-McLain.

For packaged boiler:

1. Remove top jacket panels. Set aside until after boiler is piped.

AWARNING| The boiler contains ceramic fiber and fiberglass materials.

Use care when handling these materials per instructions on
"Handling ceramic fiber and fiberglass materials," page 34
of this manual. Failure to comply could result in severe
personal injury.

2. Remove lag screws (2 in front, 2 in rear) from shipping rails.

3. Remove boiler from skid. See Figure 5 for lifting weight.

+  Using crane — hook middle of each cable to eye of crane.

+  Using hoist— hook middle of each cable to hoist. Raise boiler off
skid. Use pipe rollers under skid angles to roll boiler.

4. Place boiler in final position. Center boiler on foundation, if used.
5. Level boiler. Shim under skid angles, if necessary.

6. Cut off cables.

Cables are not intended for long-term usage. Cables may
corrode inside boiler, weakening their lifting strength. Fail-
ure to remove cables can result in severe personal injury,
death or substantial property damage.

7. Proceed to "Perform hydrostatic pressure test," page 11.

For block assembly:
1. Remove lag screws (2 in front, 2 in rear) from shipping rails.
2. Remove boiler from skid. See Figure 5 for lifting weight.

Using crane — attach free end of cables to eye of crane.

Using hoist — attach free end of cables to hoist. Raise boiler off skid.
Use pipe rollers under steel skid angles to roll boiler.

3. Place boiler in final position. Center boiler on foundation, if used.
4. Level boiler. Shim under skid angles, if necessary.

5. Cut off cables.

AWARNING| Cables are not intended for long-term usage. Cables may
corrode inside boiler, weakening their lifting strength. Fail-

ure to remove cables can result in severe personal injury,
death or substantial property damage.

6. Inspect block assembly for disjointed sections. Check gas-tight seal
of flue collector hood and cleanout plates.
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Figure 5 Section assembly lifting weights

Boiler Approximate Minimum
model lifting sling length —
Loy geioht (from crane hook to
(pounds) boiler lifting lugs)
488 2928 2'6"
588 3490 3'0"
688 4152 4'0"
788 4714 4'6"
888 5276 50"
988 5838 6'0"
1088 6400 6'6"
1188 7062 70"
1288 7624 80"
1388 8186 8'6"
1488 8748 9'0"
1588 9310 10'0"
1688 9872 10'6"
1788 10,584 11'0"
1888 11,146 12'0"

AWARNING| Gas tight seal must be maintained to pre-

vent possible flue gas leakage and carbon
monoxide emissions, resulting in severe
personal injury or death.

Check inside section assembly for any light
passing through unsealed areas.

Mark all unsealed areas.

At unsealed areas, check for:

+  Damaged gaskets.

*+  Sealing rope not in place.

+ Loose bolts or nuts.

Correct all conditions and repeat step b. If un-
sealed areas still exist, contact your Weil-McLain
distributor or sales office before continuing
installation.

Proceed to "Perform hydrostatic pressure test,"
page 11.



Assembling the block

AWARNING] Sections are top heavy. Unbolted sections may fall Figure 6  Sealing rope installation

if not supported, resulting in severe personal injury
or death.

Prepare and position back section

1. Apply %" continuous bead of sealing rope adhesive in sealing rope
grooves. See Figure 6. Do not get any adhesive on machined
port surfaces.

2. Place 2" sealing rope in groove. Around curves, grasp at 1" intervals
and push together. Do not stretch.

AWARNING| Do not pre-cut rope. Gas tight seal must be maintained

to prevent possibility of flue gas leakage and carbon
monoxide emissions, causing severe personal injury or
death. Cut rope as each section is completed.

3. Remove any grit from port machined surfaces with clean rag.

AWARNING| Do not use petroleum-based cleaning or sealing com-

pounds in boiler system. Severe damage to system com-
ponents can result, causing substantial property damage.

4. Place 9" and 6" sealing rings in appropriate port openings. See
Figure 6. If sealing ring slips out of groove, stretch ring gently for
several seconds, then reposition in groove.

5. Apply continuous bead of silicone sealant no larger than %" Figure 7 Silicone sealant
around entire outside edge of outer machined surface of port.
Refer to Figure 7. Do not apply silicone sealant on, next to or
under sealing ring.

AWARNING| Silicone sealant applied as specified above prevents un-

burned oil vapors from coming in contact with sealing
ring. Vapor contact can damage rings, resulting in severe
damage to boiler and substantial property damage.

6. Hoist back section upright. Then temporarily screw a 6-inch
threaded pipe at least 36 inches long into the lower (return) tapping.

7. Hoist the section and put into position.

8. Place a block under the 6-inch pipe to hold the back section up-
right and plumb.

ACAUTION] The back section must be plumb before installing other

sections to ensure the block will assemble correctly.

9. The 6-inch support pipe and block can be removed after several
sections have been installed, and the assembly is stable.

10. Install intermediate sections as described on the following page.
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Assembling the block

Figure 8 Sealing ring installation and port

AWARNING] Sections are top heavy. Unbolted sections may fall alignment
if not supported, resulting in severe personal injury
or death. Section | 'Section 1 I
Alignment " = Socket
lug
Install intermediate sections 7y Silicone
1| sealan
1. Remove and discard *4" diameter shipping tie rods. Metal-
8 pRine | Eastomer  to-mel
2. Remove grit from port machined surfaces with clean rag. ' gontact
-

\
K 8043

AWARNING| Do not use petroleum-based cleaning or sealing com-

pounds in boiler system. Severe damage to system com-
ponents can result, causing substantial property damage.

3. Position intermediate section so aligning lugs fit into sockets of
next section. See Figure 8.

A CAUTION After erecting first intermediate section,

4. Install TI (tankless intermediate) and SI (supply intermediate) check both sections for plumb. Failure
sections (when used) in order shown in Figure 9, page 10. to plumb sections can cause mlsallgr}ed
piping and breeching, possibly resulting

5. Draw sections together until metal-to-metal contact is made in property damage.

around machined port openings (see Figure 8):
P P & & 6. Repeat steps 1-5.

a. Oil threads on 4 draw rods. Install washer and nut on end to

be tightened. Use nut only on other end. 7. Check each section for proper sealing rope position

before proceeding to next section.

AWARNING| Failure to position sealing rope properly

b. Uniformly draw sections together, starting at washer/nut end.

NoTicE | Important — Leave an equal amount of thread on each can cause boiler to not See}l gas-tight.
end of the draw rod. This is needed to allow securing the Gas tight seal prevents p0§51ble f.lug gas
jacket support brackets in place. leakage and carbon monoxide emissions,

resulting in severe personal injury or
¢. Draw rods should be torqued to a range of 100 to 120 ft-Ibs. death.

Do not back off draw rods. L . .
8. Install remaining intermediate sections and front

d. Metal-to-metal contact will be achieved around port openings. section using the same procedure.
See Figure 8. If gap occurs, it should be no greater than .032".
Checkwith feeler gauge. If using tankless heater (TI)

e. If, for any reason, gap around machined port opening exceeds sections
.032", check for rope extending from rope grooves, dirt on port
openings or sockets, or misaligned lugs. If corrections are made + Install tankless heaters and gaskets or heater cover
and gap still exists, contact your Weil-McLain distributor or plates and gaskets. Use %" x 3/4" studs, washers
sales office before continuing installation. and nuts.
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Assembling the block (oninueq

10

Figure 9 Section arrangement

Boiler model| Max. Section arrangement
number number (all heaters must be on left side of boiler)
‘Q’;"f:ﬁ tanzlfess F =front/ B = back / I = Intermediate
heaters TI = tankless intermediate  SI = supply intermediate (steam only)
"I" can be substituted for "TI" sections
488 W&S 1 F+TI+-I+B
588 W&S 2 FeTI+«I+-TI*B
688 W&S 2 FeTIeITI-I1*B
788 W&S 3 FeTI«I+TI-I1-TI*B
888 W&S 3 FeTIeI+TI+ITI*I1*B
988 W&S 4 FeTIeIeTIeITI1-TI*B
1088 W&S 4 FeTIleIleTIeITIITII*B
1188 W&S 5 FeTIeIeTIeITI*ITI+I-TI*B
1288 W 5 FeTIeIleTIeIeTIeI Tl *1-TI*1B
1288 S 4 FeTIeIleTIeIeSIeI+TII-TII1*B
1388 W 6 FeTIleIleTIeIl Tl eI eTI eI eTII-TI*B
1388 S 6 FeTIeIeTIeITI*SI«TIITI*I-TI*B
1488 W 6 FeTIeIleTIeIl Tl eI Tl eI eTI eI TI*1+B
1488 S 5 FeTIeIleTIeIleTIeIeSIel Tl -TI1B
1588 W 7 FeTIleIleTIleIleTIeI eTI eI eTI eI Tl I-TI*B
1588 S 7 FeTIeIeTIeIeTI eI eTIeSI*TIITI*I-TI*B
1688 W 7 FeTleIleTIeI Tl eI eTI eI eTIeI«TI*I+TI*I*B
1688 S 7 FeTIleIleTIeIeTIeSIeTIeIleTIel Tl eI -TI1B
1788 W 8 FeTIleIleTIleIl eTI eI eTI eI eTI eIl eTI eI TII-TI*B
1788 S 8 FeTIleIeTIeSI*TI el eTI eI eTIeSI*TIeI+TI-1-TI*B
1888 W 8 FeTIleIleTleIeTIeI eTI eI eTI eI eTIeI«TI*I+TI*I*B
1888 S 6 FeTIeIleTIleIeSIeleTleIleTl eI eSIel Tl eI -TI*1B
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Perform hydrostatic pressure test

Prepare boiler and test:

1. See Figure 10 and Figure 11 for tapping locations. Install:
a. Boiler drain (not furnished).
b. Water pressure gauge — for test only. Be sure gauge can handle
test pressure — see step 3.
c. Air vent in upper tapping (K).

2. Plug remaining tappings.
ACAUTION| Do not pressure test with any control installed. Damage

to control can occur due to overpressure.

3. Fill boiler. Vent all air. Pressure test at least 10 minutes at a pressure
not less than the following:
a. Steam boiler: Between 45 and 55 psig.
b. Water boiler: 1%2 times maximum allowable working
pressure (MAWP) stamped on the boiler nameplate, located
on boiler jacket front panel.

noTice | Do not exceed above test pressures by more than 10 psig.
AWARNING| Do not leave boiler unattended. Cold water fill could

expand and cause excessive pressure, resulting in severe
personal injury, death or substantial property damage.

4. Check for maintained gauge pressure and leaks. Repair if found.

AWARNING] Leaks must be repaired at once. Failure to do so can
damage boiler, resulting in substantial property damage.

AWARNING] Do not use petroleum-based cleaning or sealing com-
pounds in boiler system. Severe damage to system com-
ponents can result, causing substantial property damage.

5. Drain boiler and remove air vent, boiler drain and gauge. Remove
plugs from tappings that will be used for controls and accessories.

Figure 10 Boiler tapping locations and sizes (see Figure 11)

Location Size Steam Water
A 2" Steam relief valve and/or High limit
Skim tapping Manual reset limit
B 2" Steam relief valve Water relief valve
L 1" Secondary probe LWCO Not used — Plug
C1&C2 1" Low water cut-offs Alternate low water cut-offs
Ci — Combination high and low
limit control
D1 &D2 1" Alternate low water cut-offs Firing rate temperature

control (when used)
Low water cut-offs

E1&E2 %" Gauge glass —
F1&F2 %" Try cock tappings —
G %" Pressure limit control, Combination pressure—
Pressure operating control and temperature gauge
pressure gauge,

Firing rate pressure control
(when used)

H %" Boiler drain (see Figure 17, Boiler drain
page 15, for system blow-off
(drain) valve locations and sizes

K 1" — Piping to compression tank or
automatic air vent

M 2" Blowdown/drain —

Part No. 550-100-068/0215

Figure 11 Boiler tappings
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Complete block assembly

Install burner mounting plate on front b. Position 4" sealing rope in groove.
section c. Secure assembly to section. Use 10-32 x 3"
truss-head screws.
1. Install four %" x 31" studs to secure burner mounting plate to 2. Repeat above steps for back observation port as-
section: sembly.

a. Thread and lock together two nuts on rounded end of stud.
Thread flat end of stud into one of four holes located around
opening. Insert HXT-bars

b. Remove nuts.

See Figure 12, page 12.
c. Repeat steps a and b for remaining studs. 8 pag

2. Flue HXT-bars are identified by painted ends. They

2. Install burner mounting plate: must be inserted as shown, with the HXT-bars in

a. Apply %" continuous bead of sealing rope adhesive in groove the sequence:
around opening in section. - Top position
b. Position ¥2" sealing rope in groove. Overlap ends at least one

+ red-tipped, HXT-bar 24 inches long —

inch. ' place on the top row of pins.
c. Install burner mounting plate with part number and the word, - Middle position

UP," positioned at top. Use ¥4" washers and nuts. white-tipped HXT-bar, 26 inches long —

place on the first row of pins below the top
Install observation port assemblies on front clean-out plate boss.
and back sections *  Bottom position
blue-tipped HXT-bar, 34 inches long —
place on the first row of pins below the
bottom cleanout plate boss.

1. Install front observation port assembly:

a. Apply %" continuous bead of sealing rope adhesive in groove
on observation port.

Figure 12 Insert HXT-bars through cleanout openings as shown below (omit the bottom, blue-tipped, HXT-bar in the opening
between the front section and the first intermediate section)

12 Part No. 550-100-068/0215



Complete block assembly coninueq

nvotice | DO NOT insert a bottom HXT-bar into the opening
between the FRONT section and the first intermediate

section.

