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FOREWORD

The AERCO Benchmark (BMK) 750 through 6000 natural gas and propane fueled boilers are
modulating and condensing units. They represent a true industry advance that meets the needs
of today's energy and environmental concerns. Designed for application in any closed loop
hydronic system, the Benchmark's modulating capability relates energy input directly to fluctuating
system loads. These BMK models provide extremely high efficiency operation and are ideally

(RERCO

A WATTS Brand

suited for modern low temperature, as well as, conventional heating systems.

IMPORTANT!

Unless otherwise specified:

e All descriptions in this document apply to the Benchmark Series of boiler.

¢ All measurements apply to both natural gas and propane models.

The Benchmark models operate within the input and output ranges listed below.

Benchmark Boiler Intake and Output Ranges

INPUT RANGE (BTU/HR.) OUTPUT RANGE (BTU/HR.)

MODEL MINIMUM MAXIMUM MINIMUM MAXIMUM
BMK750 50,000 (14.6 kW) | 750,000 (220 kW) 47,750 (14.0 kW) | 716,250 (210 kW)
BMK1000 50,000 (14.6 kW) | 1,000,000 (293 kW) | 48,300 (14.2 kW) | 968,000 (284 kW)
BMK1500 75,000 (22 kW) 1,500,000 (440 kW) | 64,500 (18.9 kW) | 1,395,000 (409 kW)
BMK2000 100,000 (29.3 kW) | 2,000,000 (586 kW) | 86,000 (25.2 kW) | 1,860,000 (545 kW)
BMK2500 167,000 (48.9 kW) | 2,500,000 (732 kW) | 144,000 (42.2 kW) | 2,395,000 (702 kW)
BMK3000 200,000 (58.6 kW) | 3,000,000 (879 kW) | 174,000 (51.0 kW) | 2,874,000 (842 kW)
BMK4000 267,000 (78.2 kW) | 4,000,000 (1172 kW) | 232,000 (68.0 kW) | 3,800,000 (1113 kW)
BMKS5000N 250,000 (73.3 kW) | 4,990,000 (1462 kW) | 218,000 (63.9 kW) | 4,740,000 (1389 Kw)
BMK5000 400,000 (117 kW) | 5,000,000 (1465 kW) | 348,000 (102 kW) | 4,750,000 (1392 kW)
BMK6000 400,000 (117 kW) | 6,000,000 (1758 kW) | 348,000 (102 kW) | 5,700,000 (1670 kW)

The output of the boiler is a function of the unit’s firing rate (valve position) and return water
temperature.

When installed and operated in accordance with this Instruction Manual, the BMK750 — 2000 and
5000 & 6000 comply with the NOx emission standards outlined in: South Coast Air Quality
Management District (SCAQMD), Rule 1146.2. In addition, the BMK2500 — 6000 comply with
the Bay Area Air Quality Management District regulation 9, Rule 7.

Whether used in singular or modular arrangements, the BMK boilers offer the maximum venting
flexibility with minimum installation space requirements. These boilers are Category Il and 1V,
positive pressure appliances. Single and/or multiple breeched units are capable of operation in
the following vent configurations:
e Room Combustion Air:
o Vertical Discharge
o Horizontal Discharge
e Ducted Combustion Air:
o Vertical Discharge
o Horizontal Discharge

Please consult the Benchmark Venting and Combustion Air Design Guide (TAG-0022, GF-
2050) for a list of allowable and preferred vent materials.
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AERCO Technical Terminology Meanings
TERMINOLOGY MEANING

A (Amp) Ampere

ACS AERCO Control System, AERCO’s boiler management systems

ADDR Address

AGND Analog Ground

ALRM Alarm

ANSI American National Standards Institute,

ASME American Society of Mechanical Engineers

AUX Auxiliary

BAS Building Automation System, often used interchangeably with EMS (see below)
Symbol rate, or simply the number of distinct symbol changes (signaling events)

Baud Rate transmitted per second. It is not equal to bits per second, unless each symbol is 1

bit long.

BMK (Benchmark)

AERCO’s Benchmark series boilers

BMS or BMS i AERCO Boiler Management Systems

BLDG (Bldg) Building

BST AERCO on-board Boiler Sequencing Technology

BTU British Thermal Unit. A unit of energy approximately equal to the heat required to
raise 1 pound (0.45 kg) of water 1°F (0.55 °C)

BTU/HR BTUs per Hour (1 BTU/hr = 0.29 W)

CCSs Combination Control System

C-More Controller A contr_ol system developeql by AERCQ and currently used in all Benchmark,
Innovation and KC1000 Series product lines.

CFH Cubic Feet per Hour (1 CFH = 0.028 m?/hr.)

CO Carbon Monoxide

COMM (Comm)

Communication

Cal. Calibration
CNTL Control
CPU Central Processing Unit
DBB Double Block and Bleed, a gas trains containing 2 Safety Shutoff Valves (SSOVs)
and a solenoid operated vent valve.
DIP Dual In-Line Package, a type of switch
ECU Electronic Control Unit (O2 sensor)
EMS Energy Management System; often used interchangeably with BAS
FM Factory Mutual. Used to define boiler gas trains.
GF-xxxx Gas Fired (an AERCO document humbering system)
GND Ground
HDR Header
Hex Hexadecimal Number (0—-9,A—F)
HP Horse Power
HX Heat Exchanger
Hz Hertz (Cycles Per Second)
I.D. Inside Diameter
IGN Ignition
IGST Board Ignition/Stepper Board, contained in the Controller
INTLK (INTL’K) Interlock
1/0 Input/Output
1/0 Box Input/Output (I/O) Box currently used on Benchmark boilers
IP Internet Protocol
ISO International Organization for Standardization
Lbs. Pounds (1 Ib. = 0.45 kg)
LED Light Emitting Diode
LN Low Nitrogen Oxide
MA (mA) Milliampere (1 thousand™ of an ampere)
MAX (Max) Maximum
OMM-136_I » 7/23/2021 Technical Support * (800) 526-0288 * Mon-Fri, 8 am - 5 pm EST Page 5 of 67
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AERCO Technical Terminology Meanings

TERMINOLOGY

MEANING

MBH

1000 BTUs per Hour

MIN (Min) Minimum
Modbus® A serial, half-duplex data transmission protocol developed by AEG Modicon
NC (N.C) Normally Closed
NO (N.O.) Normally Open
NOx Nitrogen Oxide
NPT National Pipe Thread
Oz Oxygen
O.D. Outside Diameter
OMM, O&M Operation and Maintenance Manual
OonAER AERCQO’s on-line remote monitoring system
PCB Printed Circuit Board
PMC Board Primary Micro-Controller (PMC) board, contained in the C-More Controller
P/N Part Number
POC Proof of Closure
PPM Parts per Million
PSI Pounds per Square Inch (1 PSI = 6.89 kPa)
PTP Point-to-Point (usually over RS232 networks)
P&T Pressure and Temperature
ProtoNode Hardware interface between BAS and a boiler or water heater
PVC Poly Vinyl Chloride, a common synthetic plastic
PWM Pulse Width Modulation
REF (Ref) Reference
RES. Resistive
RS232 A standard for serial, full-duplex (FDX) transmission of data based on the RS232
(or EIA-232) Standard
RS485 A standard for serial, half-duplex (HDX) transmission of data based on the RS485
(or EIA-485) Standard
RTN (Rtn) Return
SETPT (Setpt) Setpoint Temperature
SHLD (Shid) Shield
SPDT Single Pole Double Throw, a type of switch
SSoV Safety Shut Off Valve
TEMP (Temp) Temperature
Terminating A resistor placed at each end of a daisy-chain or multi-drop network in order to
Resistor prevent reflections that may cause invalid data in the communication
Tip-N-Tell A device that indicates if a package was tipped during shipping
UL A business that tests and validates products
VAC Volts, Alternating Current
VDC Volts, Direct Current
VED Variable Frequency Drive
VPS Valve Proving System
W Watt
W.C. Water Column, a unit of pressure (1 W.C. = 249 Pa)
HA Micro amp (1 million™" of an ampere)
OMM-136_I » 7/23/2021 Technical Support  (800) 526-0288 » Mon-Fri, 8 am - 5 pm EST Page 6 of 67
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SECTION 1: SAFETY PRECAUTIONS

| 1.1 Warnings & Cautions \

Installers and operating personnel MUST, at all times, observe all safety regulations. The
following warnings and cautions are general and must be given the same attention as specific
precautions included in these instructions. In addition to all the requirements included in this
AERCO Instruction Manual, the installation of units MUST conform with local building codes, or,
in the absence of local codes, ANSI Z223.1 (National Fuel Gas Code Publication No. NFPA-54)
for gas-fired boilers and ANSI/NFPASB for LP gas-fired boilers. Where applicable, the equipment
shall be installed in accordance with the current Installation Code for Gas Burning Appliances and
Equipment, CSA B149.1, and applicable Provincial regulations for the class; which should be
carefully followed in all cases. Authorities having jurisdiction should be consulted before
installations are made.

See section 1.4 for important information regarding installation of units within the Commonwealth
of Massachusetts.

IMPORTANT!

This manual is an integral part of the product and must be maintained in legible condition. It must be
given to the user by the installer and kept in a safe place for future reference.

e Do not use matches, candles, flames, or other sources of ignition to check for gas leaks.

e Fluids under pressure may cause injury to personnel or damage to equipment when
released. Be sure to shut off all incoming and outgoing water shutoff valves. Carefully
decrease all trapped pressures to zero before performing maintenance.

e Before attempting to perform any maintenance on the unit, shut off all gas and electrical
inputs to the unit.

e The exhaust vent pipe of the unit may operate under a positive pressure and therefore
must be completely sealed to prevent leakage of combustion products into living spaces.

e Electrical voltages up to 120 VAC (BMK750 - 2000), 208 or 480 VAC (BMK2500 —
BMK3000), 480 VAC (BMK4000 & 5000N), or 208, 480 or 575 VAC (BMK5000 & 6000)
and 24 volts AC may be used in this equipment. On international units, the voltage can
be 220 V to 240 V single phase. Therefore, the cover on the unit’'s power panel (located
behind the unit’s front panel) must be installed at all times, except during maintenance
and servicing.

e A single-pole (120 VAC units) or three-pole (220 VAC and higher units) switch must be
installed on the electrical supply line of the unit. The switch must be installed in an easily
accessible position to quickly and safely disconnect electrical service. Do not affix switch
to unit sheet metal enclosures.

o Many soaps used for gas pipe leak testing are corrosive to metals. The piping must be
rinsed thoroughly with clean water after leak checks have been completed.

o DO NOT use this boiler if any part has been under water. Call a qualified service technician
to inspect and replace any part that has been under water.
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] 1.2 Emergency Shutdown \

If overheating occurs or the gas supply fails to shut off, close the manual gas shutoff valve (Figure
1-1) located external to the unit.

NOTE: The Installer must identify and indicate the location of the emergency shutdown
manual gas valve to operating personnel.

VALVE
CLOSED

VALVE
OPEN

Figure 1-1: Manual Gas Shutoff Valve

In addition, to ensure safety an emergency shutdown procedure that addresses the following
points should be designed and implement at the site:

e For automatically operated unattended boilers located in a boiler room, provide a manually
operated remote shutdown switch or circuit breaker located just inside or outside each
boiler room door. Design the system so activation of the emergency shutdown switch or
circuit breaker will immediately shut off the fuel supply to the unit(s).

e For automatically operated unattended boilers in a location other than a boiler room,
provide a manually operated remote shutdown switch or circuit breaker marked for easy
identification at a location readily accessible in the event of boiler mis-operation.

o Design the system so activation of the emergency shutdown switch or circuit breaker will
immediately shut off the fuel.

e For boilers monitored and/or operated from a continuously occupied control room, provide
an emergency shutdown switch in the control room that is hard-wired to immediately shut
off the fuel upon activation.