3. To remove flue HXT-bars when required to clean the boiler flue-
ways, grab the end of each HXT-bar with pliers and pull straight
out. Clean HXT-bars and replace as shown in Figure 12, page 12.

Install cleanout plates

AWARNING] Cleanout plates must be installed gas-tight to prevent

possibility of flue gas leakage and carbon monoxide
emissions, resulting in severe personal injury or death.

1. See Figure 13.

2. Position two ¥4" x 134" carriage bolts in cleanout opening, between
the cleanout plate bosses, as shown. Secure with washers and nuts.

3. Place woven fiberglass gasket over carriage bolts.
4. Mount cleanout plate over opening. Secure with nuts and washers.

5. Repeat steps 1 through 3 for remaining cleanout plates.

Install draft hood collar

1. Install 4" continuous bead of sealing rope adhesive in groove on
draft hood collar.

2. Position ¥2" sealing rope in groove. Overlap ends of rope at least
1 inch.

3. Mount collar over flueway outlet on back section. Secure with ¥2
x 1%5" hex head cap screws and washers.

Part No. 550-100-068/0215

Figure 13 Cleanout plate assembly

gasket

Washer

-’
-

&
”

Woven fiberglass \
Cleanout
plate \

Nut g
O
’ h i<

Bolt & washer

-

P

r Nut

0

o 1

8025

AWARNING| The boiler contains ceramic fiber and

berglass materials. Use care when han-
dling these materials per instructions on
page 34 of this manual. Failure to comply
could result in severe personal injury.
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Connect water boiler piping

General water piping information

1. System water supply and return piping should be installed and
piping connections attached to boiler before erecting jacket or
installing controls.

2. Do not pipe in through supply and out through return. This creates
reverse water flow through boiler that must not be used.

3. When installing in a system in which return water temperature can
drop below 140°F, apply the by-pass piping with by-pass pump as
shown in .

Install piping

Install piping as shown in Figure 14, page 14 and Figure 18, page 15
(if applicable) for single boilers. For multiple boilers, see
Figure 19, page 15.

ACAUTION] Improperly piped systems or undersized piping can

contribute to erratic boiler operation and possible boiler
or system damage.

1. Connect supply and return piping:
a. Size according to tables below.

«  For known flow rates or higher flow rate (less than 20°F
temperature rise) through boiler, see Figure 15.

+  Forunknown flow rates, size piping per Figure 17, page 15,
using 20°F temperature rise through boiler.

AWARNING| Flow at higher rates than shown in the tables in this

manual for given pipe sizes can damage the boiler, caus-
ing substantial property damage.

b. Locate circulator in supply piping.

c. For return piping, use full diameter pipe for 10 times that
diameter before making any reduction. For example, a 4-inch
return should not be reduced any closer to boiler return tap-
ping than 40 inches.

d. Install system blow-off (drain) valve in lowest part of return
piping close to boiler. ASME minimum size requirements are
given in Figure 17, page 15.

2. Install expansion tank:

a. Closed type — connect to 1" tapping "K" (see page 11). Use
1" NPT piping. Any horizontal piping must pitch up toward
tank at least 1 inch per each 5 feet of piping.

b. Diaphragm type — Refer to tank manufacturer's literature for
location. Install automatic air vent in "K" tapping.

c. Connect cold water fill to expansion tank piping. Figure 14
shows typical piping when using a closed type tank. Connect
to the same location as the expansion tank connects to the
system when using a diaphragm type tank.

d. Also shown are recommended valves and water meter, when
used. Water meter will detect added make-up water, indicating
leaks in system.

14

Figure 14 Water boiler piping, typical

Expansign
tank

System supply,
(front only)

System return
?9\5

8007

Figure 15 Recommended minimum pipe sizes for
known flow rates (note 1)

Water flow rate | Supply pipe size Return pipe size
GPM A B
Up to 35 2" 2
36-50 2" 2%"
51-77 3" 3"
78-142 4" 4"
143-237 5" 5"
238-404 6" (note 2) 6"

Note 1 High temperature rise through boiler is permissible when boiler
piping connections are sized per this table. Intermittent
flow at high velocities may damage any boiler.

Note 2 6-inch piping requires nipples and 5" x 6" reducing couplings
(provided with 1288 through 1888 boilers only). The total
pressure drop through the 1888 boiler using the nipple and
reducing coupling will not exceed % PSI. For smaller boilers, the
pressure drop will be less.
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Connect water boiler piping coninueq

Figure 16 Recommended minimum pipe sizes when flow rate is

not known (see Figure 14, page 14) (note 1)

Boiler Supply pipe size Return pipe size
model A B
488 3" 3"
588 — 788 4" 4"
888 — 1188 5" 5"
1288 — 1888 6" (note 2) 6" (note 2)
Note 1 Pipe sizes are based on a 20°F temperature rise through the boiler. For applications
with higher flow rates (lower temperature rise), determine the flow rate and use
Figure 15, page 14 to size the piping.
Note 2 6-inch piping requires nipples and 5" x 6" reducing couplings (provided with 1288

through 1888 boilers only). The total pressure drop through the 1888 boiler using the
nipple and reducing coupling will not exceed % PSI. For smaller boilers, the pressure
drop will be less.

Figure 17 ASME blowoff/drain valve size

Boiler Minimum blow-off
model valve size
488 — 588 1"
688 — 1088 1%"
1188 — 1888 1%"

Piping multiple boilers

L.

See Figure 18. (Expansion tanks, relief valves and other accessories
are required, but omitted from the illustration for simplicity.)

The boiler piping circuits are referred to as the secondary circuits
in the following.

The legend for Figure 18 and boiler pump sizing recommenda-
tions follow:

Size boiler pump GPM based on the following:

a. Temp rise = Operating limit temp — Return water temp
Boiler Gross Output, Btuh

b. GPM = -
Temperature rise x 500

c. Calculate only secondary (boiler) piping circuit resistance. Al-
low for head loss through the boiler equal to three 90 degree
elbows of secondary pipe size.

d. Operate each boiler and its pump with a Weil-McLain boiler
control panel.

e. Sizesecondary (boiler) circuit piping using the flow rate ranges
given in Figure 17, page 15.

Primary pump GPM and head calculation should not include
secondary boiler circuits. Primary pump can operate continuously
during heating season.

Connection to primary circuit — Space 12" maximum or as close
as practical.

Check valve.

Hand valve.

Part No. 550-100-068/0215

Figure 18 By-pass piping for return water less than

140°F
Ar—
Supply 5 =\By-pass circulator Return
E a ® Xi
Min. 10 pipe
| diameters —
Boiler
e e
Isolation valves 8880
By-pass circulator sizing:
1. Size system circulator as required. Determine GPM
and head requirements.
2. Provide a by-pass circulator for EACH boiler. The flow
rate for each by-pass circulator will be:
Flow = % x (System circulator GPM) = (# of boilers)
3. All circulators must run at the same time.
4. Example: For a 1,000,000 Btuh single boiler, with
system temperature drop of 20°F:
+ System GPM = 1,000,000 -+ 20 -+ 500 = 100 GPM
* By-pass GPM = 14 x 100 GPM = 25 GPM
+ Determine by-pass circuit head loss for pipe size
and fittings used.
5. Inmostapplications, a standard booster pump should

be adequate.

Figure 19 Multiple water boiler piping
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Connect steam boiler piping

General steam piping information:

1.

Hartford loop piping arrangement and wet return are required for

Figure 20 Cold water fill piping

. Cold
steam boilers. Use the Hartford loop for both pumped-return and " Check
gravity-return systems. fill

Maintain 24-inch minimum from waterline to bottom of header
(63" from bottom of section).

When using condensate receiver, feed pump must be energized by
boiler-mounted pump controller.

Install piping:

a. Install piping as shown on page 17 through page 18 for single

boilers. See page 19 for additional requirements when piping
multiple boilers.

b. Return pipe sizing.

8809

+  Pumped return — Size return piping by pump.

Manual

isolation
valve  Pressure
reducing

valve
(when used) Manual To condensate return

isolation piping or condensate
valve receiver

+  Gravity return — Size gravity return same as Hartford loop
equalizer pipe size.
¢. Drain valve — Install system drain valve in lowest part of return
piping close to boiler. See Figure 17, page 15, for sizing.

d. Cold water fill piping — Connect cold water fill piping as shown in
Figure 20. Also shown are recommended valves and water meter,
if used. Water meter will detect added makeup water, indicating
leaks in system.

e. Condensate return piping:

+  Satisfactory operation of any steam heating system depends on
adequate return of condensate to maintain steady water level.

+  Avoid adding excessive amounts of raw make-up water.

+  Where condensate return is not adequate, a low water cutoff
with pump control, condensate receiver, and condensate boiler
feed pump should be installed.

+  See Figure 21 for piping and Figure 22 for sizing.

Figure 21 Condensate piping to boiler

Figure 22 Condensate receiver capacity required

Boiler AHRI gross output | Gallons condensate Minimum condensate receiver capacity (gallons) (Note 1) Recommended condensate
model number (Ibs steam per hour) per hour feed pump capacity
15-minute boiler | 30-minute boiler | 45-minute boiler | 60-minute boiler GPM at 15 PSI
operation operation operation operation

488 810 97 29 58 87 116 3.2
488R 794 95 28 57 85 114 3.1

588 1084 130 39 78 117 156 4.3

688 1358 163 49 98 147 196 5.4

788 1632 195 59 117 176 234 6.5

888 1904 228 68 137 205 273 7.6

988 2170 261 78 157 235 313 8.7
988R 1991 239 72 145 217 289 8.0

1088 2452 294 88 176 265 353 9.8
1088R 2304 277 83 166 249 332 9.2

1188 2724 327 98 196 294 392 10.9
1288 3000 360 108 216 324 432 12.0
1388 3270 392 117 235 353 470 13.1

1488 3550 426 127 255 383 511 14.2
1588 3820 458 137 274 412 550 15.3
1688 4090 490 147 294 441 588 16.4
1688R 3980 478 143 287 430 574 15.9
1788 4370 524 157 314 471 629 14.5
1888 4640 557 167 334 501 668 18.6

Note 1 — Maximum time to when condensate returns to boiler — the longer the time for condensate to return, the larger the receiver must be.

16
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Connect steam boiler piping conineq

ACAUTION] Improperly piped systems or undersized piping can Figure 23 Model 488 through 688 steam (1 riser)

Steam boiler piping guidelines

Minimum height of header above water line must
be 24 inches

AWARNING] The boiler header must always be at least 24 inches

Hartford loop piping for all steam boilers

1. You must install the system supply pipe between the equalizer
elbow and the last boiler riser pipe connection to the header. This
assists in separating water from the steam as it turns upward into

contribute to erratic boiler operation and possible boiler
or system damage. Piping system must be installed as
shown, using pipe sizes shown. Pipe sizes shown are for
two-pipe, pumped-return systems. Adjust pipe sizing
as needed when connecting to gravity-return systems.
Consult local Weil-McLain distributor or sales office
before installing alternate piping.

above the water line, as shown in all steam boiler piping
diagrams. Installing the pipe lower will result in increased
water carryover to the system, resulting in potential seri-
ous damage to system components and oxygen corrosion
due to excess make-up water.

the steam supply pipe. Pios Mcetn! Risar A Header H  Equalizer J
2. Locate the top of the Hartford loop return nipple at least 4 inches Dimensions m?ﬁaa ;: g: x

below the water line, as shown.

1

2

10

Drawing legend & notes
(Figure 23 through Figure 26)

Figure 24 Model 788 through 1188 steam (2 risers required)

Riser pipes (one for each supply intermediate
section)

Horizontal pipes needed to offset the header
to allow for expansion and contraction of the
header

Steam supply must be located between last riser
connection and equalizer elbow

Equalizer elbow — full size or reducing

4 from ¢

Op of
100p cloga nip:amo,d
Water ling e to

Equalizer pipe

Close nipple at Hartford loop tee to reduce water

hammer potential 49
Condensate return line (gravity or pumped)
.. . . K
Minimum 4 inches between water line and top BZ?
of Hartford loop return nipple ol
Boiler water line — all automatic water level
controls must be set to maintain this level s
.. . . Model Riser A Riser B H H | EqualizerJ
Minimum 24 inches between water line and . 7%? 'sf..r 'sf..r ea;.er qu2‘/|2z"
bottom of header ll;[pe ) 888 5" 5" 6" 21"
Imensions 988 & 1088 5" 5" 8" 21"
1188 5" 5" 8" 4"

Part No. 550-100-068/0215 17



Connect steam boiler piping conineq

Figure 25 Model 1288 through 1888 steam (3 or 4 risers required)

BA12

Model Risar A Risor B Risar C Riser O Header H Equalizer J
. . . 1268 — 1488 g 5 5 MA g 4"
Pipe Dimensions
v Linene 1580 — 1688 5 5 5 NA 10" &
1786 - 1688 5" 5 5 5 o 4

Drawing legend & notes
(Figure 23 through Figure 26)

Riser pipes (one for each supply intermediate section)

Horizontal pipes needed to offset the header to allow for expansion and contraction of the header
Steam supply must be located between last riser connection and equalizer elbow

Equalizer elbow — full size or reducing

Equalizer pipe

2
3
4
5
6  Close nipple at Hartford loop tee to reduce water hammer potential
7  Condensate return line (gravity or pumped)

8 Minimum 4 inches between water line and top of Hartford loop return nipple

9  Boiler water line — all automatic water level controls must be set to maintain this level
1

0 Minimum 24 inches between water line and bottom of header

18 Part No. 550-100-068/0215



Connect steam boiler piping conineq

Figure 26 Multiple Steam Boiler Piping Gravity Condensate Return

NOTICE S.ee lpage; 18 for numbered D
circle references. ! . I_ -

A Pipe as shown for gravity return systems, connect- D Install stop valves per ASME code requirements.
ing point A to the wet gravity return. +  For pump-return systems, if using automatic
+  For pumped-return systems, install boiler water steam valves, use only slow-opening automatic

level control on each boiler with body mark at valves. Use a Weil-McLain Boiler Control Sys-
level indicated in Figure 42, page 28. Provide at tem (such as a BCP panel) to open each steam
point A either: valve automatically before firing burner.
+  Separate feed pumps and check valves for each e
boiler, or... E Construct common supply drop header with pipe
. Single feed ith lenoid val size at least same size as largest boiler header size.
gle feed pump, with separate solenoid valve
for each boiler. F Use:

B For pumped-return systems, install a combination * AWeil-McLain Boiler Control System (such as
float and thermostatic trap on each boiler to prevent a BCP panel) with header-mounted pressure
flooding of one boiler while other boiler is firing. control(s) to sequence boilers, or...

Install trap in skim tapping (see Figure 39, page 27). + A steam pressure controller.

Connect traps to condensate receiver. Lo
P G Install drip line in common supply drop header.

+  Gravity-return: Pipe drip line to wet return.

+  Pumped-return: Use combination float and
€ Install boiler piping as shown in the preceding pages thermostatic trap and drain to condensate
of this manual. receiver.

Gravity-return systems are self-levelling if the wet
returns are piped to the common system wet return.

Part No. 550-100-068/0215
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Install jacket

Before installing jacket

AWARNING| The boiler contains ceramic fiber and fiberglass materials.

Use care when handling these materials per instructions
on page 34 of this manual. Failure to comply could result
in severe personal injury.

1. These parts must be on boiler:

a. Plugs for unused tappings

b. Supply and return piping and steam supply header
c. Cleanout plates
d

Tankless heaters (when used), tankless heater cover plates
(when used), tankless heater piping (when used)

e. Flue damper assembly
f. Observation port assemblies
2. These parts may be on boiler:
a. Burner mounting plate
3. These parts must be off boiler:
a. Water or steam gauge
b. Limit control and low water cutoff
c.  Gauge glass and gauge glass cocks, tri-cocks
d. Drain cock

Remove jacket parts from cartons

1. Locate jacket cartons.

2. Remove jacket parts from cartons as needed. Leave in cartons as
long as possible to avoid damage.

3. Jacket parts are in the boxes listed below:

Part Box label descriptions

Jacket screws (in jacket corner boxes) included in CRNR boxes

Jacket support brackets & hex nuts BKT

Jacket side support channels, upper & lower included in TRM/CHNL boxes
Jacket front/rear support channels, upper & lower COM

Jacket front panel PNL-F

Jacket back panel PNL-B

Jacket side and top panels L/R/T

Jacket corners CRNR

Jacket trim TRM/CHNL

Install support brackets/channels

1. Place upper and lower support brackets over draw rods as shown
in Figure 29, page 21. Place the brackets on the sections as given in
Figure 27. Sections are numbered from front to back.

2. Fasten each bracket loosely using two 5/8" nuts screwed onto the
ends of the tie rods as shown.

NOTICE | Models 488 through 988 do not require lower support
brackets. Only upper brackets are required.

Fasten all nuts and screws loosely during assembly to
allow adjustment after all jacket frame parts are installed.

20

Figure 27 Place support brackets as listed below

Boiler Upper brackets on Lower brackets
sections: on sections:
488 2,3 None
588 2,4 None
688 2,5 None
788 2,6 None
888 3,6 None
988 2,58 None
1088 3,6,9 6
1188 3,6,9 6
1288 3,7,10 7
1388 3,7, 11 7
1488 3,7,10,13 7
1588 2,5,8,11,14 8
1688 2,5,9,12,15 9
1788 2,5,9,13,16 9
1888 2,6,10,14,17 10

Attach the upper channels to the upper supports as

shown in callouts @), @ and (8, Figure 29, page 21.

Use two #10 x 1" screws at each bracket. Models

988 and larger have two-piece channels.

+  The side channels are labelled A and B in Fig-
ure 29. Figure 28 gives the lengths of the side
channel parts for each model.

* The channels at the boiler front and rear are
part numbers 426400030 & 426400031, re-
spectively.

Figure 28 Upper and lower side channel lengths

4.

5.

Boiler Upper channel lengths

Lower channel lengths

(inches) (inches)
A B A B
488 30 NA 26 NA
588 38 NA 34 NA
688 46 NA 42 NA
788 54 NA 50 NA
888 62 NA 58 NA
988 35 35 66 NA
1088 43 35 40 34
1188 43 43 40 42
1288 51 43 48 42
1388 51 51 48 50
1488 51 59 48 58
1588 59 59 56 58
1688 67 59 64 58
1788 67 67 64 66
1888 71 71 72 66

Attach the four jacket corners to the upper channels
as shown in callout (®), Figure 29, page 21. Corner
part numbers are: 426400054 (front left), 055 (front
right), 056 (back left), and 057 (back right).

Attach the lower side, front and rear channels to
the jacket corners as shown in callouts @ and
(® of Figure 29, page 21. Models 1088 and larger
have two-piece side channels. The channels are
labelled A and B in Figure 29. Figure 28 gives the
lengths of these parts for each model. Front and
rear lower channels are part numbers 426400032
and 426400033.
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Install iac ket coninued

Figure 29 Installing jacket support brackets, support channels and corners (piping and other components omitted for clarity)

attach 5/8° nuts

Upper right support bracket Upper left support bracket Lower support brackets

S = Insert #10 x 2" Phillips pan head screws

A, B = Side channel pieces, front and rear

Corner attachments to Corner attachments to Corner attachments to
lower front and rear channels lower channels upper channels

Part No. 550-100-068/0215 21



Install iaCket (continued)

Install jacket front and back panels

1. Slide the jacket front and back panels down over the top channels
and into the bottom channels as shown in Figure 30.

2. Slide the upper and lower channels as needed to square up the
fit.

Install jacket side panels

1. Remove jacket side panels from cartons.

2. Before installing side panels, square up the jacket support rails.

+ Place any of the jacket side panels on the rails as shown in
Figure 30.

+  Butt the side panel against the jacket corner panel.

+  Push/pull on the upper and lower channels until the fit-up of
the side panel, corner panel and channels is square.

+  Placeajacket top panel in position against the jacket front panel
to ensure the top alignment is square. Adjust the jacket support
rails forward or backward if needed for square alignment.

+ Tighten the 5/8-inch nuts on the upper (and lower) support

brackets.

+ Tighten the screws securing the upper and lower rails to the
support brackets.

+ Tighten the screws securing the front and back panels to the
rails.

3. Apply all jacket side panels in the order shown in Figure 32.
+  Remove jacket knockouts as required for tankless heaters and
tankless heater openings.
+ Note that panel sequence is not important for boilers not
equipped with tankless heater intermediate sections.

Install jacket top panels
1. Place jacket top panels as shown in Figure 33, page 24.
+  Remove knockouts for riser pipes and air bleed piping (front
section) using tin snips.
Install jacket trim

2. Press jacket trim down over the front and side jacket panels as
shown in Figure 31.

22

Figure 30 Installing (removing) jacket front, rear
and side panels

\

Jacket panel flange fits
over upper rail

When servicing:
Lift trim up to
access panels
(replace after
servicing)

Channg

Slide panel down to install.
Slide side panel up to remove

<

Flanges of lower channels
hold jacket panels in place

8846

Figure 31 Press jacket trim down over jacket front,
rear and side panels
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Install iac ket (ontinueq

Figure 32 Jacket side panel placement

Part No. 550-100-068/0215
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Install ia cket (ontinueq

Figure 33 Jacket top panel placement

488

588

688

788

888

988

1088

1188

24

1|4.6“ wide 8|" wide 1|6“ wide 1|6“ wide 1|6“ wide 1|4.6" wide
RR FT lsedon |1P|useanec | 2P |Gosiions | SF [positions | SR |postions | RR [ised on
top front to RR shown shown — shown — top rear
panel knockout knockout
is for is for
) steam (] steam
LJ boiler | boiler
= riser riser
1P RR FT 2P SR 2P 2P SR 2P 2P RR
1888
] ]
>
2P RR FT 2P SF 2P 2P SF 2P | 1P, | RR
1788
M M
LJ L)
>
2P | 1P, | RR FT 2P 2P SF 2P 2P 2P RR
1688
2P 2P RR 2P 2P 2P SF 2P | 1P| | RR
1588
)
2P 2P | 1P| | RR 2P 2P SR 2P 2P RR
1488
2P 2P 2P RR 2P 2P SF 2P | 1P| | RR
1388
)
2P 2P 2P | 1P| RR FT 2P SR 2P 2P RR
1288
P ]
=)
8848
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Pipe tankless heaters

FNOTYTIS;]  Hot water can scald!

DANGER

l |
/l,lllh

8860

Consumer Product Safety Commission and some
states recommend domestic hot water tempera-
ture of 130°F or less.

When installing an automatic mixing valve, se-
lection and installation must comply with valve
manufacturer's recommendations and instruc-
tions.

Water heated to a temperature suitable for clothes
washing, dish washing and other sanitizing needs
will scald and cause injury.

Children, elderly, infirm or physically handi-
capped persons are more likely to be injured
by hot water. Never leave them unattended in
or near a bathtub, shower or sink. Never allow
small children to use a hot water faucet or draw
their own bath. If anyone using hot water in the
building fits this description, or if state laws or
local codes require certain water temperatures at
hot water faucets, take special precautions:

— Install automatic mixing valve set according
to those standards.

— Use lowest practical temperature setting.

— Check water temperature immediately after
first heating cycle and after any adjustment.

To pipe tankless heaters:

See Figure 35.

2. Size piping no smaller than heater inlet and out-
let.

3. Automatic mixing valve must be installed. See
Figure 35. Follow manufacturer's instructions to
install.

4. Flow regulating valve must be installed. Size accord-
ing to continuous draw of heater. See Figure 34.
Follow manufacturer's instructions to install.

5. Operating control with small adjustable differen-
tial scale is recommended. Install in temperature
control tapping in heater plate.

6. Multiple tankless heaters (see Figure 35):

a. Use cold water supply header with individual
risers to each heater. Size header by increasing
one pipe size for each additional heater.

b. Use hot water outlet header with individual
risers to each heater. Size header by increasing
one pipe size for each additional heater.

¢. Do not pipe multiple heaters in series.

7. In hard water areas, soften cold domestic water
supply to heaters to prevent lime build-up.

Part No. 550-100-068/0215

Figure 34 Tankless heater ratings (Weil-McLain

ratings)
Heater Intermittent Continuous Inlet and
number draw — GPM draw GPM | outlet tappings
(note 2) (notes 1, 2)
820 8.5 8.0 %"
Note 1 GPM based on 40-140°F DHW with boiler water
at 200°F
Note 2 Based on continuous draw with no recovery period

Figure 35 Tankless Heater Piping
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Install water boiler controls

Install controls:

1. Install furnished controls per Figure 37 and Figure 36.

AWARNING| Failure to properly install, pipe and wire boiler controls

can result in severe damage to boiler, building and per-
sonnel; and is not covered by boiler warranty.

2. Relief valve must be installed with spindle in vertical position. Use
fittings provided with boiler. Do not make any other connection
in that piping.

AWARNING] Relief valve discharge line must be piped using rigid

material suitable for 375°F, threaded one end, near floor
close to drain to eliminate potential of severe burns. Do
not pipe to any area where freezing could occur. Do not
plug, valve or place any obstruction in discharge line.

3. When installing low water cut-off
a. Must be installed if boiler is located above radiation level.

b. May be required on water boilers by certain state, local or ter-
ritorial codes or insurance companies.

c. Install low water cutoff designed for water installations where
shown in Figure 37 and Figure 36.

4. Ifinstallation is to comply with ASME installation requirements, an
additional high temperature limit is needed. Purchase and install
in supply line between boiler and isolation valve or in tapping "A."
5. Dual limit control settings:
a. Low —set according to design requirements.
b. High — at least 20° higher than low limit, 240°F maximum.

6. Install optional controls per control manufacturer's instructions.

Figure 37 Water control tappings (see Figure 36)

Location Size Function

A 2" High limit
Manual reset limit
B 2" Water relief valve
L 1" Not used — plug
C1&C2 1" Alternate low water cut-offs
C1 Combination high and low
limit control
D1 & D2 1" Firing rate temperature

control (when used)
Low water cut-offs

E1 & E2 " —
F1&F2 8" —
%" Combination pressure-temperature gauge
H %" Boiler drain
K 1" Piping to compression tank or automatic air vent
M 2" Drain
26

Figure 36 Water control locations
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Install steam boiler controls

Install controls:

1. Install controls where shown in Figure 38 and Figure 39.

AWARNING] Failure to properly install, pipe and wire boiler controls

can result in severe damage to boiler, building and per-
sonnel; and is not covered by boiler warranty.

a. Install steam pressure operating and high limit controls and
pressure gauge. See Figure 38, Figure 39 and Figure 40, page 28.
Pressure limit control settings:
¢ Low - set according to design requirements.

e High —set at least 2 psi higher than low limit, 15 psi maxi-
mum.
b. Relief valve must be installed with spindle in vertical position.
Use fittings provided with boiler. Do not make any other con-
nection in that piping.

AWARNING] Pipe relief valve discharge through vertical piping to at-
mosphere. Use rigid material suitable for 375°F, threaded

one end only. Install drain pan elbow to drain condensate.
Pipe near floor close to floor drain to eliminate potential
of severe burns. Do not pipe to any area where freezing
could occur. Do not plug, valve or place any obstruction
in discharge line.

c. Install water level controls and gauge glass per Figure 38,
Figure 39 and Figure 42, page 28.
Fittings for controls to be furnished by others.