1.3 Prolonged Shutdown

If there is an emergency, turn off the electrical power supply to the AERCO boiler and close the
manual gas valve located upstream from the unit. The installer must identify the emergency shut-
off device.

If the unit is being shut down for a long time, such as a year or more, complete the instructions in
Section 8.11: Shutting Boiler Down for Extended Period in the Benchmark Edge: OPERATION-
SERVICE Manual (OMM-0137, GF-211).

When returning a unit to service after a prolonged shutdown, it is recommended that the
instructions in Section 4: Initial Startup Procedures and Section 5: Safety Device Testing of the
Benchmark -Edge: OPERATION-SERVICE Manual (OMM-0137, GF-211) be performed to verify
that all system-operating parameters are correct.

OMM-136_| = 7/23/2021 Technical Support ¢ (800) 526-0288 ® Mon-Fri, 8 am - 5 pm EST Page 8 of 67
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] 1.4 Important — For Massachusetts Installations \

Requirements for Massachusetts Installations

Boiler Installations within the Commonwealth of Massachusetts must conform to
the following requirements:
e Boiler must be installed by a plumber or a gas fitter who is licensed within the
Commonwealth of Massachusetts.
e Prior to unit operation, the complete gas train and all connections must be leak
tested using a non-corrosive soap.
e The vent termination must be located a minimum of 4 feet above grade level. If
side-wall venting is used, the installation must conform to the following
requirements extracted from 248 CMR 5.08 (2):
(a) For all side wall horizontally vented gas fueled equipment installed in every dwelling,
building or structure used in whole or in part for residential purposes, including those owned
or operated by the Commonwealth and where the side wall exhaust vent termination is less
than seven (7) feet above finished grade in the area of the venting, including but not limited to
decks and porches, the following requirements shall be satisfied:
1. INSTALLATION OF CARBON MONOXIDE DETECTORS: At the time of installation of the
side wall horizontal vented gas fueled equipment, the installing plumber or gasfitter shall
observe that a hard-wired carbon monoxide detector with an alarm and battery back-up is
installed on the floor level where the gas equipment is to be installed. In addition, the
installing plumber or gasfitter shall observe that a battery operated or hard-wired carbon
monoxide detector with an alarm is installed on each additional level of the dwelling,
building or structure served by the side wall horizontal vented gas fueled equipment. It
shall be the responsibility of the property owner to secure the services of qualified licensed
professionals for the installation of hard-wired carbon monoxide detectors.
a. In the event that the side wall horizontally vented gas fueled equipment is installed in
a crawl space or an attic, the hard-wired carbon monoxide detector with alarm and
battery back-up may be installed on the next adjacent floor level.
b. In the event that the requirements of this subdivision cannot be met at the time of
completion of installation, the owner shall have a period of thirty (30) days to comply with
the above requirements; provided, however, that during said thirty (30) day period, a
battery-operated carbon monoxide detector with an alarm shall be installed.
2. APPROVED CARBON MONOXIDE DETECTORS: Each carbon monoxide detector as
required in accordance with the above provisions shall comply with NFPA 720 and be
ANSI/UL 2034 listed and IAS certified.
3. SIGNAGE: A metal or plastic identification plate shall be permanently mounted to the
exterior of the building at a minimum height of eight (8) feet above grade directly in line
with the exhaust vent terminal for the horizontally vented gas fueled heating appliance or
equipment. The sign shall read, in print size no less than one-half (1/2) inch in size, "GAS
VENT DIRECTLY BELOW. KEEP CLEAR OF ALL OBSTRUCTIONS". (Continued)
4. INSPECTION: The state or local gas inspector of the side wall horizontally vented gas
fueled equipment shall not approve the installation unless, upon inspection, the inspector
observes carbon monoxide detectors and signage installed in accordance with the
provisions of 248 CMR 5.08(2)(a)1 through 4.
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Requirements for Massachusetts Installations

(b) EXEMPTIONS: The following equipment is exempt from 248 CMR 5.08(2)(a)1 through 4:
1. The equipment listed in Section 10 entitled "Equipment Not Required to Be Vented" in
the most current edition of NFPA 54 as adopted by the Board.

2. Product Approved side wall horizontally vented gas fueled equipment installed in a
room or structure separate from the dwelling, building or structure used in whole or in
part for residential purposes.

(c) MANUFACTURER REQUIREMENTS - GAS EQUIPMENT VENTING SYSTEM PROVIDED. When

the manufacturer of Product Approved side wall horizontally vented gas equipment provides

a venting system design or venting system components with the equipment, the instructions

provided by the manufacturer for installation of the equipment and the venting system shall

include:
1. Detailed instructions for the installation of the venting system design or the venting
system components; and
2. A complete parts list for the venting system design or venting system.

(d) MANUFACTURER REQUIREMENTS - GAS EQUIPMENT VENTING SYSTEM NOT PROVIDED.

When the manufacturer of a Product Approved side wall horizontally vented gas fueled

equipment does not provide the parts for venting the flue gases, but identifies "special venting

systems", the following requirements shall be satisfied by the manufacturer:
1. The referenced "special venting system" instructions shall be included with the
appliance or equipment installation instructions; and
2. The "special venting systems" shall be Product Approved by the Board, and the
instructions for that system shall include a parts list and detailed installation instructions.

(e) A copy of all installation instructions for all Product Approved side wall horizontally vented

gas fueled equipment, all venting instructions, all parts lists for venting instructions, and/or all

venting design instructions shall remain with the appliance or equipment at the completion of
the installation.
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SECTION 2:INSTALLATION

| 2.1 Introduction \

This section provides the descriptions and procedures necessary to unpack, inspect and install
AERCO Benchmark Boilers.

| 2.2 Receiving The Unit \

Each Benchmark Boiler System is shipped as a single crated unit. The shipping weight for these
BMK models is approximately as follows:

e BMK750: 1,100 Ibs. (499 kg)
¢ BMK1000: 1,200 Ibs. (544 kg)
e BMK1500/2000: 1,800 Ibs. (817 kg).
e BMK2500/3000: 2,200 Ibs. (1000 kg)
e BMK4000/5000N: 2,500 Ibs. (1134 kg)
e BMK5000/6000: 3,530 Ibs. (1601 kg)

The unit must be moved with the proper rigging equipment for safety and to avoid equipment
damage. The unit should be completely inspected for evidence of shipping damage and shipment
completeness at the time of receipt from the carrier and before the bill of lading is signed.

While packaged in the shipping container, the unit must be moved by pallet jack or forklift
from the front only.

NOTE: AERCO is not responsible for lost or damaged freight. Each unit has A Tip-N-Tell
indicator on the outside of the crate, which indicates if the unit has been turned on its side
during shipment. If the Tip-N-Tell indicator is tripped, do not sign for the shipment. Note the
information on the carrier’s paperwork and request a freight claim and inspection by a claims
adjuster before proceeding. Any other visual damage to the packaging materials should also
be made clear to the delivering carrier.

2.3 Unpacking

Carefully unpack the unit taking care not to damage the unit enclosure when cutting away
packaging materials

After unpacking, make a close inspection of the unit to ensure that there is no evidence of damage
not indicated by the Tip-N-Tell indicator. The freight carrier should be notified immediately if any
damage is detected.

The following accessories come standard with each unit and are either packed separately within
the unit’s shipping container or are factory installed on the unit:

e Pressure/Temperature Gauge

o ASME Pressure Relief Valve

e Condensate Drain Trap (P/N 24441)

e A17,1-1/2” or 2” Natural Gas Supply Shutoff Valve, and a Propane Shutoff Valve on
Propane and Dual Fuel units

When optional accessories are ordered, they may be packed within the unit’s shipping container,
factory installed on the unit, or packed and shipped in a separate container. Any standard or
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optional accessories shipped loose should be identified and stored in a safe place until ready for
installation or use.

2.4 Site Preparation

Ensure that the site selected for installation of the Benchmark Boiler includes:

e Access to a natural gas and/or propane gas supply that conforms to the pressures
specified in the Benchmark Gas Supply Design Guide (TAG-0047, GF-2030).

e Access to AC input power specified in the Benchmark Electrical Power Design Guide
(TAG-0048, GF-2060).

e To ensure proper condensate drainage, the unit must be installed on a level concrete
“housekeeping” pad. See Section 2.4.3 for pad requirements.

2.4.1 Installation Clearances

All Benchmark models are the same height, but vary in depth by model. The unit must be installed
with the prescribed clearances for service as shown in Figure 2-1a through 2-1e. The minimum
clearance dimensions, required by AERCO, are listed below for all models. However, if Local
Building Codes require additional clearances, these codes shall supersede AERCO’s
requirements.

The minimum acceptable clearances required are as follows:

BMK750 — 5000N BMK5000-6000

e Front: 24 inches (61 cm) Front: 36 inches (91 cm)
e Sides: 24 inches (61 cm) Sides: 24 inches (61 cm)
e Rear: 24 inches (61 cm) Rear: 24 inches (61 cm)
e Top: 18inches (45.7 cm) Top: 18inches (45.7 cm)

All gas piping, water piping and electrical conduit or cable must be arranged so that they do not
interfere with the removal of any panels or inhibit service or maintenance of the unit.

In multiple unit installations, it is important to plan the position of each unit in advance. Sufficient
space for piping connections and future service/maintenance requirements must also be taken
into consideration. All piping must include ample provisions for expansion.

NOTE: Benchmark units may be installed with zero side clearances in pairs only. The
perimeter clearances still apply. See drawings in Appendix A.

If installing a Combination Control System (CCS) using an ACS panel (ACS is not needed for
combination mode, but can still be used if installing with a legacy BMK unit, or if you already have
a panel want to continue to use it), it is important to identify the Combination Mode Boilers in
advance and place them in the proper physical location. For more information refer to Section
6.6: Combination Control System of the Benchmark -Edge: Operation-Service-Maintenance
Manual (OMM-0137, GF-211).
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Figure 2-1b: BMK1500/2000 Clearances
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Figure 2-1e: Benchmark Model 5000 & 6000 Clearances

Keep the unit area clear and free from all combustible materials and flammable vapors or
liquids.

FOR MASSACHUSETTS ONLY:

For Massachusetts installations, the unit must be installed by a plumber or gas-fitter licensed
within the Commonwealth of Massachusetts. In addition, the installation must comply with all
requirements specified in Section 1.4, above.

2.4.2 Setting the Unit

If anchoring the unit, refer to Figure 2-2a through 2-2e for anchor locations.

o All holes are flush with the bottom surface of the frame.
e All dimensions shown are in inches [millimeters]
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Figure 2-2b: BMK1500/2000 Anchor Bolt Locations
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2.4.3 Housekeeping Pad Requirements

To ensure proper condensate drainage, the unit must be installed on a level concrete
“housekeeping” pad. The unit must be positioned on the pad such that the condensate
assembly is not located over the pad, as shown below.

The minimum thickness of the concrete “housekeeping” pad depends on two factors:
o Which Benchmark model you're installing
e Whether the unit will connect to a Condensate Neutralizer tank.
The minimum pad thickness for installations without a Condensate Neutralizer tank are:
e Benchmark 750 & 1000: 4 to 6 inches (10.2 to 15.2 cm)
e Benchmark 1500 to 6000: 4 to 8 inches (10.2 to 20.3 cm)

If you are using the AERCO Condensate Neutralizer Tank (P/N 89030), you must ensure
enough height for the condensate to drain into the condensate trap, then into the neutralizer
tank, and then to the drain. This may require that a pit be dug for the Neutralizer Tank. For more
information on the Condensate Neutralizer Tank, see Technical Instructions TID-0074.