+  If water level control is not shown in Figure 41, page 28,
locate casting mark on control and install per manufac-
turer's instructions.

NoTicE | Do not use water level controls with quick hook-up fit-

tings. Nuisance shutdowns will occur.

Figure 38 Steam control tappings (see Figure 39)

Location Size Function

A 2" Steam relief valve and/or
Skim tapping
B 2" Steam relief valve
L 1" Secondary probe low water cut-off

C1&C2 1" Low water cut-offs (see Figure 42, page 28)
C1 —
D1 & D2 1" Alternate low water cut-offs (see Figure 42, page 28)
E1 & E2 " Gauge glass
F1&F2 %" Try cock tappings

G %" Pressure limit control,
Pressure operating control and pressure gauge,
Firing rate pressure control (when used)

H %" Boiler drain (see Figure 17, page 15, for system blow-off
(drain) valve locations and sizes
K 1II —_
2" Blowdown/drain

Part No. 550-100-068/0215

Figure 39 Steam control locations
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Install steam boiler controls coninueq

Figure 40 Steam control siphon and fittings

8818

Figure 41 Float-type water level control locations

Primary water level

Casting line

Back-up water level

Casting line

control height above control height above
bottom of gauge bottom of gauge
glass glass

Note 1 "A" Notes 1, 2 "B"
" None —

61,63
115" 61,63 %"
2%" None —
150MD, 157MD 2 150 w
(see Note 3) 23" 61, 63 "
2%" 51-2 & 51-S-2 %"
2" None —
93, 193, 94 2" 93, 193, 94 %"
(see Note 3) o 61, 63 "
2" 51-2 & 51-S-2 "

51-2 & 51-S-2 " "
(see Note 3) 1"to 1% None -
Notes:

1. Other manufacturer's controls providing similar function may be used, if properly
located and selected.

2. Use low water cut-off function only. Pump controller function must only be handled
by the primary control.

3. When pump control is used with feedwater tank, install pump control on boiler and
make-up water feeder on tank. Use separate low water cutoff on boiler when back-
up is needed. Do not install combination low water cutoff and feeder as back-up
control on boiler. Feeder will operate before pump control operates.

Figure 42 Water level control locations (see Figure 41)

Secondary ? 7' Primary
water ‘ \— water
level | v ‘ A level
trol ? n control

contro © Probe-type

secondary LWCO

(in tapping "L")

H—tH——O 1Ot H

Blowdown Blowdown
valve valve

28
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Connect breeching and venting systems

General venting information

1. Model 88 boilers operate with positive overfire pressure. Adjust
damper assembly (see Figure 49, page 33) during burner start-up
to achieve 0.1" W.C. positive pressure at damper sample hole.

Select type of venting system
Forced draft

+  Boiler, breeching and stub vent operate at positive pressure. Entire
system must be gas-tight to prevent leaks. Stub vent height must be
limited to prevent negative draft with 3-foot minimum stub vent
height above roof. See Figure 44 and Figure 46.

Balanced draft

+ Boiler operates with positive pressure overfire. Chimney may
provide excess draft which may require a barometric draft control
installed and set to provide minimum draft to maintain 0.1" posi-
tive pressure at flue collar. Minimum chimney height above roof
is 3 feet. See Figure 45 and Figure 47.

Construct metal breeching:

1. See Figure 43 for minimum breeching diameter.

2. Select material type and thickness in compliance with local
codes.

AWARNING] Conventional flue pipe should not be used as it could

leak flue gases and carbon monoxide emissions through
seams and joints, resulting in severe personal injury or
death.

3. Refer to ASHRAE Guide for chimney and breeching calculations
and construction and lining.

AWARNING] Long horizontal breechings, excessive number of tees and

elbows or other obstructions restricting combustion gas
flow can result in possibility of condensation, flue gas
leakage and carbon monoxide emissions, causing severe
personal injury or death.

Part No. 550-100-068/0215

Figure 43 Minimum breeching diameter

Boiler
model

488
588
688
788
888
988
1088
1188
1288
1388
1488
1588
1688
1788

1888

AHRI
vent or liner diameter
(inches)
Forced Balanced
draft draft
10 12
10 15
12 15
12 18
14 18
14 18
14 21
16 21
16 21
16 24
18 24
18 24
18 24
18 24
20 27

Boiler flue
collar
dimensions
(inches)

10 round
10 round
10 round
12 round
12 round
14 round
14 round
14 round
14 round
14 round
16 round
16 round
16 round
16%6 x 197 oval

166 x 197 oval
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Connect breeching and venting systems

Figure 44 Stub vent — forced draft — single boiler Figure 46 Stub vent — forced draft — multiple
— boilers
(o]

S

> 15 feet
typical

15 feet
typical

Figure 45 Conventional chimney — balanced draft Figure 47 Conventional chimney — balanced draft
with barometric draft control when with barometric draft control when
required — single boiler required — multiple boilers

8822
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Install burner & wiring and fill system

To install burner
1. Unpack burner.

2. Place gasket around air tube and against burner mounting flange.
If sealing rope is used, apply 4" continuous bead of rope adhesive
around burner mounting flange and apply sealing rope to make
gas-tight seal.

3. Mount burner into opening in burner mounting plate.

ACAUTION| Maintain gas-tight seal between burner mounting flange

and plate to prevent damage to air tube.

4. Level burner using burner support brackets where required.
5. Secure with furnished bolts.

6. Retain burner information packet. Keep with boiler.

To wire burner and boiler controls

AWARNING] Electric shock hazard. Can cause severe personal injury

or death if power source is not disconnected before
installing or servicing boiler and burner.

1. Install all wiring in compliance with:
+  National Electrical Code ANSI/NFPA 70.
+ Any additional national, state, or local codes.
2. Follow burner manual and wiring diagram found in burner in-
formation packet.
Use #14 AWG wire for operating and safety circuit wiring.

Where burner motor voltage differs from control voltage, supply
proper voltage to each. Size fused disconnects and conductors per
National Electrical Code ANSI/NFPA 70.

Determine if water treatment is needed
(water boilers only)

AWARNING| Do not use petroleum-based cleaning or sealing com-

pounds in boiler system. Severe damage to system com-
ponents can result, causing substantial property damage.

Continual make-up water will reduce boiler life. Minerals can build up
in sections, reducing heat transfer, overheating cast iron and causing
section failure.

Part No. 550-100-068/0215

For unusually hard water areas or low pH conditions
(less than 7.0) consult local water treatment company.
Provide a water softener for make-up water if hardness
exceeds 7 grains.

Freeze protection (when used)
(water boilers only)

1. Useantifreeze especially made for hydronic systems.
Inhibited propylene glycol is recommended.

AWARNING| Do not use automotive, ethylene glycol

or undiluted antifreeze. Severe personal
injury or death can result.

2. 50% solution provides protection to about -30°F.

3. Local codes may require back-flow preventer or
actual disconnect from city water supply.

4. Determine quantity according to system water
content. Boiler water content is listed in "Ratings,"
page 35. Percent of solution will affect sizing of heat
distribution units, circulator and expansion tank.

5. Follow antifreeze manufacturer's instructions.

To fill water boilers

1. Close manual air vents and drain cocks.

2. Fillto correct system pressure. Correct pressure will
vary with each installation.

3. Starting on lowest floor, open air vents one at a
time until water squirts out. Close vent. Repeat
with remaining vents.

4. Refill boiler to correct pressure.

To fill steam boilers

1. Do not fill (except for leakage test) until boiler is
ready to be fired.

2. Fill to normal waterline, halfway up gauge glass.

3. Recommend boiler water pH 7.0 to 8.5.
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Install fuel piping

Gas piping
1. In sizing the gas piping, the following factors should be consid-
ered:
a. Diameter and length of the gas supply piping.
b. Number of fittings.
¢. Maximum gas consumption (including any possible future
expansion).
d. Allowable loss in gas pressure from the gas meter outlet to
the boiler.

2. Minimum inlet natural gas pressure required at manual main shut-
off valve — see the burner manual and material list.

3. Follow good piping practices.

4. Pipejoint compound (pipe dope) must be resistant to the corrosive
action of liquefied petroleum gases and applied sparingly only to
the male threads of pipe joints.

5. A ground joint union must be installed in the piping to provide
for servicing. The supply piping must include a manual shut-off
valve and sediment trap. See Figure 48.

6. Piping must be supported by hangers, not by the burner or its
accessories.

Purge all air from the supply piping.

8. All gas piping must be tested for leaks after installation. Use soap
suds mixture only.

Fuel oil piping

FNYTTIS;] Lo prevent oil flow in case of oil line breakage:

+ Use anti-syphon device when any part of the oil tank
is above burner level.

+ Use check valve in suction line on burner side of
manual shut-off valve nearest tank when top of fuel
oil tank is below burner level.

Failure to comply could result in fuel leakage or fire, caus-
ing potential severe personal injury, death or substantial
property damage.

1. A two-pipe fuel oil piping system is required for all installations.

2. Supply and return lines must enter tank from top, extending to
within 4 to 6 inches from bottom of tank.

3. Use oil filter sized for fuel pump suction gear capacity.
4. Install oil filter.

ACAUTION] Do not install filter outside or close to an outside wall.

5. Use continuous copper tubing to reduce possible piping leaks and
to ensure reliable seal when oil piping is buried.

6. Use flare fittings, not compression fittings.

FNYTTIS;] Fire hazard — DO NOT USE soldered fittings. No safe
repair can be made.
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Figure 48 Gas supply piping

Bl

<«— Manual main shut off gas valve
(when required)

q <«— Ground joint union
(when required)

To burner gas train inlet

<«————— Nipple

< Cap 8862

7. Follow good piping practices.

8. Pipejoint compound (pipe dope) must be resistant
to corrosive action of fuel oil. Apply sparingly only
to male threads of pipe joints.

9. Supply and return piping should be sized to design
conditions, but not less than 2" O.D. continuous
copper tubing.

10. Auxiliary fuel oil pump is recommended when
suction line lift exceeds 12 feet.

11. Install swing joints so they will tighten as buried
tank settles to prevent fuel line breakage.

12. Where iron pipe is required by local codes, make
swing joints with nipples and elbows several inches
long on both suction and return line. Locate close
to tank.

13. Install manual shut-off valve in suction line piping
near burner and where piping enters building from
outside tank.

14. Pitch suction line piping toward fuel tank.

15. Provide tee and plug at highest point in suction
line to release air from suction line and aid in
priming.
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Make final adjustments

Adjust burner and damper assembly:

1.

Lock flue damper OPEN (Figure 49).

AWARNING| Make final burner adjustments using combustion test

equipment to assure proper operation. Do not fire boiler
without water. Sections will overheat, damaging boiler
and resulting in severe property damage.

Refer to burner manual for start-up and service.
Let burner advance to high fire. Heat boiler to design conditions.

Using combustion test equipment, adjust burner for:
a. 12% (£ %%) CO, for No. 2 fuel oil, 0 smoke.

b. 9-10% CO, natural gas; CO in flue gas not to exceed 50 ppm
(0.01%).
c. Flue gas temperature no lower than 330°F.

NOTICE | Onsome applications, if draft conditions or burner char-

acteristics cause the burner flame pattern to impinge on
the combustion chamber wall, you may notice pinging
sounds from the boiler. Adjust the burner if possible to
redirect the flame. If this does not work, contact your
boiler supplier or Weil-McLain to obtain an optional
combustion chamber kit (see page 38 for contents).

Adjust flue collar damper (Figure 49) to ensure 0.1" W.C. positive
pressure at test opening.
Tighten screws to secure in position.

Plug test opening with 1/8" plug provided with flue collar/damper
assembly.

Adjust barometric draft control, when used, to design condi-
tions.

Repeat steps 4 through 6. Adjust as required.

Skim steam boilers:

nvotice | Clean all newly installed steam boilers to remove oil.

Failure to properly clean can result in violent water level
fluctuations, water passing into steam mains, or high
maintenance costs on strainers, traps and vents. Skim
boiler only. Do not clean old piping or leaks can occur.

AWARNING| Do not use petroleum-based cleaning or sealing com-

Ll

o

pounds in boiler system. Severe damage to system com-
ponents can result, causing substantial property damage.
Remove 2" plug from skim tapping "A" (see Figure 38, page 27).
Provide 2" skim piping from tapping to floor drain.
Raise waterline to midpoint of skim piping.

Fire burner to maintain temperature below steaming rate during
skimming process.

Feed in water to maintain water level.

Cycle burner ON/OFF as needed to prevent rise in steam pres-
sure.

Continue skimming until discharge is clear. This may take several
hours.
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Figure 49 Flue collar/damper assembly

Lock nut (slide down to open damper) 7

Test port
with elbow
and plug

Damper

8863

Drain boiler.

While boiler is warm, but not hot, flush all inte-
rior surfaces under full pressure until drain water
runs clear.

10. Remove skim piping.

11. Re-insert plug at boiler skim tapping.

12. Close drain cock.

13. Fill with fresh water to normal water line.

14. Start burner and steam for 15 minutes to remove
dissolved gases.

15. Stop burner.

16. Check traps and air vents for proper operation.

Check boiler for gas-tight seal:
AWARNING| Boiler must be sealed gas-tight to prevent

possible flue gas leakage and carbon
monoxide emissions, resulting in severe
personal injury or death.

1. Remove boiler jacket side and top panels.

AWARNING] The boiler contains ceramic fiber and

fiberglass materials. Use care when han-
dling these materials per instructions on
page 34 of this manual. Failure to comply
could result in severe personal injury.

2. Start burner. Observe all sealing points and chalk
mark any not gas-tight.
3. To seal all chalk-marked areas:

a. Use silicone sealant on section flueways.
b. Check gaskets and sealing rope placement.

4. Reinstall all jacket panels.
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Handling ceramic fiber and fiberglass materials

REMOVAL OF FRONT PLATE OR CLEANOUT PLATE MATERIALS

AWARNING| The burner front plate and cleanout plate gaskets contain ceramic fiber materials. Ceramic fibers can be
converted to cristobalite in very high temperature applications. The International Agency for Research
on Cancer (IARC) has concluded, "Crystalline silica inhaled in the form of quartz or cristobalite from
occupational sources is carcinogenic to humans (Group 1).":

B Avoid breathing dust and contact with skin and eyes.

+  Use NIOSH certified dust respirator (N95). This type of respirator is based on the OSHA re-
quirements for cristobalite at the time this document was written. Other types of respirators
may be needed depending on the job site conditions. Current NIOSH recommendations can be
found on the NIOSH web site at http://www.cdc.gov/niosh/homepage.html. NIOSH approved
respirators, manufacturers, and phone numbers are also listed on this web site.

+  Wear long-sleeved, loose fitting clothing, gloves, and eye protection.

B Apply enough water to the combustion chamber lining or base insulation to prevent airborne
dust.

B Remove combustion chamber lining or base insulation from the boiler and place it in a plastic bag
for disposal.

B Wash potentially contaminated clothes separately from other clothing. Rinse clothes washer thor-
oughly.

NIOSH stated First Aid.
B Eye: Irrigate immediately.
B Breathing: Fresh air.

REMOVAL OR INSTALLATION OF FIBERGLASS WOOL:

AWARNING| This product contains fiberglass jacket insulation and ceramic fiber materials in jacket insulation, burner
front plate insulation and cleanout plate gaskets. Airborne fibers from these materials have been listed
by the State of California as a possible cause of cancer through inhalation.

B Avoid breathing dust and contact with skin and eyes.

+  Use NIOSH certified dust respirator (N95). This type of respirator is based on the OSHA
requirements for fiberglass wool at the time this document was written. Other types of respira-
tors may be needed depending on the job site conditions. Current NIOSH recommendations
can be found on the NIOSH web site at http://www.cdc.gov/niosh/homepage.html. NIOSH
approved respirators, manufacturers, and phone numbers are also listed on this web site.

+  Wear long-sleeved, loose fitting clothing, gloves, and eye protection.

B Operations such as sawing, blowing, tear out, and spraying may generate airborne fiber concentra-
tion requiring additional protection.

B Wash potentially contaminated clothes separately from other clothing. Rinse clothes washer thor-
oughly.

NIOSH stated First Aid.
B Eye: Irrigate immediately.
B Breathing: Fresh air.
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Ratings

ALIDS
ran amuf CERTIFIED.
H C
AHRI Certified Ratings
Boiler AHRI Gross Net AHRI ratings Combustion| Thermal |Boiler| Net Flue Flue | Boiler |Packaged
model burner AHRI efficiency | efficiency | H.P. | firebox | gas | outlet | water | boiler
number capacity output volume | volume | dia. |content| weight
Lightoill Gas |Steam | Water | Steam | Steam | Water | Oil | Gas | Oil | Gas Cubic | CFM | Inches Gallons| Pounds
GPH | MBH | MBH | MBH | Sq. Ft | MBH MBH feet
Nl“"'tfg: 23| 24 | 56|56 | 8 8 8 % | % | % | % | —  — 7 — — —
488R 6.9 996 827 833 2,583 620 719 | 875 | 848 | 856 | 83.1 | 247 | 11.02 376 10 109 2,860

488 7.0 1,010 839 844 2,621 629 730 | 875 848 | 856  83.1 | 251 | 11.02 370 10 109 2,860
588 9.4 1,35 | 1,126 | 1,135 | 3,521 845 979 | 87.0 | 844 | 856 | 831 | 336 | 14.45 507 10 132 3,340

688 1.8 1,701 | 1,413 | 1,424 | 4,469 1,072 1229 | 86.7 841 856 | 83.1 422 | 18.08 639 10 155 3,820
788 142 | 2,046 | 1,700 | 1,713 | 5463 1,311 1478 | 86.5 | 83.9 | 856 | 83.1 | 50.8 | 21.61 772 12 178 4,345
788R - 1999 1661 1673 | 5,463 1279 1,444 - | 840 - | 831 508 2161 772 12 178 4,345

888 166 | 2,382 | 1,987 | 1,994 | 6427 1,543 1,728 | 86.3 | 83.7 | 856 | 83.1 | 594 | 25.14 906 12 201 4,925
988R 172 | 2482 | 2,062 | 2,080 | 6,671 1,601 1,793 | 86.2 | 83.7 | 85.6  83.1 | 616 | 28.67 1,031 14 224 5,600
988 188 | 2,737 | 2,274 | 2,294 | 7,358 1,766 1977 | 86.2 | 83.7 | 856 | 83.1 | 67.9 | 28.67 954 14 224 5,600
1088R | 200 | 2887 | 2399 @ 2419 | 7,763 1,863 | 2,086 | 86.2 836 | 85.6 831 | 71.7 | 3220 1,184 14 247 6,130
1088 215 | 3,082 | 2561 | 2,583 | 8283 1,988 | 2227 | 86.2 | 836 | 856 831 | 765 | 3220 1,101 14 247 6,130
1188 235 | 3428 | 2,848 | 2873 | 9213 2211 2477 | 861 835 | 857 831 | 851 | 3576 1,299 14 270 6,695
1288 260 | 3,773 | 3,135 | 3,162 | 10,147 | 2434 | 2,726 | 86.0 835 | 857 | 83.1 | 93.7 | 39.26 1,443 14 293 7,260
1388 285 | 419 3422 @ 345 | 11,071 | 2,657 | 2976 | 86.0 844 857 831 102.2| 42.79 1,588 14 316 7,890
1488 31.0 | 4464 | 3,709 | 3,745 | 12,000 | 2,880 | 3,225 | 86.0 | 834 | 85.7 | 831 | 110.8| 46.32 1,735 16 339 8,410
1588 33.0 | 4809 @ 3996 | 4,035 12925 | 3,102 | 3475 | 859 833 857 | 831 1194 | 49.85 1,854 16 362 9,005
1688R | 345 | 4979 | 4137 | 4,182 | 13,383 | 3212 3597 | 859 | 833 | 85.7 | 831 | 123.6| 53.38 | 2,003 16 385 9,525
1688 355 | 5155 | 4283 | 4330 | 13854 @ 3,325 3,724 | 859 | 833 | 857 | 831 | 1279 53.38 1,945 16 385 9,525
1788 380 | 5494 | 4570 | 4,615 | 14,783 | 3,548 3974 | 859 | 833 | 85.7 | 831 | 1365 56.91 2,152 18* 408 9,780
1888 40.5 | 5845 | 4857 | 4910 | 15713 | 3,771 4223 | 859 | 833 857 | 83.1 | 1451 6044 & 2303 18* 431 10,775

1. See below to specify complete model number. 5. Gross AHRI ratings have been determined under the AHRI
provision governing forced draft boiler-burner units.
|;| |:| 88 ;| L] |;| M 6. Flue gas volume at outlet temperature.
Fuel: Numbe, Blank or wfor Spemfy Net AHRI ratings are based on net installed radiation of
L = 0il of Rfor  water for gg;r:’eurlgﬂfr sufficient quantity for the requirements of the building.
GE:G%E;%H sections rergtlfﬁgd sste;% fg;g?td \C/uldes Nothing need be added for normal piping and pick-up.
O?h‘ea? gls)tions Water ratings are based on a piping and pick-up allowance of
1.15.
H = Boiler without b db ting plat . .
AH ﬁ:ﬁrumt v?igh f:gt[:)iry-a:sserlrj]gzzj n;é)cutino:]nsg plate Steam ratings are based on the following allowances: 488 — 588
P = Packaged boiler/burner unit =1.333;688 = 1.323; 788 = 1.301; 888 = 1.289; 988 — 1888 =
AB = Factory-assembled sections, boiler/burner unit 1.288.

B = Field-assembled boiler/burner unit

An additional allowance should be made for gravity hot water
systems or for unusual piping and pick-up loads.
Consult local Weil-McLain distributor/agent or sales office.

2. Burner input based on maximum of 2,000 feet altitude. For other
altitudes, consult Weil-McLain distributor/agent or sales office. i -
3. No. 2 fuel oil — Commercial Standard Spec CS75-56. Heating value of 8. With 0.10" W.C. positive pressure at flue collar.
oil = 140,000 Btu per gallon. 9. Water boilers tested for 80 PSIG, ASME water working
pressure. Steam boilers tested for 15 PSIG, ASME steam

4. Gas pressure required at burner gas train inlet for rated burner input; >
working pressure.

based on 1,000 Btu per cubic foot natural gas, specific gravity of 0.60.
Refer to burner manual for required pressure. *  Flue collar connection is oval, 16%&" x 197"
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Dimensions
Dimensions (inches)

Model A B C D E L w H
488 23 — — 10 54 3% 34% 30 23%
588 31 — — 10 54 % 42% 38 31%
688 39 — — 10 54 % 50 % 46 39%
788 47 — — 12 53 % 58 % 54 47%
888 55 — — 12 53 % 66 % 62 55%
988 63 — — 14 52 % 74% 70 63%s
1088 71 — - 14 52% 823% 78 1%
1188 79 — — 14 52 % 90 % 86 79%
1288 87 397 — 14 523% 98 % 94 87%
1388 95 47 — 14 52 % 106 % 102 95%
1488 103 55% — 16 513% 114 3% 110 103%
1588 111 637% = 16 513% 122% 118 111%
1688 119 47 — 16 513% 130 % 126 119%
1788 127 317% 79% 16Y4" x 1974" 51% 138 3% 134 127 %
1888 135 39% 87% il 513% 146 % 142 135%

Model Supply & return tappings Burner lengths (Dimension F)

Supply tappings (No. & size) = Return tappings (No. & size) Carlin Riello Power- Beckett Beckett

Steam Water Steam Water Flame ol M

488R 2-5" 2-5" 1-6" 1-6" 21 33 31 21 29
488 2-5" 2-5" 1-6" 1-6" 21 33 31 21 30
588 2-5" 2-5" 1-6" 1-6" 21 33 31 21 30
688 2-5" 2-5" 1-6" 1-6" 21 33 34 22 30
788 2-5" 2-5" 1-6" 1-6" 21 33 34 22 30
888 2-5" 255151 1-6" 1-6" 21 49 34 22 30
988R 2-5" 2-5" 1-6" 1-6" 21 49 34 22 30
988 2-5" 2-5" 1-6" 1-6" 26 49 34 22 30
1088R 2-5" 2-5" 1-6" 1-6" 26 49 34 22 30
1088 2-5" 2-5" 1-6" 1-6" 26 49 34 22 30
1188 2-5" 2-5" 1-6" 1-6" 26 49 39 23 30
1288 3-5" 2-5" 1-6" 1-6" 26 49 39 23 30
1388 3-5" 2-5" 1-6" 1-6" 26 49 39 23 30
1488 3-5" 2-5" 1-6" 1-6" 26 49 39 — 30
1588 3-5" 2-5" 1-6" 1-6" — 49 39 — —
1688R 3-5" 255151 1-6" 1-6" — 49 39 = =
1688 3-5" 2-5" 1-6" 1-6" — 49 39 — —
1788 4-5" 2-5" 1-6" 1-6" — 49 44 — —
1888 4-5" 2-5" 1-6" 1-6" — 56 44 — —
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Dimensions continueq

Figure 50 Dimensions (see lettered dimensions on opposite page)
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Parts

Item Description Part number
1 Front sections (8823) 316-301-210
2 Regular intermediate section (8825) 316-301-212
3 Tankless intermediate section (8826) 316-301-214
4 Back section (8828) 316-301-211
— Supply intermediate section (8824) (not shown) 316-301-213
— Section replacement kit (includes rope seals, rope adhesive and sealant for one joint) 386-300-213
5 Burner mounting plate Order for specific burner
6 Sealing rope — 12" (7 feet per burner plate) 590-735-140
7 Tankless heater, when used, number 820 590-291-909
8 Heater gasket 590-317-579
9 Heater cover plate 450-030-934
10 Draw rod 5/8"-11UNC-2A x 13" (apply to front and rear sections) 560-134-505
1 Draft hood collar assembly

(includes damper collar, damper, damper quadrant, locking plate, swivel, brackets and rope)
a. 10-inch—488through688. . . . . . ... ... ... ...... 340-004-606
b. 12-inch—788and888. . . . . .. ... ... ... ... .... 340-004-607
c. 1l4-inch—988through1388 . . . . . .. ... ... ... .... 340-004-608
d. 16-inch — 1488 through 1688 . . . . . . .. ... ... ... .. 340-004-609
e. 18-inch—1788and1888 . . . ... .. .. ... ........ 340-004-612
f. Quadrantforfluecollar . . . . . .. ... ... ... ... .. 330-056-634
g. Damperblade. . . . .. ... ... ... 460-003-646
h. Damperlockingplate . . . . ... ... ... .. ......... 563-530-784
12 Sealing rope %" ( 6 feet for flue collar) 590-735-140
13 Cleanout plate 450-030-965
14 Woven fiberglass gasket for cleanout plate 590-317-305
15 Observation port assembly (includes frame, rope, gasket, plugs and sight glass) (2 per boiler)
a. Assembly . . . . .. 383-600-099
b. Sightglassonly. . . . ... ... ... ... ... ... ..., 591-419-199
c. Washer gasket for sight glass (2% x 1V x Ysinches). . . . . . . . 590-317-580
16 Sealing rope, %" (1 foot per observation port) 590-317-150
17 Burner mounting plate studs (2 x 3%z inches) Obtain locally
18 Cleanout plate nut, %" Obtain locally
19 Cap screw, 12-13 x %" Obtain locally
20 Observation port screw, 10-32 x 172" Obtain locally
21 Flue collar cap screw, ¥2" x 112" Obtain locally
22 Flue collar washer, V46" Obtain locally
23 Burner mounting plate washer, 12" Obtain locally
24 Burner mounting plate nut, %" Obtain locally
25 Draw rod nut, %&" Obtain locally
26 Cleanout plate washer, %" Obtain locally
27 Cleanout plate carriage bolt, 4" x 13" Obtain locally
28 HXT-bars (see Figure 12, page 12, for installation and placement details for HXT-bars)
d. 3-flueway kit (includes 3 sets of bars) 416-400-130
e. 2-flueway kit (includes 2 sets of bars) 416-400-131

Not shown Combustion chamber liner kit (optional) — includes ceramic fiber blanket for left side wall plus water glass adhesive — see Contact local Weil-McLain

page 33. Consult your local Weil-McLain sales office for details. sales office
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Pa I‘ts (continued)

Figure 51 Parts
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Heat Exchangers

Specifications summary for the required shell & tube heat exchangers in the boiler room
are provided in Table 3. The full specification sheets for the boiler room heat exchangers
are given in Appendix C.