The following table specifies the minimum pit depth for the AERCO Condensate Neutralizer
Tank (P/N 89030) if the boiler is installed on a 4" pad, and the pad height if the Neutralizer Tank
must be installed on the floor; note, in all cases a 6” pad eliminates the need to a pit.

BMK Model | Minimum Pit Depth Pad Height Without Pit
750/1000 Pit not required 4"

1500/2000 1-1/4” 5-1/4"
2500/3000 17 5”

4000/5000N 1-3/4” 5-3/4”
5000/6000 Pit not required 4"

Note - Install unions
for maintenance

CONDENSING AERCO
BOILER CONDENSATE
TRAP

1" FNPT 1" FNPT
INLET OUTLET

o \
Housekeeping 6.0'fMIN. Trap
Pad l Support

Condensate

Neutralizer TO DRAIN

Figure 2-3: Condensate Neutralizer Tank Installation
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| 2.5 Lifting Provisions \

When lifting or moving the boiler, DO NOT attempt to manipulate the boiler using the gas
train or blower.

2.5.1 BMK750 - 1000 Lifting Provisions

Unpack and inspect the unit, then remove the four (4) lag screws securing the boiler to the
shipping pallet. The boiler can be lifted and moved by inserting forklift tines in the front slots
provided in the base of the unit, or it can be lifted by attaching a lifting bar to the unit’'s heat
exchanger. A lifting bar (P/N 59174), with attaching hardware, is supplied with each unit. When
shipped, this bar is attached to the rear of the unit as shown in Figure 2-4a (View A). One (1)
lifting tab is provided at the top of the unit’s heat exchanger as shown. This tab is used to attach
the lifting bar to the unit, as described below.

When using the lifting tab and bar, ensure there is no load placed on the gas train or blower.

Attaching the Lifting Bar: BMK750/1000 Instructions

1. Remove the lifting bar from its shipping location at the rear of the unit (Figure 2-4a, View A).
Retain the two (2) hex head cap screws, hex nuts and flat washers.

2. Remove the top shroud from the boiler and locate the lifting tab at the top-rear of the heat
exchanger.

3. Attach the lifting bar to the heat exchanger lifting tab using the hardware removed in step 1
(Figure 2-4a, View B). The upper end of the lifting bar containing the oval cutout should be
positioned over the top of the heat exchanger as shown.

4. Using proper rigging equipment capable of lifting 1200 Ibs. (544 kg), lift the boiler and
position it on the housekeeping pad.

5. After the boiler is properly set on the pad, detach the lifting bar and replace the shroud on
the top of the unit, but retain the lifting bar for possible reuse at the installation site.

LIFTING BAR
IN LIFTING
POSITION

5

VIEW A - SHIPPING POSITION VIEW B - LIFTING POSITION

Figure 2-4a: BMK750/1000 Boiler Lifting Provisions
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2.5.2 BMK1500 - 5000N Lifting Provisions

Three lifting lugs are provided at the top of the primary heat exchanger as shown in Figure 2-4b.
Remove the front top panel from the unit to provide access to the lifting lugs. Remove the four (4)
lag screws securing the unit to the shipping skid. Lift the unit off the shipping skid and position it
onthe 4inch to 8-inch (10.2 cm to 20.3 cm) housekeeping concrete pad (required) in the desired
location. LIFTING LUGS (3 POSITIONS)

YELLOW ARROWS

2" NATURAL
GAS OR 717
PROPANE GAS
INLET

Figure 2-4b: Boiler Lifting Provisions — BMK1500/2000 Shown

2.5.3 BMK5000 & 6000 Lifting Provisions

Two (2) lifting lugs are provided at the top of the primary heat exchanger (see Figure 2-4c). The
location of the lifting tabs is marked on the shrink-wrap coving the unit for shipping.

Remove the four (4) lag screws securing the unit to the shipping skid, and, if still in place,
remove the front Top Panel. Lift the unit off the shipping skid using a spreader bar and position
it on the (required) concrete Housekeeping Pad in the desired location.

When lifting or moving the boiler, do not attempt to manipulate the unit using the gas train or
blower. A spreader bar is required for all vertical lifts. Failure to use a spreader bar can put
excessive force on the unit and can cause boiler failure.

LIFTING LUGS

NOTE:
The front top panel must be
removed to access the front
lifting lug.

Figure 2-4c: Lifting Lug Locations — BMK5000 & 6000
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| 2.6 Supply And Return Piping \

When connecting the hot water outlet and cold-water inlet to building piping, first make sure the

mating surfaces are thoroughly clean. Gaskets of appropriate size for the pipe flange must be
provided in the field.

Operating the unit above the maximum flow requirements of the boiler will void warranty.

NOTE: If the boiler is equipped with dual returns, but only one connection will be use, be sure to
connect your return piping to the primary/lower connection.

2.6.1 BMK750 — 1000 Supply and Return Piping

Benchmark 750 and 1000 Boiler utilizes 3” (7.62cm) 150# flanges for the water system supply

and return piping connections. The physical location of the supply and return piping connections
are on the rear of the unit as shown in Figure 2-5a.

3" HOT WATER OUTLET
(SUPPLY)

1” NATURAL GAS INLET (SINGLE-

FUEL AND DUAL-FUEL MODELS);

1” PROPANE INLET (SINGLE-FUEL
MODELS)

LIFTING
BAR
(Must be
removed)
3/4” (1.91cm) PROPANE INLET

(DUAL-FUEL MODELS)
3” SECONDARY WATER INLET
/ WARMER WATER RETURN (optional)
" AIR INLET

3” PRIMARY WATER INLET
COOLER WATER RETURN

, . N— DRAIN VALVE
1/4” ANALYZER a CONDENSATE DRAIN

NPTPORT  Figure 2-5a: BMK750/1000 Supply and Return Locations

2.6.2 BMK1500 — 5000N Supply and Return Piping
Benchmark 1500 — 3000 units have the following inlets and outlets:

e 47(10.2 cm) 150# flange water INLET (supply) and hot water OUTLET (return) piping.
e One of the following gas inlet pipes:

o 27 (5.08 cm) Natural Gas inlet pipe.

o 17 (2.54 cm) Propane inlet pipe (BMK 1500-2000).

o 27 (5.08 cm) Propane inlet pipe (BMK 2500-3000).
e 8”(20.3 cm) Air Inlet adapter.

Benchmark 4000 and 5000N units have:

e 6" (15.2 CM) 150# flange water INLET (supply) and hot water OUTLET (return) piping.
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e One of the following gas inlet pipes:
o 37 (7.62 cm) Natural Gas inlet pipe.
o 1.5”(3.81 cm) Propane inlet pipe

e 107 (25.4 cm) Air Inlet adapter.

NATURAL GAS OR
PROPANE INLET

000 . i > o - _
o“— (H)(L); D/I\E/_IA_\TER \ ) l@ ’ @

(SUPPLY)

BMK2500 — 5000N

AIR INLET \\

2 SECONDARY WATER INLET
: @ (WARMER WATER RETURN)
& (optional)

PRIMARY
WATER INLET
(COOLER WATER

gy
\ EXHAUST MANIFOLD
CONDENSATE DRAIN

Figure 2-5b: BMK1500 — 5000N Supply and Return Locations
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2.6.3 BMK5000 - 6000 Supply and Return Piping

Benchmark 5000 and 6000 boilers utilizes 6” (15.24 cm) flanged fittings for the water system
supply and return piping connections. The physical location of the supply and return piping
connections are shown in Figure 2-5c.

6” HOT WATER OUTLET
(15.24 cm)

1-1/2” PROPANE GAS INLET
(DUAL FUEL & PROPANE ONLY)
—— AIRINLET

14” (35.6 cm)

6” (15.24 cm) SECONDARY
WATER INLET
(optional)

6” (15.24 cm) PRIMARY
WATER INLET

2” NATURAL GAS
INLET

\CONDENSATE DRAIN

Figure 2-5¢c: BMK5000 & 6000 Supply and Return Locations (DF Model Shown)

2.6.4 Dual Inlet Return Piping

The optional dual inlet connections allow Benchmark units to be configured with a separate cooler
return temperature zone, rather than blending high and low return temperature zones. Utilizing
the dual return capability, these boilers can take further advantage of the condensing capabilities.
When configured with a lower return temperature zone or AERCO SmartPlate EV, thermal
efficiency can improve by up to 6% (based on an 80 °F (26.7 °C) minimum return water
temperature at full fire). Lower return temperatures are possible, which would yield even greater
efficiency gains. The maximum temperature differential across the boiler heat exchanger is 100
°F (37.8 °C).

To use the secondary inlet, pipe the warmer return water to the secondary (upper) inlet and the
cooler return water to the primary (lower) inlet. If the flow through both the primary and the
secondary return is constant, then the combined minimum flows must equal the specified
minimum flow of the boiler. If the flow through either of the inlet returns is intermittent, then the
minimum flow through one of the return connections must always equal the specified minimum
flow of the boiler. Contact your AERCO representative for additional information.

OMM-136_I « 7/23/2021 Technical Support ¢ (800) 526-0288 * Mon-Fri, 8 am - 5 pm EST Page 23 of 67



Benchmark -Edge [ii]: Installation Manual @HERCU
SECTION 2 — INSTALLATION A WATTS Brand

| 2.7 Pressure Relief Valve Installation \

An ASME rated Pressure Relief Valve is supplied with each Benchmark Boiler (BMK5000 and
6000 boilers are supplied with one or more valves, depending on the pressure required). The
pressure rating for the relief valve must be specified on the sales order. Available pressure ratings
range from 30 to 160 psi (207 to 1103 kPa). The relief valve is installed on the hot water outlet
of the boiler as shown in Figure 2-6a — 2-6¢. A suitable pipe joint compound should be used on
the threaded connections. Any excess should be wiped off to avoid getting any joint compound
into the valve body. The relief valve must be piped to within 12 inches (30.5 cm) of the floor to
prevent injury in the event of a discharge. No valves, restrictions, or other blockages are allowed
in the full port discharge line. In multiple unit installations the discharge lines must NOT be
manifolded together. Each must be individually run to a suitable discharge location.

INSTALL TRIDICATOR
GAUGE HERE
(P/N 123675-TAB)

PRESSURE
RELIEF VALVE

3” HOT BOILER
WATER OUTLET

PRESSURE =™~ INSTALL
RELIEF VALVE TRIDICATOR GAUGE
HERE

(P/N 123675-TAB)

4’ HOTBOILER =
WATER OUTLET

6” HOT BOILER
WATER OUTLET

PRESSURE
RELIEF VALVE

Figure 2-6c. BMK5000 — 6000 P&T Relief Valve Location
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2.8 Pressure/Temperature Gauge Installation

A Pressure/Temperature Gauge is included in the loose parts kit for installation in the boiler
outlet piping. It must be installed so that the sensing bulb is inserted into the hot water outlet

flow from the boiler, as shown below.

—_—

CORRECT

ﬁ

.
.

INCORRECT

HOT BOILER
WATER OQUT

Figure 2-7: Pressure/Temperature Gauge Installation Location

2.9 Condensate Drain and Piping

The Benchmark Boiler is designed to condense water vapor from the flue products. Therefore,
the installation must have provisions for suitable condensate drainage or collection. See below
for information on the condensate drain and piping for the various models.

The condensate drain port located on the exhaust manifold (see Figure 2-7a and 2-7b, below)
must be connected to the condensate trap (P/N 24441), which is packed separately within the
unit’s shipping container. Its inlet and outlet connections contain tapped 3/4” NPT ports.