Table 3 — Heat Exchanger Specifications

Heat Exchanger Manufacturer Armstrong

Model WX-1005-208-3-
CBBSSNN-12

Quantity 2

Nozzle size ( inlet & outlet ) 47

Shell Side Specifications Carbon Steel, 316 SS tube
sheet & front head

Tube side specifications Copper Double Wall Piping

Hot Side Glycol @ 225 gpm, 80 C
inlet, 70 C Outlet

Cold Side Raw Water @ 175 gpm, 2
C inlet, 56 C Outlet




Submittal

ARMSTRONG ()

Ref. #: SQO036018_5

Product: Shell & Tube
Model: WX-1005-208-3-C66SSNN-12

Project name:

Location:
Date submitted:

7/8/2021 6:47 PM

Representative:

Phone number:
e-mail:

Michael Gasior

mgasior@armstrongfluidtechnology.com

Engineer: Submitted by: Gasior, Michael
Process Conditions

Shell Side Tube Side
Fluid ethylene glycol 40% water
Flow Rate 225 USgpm 111.7 USgpm
Inlet Temperature 80 °C 2°C
Outlet Temperature 70 °C 30°C
Operating Pressure 150.000 psi 125.00 psi
Density 63.58 Ib/ft? 62.41 Ib/ft3
Viscosity 0.86 SSU 1.25 SSU

Specific Heat

0.89 Btu/lb="F

1.00 Btu/lb="F

Thermal Conductivity

0.30 Btu/hr=ft="F

0.40 Btu/hra=ft="F

Specified Limits

Maximum Velocity 4.00 ft/s 7.50 ft/s
Maximum Pressure Drop Not Specified Not Specified
Fouling Requested None 0.0005 hr*ft2*°F/Btu

Maximum Exchanger Length

Not Specified

Required Tube Passes

Not Specified

Shell Design Pressure N/A N/A
Performance

Total Surface Area 73.7 ft?

Velocity 3.20 ft/s 4.05 ft/s

Pressure Drop 2.30 psi 0.80 psi

Heat Transfer Coeff.

1,499.00 Btu/hr.ft2.'F

1,079.00 Btu/hr.ft2.'F

Heat Load

1819269.1 Btu/hr

Corrected LMTD

114.00 °F

Overall Heat Transfer Coeff.

503.40 Btu/hr.ft2.°F

Total Fouling Used

0.002637422 hr.ft."F/Btu

Required Heating Surface

31.6ft2 dirty and31.6ft2 clean

Design Details

Shell Side Tube Side
Design Rating 150 psiat 375 °F 125 psiat 375 °F
Passes 1 2
Inlet Nozzle 4 inch ANSI RF 4 inch NPT F
Outlet Nozzle 4 inch ANSI RF 4 inch NPT F

Materials - Tubes

copper -dbl wall

Materials - Tubesheets

Carbon Steel

Stainless Steel (316SS)

www.armstrongfluidtechnology.com

7/8/2021 6:47:58 PM, Ref. #SQ0O036018_5
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ARMSTRONG ()

Materials - Head Stainless Steel (316SS)
Materials - Shell Carbon Steel

Materials - Baffles Carbon Steel

Materials - Gasket Non-Asbestos Non-Asbestos
Materials - Studs/Nuts Carbon Steel

Shipping/Dry Weight (not including adjustable supports): 760 Ib [344.73 kg]
Drawing Number: No Submittal Available. Contact Technical Support
Exchanger Size: Not Appicable

Design, test, and fabrication in accordance with ASME Code Sect. VIII, Div. 1

Note: When the Manual Select mode for pricing shell & tube heat exchangers and bundles is chosen, the thermal performance is
not inputted nor verified and therefore cannot be guaranteed by Armstrong.

Drawing
) 661/4" )
[1681]
57/8" @14 5/8" 5o 1/2"
[149] [37m] [1283]
X £ ) o . v o /
103/4"
[273]

Note:- Standard model as shown. For models with Adjustable Supports contact factory.

www.armstrongfluidtechnology.com 7/8/2021 6:47:58 PM, Ref. #SQ0036018_5 Page 2 of 2



http://www.armstrongfluidtechnology.com/

ARMSTRONG

w,n 11/2(13)
['d A [
+1/4(6) +1/4(6) 11/4(6)
5 7/8 10 3/4 @I‘D N AL @? — 9 3/4
(149) 73) | W (248)
& | & n B + (TvP.)
, [
é} lﬁ 14 5/8 | ‘ |
: - - 10 3/4 (273) — - - -
| (372) /logn. ) I | /
o 0.D. j ﬁﬁ I
—1 % NOTE 1 LQ 1 0 3/8
— 6 o
5t|/4(6) 14 s £1/4(6) @ i)
. (127) ) (330)
MINMUM TUBE BUNDLE WITHDRAWAL SPACE ¢
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DIMENSIONS SHOWN AS: inches (mm) HOLES (TYP.) (64)
DIMENSIONS
EXCHANGER SIZE A B C D 2
#*~BAFFLE SPACING inches | mm | inches | mm | inches | mm | inches | mm | inches | mm | inches | mm
WX-103-2*-3 [43 1/4 11099 |25 1/2 [648 [ 14 1/2 | 368 42 1067 4 102 4 102
Wx-104-2*-3 |55 1/4 [1403 |37 1/2 1953 | 26 1/2 | 673 54 1372 4 102 4 102
Wx-105-2*-3 |67 1/4 [1708 149 1/2 11257 |38 1/2 1978 66 1676 | 4 102 4 102
WX-106-2*-3 179 1/4 12013 |61 1/2 [1562 | 50 1/2 |1283 78 1981 4 102 4 102
WX-107-2+-3 |91 1/4 2318 |73 1/2 [1867 | 62 1/2 |1588 90 2286 [ 4 102 4 102
Wx-108-2*-3 [103 1/4 12623 |85 1/2 (2172 [ 74 1/2 11892 102 2591 4 102 4 102
WX-109-2*-3 1115 1/4 (2927 197 1/2 12477 |86 1/2 12197 114 | 2896 | 4 102 4 102
WX-1010-2*-3 127 1/4 3232 1109 1/2 2781 |98 1/2 |2502 126 [ 3200 4 102 4 102
Wx=1011-2*-3 [139 1/4 [3537 [121 1/2 [3086 [110 1/2 [2807 138 [3505[ 4 102 4 102
Wx-1012-2*-3 |151 1/4 3842 1133 1/2 |3391 |122 1/2 |3112 150 [3810[ 4 102 4 102
WX-1013-2*-3 1163 1/4 [4147 145 1/2 (3696 |134 1/2 [3416 162 4115 4 102 4 102
Wx-1014-2*-3 [175 1/4 [4451 1157 1/2 (4001 [146 1/2 [3721 174 14420 4 102 4 102
WX-1015-2*-3 |187 1/4 4756 169 1/2 4305 |158 1/2 4026 186 | 4724 | 4 102 4 102
NOZZLE SCHEDULE NOTES; 1. SUPPORTS SUPPLIED ONLY IF SPECIFIED ON ORDER,
SERVICE || MARK SHELL SIDE MARK TUBE SIDE 2, NOZZLE SIZES SHOWN ARE RECOMMENDED FOR
——— MAXIMUM EXCHANGER LIFE,
INLET || 1 AS PER TABLE | (N 4 (102) NPT 3. FABRICATED TO ASME CODE SECTION VIl DIVISION 1
OUTLET |[ @2 | AS PER TABLE | @ 4 (102) NPT AND LATEST ADDENDA,
DRAN || &3 | 1/2 (13) NPT 4. DRAWING IS NOT TO SCALE.
VENT || ©4) | 3/4 (19) NPT 5. ALL DIMN'S £1/8 (3) UNLESS OTHERWISE SHOWN.
DESIGN CONDITIONS CUSTOMER:
SHELL TUBES LOCATION:
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MIN, DESIGN METAL TEMP.| 40 °F | 17°c | 40°F | 17°C PROJECT/JOB:
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Typical Specifications Project #: SQ0036018_2
Specification

Product: Shell & Tube Heat Exchanger
Model: WX-1005-208-1-CBBSSNN-12

Armstrong WX Heat Exchanger Engineering Specification: WX-1005-208-1-CBBSSNN-12

Tag No: Service: Location:

Supply and install approximately where shown on plans and with the manufacturer's recommendations heat exchanger(s) as
follows:

1.TYPE
Shell and tube, single wall tubes, u-bend removable bundle.

2. MATERIALS

Tubes copper -dbl wall Shell Carbon Steel
Tubesheet Brass Baffles Carbon Steel
Front Head Bronze Studs and Nuts Carbon Steel
Head Gasket Non-Asbestos Shell Gasket Non-Asbestos

Shell side Tubesheet Carbon Steel

3. CONSTRUCTION

Each heat exchanger is to be designed, built, and tested in accordance with the ASME Boiler and Pressure Vessel Code, Section
VIIl, Division 1 and certified with ASME UM certification designator. A manufacturer's data report for pressure vessels, form
number U-1 or a manufacturer's certificate of compliance form number U-3 as required by the provisions of the ASME Code rules
is to be furnished to the user or designated agent upon request. This form must be signed by a qualified inspector, holding a
National Board Commission when required, certifying that construction conforms to the latest ASME Code for pressure vessels
for a minimum design metal temperature of 35 F, a tube side working pressure of 125 psi at 375 °F and a shell side working
pressure of 150 psi at 375 °F.

4. MANUFACTURER and MODEL

The heat exchanger(s) shall be the Armstrong liquid to liquid model WX-1005-208-1-CBBSSNN-12.

5. DOCUMENTATION

Each heat exchanger shall be shipped complete with one copy each of the ASME U-1 or U-3 form and the manufacturer's
installation and operating instructions.

6. SHIPPING

Each heat exchanger shall be prepared for shipping firmly mounted on a wooden skid. The skid shall be designed so as to
prevent damage to the vessel during transport. All vessel connections shall be capped so as to prevent contamination of the
tube surfaces.

7. INSTALLATION

Each heat exchanger shall be connected to the proper relief valves, vent and/or vacuum breaker as required.

www.armstrongfluidtechnology.com 6/23/2021 9:06:04 PM, Ref. #SQ0036018_2 Page 1 of 2
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Typical Specifications Project #: SQ0036018_2
Specification

Product: Shell & Tube Heat Exchanger
Model: WX-1005-208-3-C66SSNN-12

Armstrong WX Heat Exchanger Engineering Specification: WX-1005-208-3-C66SSNN-12

Tag No: Service: Location:

Supply and install approximately where shown on plans and with the manufacturer's recommendations heat exchanger(s) as
follows:

1.TYPE
Shell and tube, single wall tubes, u-bend removable bundle.

2. MATERIALS

Tubes copper -dbl wall Shell Carbon Steel
Tubesheet Stainless Steel (316SS) Baffles Carbon Steel
Front Head Stainless Steel (316SS) Studs and Nuts Carbon Steel
Head Gasket Non-Asbestos Shell Gasket Non-Asbestos

Shell side Tubesheet Carbon Steel

3. CONSTRUCTION

Each heat exchanger is to be designed, built, and tested in accordance with the ASME Boiler and Pressure Vessel Code, Section
VIIl, Division 1 and certified with ASME UM certification designator. A manufacturer's data report for pressure vessels, form
number U-1 or a manufacturer's certificate of compliance form number U-3 as required by the provisions of the ASME Code rules
is to be furnished to the user or designated agent upon request. This form must be signed by a qualified inspector, holding a
National Board Commission when required, certifying that construction conforms to the latest ASME Code for pressure vessels
for a minimum design metal temperature of 35 F, a tube side working pressure of 125 psi at 375 °F and a shell side working
pressure of 150 psi at 375 °F.

4. MANUFACTURER and MODEL

The heat exchanger(s) shall be the Armstrong liquid to liquid model WX-1005-208-3-C66SSNN-12.

5. DOCUMENTATION

Each heat exchanger shall be shipped complete with one copy each of the ASME U-1 or U-3 form and the manufacturer's
installation and operating instructions.

6. SHIPPING

Each heat exchanger shall be prepared for shipping firmly mounted on a wooden skid. The skid shall be designed so as to
prevent damage to the vessel during transport. All vessel connections shall be capped so as to prevent contamination of the
tube surfaces.