A sample condensate trap installation is shown in Figure 2-7a and 2-7b. However, the actual
installation details for the trap will vary depending on the available clearances, housekeeping pad
height/dimensions and other prevailing conditions at the site.

NOTE: The following guidelines must be observed to ensure proper condensate drainage:
e Condensate trap inlet must be level with or lower than the exhaust manifold drain port.

e The base of the condensate trap must be supported to ensure that it is level (horizontal).

e The trap must be removable for routine maintenance. AERCO recommends that a union
be utilized between the exhaust manifold condensate drain port and the trap inlet port.

o If the condensate trap does not connect directly to the exhaust manifold condensate drain
port, the pipe between the drain and the trap must be stainless steel or aluminum.

e The concrete housekeeping pad must not extend under the condensate assembly.

Condensate Drain Installation

1. Connect the condensate trap inlet to the exhaust manifold drain connection using the
appropriate piping components (nipples, reducers, elbows, etc.).

2. At the condensate trap outlet, install a 3/4” NPT nipple.

3. Connect 17 (2.54 cm) I.D. of polypropylene hose to the trap outlet and secure with a clamp.

4. Route the hose on the trap outlet to a condensate neutralizer tank or nearby floor drain.
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Use PVC, stainless steel, aluminum, or polypropylene for condensate drain piping. Do NOT
use carbon or copper components.

If a floor drain is not available, a condensate pump can be used to remove the condensate to an
appropriate drain. The maximum condensate flow rate is:

Model Maximum Condensate Flow Per Boiler
BMK750 6 gallons (23 L) per hour BMK3000 20 gallons (76 L) per hour
BMK1000 8 gallons (30 L) per hour BMK4000 30 gallons (114 L) per hour
BMK1500 9 gallons (34 L) per hour BMK5000N 33 gallons (125 L) per hour
BMK2000 10 gallons (38 L) per hour BMK5000 34 gallons (128 L) per hour
BMK2500 17 gallons (64 L) per hour BMK®6000 40 gallons (151 L) per hour
10n Sover Truue
INTEGRAL ADAPTOR AND

l'-' THUMBSCREW

| CONDENSATE
COMBUSTION " TRAP
ANALYZER (PIN 24441)
PROBE PORT FLUE STARTER 3/4” NPT
SECTION NIPPLE
EXHAUST
MANIFOLD ‘ S o= HOSE
r,) CLAMP
| 1” DIAM.

4” L_ \ l-/:

| o
3/4” NPT CONDENSATE
HOUSE- NIPPLES SUPPORT NEUTRALIZER
KEEPING | 4-6"(10-15.2 cm)
PAD THICK

v

Figure 2-7a: BMK750/1000 Sample Condensate Trap Installation

OMM-136_I « 7/23/2021 Technical Support ¢ (800) 526-0288 * Mon-Fri, 8 am - 5 pm EST Page 26 of 67



Benchmark -Edge [ii]: Installation Manual

(RERCO

SECTION 2 — INSTALLATION A WATTS Brand
TRAP INLET
COMBUSTION INTEGRAL ADAPTOR AND
ANALYZER THUMBSCREW
PROBE PORT
TOP
FLUE STARTER COVER CONDENSATE
SECTION sTcHRUE'\\//I\?s TRAP (P/N 24441)
BOILER 4 onch)
3/4” NPT
NIPPLES
EXHAUST
T HOSE
MANIFOLD — ° HoS
""" 17 (2.54 cm) DIAM.
— Hi)SE
HOUSE- T =
KEEPING 4-8” (10-20 cm) —
THICK EXHAUST TO
PAD MANIFOLD CONDENSATE
¢ DRAIN PORT SUPPORT NEUTRALIZER

Figure 2-7b: BMK1500 — 6000 Sample Condensate Trap Installation

| 2.10 Gas Supply Piping

AERCO’s Benchmark Gas Supply Desigh Guide, TAG-0047 (GF-2030) must be consulted

prior to designing or installing any gas supply piping.

Never use matches, candles, flames or other sources of ignition to check for gas leaks.

Many of the soaps used for gas pipe leak testing are corrosive to metals. Therefore, piping
must be rinsed thoroughly with clean water after leak checks have been completed.

NOTE: Arrange all gas piping so it does not interfere with removal of any covers, inhibit
service/maintenance, or restrict access between the unit and walls, or another unit.

BMK Model Natural Gas Piping

Propane Piping

750 and 1000 1 inch (2.54 cm) in back of unit

Single Fuel: 1 inch (2.54 cm) in back
of unit
Dual Fuel: 3/4 inch (1.91 cm) in back
of unit

1500 — 3000 2 inch (5.08 cm) on top of unit

1inch (2.54 cm) on top of unit

4000 and 5000N 3inch (7.62 cm) on top of unit

1-1/2 inch (3.81 cm) on top of unit

2 inch (5.08 cm) in back of unit

5000 and 6000 3-inch (7.62 cm) LGP in back of unit

1-1/2 inch (3.81 cm) on top of unit

Prior to installation, all pipes should be de-burred and internally cleared of any scale, metal chips
or other foreign particles. Do NOT install any flexible connectors or unapproved gas fittings. Piping
must be supported from the floor, ceiling or walls only and must not be supported by the unit.
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A suitable piping compound, approved for use with natural gas, should be used. Any excess must
be wiped off to prevent clogging of components.

To avoid unit damage when pressure testing gas piping, the unit must be isolated from the gas
supply piping. A thorough leak test of all external piping must be performed using a soap and
water solution or suitable equivalent. The gas piping used must meet all applicable codes.

2.10.1 Gas Supply Specifications

AERCO Benchmark Low NOXx series boilers require a stable natural gas and propane input
pressure. It must comply with the allowable gas inlet pressure range specified in the Benchmark
Gas Supply Design Guide (TAG-0047, GF-2030).

2.10.2 External Gas Supply Regulator

An external gas pressure regulator is required on the gas inlet piping under most conditions (see,
below). Regulators must conform to the specifications in the Benchmark Gas Supply Design
Guide (TAG-0047, GF-2030).

NOTE: It is the customer’s responsibility to source and purchase the appropriate gas
regulator. AERCO offers for sale an appropriate regulator, which may be ordered at the time of
unit purchase or separately. Contact your AERCO sales representative for more information.

On all Benchmark models it is strongly recommended that the pressure regulator be installed a
minimum distance of 10 pipe diameters between the pressure regulator and the nearest
downstream fittings (an elbow or the unit itself), and a minimum of 5 pipe diameters between
the pressure regulator and any upstream fitting, such as elbow or shutoff valve, as shown in
Figure 2-8a — 2-8e, below.

Minimum
5 pipe
diameters
in length

DRIP LEG \
1 MANUAL /
SHUTOFF VALVE

Minimum
10 pipe
diameters
in length

GAS PRESSURE
REGULATOR

Figure 2-8a: BMK750/1000 Gas Regulator and Manual Shut-Off Valve
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Minimum
length
conforms to

NATURAL GAS weslPFr
INLET

DRIP LEGS

PROPANE INLET

MANUAL SHUTOFF VALVES

PRESSURE
REGULATORS

NATURAL GAS =9
INLET

GAS PRESSURE REGULATOR

GAS INLET
MANUAL SHUT-OFF
VALVE

Minimum length
conforms to
Figure 2-8a

Figure 2-8c: BMK1500-5000N Gas Regulator and Manual Shut-Off Valve
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Minimum length
NATURAL GAS MANUAL conforms to Figure 2-8a
SHUT-OFF VALVE

NATURAL GAS INLET weelP™ NATURAL GAS PRESSURE REGULATOR

PROPANE INLET ===

g
PROPANE MANUAL SHUT- /

OFE VALVE PROPANE INLET

NATURAL GAS INLET

PROPANE PRESSURE
REGULATOR

Minimum length
conforms to Figure 2-8a

NOTE: In propane-only units, the natural gas piping and components shown in Figure 2-8d
and 8e are not present.

Figure 2-8d: BMK1500-5000N Gas Regulator and Manual Shut-Off Valve — Dual Fuel

1-1/2” MANUAL GAS
SHUT-OFF VALVE

PROPANE INLET

Minimum length
conforms to Figure 2-8a

DRIP LEG

— NATURAL GAS

PROPANE PRESSURE PRESSURE REGULATOR

REGULATOR

—— 2" MANUAL GAS
SHUT-OFF VALVE

NATURAL GAS
INLET

«— DRIPLEG

N

Minimum length
conforms to Figure 2-8a

Figure 2-8e: BMK5000/6000 Manual Gas Shut-Off Valve Location — Dual Fuel
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NOTE: Massachusetts Installations Only

For Massachusetts installations, anexternal gas supply regulator must be positioned as shown
in Figure 2-8a — 2-8e, above. The gas supply regulator must be properly vented to outdoors.
Consult yor local gas utility for requirements concerning venting of the supply gas regulator.

2.10.3 Manual Gas Shutoff Valve

A manual shut-off valve must be installed in the gas supply line upstream of the boiler as shown

in Figure 2-8a — 2-8e, above.

2.11 AC Electrical Power Wiring

AERCO’s Benchmark Electrical Power Design Guide, TAG-0048 (GF-2060), must be consulted

prior to connecting any AC power wiring to the unit.

2.11.1 Electrical Power Requirements

Benchmark boilers are available with the following power options:

BMK Model Voltage Phase Amperage

BMK750 — 1000 Domestic 120V 12 /60 Hz 15
BMK750 — 1000 International 220V 10 / 50-60 Hz 20
BMK1500 — 2000 Domestic 120V 12 /60 Hz 20
BMK1500 - 2000 International 220V 12 / 50-60 Hz 20
. 208V 30 /60 Hz 20

BMK2500 - 3000 Domestic 260 V 305/ 60 Hz 15
BMK2500 - 3000 International 380-415V 30 [ 50-60 Hz 15
. 208V 30 /60 Hz 40

BMK4000 — 5000N Domestic 280V 30/ 60 Hz 0
. 208 vV 30 /60 Hz 30

BMK5000 - 6000 Domestic 260 V 305/ 60 Hz 20
BMK5000 - 6000 Canada 575V 390 /60Hz 20
BMK5000 - 6000 International 380-415V 3¢ [ 50-60 Hz 20

All power requirements are in the Benchmark Electrical Power Design Guide (TAG-0048).
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2.11.2 Power Panel Locations

External AC power connection is made inside the Power Panel, located on the front of the unit,
behind the unit’s removable front panel.

SECONDARY
POWER PANEL
(with cover)

MAIN POWER
PANEL
(with cover)

I/0 BOARD
(with protector)

Figure 2-9: Power Panel — Shown with Cover in Place

The front cover of the Power Panel has a label showing the required AC power connections.
Some representative labels are shown below.

Each unit must be connected to a dedicated electrical circuit. NO OTHER DEVICES SHOULD
BE ON THE SAME ELECTRICAL CIRCUIT AS THE BOILER.

A switch must be installed on the electrical supply line, external to the unit, in an easily accessible
location to quickly and safely disconnect electrical service. DO NOT attach the switch to sheet
metal enclosures of the unit.

After placing the unit in service, the ignition safety shutoff device must be tested. If an external
electrical power source is used, the installed boiler must be electrically bonded to ground in
accordance with the requirements of the authority having jurisdiction. In the absence of such
requirements, the installation shall conform to National Electrical Code (NEC), ANSI/NFPA 70
and/or the Canadian Electrical Code (CEC) Part I, CSA C22.1 Electrical Code.

For electrical power wiring diagrams, see the Benchmark Electrical Power Design Guide, TAG-
0048 (GF-2060).
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2.11.3 Electrical Power Panel Internal Components

Remove the front panel to access the Power Panel. Run the electrical service through the
opening above the Power Panel and make the connections to the Power Breaker in accordance

to the Power Panel cover label (see Figure 2-9, above).

The power breaker shown does NOT remove power from the terminal blocks.

FUSE BLOck WIRE CONDUITS FUSE BLOCK

000000 |00QOO00QO0
Ve L N CF

* D POWER
E§' R = )|[e=] BREAKER
!§§ 000 |00odooooo Ol
<= | 1 B3
12V POWER SUPPLY FLAME ROD SIGNAL TERMINAL BLOCKS
AMPLIFIER

Figure 2-10a: BMK750 - 1500 110 V Power Panel

FUSE BLOCK WIRE CONDUITS FUSE BLOCK

I(P (1)

POWER
T T BREAKER

In 0
-
==
UITELRUSE #312006
o H

12V POWER SUPPLY TERMINAL BLOCKS
Figure 2-10b: BMK2500 — 6000 Power Panel Internal Components
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NOTES:

e The 115V to 24V transformer provides power for the Edge Controller and the Sequencing
Isolation Valve. It is mounted on the back side of the Main Power Panel. All other
components in the Power Panel are mounted on a DIN rail on the front side of the panel.

e All electrical conduit and hardware must be installed so that it does not interfere with the
removal of any unit covers, inhibit service/maintenance, or prevent access between the
unit and walls or another unit.

2.12 Field Control Wiring — 1/0 Board

Each unit is fully wired from the factory with an internal operating control system. No field control
wiring is required for normal operation. However, the Edge Controller used with your Benchmark
unit does allow for some additional control and monitoring features. Wiring connections for these
features are made on the Input/Output (1/0) board located behind the unit’s removable front panel,
as shown in Figure 2-11.

MAIN POWER
PANEL
(cover removed)

SECONDARY
POWER PANEL
(cover removed)

/0 BOARD
(with protector)

FLOW SENSOR OXYGEN SENSOR

AIR PUMP
(AIR EDUCTOR ON BMK5000 &
6000 ONLY)

4-20mA OUT

PUMP RELAY

BLOWER RELAY BLOCKED FLUE

SWITCH

@ |
£

Gy

(@

Figure 2-12: Secondary Power Panel Terminals
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1

1

I/O BOARD POWER
HARNESS 63232
CONNECTOR J24

SPARK MONITOR
"~ FROM SHELL
HARNESS 63216-2
CONNECTOR J9

«J7

DUAL FUEL SWITCH

— HARNESS 63239
(DUAL FUEL ONLY)

14 CONNECTORJ10

S
S
S
S
S
S
Q
S
S
S
S
S

~
)
-]

°

S1
S

o
@]
o]
o
(0]
o
o]
(o]
(o)
o
(0]
o
o
o
o]
(e]

iy ; VALVE HARNESS
S i i ~ 0O %> INTERLOCK FROM SHELL
Lol ‘ 26+ J6 HARNESS 63216-2

0©6
Q. J6PINS3 &4

40 PIN RIBBON 1/0
HARNESS 63220
CONNECTORJ1

LOW WATER CUTOFF JUMPER \_ 30 PIN RIBBON 1/0 HARNESS 63221
CONNECTOR J8 CONNECTOR J2
Figure 2-13: 1/O Board Cable Connections

2.12.1 1/O Board Connections

The 1/0 board contains the terminal listed below, arranged on removable, named connector
strips J3 through J7 and J14, plus Molex connectors for unit harnesses. The maximum gauge
of wires connecting to the 1/O board is 14.

Ignition Transformer | Line Voltage

-

oo DT o
= =] v = = =
i /]i ‘Lﬂl.\l\ J% T~ AC Hot
Ground _Ll; % lgnition  TInAM \7,

Transformer AC Neutral
Current Sense  Neutral

J24 J9

J24

NOTE: To facilitate making the connections, these strip can be lifted off the /O board. The
entire strip is then remounted on the 1/0O board after all connections have been made. If a
connector strip is removed, it must be re-mounted in its original orientation (connecting wires
arranged around the outside perimeter of the I/O board).
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Connector Strip J3 Terminals

Pin # | Name Description
Connections to Outside Air Temperature (OAT) sensor (P/N 61048). Used
1 Outside Temp + on Manager and Backup Manager units. Required for the OUTDOOR RESET
mode of operation. To enable this mode, go to the Controller's Main Menu
2 Outside Temp - - Advanced Setup = Unit 2 Application Configuration and set SH
Operating Mode to Outdoor Reset, then configure the related parameters.
3 Shield Connection to the shield from any cable.
Connection to the Supply Header temperature sensor (2 wire sensor P/N
24410, or 4 wire sensor P/N 61058) for:
e Main Loop (in a Variable-Primary application)
4 Supply Header + e Secondary Loop (in a Primary-Secondary application)
5 Supply Header — * Loop 1 (in a Multi-application) _
Typically, used on Manager and Backup Manager units.
For more information, refer to the Benchmark Boiler Application Guide
(TAG-0019)
6 Remote Analog In + | Connection to the Analog Remote Signal, if Operating Mode = Remote
7 Remote Analog In — | Setpoint. Used on Manager and Backup Manager units.
8 Shield Connection to the shield from any cable.
9 PWM Input +
10 | PWM Input — Reserved for future use.
11 | BLRV.S. Pump + Reserved for future use. Boiler Variable Speed Pump. Connection for the
12 | BLRV.S. Pump - VFD signal to the pump,
13 | BST/WHM RSA485 + Dedicated to internal communication between units in a BST or WHM
14 | RSA485Iso Gnd system. ACS (legacy) panel should also be connected to this terminal.
15 | BST/WHM RS485 -
Connector Strip J4 Terminals
Pin # | Name Description
. — . - . —
1 Supply Loop 2 In a multiple application configuration, connection to the 2" loop supply
header temperature sensor.
2 Sensor Ground Ground connection for Supply Loop 2
. — . - —~
3 Return Loop 2 In a multiple application environment, connection to the 2" loop return
header temperature sensor.
4 Shield Connection to the shield from any cable.
5 RTD Spare 1 Reserved. Spare temp sensor
6 Sensor Ground Ground connection for RTD Spare 1
7 RTD Spare 2 Reserved. Spare temp sensor
Connection to the Supply Header temperature sensor (2 wire sensor P/N
24410, or 4 wire sensor P/N 61058) for:
e Main Loop (in a Variable-Primary application)
8 Return Header e Secondary Loop (in a Primary-Secondary application)
e Loop 1 (in a Multi-application)
Typically, used on Manager and Backup Manager units.
For more information, refer to the Benchmark Boiler Application Guide (TAG-
0019)
9 Sensor Ground Ground connection for Return Header Temp sensor
10 | DHW Temp SCé)r?snoerct the DHW tank temperature or DHW Loop Supply Temperature
11 | Shield Connection to the shield from any cable.
12 | CO/Analog In +
13 | CO/Analog In - Reserved for future use
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Connector Strip J5 Terminals

Pin # | Name Description
1 Spare Analog In 3 + Connection to one of the following signals:
2 Spare Analog In 3 - e SmartPlate Valve input
3 Spare Analog In 1 + e Swing V1 feedback
4 Spare Analog In 1 - e Swing V2 Feedback
5 Spare Analog In 2 + e VS Pump Feedback (Variable Speed Pump Feedback)
e Remote Setpoint 2
e DHW VSP Fdbk
To assign/program its function, go to the Controller's Main Menu 2>
6 Spare Analog In 2 - Advanced Setup 2 Ancillary Devices = Analog Inputs, then set the
Input parameter to Spare Analog In 1, Spare Analog In 2, or Spare
Analog In 3.
7 Spare Analog Out 1 + | Connection to one of the following signals:
e Fire Rate
e Cascade Valve
8 Spare Analog Out 1 - | To assign/program its function, go to the Controller's Main Menu -
Advanced Setup = Ancillary Devices = Analog Outputs, then set the
Output parameter to Spare Analog Out 1.
9 DHW V.S. Pump + Connection to the VFD signal to a DHW Variable Speed Pump, installed
between:
10 | DHW V.S. Pump - e The 4-port buffer tank and SmartPlate
e The boiler and SmartPlate in a 2-port buffer tank configuration.
11 | Spare Analog Out 3 + | Connection to the Fire Rate signal.
To assign/program its function, go to the Controller's Main Menu 2>
12 | Spare Analog Out 3 - | Advanced Setup = Ancillary Devices - Analog Outputs, then set the

Output parameter to Spare Analog Out 3.

Connector Strip J6 Terminals

Pin # Name Description
1 Remote Interlock Out Connection to an auxiliary device interlock, such as louver open
2 Remote Interlock Return | feedback or flow sensor.
3 Delayed Interlock 1 Out Connection to an auxiliary device interlock that requires a delay before
4 Delayed Interlock 1 Return| the plant starts firing.
5 Delayed Interlock 2 Out  |Connection to an auxiliary device interlock that requires a delay before
6 Delayed Interlock 2 Return|the plant starts firing.
Connector Strip J7 Terminals
Pin # | Name Description
1 Spare 2 Relay N.O. Connection to an auxiliary device enable/disable signal, such as:
e System Pump
e Summer Pump
e Pump?2
e Louver
e Louver?2
2 Spare 2 Relay Com «  Damper
e Other
To assign/program its function, go to the Controller's Main Menu >
Advanced Setup = Ancillary Devices = Relays, then set the
Relay to Spare 2 Relay and the Name to one of the above devices.
i ng gamg 22::; (N:o?ﬂ Connection to a DHW Pump enable/disable signal.
5 V2/Spare 1 Relay N.O. Connection to an auxiliary device enable/disable signal, such as:
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Connector Strip J7 Terminals
Pin # | Name Description
e Swing Valve 2 e Louver
e System Pump e Louver?2
e Summer Pump e Damper
6 | V2/Spare 1 Relay Com * Pump2 » Other .
P y To assign/program its function, go to the Controller's Main Menu =
Advanced Setup = Ancillary Devices = Relays, then set the
Relay to V2/Spare 1 Relay and the Name to one of the above
devices.
L Reserve Relay N.O. Connection to a reserve/backup boiler enable/disable signal.
8 Reserve Relay Com
9 Swing Valve 1 Relay N.O. . . . .
10 | Swing Valve Relay Com Connection to a Swing Valve 1 enable/disable signal.
11 | FaultRelay N.O. Connection to a Fault/Remote Alarm enable/disable signal.
12 | Fault Relay Com
13 | Aux Relay N.O. . - . . .
14 | Aux Relay Com Connection to an auxiliary device enable/disable signal.

Connector Strip J14 Terminals
Pin # | Name Description
1 BAS RS485 + Connection to the building automation system (BAS) network (Modbus RTU,
2 BAS RS485 - BACnet MSTP). For IP network, use the Ethernet port.
3 RS485 Local +
4 RS4585 Ground | Reserved for internal use only
5 RS485 Local -

2.13 Flue Gas Vent Installation

AERCO’s Benchmark Venting and Combustion Air Design Guide, TAG-0022 (GF-2050) must
be consulted before any flue or combustion air venting is designed or installed. Suitable, U/L
approved, positive pressure, watertight vent materials MUST be used for safety and UL
certification.

Once you have selected the vent material, enter that material in the Edge Controller:
1. Go to: Main Menu - Advanced Setup = Unit = Unit Settings.

2. Find the Vent Type parameter.

3. Set the value of this parameter to match your vent material: PVC, Polypro or Stainless
Steel. This sets the exhaust temperature limits. Note, PVC is not allowed in the state of
Massachusetts.

Because the unit is capable of discharging low temperature exhaust gases, the flue must be
pitched back towards the unit a minimum of 1/4" per foot (0.64 cm per 0.3 m) to avoid any
condensate pooling and to allow for proper drainage.