7. INSTALLATION

Each heat exchanger shall be connected to the proper relief valves, vent and/or vacuum breaker as required.

www.armstrongfluidtechnology.com 6/23/2021 9:06:04 PM, Ref. #SQ0036018_2 Page 1 of 2
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Shell & Tube Exchangers

Rev: Technical Data
Date: Lead Content
Approved: Sheet No. 1 of 1
1.0 Scope
1.1 This Technical Data sheet outlines the chemical composition of shell & tube heat exchanger
components used in W,WS and TH type tubular exchangers with special attention paid to lead
content.
1.2 Table
Component Material ASTM# Main Max Lead
Component Pb %
| %
Tubes Copper SB-111-C12200 Cu 99.9% min --
9010 CuNi SB-111-C70600 Cu 90% 0.05% Max
316SS SA-249 316L Wid --
Carbon Steel SA-214 --
Head Cast Iron SA-278 CI.30 --
Cast Bronze SB-61 Cu 90% max. 1.0% to 2.0%
Carbon Steel SA-516-70 --
316SS SA-240 316L --
Baffles Steel A1008 CS Type B --
Brass B36 C26000 68.5% to 0.07% Max
71.5% Cu
316SS SA-240 316L --
Tank Collar Carbon Steel SA-106B / SA- --
516-70
316SS SA-312 TP 316L / --
SA- 240 316L
Tubesheet Carbon Steel SA-516 70 --
Brass SB-171 C46400 59% to 62% Cu 0.2% Max
316SS SA-240 316L --
Tie Rods / Spacers Brass B16 C36000 /SB- | 60% to 63% Cu | 2.5% t0 3.7% /
111 C44300 / 70% to 73% 0.07% Max
Cu
Steel ASTM C1018/ --
SA-214
316SS A 484 316 | SA- --
249 316L
Studs and Nuts Carbon Steel SA-193 B7 & SA - --
194 2H
Gaskets Non-Asbestos | Klinger Sil C4430 --
Compress Fiber
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INTRODUCTION

Armstrong Heat Exchangers are designed for highest efficiency
and trouble-free service, based on many years of technical and
operational research. Careful supervision and inspection of
materials and workmanship are important factors in the manu-
facturing of each unit.

In any correspondence relating to Armstrong units, please refer
to the serial number which is stamped on the nameplate.

CONSTRUCTION

A shell and tube heat exchanger consists of a shell with inlet
and outlet connections which carries one fluid, and a tube
bundle with inlet and outlet connections for the handling of
another fluid. The wall of the tubes is the boundary between
the two fluids and is known as the heat transfer surface.

When the temperatures of the two fluids are such as to cause
difference in linear expansion of the shell and tubes, means are
provided to prevent this expansion damaging the unit. These
means vary with the type of exchanger. A U-tube bundle can
move independently of the shell and no other precautions in
design need to be taken to take care of expansion. Straight tube
bundles requiring consideration for expansion are usually pro-
vided with a floating rear head. In lieu of this, the shell may be
fitted with a suitable expansion joint. The various uses to which
heat exchangers are put, and the economics of each particular
application dictate the method most suitable.

For heating of oils and other liquids of low specific heat and low
thermal conductivity, exchangers with fixed tube sheets and no
expansion joints are often used. In these cases, the tube wall
temperature and the shell temperatures are relatively close, so
that it is not considered essential to allow for difference in ex-
pansion of these parts when the heating medium is in the shell.
If the heating medium were in the tubes, of course, means to
take care of expansion would be necessary.

Every care is taken in design to provide a heat exchanger most
suitable to meet each situation, consistent with reasonable
cost. Various industries and processes have special preferences
and requirements which S. A. Armstrong Limited is most anx-
ious to provide. Standard designs may be modified to embody
special features and materials as required. All Armstrong heat
exchangers are built to Asme Code.

INSTALLATION

1 Inselecting a location for the heat exchanger, provide
sufficient clearance at the head end of the exchanger to
permit removal of the tube bundle from the shell. In the
case of straight tubes with fixed tube sheets, allow room to
remove the heads for inspection and cleaning tubes, if and
when it should become necessary.

2 Provide valves and bypasses in the piping system so that
both the shell side and the tube side may be by-passed to
permit isolating the unit for inspection and repairs.

3  Provide, as considered necessary, means for cleaning the
unit periodically. See also information under Maintenance.

4 Provide thermometer wells and pressure gauge connec-
tions in all piping to and from the unit and located as near
the unit as practicable.

5 Provide necessary air vent cocks so that gas vapor may be
purged to prevent binding. A vacuum breaker in a steam
spacer or in piping close to the steam spacer is desirable to
minimize the effect of water-hammer.

6 Foundations must be adequate so that the exchanger will
not settle and cause piping strains. In concrete footings,
foundation bolts set in pipe sleeves of larger size than the
bolt size will allow for adjustment after the foundation
has set.

7 Loosen foundation bolts at one end of unit to allow free
expansion and contraction of the heat exchanger shell.

8 Set the exchanger level and square so that piping connec-
tions may be made without forcing and also so that the
tube bundle and shell of the exchanger do not trap gas, va-
por or condensate. Steam to water heat exchangers should
be installed at a 3 to 4 deg incline (towards the shell out-
let), in order to facilitate the drainage of the condensate.

9 Before piping up, inspect all openings in exchanger for
foreign material. Remove all shipping plugs and flange cov-
ers just before installing, and do not expose the unit to the
weather with openings uncovered, since water may freeze
and cause damage.

10 Be sure entire system is clean before starting operation,
to prevent plugging of tubes with sand or foreign material.
The use of a strainer or a settling tank in pipe line leading
to the exchanger is recommended.

11 Drain connections should not be piped to a common
closed manifold.
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A gauge glass should be installed in a vapor or gas space
to indicate possible flooding due to faulty trap operation.

To guard against pulsation of fluid due to reciprocating
pumps or other equipment, a surge drum is recommended.

Quick-opening and closing valves controlling fluids to or
from an exchanger may cause water-hammer, and care
should be taken for proper selection of such equipment.
Water-hammer can cause serious damage to heat ex-
changer tubes.

OPERATION OF HEAT EXCHANGERS

1

Start-Up: When placing a unit in operation, open the vent
connections and start to circulate the cold medium only. Be
sure the passages in the exchanger are entirely filled with
cold fluid before closing the vents. The hot medium should
then be introduced gradually until all passages are filled
with the liquid or vapor, as the case may be. Then close the
vents and slowly bring the units up to temperature.

Bolted Joints: Heat exchangers are hydrostatically tested
in accordance with Code requirements and are certified

as satisfactory by inspection agencies agreed upon by the
manufacturer and the purchaser. However, normal yielding
of gaskets will occur in the interval between hydrostatic
testing in the manufacturer’s shop and installation at the
job site. Therefore, all external bolted joints should be
properly re-tightened after installation and again after the
exchanger has been heated, to prevent leaks and blowing
out of gaskets.

Design and Operating Conditions: Do not operate equip-
ment under pressure and temperature conditions in excess
of those indicated on the nameplate.

Shutting Down: In shutting down, flow of hot fluid should
be shut off first. If it is necessary to stop circulation of cool-
ing medium, the circulation of the hot medium should be
stopped also, through bypassing or other means.

When shutting the system, all fluids should be completely
drained to minimize the possibility of freezing and corro-
sion. To guard against water-hammer, condensate should
be drained from steam heaters and similar units when
starting up, as well as when shutting down.

To minimize water retention after drainage, the tube side of
water-cooled exchangers may require blowing out with air.

Water Hammer: In the case of steam as the heating me-
dium, the steam trap should be manually by-passed until

Shell and Tube
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the exchanger is switched to automatic control. Costly
damage can result if care is not exercised in the start-up

of a heat exchanger. Water-hammer often results when a
large quantity of steam is allowed to condense rapidly in an
enclosure. Thin-walled tubes are very vulnerable. Copper
tubing is used extensively and is relatively soft metal.

Water-hammer is a type of implosion effect particularly
pronounced when low pressure steam is used, one reason
being the high volume ratio of steam and water at low
pressure. For instance: Volume of 1 |b. of steam at 5 psig
is about 20 Cu. ft. Volume of 1 Ib. of water (condensate) is
0.0168 cu. ft.

This volume ratio of 1200 to 1 gives us some idea of how
the tremendous hammer effect may be produced when
there is enough transfer surface present to remove the la-
tent heat of vaporization rapidly. Slugs of water are hurled
about in the vacuum created by condensation, and one can
visualize the damage possible to fragile tubes.

When this hammer effect has occurred in the shell of an
exchanger, the damage pattern is quite regular. Tubes are
crushed in on top of the tube bundle, usually at about two-
thirds of the distance from the steam entry nozzle toward
the other end of the tube bundle. So far, there seems to be
no technical explanation for this phenomenon. From study
and examination of damaged exchangers, and investiga-
tion of their operation, we have come to the conclusion the
following is roughly what happens: In a water heater using
steam in the shell, when the demand for hot water ends
the steam control valve closes, but there is a good supply
of steam left in the shell of the exchanger. As this steam
condenses, the pressure drops, often below atmospheric
or even practically to full vacuum. This prevents conden-
sate from leaving the shell and sometimes even siphons

in condensate from the line beyond the trap. Now, when
the steam valve opens again and admits steam to the
shell, the rapid condensation, as it strikes the cold con-
densate, causes streams of water to rise, hitting the top

of the shell and bouncing onto the top tubes. Sometimes
the breaks in the tubes look as though a 4" spike had been
driven through the topside. Other times the tubes may

be crushed as if with a blunt chisel over lengths of a few
inches or up to two feet.
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MAINTENANCE OF HEAT EXCHANGERS

1

Important: Follow carefully the procedure recommended
for operation. Quick start-up and shut-down without prop-
er condensate removal is a major cause of heat exchanger
damage.

Frequently, and at regular intervals, observe the interior
and exterior condition of all tubes and keep them clean.
Neglect in keeping all tubes clean may result in complete
stoppage of flow through some tubes, causing over-heat-
ing of these tubes. This overheating may result in severe
expansion strains and leaking tube joints.

When removing tube bundles from exchangers for inspec-
tion or cleaning, care should be taken to see that improper
handling does not damage them. Tube bundles are often of
great weight, yet the tubes are small and of relatively thin
metal. The tube bundle should therefore never be sup-
ported on the tubes but should rest on parts designed to
carry it, i.e., on tube sheets, baffles or support plates.

Do not handle tube bundles with hooks or other tools
which might damage the tubes. They should be moved
about on cradles or skids. Horizontal tube bundles should
be lifted by means of suitable slings. Baffles can be easily
damaged by dragging a bundle over a rough surface.

Provide convenient means as necessary for cleaning heat
exchangers at regular intervals:

A Circulating hot wash oil or light distillate through tubes
or shell at high velocity will effectively remove sludge or
other similar soft deposits.

B Soft salt deposits may be washed out by circulating hot
fresh water.

¢ Some commercially available cleaning compounds may
be used for removing sludge or coke, provided hot wash
oil or water, as described above, do not give satisfactory
results.

D Removal of various scales and foreign material by chemi-
cal cleaning is now being extensively practiced. Certain
qualified organizations will check the nature of the depos-
its to be removed, furnish proper acid solutions contain-
ing inhibitors, and provide equipment and personnel for a
complete apparatus and piping cleaning job.

E If none of the above methods are effective for the remov-
al of a hard scale, coke, or other deposits, mechanical
means may be used for straight tube heat exchangers.

Cleaning Precautions

A Do not attempt to clean tubes by blowing steam
through individual tubes. This overheats the tube and
results in severe expansion strains and possible leaky
tube joints.

B Do not blow out heat exchangers with air when fluids
normally handled are inflammable.

¢ Incleaning a tube bundle, tubes should not be ham-
mered on to remove hard scale. In case it is necessary
to use scrapers, make sure that the scraper is not sharp
enough to cut the metal of the tubes.

p If scaling or other fouling were expected, provisions in
the piping could be made to allow connections for flush-
ing out or chemical circulation cleaning; these openings,
of course, would be normally plugged. In large plants
where there are a number of exchangers, it may be
profitable to have a tank of cleaning fluid available for
periodic flushing of shell and/or tubes. Makers of com-
mercial cleaning compounds would be glad to advise
in this respect. Then, there are qualified organizations
with experienced personnel who can furnish a complete
service of apparatus for the removal of hard scale and
sludge not easily removed otherwise. Small exchangers
that can be easily removed from the line and small tube
bundles can be sent to organizations that do such clean-
ing on their premises.

Tube Rolling

To tighten a loose tube joint, use a suitable roller type
expander. Do not roll tubes that are not leaking as this
needlessly thins the tube wall, and work hardens the metal
which makes it brittle. Tubes are rolled in at our factory

by means of roller type expanders, and the amount of
expansion is controlled by means of a torquing device for
uniformity and positive sealing. Do not over-roll the tubes
as this would permanently damage the tube sheet.

Gasket Replacement:

Gaskets and gasket faces should be thoroughly clean and
should be free of scratches and other defects. Gaskets
should be accurately positioned before re-tightening bolts.
It is recommended that when a heat exchanger is disman-
tled for any reason, it be re-assembled with new gaskets.
Composition gaskets become dried out and brittle so that
they do not always provide an effective seal when re-
used. Metal or metal- jacketed gaskets, when compressed
initially, flow to match their contact surfaces. In so doing,
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they are work-hardened, and when re-used, may provide START
an imperfect seal. Re-used metallic gaskets could result in
deformation or damage to the gasket contact faces of the
exchanger. 9 8
8 Spare and Replacement Parts: u 3
Spare or replacement parts may be obtained for Arm- - —
strong heat exchangers by reference to the part required 4 13

and to the serial number of the exchanger appearing on
the nameplate. Consideration should be given to stocking
parts for exchangers used in a process as inconvenient
shutdowns may be necessary until receipt of parts. Since
some gaskets are made to order with a long lead-time, it
may be desirable to have them on hand.