While there is a positive flue pressure during operation, the combined pressure drop of vent and
combustion air systems must not exceed 140 equivalent feet (42.7m) or 0.8” W.C. (199 Pa).
Fittings as well as pipe lengths must be calculated as part of the equivalent length. For a natural
draft installation, the draft must not exceed -0.25” W.C. (-62 Pa). These factors must be
planned into the vent installation. If the maximum allowable equivalent lengths of piping are
exceeded, the unit will not operate properly or reliably.
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2.13.1 MASSACHUSETTS INSTALLATIONS

For Massachusetts installations, the following companies provide vent systems that conform to
all applicable requirements for installations within the Commonwealth of Massachusetts. Contact
information is as follows:

Selkirk Corporation - Heatfab Division
130 Industrial Blvd.

Turners Falls, MA 01376

Phone: 1-800-772-0739
www.heatfab.com

Glover Sheet Metal, Inc.
44 Riverdale Ave.

Newton, MA 02485

Phone: (617) 527-8178
www.gloversheetmetal.com

Watertown Supply

33 Grove St.

Watertown, MA 02472
Phone: (617) 924-2840
www.watertownsupply.com

Emerson Swan Co

Engineering Products Department
300 Pond St.

Randolph, MA 02368

Phone 781-986-2555

Fax 781-986-2027
WWW.emersonswan.com

2.14 Combustion Air

The Benchmark Venting and Combustion Air Design Guide, TAG-0022 (GF-2050) MUST be
consulted before any inlet air venting is designed or installed. Air supply is a direct requirement
of ANSI 223.1, NFPA-54, CSA B149.1 and local codes. These codes should be consulted
before a permanent design is determined.

The combustion air must be free of chlorine, halogenated hydrocarbons, other chemicals that
can become hazardous when used in gas-fired equipment and other combustion products.
Common sources of these compounds are swimming pools, degreasing compounds, plastic
processing, and refrigerants. Whenever the environment contains these types of chemicals,
combustion air MUST be supplied from a clean area outdoors for the protection and longevity of
the equipment and warranty validation.

If combustion air is supplied directly to the unit(s) though air duct(s), see section 2.13.1 below.

If combustion air is not supplied through air ducts, it must be supplied to the unit(s) through two
permanent openings. These two openings must have a free area of not less than one square
inch (6.5 cm?) for each 4000 BTUs (1.17 kW) input for each unit. The free area must take
into account restrictions such as louvers and bird screens.

For Canada installations, refer to the requirements in CSA B149.1-10, sections 8.4.1 and 8.4.3.

2.14.1 DUCTED COMBUSTION AIR

For ducted combustion air installations, the air ductwork must be attached directly to the air inlet
connection on the sheet metal enclosure. Consult the Benchmark Venting and Combustion Air
Design Guide, TAG-0022 (GF-2050) when designing combustion air ducting.

In a ducted combustion air application, the combustion air ducting pressure losses must be
taken into account when calculating the total maximum allowable venting run. When using the
unit in a ducted combustion air configuration, the minimum diameter connection at the unit is:

TABLE 2-4: Air Duct Minimum Diameter
Benchmark Model Duct Diameter

BMK750 — BMK1500

6-inch (15.2 cm) diameter connection

BMK2000 — BMK3000

8-inch (20.3 cm) diameter connection

BMK4000 and 5000N

10-inch (25.4 cm) diameter connection

BMK5000 & BMK6000

14-inch (35.6 cm) diameter connection
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| 2.15 BST Sequencing Isolation Valve Installation \

All Benchmark units are pre-wired with a connection for an optional motorized external
sequencing isolation valve (P/N 92084-TAB). This valve is an integral component of AERCO’s
on-board Boiler Sequencing Technology (BST) solution. BST allows sites with multiple boilers to
have one boiler, designated the “Manager,” manage the other boilers at the site, designated as
“Clients” in such a way that the efficiency of the entire boiler array is maximized.

When operated with the BST system, the BST Manager controls its own isolation valve and
sends signals to BST Clients to open or close their isolation valves. After boiler load is satisfied,
its isolation valve remains opens for a time interval defined in the SH Valve Close Delay
parameter (see Main Menu 2 Advanced Setup - BST Cascade - Operating Controls 2>
Sequencing Controls; default = 1 minute), then closes.

Once system load is satisfied and all Client units have stopped firing, the BST Manager opens
the isolation valves of all Client units.

The implementation of BST, and the installation and use of this valve, is optional. However,
when BST is implemented, use of this valve is strongly recommended.

Installation consists of installing the sequencing isolation valve in the hot water outlet pipe, and
then connecting it to the pre-wired connector on the shell harness, as described below.

NOTE: The Sequencing Isolation Valve control is a pre-programmed valve, available only
from AERCO. It is installed only on boilers that are part of a Boiler Sequencing Technology
group. Refer to Section 7: Boiler Sequencing Technology in the Benchmark -Edge:
OPERATION-SERVICE Manual (OMM-0137, GF-211) for configuration instructions.

Sequencing Isolation Valve Installation Instructions

1. Install the sequencing isolation valve in the boiler's hot water outlet pipe.

AERCO
SEQUENCING
ISOLATION
VALVE

HOT WATER
OUTLET

Figure 2-14: Sequencing Isolation Valve Installed

2. Find the grey cable inside the unit’s enclosure with the unused Molex connector with a cap
containing a jumper wire inserted in it (the jumper wire allows units that do not have a
sequencing isolation valve to operate normally). The other end is connected to the 1/0 board
and to a power supply.
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Sequencing Isolation Valve Installation Instructions

CAP MOLEX CONNECTOR
% — —— M

JUMPER'={>< I \

Figure 2-15: Sequencing Isolation Valve Molex Connector and Jumper Wire

Isolation Valve Harness
Wire # Color Signal
1236 Black 24V Common
1237 Red 24V Hot
1238 White Valve analog input
1239 Green Valve analog feedback
1240 Black )
Delayed interlock
1241 Black

Remove and dispose of the cap with jumper wire attached.
Plug the Molex connector into the sequencing isolation valve’s connector.

When the Sequencing Isolation Valve is used, the Controller's Auxiliary Delay setting must
be setto 120 seconds. Go into the Controller's Main Menu = Advanced Setup = Ancillary
Device > Interlocks screen and set the Auxiliary Delay parameter to 120.

INTERLOCKS
Remote Interlock Name:
Remote Intlk Use D Boiler Shutdown

Delayed Interlock Name:

Auxiliary Delay

120 Sec

Figure 2-16: Interlocks Screen — Auxiliary Delay Parameter
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] 2.16 Boiler Pump Relay ‘

The Benchmark ’s power panel includes a secondary output board with a pump relay that is
designed to operate a boiler pump. This relay provides 120VAC with a maximum pilot duty of 3
amps. If the pump power requirement under all conditions is greater than 3 amps, it is required
to use this relay to activate the pump through an intermediate relay with a higher power.

1
°

FRONT VIEW POWER PANEL

Figure 2-17: Boiler Pump Relay

The Pump Delay Timer feature allows the user to keep the pump running for up to 30 minutes
after the boiler has shut down and the demand is satisfied. To enable this feature, go to Main

Menu = Advanced Setup = Ancillary Devices = Relays and set the Pump Off Delay
setting to the desired delays time.

RELAYS

BECONEIEWE  Spare 2 Relay
Relay Name: System Pump

Relay Trigger: OAR

Relay Polarity: (j N.C.

Pump Off Delay:
Pump Sequencing: D Enabled

Second Pump: V2/Spare 1 Relay

Pump Sequencing Hours : “

Figure 2-18: Relays Screen
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] 2.17 Next Steps ‘

Once the unit is physically installed per the instructions above, the next steps are:

e Optionally, implement the onAER option, which allows your unit to be monitored
remotely. To implement this option, complete the instructions in the next section, onAER
Setup.

e Start the unit for the first time and perform the combustion calibration procedure. For
instructions, see the Benchmark-Edge [i] Operation and Service Manual, OMM-0137
(GF-210), Section 4: Initial Startup.
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SECTION 3:AERTRIM OPERATION

| 3.1 AERtrim Introduction \

Advanced combustion control systems need to maintain precise air/fuel ratios to maximize
efficiency. Gas Water Heaters often deviate from the ideal air-fuel ratio due to environmental
variations such as humidity, atmospheric pressure, filter dust loading, delivered gas energy
content and other factors. If the Water Heater is operating with fixed blower/damper positions,
the air/fuel ratio will normally vary within an acceptable level but will not be fully optimized for

efficiency and reliability.

The AERtrim system is designed to measure and maintain an ideal air-fuel ratio, thus
maximizing efficiency and reliability while minimizing emissions.

Oxygen Input

il

Blower

O, Sensor

-

CanBus

Sensor ECU ‘

CanBus ¢

|
|
Burner I
|
|

Combustion Chamber

Voltage Output

Edge Controller

Figure 3-1: Simplified AERtrim Diagram

AERtrim and combustion calibration can both alter the voltage sent to the blower and can
thus interfere with each other. If a change is made to any calibration point during combustion
calibration, you must make a corresponding change to the same calibration point in AERtrim.
If you fail to make the change in AERtrim, it may ignore the combustion calibration value and
adjust the O; to the AERtrim value instead.

NOTE: For full instructions and menu options, see OMM-0161 Section 6.6.1.
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] 3.2 Operation Details

During operation, the AERtrim system will adjust the command voltage sent to the combustion
air blower within a limited range. The amount of voltage trim depends on the error between the
desired O>% (target %) and the current reading of the O, sensor (0,%) and also on high and
low limits of blower voltage for each valve position. The total amount of corrective voltage trim is
limited by the controller to insure safe and reliable operation of the system.

Error! Reference source not found. graphically shows the functional logic of the AERtrim
system and how the blower voltage (BV), O Limits, and air/fuel ratio interact during an AERtrim
operation. The limits are fixed presets within the controller. The target range is adjustable within
these limits to allow the user to select the optimal air/fuel ratio for a particular Water Heater or
application.

Figure 3-2 shows how the controller would react to an O.% reading above the upper limit. It will
reduce the blower voltage (BV) until the O»% reading is within the Target Range, provided the
BV adjustments are within the limits for that fire rate. The control will then store this as the new
BV calibration setting until changed manually or by another AERtrim function cycle.

02 out efrange

{ L ) (/ 02 UpperLimit

1 “_‘_JDE Range (Trim tries to bring 02 level in this range)

02 Target

’¥\ ™ 02 Lower Limit
Trim beginz when 02 goesout ofthiz range

! —— - - ——— Max BV

Blower Voltage

-

BY T DT 02 trim blower adjustm ent
to bring back 02 in the range

e Win BV

— Time

Figure 3-2: AERtrim Logic
Once the system operational stability conditions are met, the AERtrim system will:

1. Lock the fire rate at the current position that needs adjustment to the air/fuel ratio.
2. The Demand LED will flash once per second to indicate that the trim function has
started.
3. Check the oxygen levels inside the combustion chamber:
¢ If oxygen levels are within the set range, AERtrim releases control.
o If oxygen levels are outside the set range, AERtrim will adjust Blower Voltage to
bring the Water Heater back to the target O, value.

This process repeats until the target oxygen range is achieved or the unit reaches the allowable
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blower voltage limit.

\ 3.3 02 Sensor Calibration

O; sensor calibration can be initiated by pressing the Calibrate button on the Edge’s O2 Sensor
screen (Main Menu - Calibration = Input/Output = O2 Sensor). Connect the combustion
analyzer to the exhaust to perform the O sensor calibration. Once the calibration starts, the
Edge ignites the unit and waits two minutes for the sensor to settle. Enter the O, reading from
the analyzer to complete the calibration process.

0. SENSOR @
0 offset: [N RN

Oz ==
Auto Calibrate Now:
Auto Calibration Status:  AERtrim Disabled
Calibration Frequency:
:

Time

Figure 3-3: Oz Sensor Calibration Screen

3.4 Trim Menu Values and Defaults

There are three O, Trim screens, available from Main Menu = Advanced Setup 2>
Performance = AERtrim:

e AERtrim Settings: To enable AERtrim, set the AERtrim parameter to Enabled. You can
then adjust the O, Offset, Settle Time, Trim Gain and Trim Iteration Limit parameters
to values appropriate for the unit, per the table below.

AERtrim SETTINGS D

AERtrim: ) (Disable/Enable)

Warning Suppression: (Disable/Enable)
0, Offset:

Settle Time: sec
: 0.125

Trim Gain

Trim Iterations Limit:

@ 0, Sensor: Disabled

Figure 3-4. AERtrim Settings Screen

e O2 Trim Parameters: Choose a Valve Position and then set the O2 Lower Limit, O2
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Target, and O2 Upper Limit for the valve position. You can then repeat this for all other
valve positions, per the tables below.

0. TRIM PARAMETERS

Valve Position:
0:Lower Limit:

0 Target:
02 Upper Limit:

Figure 3-5: O, Trim Parameters Screen

e AERtrim Status: Displays the status of AERtrim operation.

AERTRIM STATUS

AERtrim Status: Idle
Current Valve Position: 0%
Target Valve Position: 0%
02 --
Current Blower Voltage: 2.00V

Target Blower Voltage: 0.00

Sensor Status: Sensor OK
0. Monitoring: No

Figure 3-6: AERtrim Status Screen

For more information, see the Edge Controller Manual (OMM-0161) Section 6.6.1.
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CEN 2000/ O2 Trim Values

MENU ITEM Min Max Default
Settle Time 0 120 Sec 20 Sec
02 Trim Gain 0.1 5.0 0.250
Max Tries 0 100 15
18% 3% 8% 5.6%
30% 3% 8% 5.6%
40% 3% 8% 5.8%
02 Target 50% 3% 8% 5.6%
(must be between O2 Upper & O2 Lower) 60% 3% 8% 5.6%
70% 3% 8% 5.6%
80% 3% 8% 5.6%
100% 3% 8% 5.6%
18% 2.5% 5.5% 5.1%
30% 2.5% 5.5% 5.1%
40% 2.5% 5.5% 5.4%
O2 Lower 50% 2.5% 5.5% 5.1%
(must be at least 1% lower than O2 Upper) 60% 5.1%
70% 2.5% 5.5% 5.1%
80% 5.1%
100% 2.5% 5.5% 5.1%
18% 5.5% 8.5% 6.1%
30% 5.5% 8.5% 6.1%
40% 5.5% 8.5% 6.2%
02 Upper 50% 5.5% 8.5% 6.1%
(must be at least 1% higher than O2 Lower) 60% 6.1%
70% 5.5% 8.5% 6.1%
80% 6.1%
100% 5.5% 8.5% 6.1%
02 Offset -3.0 3.0 1.0
CEN 1600 O2 Trim Values
MENU ITEM Minimum Maximum Default
Settle Time 0 120 Sec 20 Sec
02 Trim Gain 0.1 5.0 0.250
Max Tries 0 100 15
18% 3% 8% 5.6%
02 Target 30% 3% 8% 5.6%
40% 3% 8% 5.8%
(must be 50% 3% 8% 5.6%
between O2 60% 3% 8% 5.6%
Upper & 02 70% 3% 8% 5.6%
Lower) 80% 3% 8% 5.6%
100% 3% 8% 5.6%
18% 2.5% 5.5% 5.1%
30% 2.5% 5.5% 5.1%
02 Lower 40% 2.5% 5.5% 5.1%
50% 2.5% 5.5% 5.1%
(must be at least
1% lower than 60% 5.1%
02 Upper) 70% 2.5% 5.5% 5.1%
80% 5.1%
100% 2.5% 5.5% 5.1%
18% 5.5% 8.5% 6.1%
30% 5.5% 8.5% 6.1%
02 Upper 40% 5.5% 8.5% 6.1%
50% 5.5% 8.5% 6.1%
(must be at least
1% higher than 60% 6.1%
02 Lower) 70% 5.5% 8.5% 6.1%
80% 6.1%
100% 5.5% 8.5% 6.1%
02 Offset -3.0 3.0 1.0N
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CEN 2000 O2 Trim Values (Propane)

MENU ITEM Minimum (%) Maximum (%) Default (%)
Settle Time 0 120 Sec 20 Sec
02 Trim Gain 0.1 5.0 0.250
Max Tries 0 100 15
18% 3.5 7.0 55
02 Target 30% 3.5 7.0 55
40% 3.5 7.0 5.5
(must be 50% 3.5 7.0 5.5
between O2 60% 3.5 7.0 55
Upper & O2 70% 3.5 7.0 5.5
Lower) 80% 35 6.5 5.5
100% 3.5 6.5 5.5
18% 3.0 55 4.5
30% 3.0 55 4.5
02 Lower 40% 3.0 55 45
(must be at least 50% 3.0 55 4.5
1% lower than 60% 3.0 2.5 4.5
02 Upper) 70% 3.0 55 4.5
80% 3.0 55 4.5
100% 3.0 55 4.5
18% 5.5 8.0 6.5
30% 5.5 8.0 6.5
02 Upper 40% 55 8.0 6.5
(must be at least 2822 gg gg gg
1% higher than 5 . . .
02 Lower) 70% 5.5 8.0 6.5
80% 5.5 7.0 6.0
100% 5.5 7.0 6.0
02 Offset -3.0 3.0 1.0
CEN 1600 O2 Trim Values (Propane)
MENU ITEM Minimum Maximum Default
Settle Time 0 120 Sec 20 Sec
02 Trim Gain 0.1 5.0 0.250
Max Tries 0 100 15
18% 4.5 6.5 5.5%
02 Target 30% 45 6.5 5.5%
40% 4.5 6.5 5.5%
(must be 50% 4.5 6.5 5.5%
between 02 60% 4.5 6.5 5.5%
Upper & 02 70% 4.5 6.5 5.5%
Lower) 80% 4.5 6.5 5.5%
100% 4.5 6.5 5.5%
18% 3.0 55 4.5
30% 3.0 55 4.5
O2 Lower 40% 3.0 55 45
(must be at least 50% 3.0 55 4.5
1% lower than 60% 3.0 55 4.5
02 Upper) 70% 3.0 55 4.5
80% 3.0 55 5.0
100% 3.0 5.5 5.0
18% 5.5 8.0 6.5
30% 5.5 8.0 6.5
02 Upper 40% 55 8.0 6.5
(must be at least 2822 gg gg gg
1% higher than 5 : . :
02 Lower) 70% 5.5 8.0 6.5
80% 5.5 7.5 6.0
100% 55 7.5 6.0
02 Offset -3.0 3.0 1.0
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CEN 2000/ O2 Trim Adjustment Range
CALIBRATION POINT BLOWER VOLTAGE (Volts)

Minimum Maximum Default
18% 2.20 3.20 2.50
30% 3.20 4.30 3.50
40% 3.60 4.90 4.10
50% 3.70 5.30 4.25
60% 3.90 5.60 4.60
70% 4.40 6.30 5.00
80% 5.00 6.70 5.70
100% 6.20 8.10 7.20

CEN 1600 O2 Trim Adjustment Range (Natural Gas)
CALIBRATION POINT BLOWER VOLTAGE (Volts)

Minimum Maximum Default
18% 2.20 3.20 2.50
30% 3.20 4.30 3.60
40% 3.60 4.90 4.10
50% 3.70 5.30 4.50
60% 4.10 5.60 4.85
70% 4.20 5.80 5.15
80% 4.80 6.20 5.50
100% 5.40 7.00 6.25

CEN 2000 O2 Trim Adjustment Range (Propane Gas)
CALIBRATION POINT BLOWER VOLTAGE (Volts)

Minimum Maximum Default
18% 2.15 2.90 2.36
30% 2.95 4,15 3.20
40% 3.45 4.90 3.90
50% 3.65 5.20 4,12
60% 3.85 5.55 4.53
70% 4.35 6.30 5.06
80% 4.85 6.55 5.60
100% 5.70 8.40 7.12

CEN 1600 O2 Trim Adjustment Range (Propane Gas)
CALIBRATION POINT BLOWER VOLTAGE (Volts)

Minimum Maximum Default
18% 2.15 2.90 2.46
30% 2.95 4.15 3.48
40% 3.45 4.90 3.95
50% 3.65 5.20 4.21
60% 4.00 5.60 4.52
70% 4.20 5.85 4.75
80% 4.45 6.00 5.08
100% 4.90 7.00 5.75
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] 3.5 Trim Maint

enance and Troubleshooting

The O2 Trim system depends on the O2 sensor. It is recommended that you inspect the oxygen
sensor for accuracy every 12 months by comparing it to a sensor reading from a properly
calibrated flue analyzer. This is because contaminated air or gas supplies may cause buildup
and shift the calibration point. An offset value of +£3.0% can be entered in the O2 Offset
parameter in the O2 Trim Settings screen (see Error! Reference source not found.) to correct
the reading during manual calibration. If the sensor has a large amount of offset, a replacement

may be required.

Occasional software updates to the device may be required.

02 Trim General Warnings

Warning

Cause

Possible Solutions

O2 Percentage
Low

02 Levels less than 2% for more than
30 seconds (auto-reset when valve
comes back in range}

Dirty filter or poor combustion calibration
— recalibrate unit

02 Offset too low — Increase Offset value

Bad Sensor-Replace

02 Sensor
Malfunction

02 Levels less than -4% or more than
24% for more than 10 seconds {manual
clearing of this fault is required}

Bad Sensor-Replace
Communication Issue — check wires and
connections

Warning O2 Level
High

02 Levels > 9% and < 24% for more
than 30 seconds {auto-reset when value
comes back in range}

Gas Pressure Regulator or Air Blower
Problem, or bad Combustion Calibration

02 Offset too high

Bad Sensor-Replace

02 Sensor Out of
Range

Sensor auto calibration offset required
is more than £3%

Reset Unit-Recalibrate Sensor

Bad Sensor-Replace

Bad ECU-Replace (Rare)

02 Warning
Service Required

If the O2 level is outside of its limits for
more than 5 minutes.

For example:

Reading < Lower Limit & Blower
Voltage = BV Limit

-OR-

Reading > Upper Limit & Blower
Voltage = BV Limit

Gas Supply, Air Filter, or Air Blower issue

Bad Sensor-Replace
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The Edge Controller displays following statuses in the O2 Trim Status parameter on the
Advanced Setup - Performance - O2 Trim - O2 Trim Status screen.

O2 Trim Operation Interruption Errors

Status Messages

Description

Action

Idle

02 Trim is not active

None-Normal Operation

02 Trim is waiting for to initiate the

iteration. Wait and try again

02 Wait None-Normal Operation
process
Hunt 02 Trim is looking for target None-Normal Operation
WaitLock 02 Trim found_t_he target, waiting for None-Normal Operation
system to stabilize
Locked 02 Trim is ready to start the process None-Normal Operation
Adjust 02 trim is correcting the system None-Normal Operation
Settle System is settling after the correction None-Normal Operation
Done 02 Trim is successfully completed None-Normal Operation
BV Hi Err Check air filter, gas regulator,
02 Trim operation exceeds blower combustion calibration
BV Lo Err voltage limits Check sensor calibration; it may need to
be replaced
Max Iter 02 Trim Operation reached maximum | Check sensor calibration for inaccuracies

Increase gain or iteration attempts

Outlet Out of Rng

Outlet temp is outside of temperature
range

None-Normal Operation

FR Out of Rng

Fire Rate is not within track range
during trim operation

None — Steady State has not been
achieved

O2 Trim in SP limit

Unit is in setpoint limiting

None — System is near the high temp
limit.
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SECTION 4:ONAER SETUP

\ 4.1 Introduction

AERCO has developed new connectivity capabilities to make its 0T offering, onAER, easier for
its broad customer base to implement. The onAER feature lets AERCO boilers be monitored
remotely. As in the past, AERCO has taken precautions to make onAER secure for both the
customer’s heating equipment and networks.