In situations where a shut-down for cleaning and/or
TYPICAL INSTALLATION OF “WS” HEAT EXCHANGER

SHOWING RECOMMENDED METHOD OF INSTALL-
ING CONVERTORS WITH ARMSTRONG AIR CONTROL
SYSTEM

repairs could not be conveniently arranged, a standby heat
exchanger connected in parallel, or a complete replacement
tube bundle on hand for emergency, is recommended.

9 Bolting
To establish air control in convertor or heat exchanger installa-

tions, a pipe mounted air eliminator is installed as shown in the
accompanying diagram. The vortex air separator consists of a
large cross-sectional area reducing the flow velocity and allow-

It is important that all bolted joints be tightened uniformly
and in a diametrically staggered pattern, as illustrated in
the diagram, except for special high pressure closures when

the instructions of the manufacturer should be followed. ing air bubbles to rise into the air-line to the compression tank.

STD. MACHINE

HIGH TENSILE BOLTS

1

The air-line from the vortex air separator must pitch up to

NOMINAL . - ]
BOLT DIA BOLTS A-307 A-326 OR A193-B7 the air control tank fitting and compression tank.
) TORQUE IN FT/LBS. | TORQUE IN FT/LBS. ) ) ] )
2 The pump must be installed in the supply main, pumping
to the system, regardless of the size of convertor or pump.
% 30 75 In this way, pump head is added to the piping circuit.
Ya 50 125 AIR CUSHION TANK
78 80 200
FLO-CONTROL
1 125 310 VALVE
AIR CONTROL
1% 200 450 CUZS TANK FITTING
1% 276-5 650
1% - 850
STEAM CONTROL VALVE
1% - 1000 J et
1% - 1400
1% - 1900
1% - 2500
8 - 2800

Torque required to tighten new flange ring bolts

Parts of the above excerpts from the Standards of the Tubular

Exchanger Manufacturers Association.

=

CONVERTER

STEAM
TRAP
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CAUTION

Steam hammer can cause serious damage to the tubes of any
heat exchanger. A careful consideration of the following points
before an installation is made can prevent costly repairs which
may be caused by a steam hammer.

1 A vacuum breaker and/or vent, should be used in accor-
dance with the type of alarm system installed.

2 The proper trap should be used for the steam system
installed.

3 Thetrap and one condensate return line to the trap should
be properly sized for the total capacity of the convertor.

4 Thetrap should be sized for the pressure at the trap, not
the inlet pressure to the steam controller.

TORONTO

+1 416 755 2291

BUFFALO
+1716 693 8813

BIRMINGHAM
+44 (0) 8444145145

MANCHESTER

+44(0) 8444145145

BANGALORE

+91(0) 80 4906 3555

SHANGHAI
+86 213756 6696

ARMSTRONG FLUID TECHNOLOGY
SAO PAULO ESTABLISHED 1934 ARMSTRONGFLUIDTECHNOLOGY.COM

+55 11 47815500 I
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Instruments

Specifications summaries for the required flow and temperature instruments in the boiler
room are provided in Table 4 and Table 5. The full specification sheets for the flow
instruments are given in Appendix D. Locations for the required instruments are
highlighted on the P&ID in Appendix A.

Table 4 - Flow Transmitter Specifications

Flow Transmitter Manufacturer

Endress & Hausser or
Equivalent

Model 91WA1-BA1A20RCB4AA

Quantity 2

Type Ultrasonic — Proline Prosonic
91W

Range 0.3 to 10 m/s — Factory
calibration

Sensors Material 304 SS

Number of Sensors 2

Transmitter / Control 4-20 mA

Table 5 - Temperature Gauge Specifications

Temperature Gauge

Wika or Equivalent

Manufacturer

Model Type T1.20
Quantity 2
Connection Size 147

Range 0 - 150 C - Single Scale
Wetted Material 304 SS

Stem Length 4"

Dial Size 2"
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More information and current pricing:

www.ca.endress.com/91W

Products Solutions Services

Proline Prosonic Flow 91W
Ultrasonic flowmeter

Device with automatic frequency scan for max.
measuring performance and cost-effective
transmitter

Benefits:

= | ow capital investment — cost-effectiveness increases with pipe
diameter (up to DN 4000)

= | ong-term stable signal - maintenance-free permanent mounting
from outside with coupling pads

= Process transparency — diagnostic capability

= Economical transmitter — designed for easy applications

= Fast and reliable commissioning — Quick Setup menu for installation

= Automatic recovery of data for servicing

Specs at a glance

= Max. measurement error Volume flow: +3% o.r. for DN15 +2%
o.r. for DN25 to 200 £2% o.r. above DN200

= Measuring range 0.3 to 10 m/s (1 to 33 ft/s)

= Medium temperature range -20 to +80°C (-4 to +176 °F) O to
+130°C (32 to +265 °F) option

= Max. process pressure N/A

= Wetted materials Clamp on system: Sensor holder 1.4308/CF-8
Sensor housing 1.4301/304 Strapping bands 1.4301/304

Field of application: The Prosonic Flow W clamp-on sensor is specially
designed for water and wastewater applications. Combined with the
cost-effective Prosonic Flow 91 transmitter with push buttons, Prosonic
Flow 91W is ideally suited for flow monitoring in the water industry.

Features and specifications

Endress+Hauser £71]


https://www.ca.endress.com/91W

Liquids

Prosonic Flow Clamp On 91W

Measuring principle
Ultrasonic flow

Product headline

The flowmeter with automatic frequency scan for maximum measuring
performance and cost-effective transmitter. Clamp-on flow measurement
of process water, saltwater, demineralized water, drinking water and
wastewater.

Sensor features

Low capital investment - cost-effectiveness increases with pipe diameter
(up to DN 4000). No additional leakage paths — external measurement
from outside the pipe. Process transparency - diagnostic capability.
Medium temperature: =20 to +80 °C (-4 to +176 °F). Degree of
protection IP68 (Type 6P enclosure) for pipes under water.

Transmitter features

Economical transmitter — designed for easy applications. Fast and
reliable commissioning — Quick Setup menu for installation. Automatic
recovery of data for servicing. Aluminium field transmitter housing. 2-
line display with push buttons.

Nominal diameter range

Single channel, 1 or 2 paths : DN15 to 2000 (1/2 to 80")

Wetted materials

Clamp on system:

Sensor holder 1.4308/CF-8
Sensor housing 1.4301/304
Strapping bands 1.4301/304

Measured variables
Volume flow, sound velocity, flow velocity, signal strength, totalizer

Endress+Hauser



Prosonic Flow Clamp On 91W

Liquids Max. measurement error
Volume flow:
+3% o.r. for DN15
+2% o.r. for DN25 to 200
+2% o.r. above DN200

Measuring range

0.3 to 10 m/s (1 to 33 ft/s)

Max. process pressure

N/A

Medium temperature range
-20to +80°C (-4 to +176 °F)
0to +130°C (32 to +265 °F) option

Ambient temperature range

-20to +60 °C (-4 to +140 °F)

Sensor housing material

N/A

Transmitter housing material

AISi10Mg, coated

Degree of protection

IP67, type 4X for transmitter

IP67 type 4X for sensors

IP68 type 6P for sensors (option). IP67 NEMA 4X

Display/Operation
2 lines backlit display with 3 push button

Outputs
1x 4-20 mA HART (active)
1x Pulse/frequency/switch output (passive)

Inputs
N/A

3 Endress+Hauser
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Level Pressure Flow Temperature

Liquid Registration ~ Systems Services Solutions
Analysis Components

Operating Instructions

Proline Prosonic Flow 91
HART

Ultrasonic Flow Measuring System

HART 11
|||||||||||||||||||| T?OLU \/

BA00100D/06/EN/13.11

71130013 Endress+Hauser ED

Valid as of software version
V' 1.02.XX (electronics board) People for Process Automation



Brief operating instructions Proline Prosonic Flow 91

Brief operating instructions

The brief operating instructions are aimed at helping you commission your measuring device quickly
and easily:

Safety instructions — BS

First familiarize yourself with the safety instructions to be able to carry out the following work steps quickly and easily.
Here, you can find information on:

m The designated use of the measuring device
= The operational safety
m The safety symbols and conventions used in the document

v

Connecting the transmitter — B30

Install the sensors using the transmitter software.
Therefore connect the transmitter first to the power supply.

v

Display and operating elements — B34

A brief overview of the different display and operating elements to allow you to start quickly.
v

Installing the sensors - B10

Installing the flowrate measuring sensors Prosonic Flow W (clamp-on)
v

Sensor Setup — D46

Measuring devices with a local display:
Use the "Sensor Setup" (— [2 46) to determine the data required for sensor installation such as sensor distance, wire
length, pipe materials, sound velocity in liquids, etc.

m The system provides you with the sensor distance for the W "clamp-on" versions as distance data.
For the W sensors, you also receive the data in the form of a letter for sensor 1 and in the form of a number for
sensor 2. You can thus easily position the sensors with the aid of the mounting rail.

Measuring devices without a local display:
No Sensor Setup is available for devices without a local display.
The sensor installation procedure for such devices is explained on.

Connection of the sensor/transmitter connecting cable— [ 27

v

Customer-specific configuration — 249

Complex measurement tasks require the configuration of additional functions which you can individually select, set and
adapt to your process conditions using the function matrix. There are two options:

m Setting parameters via the configuration program "FieldCare"
m Setting parameters via the local display (optional)

All functions are described in detail, as is the function matrix itself — ) 75.

@y, Note!

Always start troubleshooting with the checklist on — 2 55 if faults occur after commissioning or during operation. This
takes you directly (via various queries) to the cause of the problem and the appropriate remedial measures.

2 Endress+Hauser
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1 Safety instructions

1.1 Designated use

The measuring device described in these Operating Instructions is to be used only for measuring the
flow of liquids in closed pipes, e.g.:

m Ultra clean water with low conductivity

m Water, wastewater, etc.

As well as measuring the volume flow, the measuring system also always measures the sound
velocity of the fluid. In this way, you can distinguish between different fluids or monitor the fluid

quality.
Resulting from incorrect use or from use other than that designated the operational safety of the

measuring devices can be suspended. The manufacturer accepts no liability for damages resulting
from this.

1.2 Installation, commissioning, operation

Note the following points:

m Installation, connection to the electricity supply, commissioning and maintenance of the device
must be carried out by trained, qualified specialists authorized to perform such work by the
facility's owner-operator. The specialist must have read and understood these Operating
Instructions and must follow the instructions they contain.

m The device must be operated by persons authorized and trained by the plant operator. Strict
compliance with the instructions in these Operating Instructions is mandatory.

m Endress+Hauser is willing to assist in clarifying the chemical resistance properties of parts wetted
by special fluids, including fluids used for cleaning. However, small changes in temperature,
concentration or the degree of contamination in the process can result in changes to the chemical
resistance properties. For this reason, Endress+Hauser does not accept any responsibility with
regard to the corrosion resistance of materials wetted by fluids in a specific application. The user
is responsible for the choice of wetted materials with regard to their in-process resistance to
corrosion.

m [f welding work is performed on the piping system, do not ground the welding appliance through
the flowmeter.

m The installer must ensure that the measuring system is correctly wired in accordance with the
wiring diagrams. The transmitter must be grounded, except in cases where special protective
measures have been taken (e.g. galvanically isolated power supply SELV or PELV).

= Always note the regulations applicable in your country to the operation, maintenance and repair
of electrical devices. Special instructions relating to the device can be found in the relevant
sections of the documentation.

1.3 Operational safety

Note the following points:

m The measuring device meets the general safety requirements according to EN 61010-1 and the
EMC requirements according to IEC/EN 61326 in addition to the NAMUR recommendations
NE 21, NE 43 and NE 53.

= When hot fluid passes through the measuring tube, the surface temperature of the housing
increases. In the case of the sensor, in particular, users should expect temperatures that can be
close to the fluid temperature. If the temperature of the fluid is high, implement sufficient
measures to prevent burning or scalding.

= The manufacturer reserves the right to modify technical data without prior notice. Your
Endress+Hauser distributor will supply you with current information and updates to these
Operating Instructions.
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1.4 Return

The following procedures must be carried out before a flowmeter requiring repair or calibration, for

example, is returned to Endress+Hauser:

m Always enclose a duly completed "Declaration of Contamination" form. Only then can
Endress+Hauser transport, examine and repair a returned device.

& Note!

You will find a preprinted "Declaration of Contamination" form at the back of this manual.

m Enclose special handling instructions if necessary, for example a safety data sheet as per
Regulation (EC) No 1907/2006 REACH.

m Remove all residues. Pay special attention to the grooves for seals and crevices which could
contain residues. This is particularly important if the substance is hazardous to health, e.g.
flammable, toxic, caustic, carcinogenic, etc.

Warning!

® Do not return a measuring device if you are not absolutely certain that all traces of hazardous
substances have been removed, e.g. substances which have penetrated crevices or diffused
through plastic.

m Costs incurred for waste disposal or injury (burns, etc.) due to inadequate cleaning will be charged
to the owner-operator.

1.5 Notes on safety conventions and icons

The devices are designed and tested to meet state-of-the-art safety requirements, and have left the
factory in a condition in which they are safe to operate. The devices comply with the applicable
standards and regulations in accordance with EN 61010 -1 "Protection Measures for Electrical
Equipment for Measurement, Control, Regulation and Laborat