All Benchmark boilers include AERCO’s onAER feature.
onAER communication can be established in one of two ways:

e Through an Ethernet cable from the site’s network. This is plugged into the Ethernet
jack in the left side of the Edge Controller.

o Wirelessly via Wi-Fi. This solution requires the purchase and installation of the optional
AERCO Wi-Fi module (P/N 24526-1). This module is then connected directly to the boiler’s
I/0O board, eliminating the need for an Ethernet cable.

The sections below provide instructions for implementing only the first option, enabling
communication through an Ethernet cable connected to the site’s network. If you ordered a
Benchmark boiler with the Wi-Fi module, it is included in a separate container inside the unit’s
shipping container. The instructions for installing both the Wi-Fi module are in Technical
Instruction document TID-0178, included with the Wi-Fi module.

If you did not order the Wi-Fi module but are now interested in it, contact your AERCO
representative and ask about purchasing the Wi-Fi module (P/N 24526-TAB).

Before onAER can be used, it must be enabled. Go to: Main Menu - Advanced Setup 2
Comm & Network 2 onAER.

onAER

onAER Mode: Ethernet
Unit Upload Time:
Cascade Upload Time: 120 Secs

Status: Connected

Figure 3-1: onAER Screen

1. Setthe onAER Mode parameter to one of the following:
e Ethernet: Requires an Ethernet cable to plugged into the Controller. See next section,
below.

e Wi-Fi: Requires the AERCO Wi-Fi module (P/N 24526-TAB) to be installed on the unit;
see the onAER Wi-Fi Module Installation Guide (TID-0178) for instructions.

e Wiznet: This option intended for units on which the Edge Controller was installed as a
replacement for the C-More Controller.
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2. Once enabled, the following additions parameters appear:

e Unit Upload Time: Determines how frequently unit data will upload to the server, in
seconds. This will be split between unit data and cascade data (Manager unit only).
(Range: 30 to 9999)

¢ Cascade Upload Time: Determines how cascade data will upload to the server, in
seconds. (Range: 60 to 9999)

o Status: Displays the communication interface status, which varies depending on the
interface selected in Step 2.

4.1.1 Connecting the Ethernet Cable

Connecting the Ethernet Cable Instructions

1. Connect a CAT 5 or better Ethernet cable to the wall jack or box provided at the site.
2. Route the Ethernet cable to the left side of the Edge Controller, avoiding hot locations.

3. Plug the Ethernet cable into the Edge Controller's Ethernet jack (see Figure 3-1).

ETHERNET
JACK

P/N 64142

Figure 3-2: Edge Controller — Left Side View
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4.1.2 Confirming the Ethernet Connection

Refer to Figure 3-3, below, and complete the following instructions to confirm that the Ethernet
cable connection is working.

Confirming the Ethernet Connection Instructions

1. Powered the unit on and look for the green LED on the Controllers front face above the
OnAER soft-key.

2. If the green LED is blinking periodically, there is normal communication with the network.

@ FalLT

CLEAR ﬁ

Figure 3-3: Edge Controller Front Face — Ethernet Indicator LED

4.1.3 Confirm Ethernet DHCP Configuration

Once you have confirmed that the Ethernet connection is working, complete the following steps
to confirm that the connection is active.

Confirming Ethernet DHCP Configuration Instructions

1. Connect your computer to the network jack that will be used by the Edge Controller. Your
computer should be configured to automatically get a network address. Boot or reboot your
computer.

2. Open a web browser and go to www.google.com.

3. Confirm that you can access the Google home page without entering a password, which
confirms that the connection is active, provides DHCP addresses, and allows access without
a password.

NOTE: Static addresses are not required or recommended by AERCO. Reserved addresses
are a simpler solution.

OMM-136_I - 7/23/2021 Technical Support ¢ (800) 526-0288  Mon-Fri, 8 am - 5 pm EST Page 55 of 67


http://www.google.com/

A WATTS Brand

(RERCO

Installation Manual

APPENDIX A — DIMENSIONAL AND CLEARANCE DRAWINGS

Benchmark -Edge [ii]

NOILOANNOD LINI
HIALVM “dNIL MO

131LN0 LSNVYHX3 .9

Page 56 of 67

Technical Support ¢ (800) 526-0288 ¢ Mon-Fri, 8 am - 5 pm EST

Benchmark 750/1000 Dimension Drawing AP-A-891 rev K

7/23/2021

OMM-136_|

JONV1d #OS)L — L€ b
J1ySNIAN0D LdN .¥/S NMOHS TINvd LINO¥A {e——) 2] gz—==
- i ANNILYTd  ~MHYNHON3E
O}] 8'g—w=r 1 * *
] ] L ] — i L N ]
* Hm:*Nw [¥Zz) 056 | \ x /
[rv] T21 n
L= 920
[z9] og'vT ﬁ ) —{co}] ooy _” k) v
L fedl buroe ﬁ % _ 1zl ros i
C \ g
= INFA ¥y .wlw (il o il
oo +
nDM A ;&| Ligt] g'i $ d o
NOILOZNNOD L3 INI / ) 7 = 0 (R | 2
() MILVM "dN3L HOIH : - I6¥] 61
(&) IONV1d #0G)L - € \
c STIAON  AWNNILY1d — =
m MHYWHONIE NO ATNO ahe
@© "NNOD LTINI INYdOdd LdN .7/€ 3 1 AY1dSIC 4
“ CF ]
Q@ ‘NNOD LTINI SVO "IN LdN .} I = - v A EE
O Vel SV 1and 1vNd 903 : OYINOD 4 |
o} NOILOANNOD L3N uﬂﬂ
= INVdOY¥d 8O Sv9 “IYN LdN .1 \
© NIVIL 5V Ad 803 NROHS
— 8 VoL d04 NOILO3INNOD LINANOD
o] NNOO 131LNnO UM_”.:ss.S_._ el BT v WORLOATI L p/E
m IONV14 #0SL - .8 o2l 2o *II
i o L
‘m .*| [e1] e
5 [62] 11 ‘NNOO L3NI % *
(D)
= * SY9 LdN .} el Sk
— - (28] ¥¥e
o 7w.__”__._o anIg
- ‘NNOD @»€a | .
A LN 4/5 Y N [g8] 9°¢g
v [r1] yo—=t u‘ -
= [e1] &% :
n_nb {gg] 12
o
o
<




alva "Qdd¥
U (WA m -v- D w IWIS
A3 110150 31va I0d A8 "NMa

A WATTS Brand

ONIMVYA FONVYVITO LINN FTONIS
4317108 Ad3d14 SVO
HEW 0001 % 0SZ MJVAHON3g

(RERCO

PUDIE SLIVM ¥

Wo2'02I80
1601 AN “L13ANYIE AT INVL¥O 001 bumwco

Manual

on

Installati

il

APPENDIX A — DIMENSIONAL AND CLEARANCE DRAWINGS

Benchmark -Edge |

‘A3LTNSNOD 38 JTNOHS S3ILIMOHLNY ONV S3000 VOO0

3OILON dOldd LNOHLIM SNOISN3WIQ ¥37108 AJIQOW OL LHOIM 3IHL S3AYIS3IY 00d3vV

'0043V A8 J3IANINWOI3Y SWNWININ JdV SNOISNIWIJ JONVAEVITO ¥
'SLINN S31¥3IS WNNILYTd «M4YAHONIE NO 318VIIVAY ATNO L3INI AYYANOOD3S ¢
‘SV13d ¥0d4 ¥Z00—dlL SNOILONYISNI ¥NVL JLYSNIANOD 33S "¥0014 3HL

3A08V H3IHOIH ¥0 b G3LVAI13 38 ISNN dvdLl JLVSN3IANOD 0043V 3HL ONV ¥37108 3HL JO Lid V NI G3ITIVLISNI 38 LISNA
ANVL ¥3ZMVHLNIN JHL “IOVNIVYA 3ILVSNIANOD ¥3dO¥d ¥O04 “MNYL ¥3ZITVYLNIN ILYSNIANOD 0O¥IV IHL ONISN NIHM 2

1INOYA

—{19] ¥z

~{19] v

(19

‘SMOT104 SV 348V _NOILONYLSNOD INJIVIaY OL SIINVHVYITI WNWINIW mw
ONI¥OO0T4 378ILSNBANOD NO J3TIVLISNI 38 AV 3ONVINddY SIHL

(z 310N 339)
avd HoH [01] ¢|*

*(SY3L3INILNID) SIHONI NI 34V NMOHS SNOISNIWIQ TV L

‘310N

L001 :IHOM[EH ONMI3D
AR £
£2 1 INOY

JbZ s3ais LHEY ¥ 1471

3
-SIONVEVITO NOILVTIVISNI

¢ 310N 33S

dv3d

—-—gg] co—

N

M3IA 30IS

Page 57 of 67

Technical Support ¢ (800) 526-0288 ¢ Mon-Fri, 8 am - 5 pm EST

7/23/2021

Benchmark 750/1000 Single Unit Clearance Drawing SD-A-871 rev C

OMM-136_|




Manual

on

Installati

ii]:

Benchmark -Edge |

(RERCO

A WATTS Brand

APPENDIX A — DIMENSIONAL AND CLEARANCE DRAWINGS

o | zLe-v-as M — e

A3y 1101G0 31va §0d A8 "NmMa

ONIMVYHA 3JONVHVITO 3AIS 0d3Z
437108 d34l4 SvO
HEGW 0001l % 0GL MIVYWHON34

PuDig SLIVM ¥

€160L AN'LTHANYTE JARD ﬁ@w%@m@ bummmo

3JOIION d0l¥d LNOHLIM SNOISNIWId d37108 Ad4IQOW OL 1HOIM 3HL S3AY3IS3H 00d3vV

‘31 INSNOD 38 CTNOHS S3ILIMOHLINY ANV S3000 w001 '0Dd3V A8 CGIANIWNOO3Y SWNWININ 38V SNOISNIWIQ 3JONVIVI10 'S

'SLINN S3I¥3IS WNNILYTd « MYYWHON3IE NO 3718VIVAY ATNO L3Nl AMVANCD3S '+
'STV13d 404 +£00—AlL SNOILONYLSNI MNVL JLVSNIANOD 33S "¥00714 3JHL 3A08Y d3HOIH
40 ¥ Q3LVA3N3 38 1SN dvdl 3LVSN3IANQOD 02d3V 3HL ANV d37108 3HL 40 Ld V NI Q3ITIVLISNI 38 1SN MNVL
Y3ZVELINAN JHL “JOVYNIVYA JLVYSNIANOD d3d0dd 04 MNVL HIZITVHLIN3N ILVSNIANOD 003V IHL ONISN NIHM ¢
"JONVHV3ITO 3AIS 0¥3Z ¥O4
J34IND3Y LON TVAONIY T3INVd ¥00d 'S13S LINN OML NI G3A0TdW3 38 AINO NVD NOILJO 3IONVAHVITD 3AIS 0¥3Z 3IHL 2
"(SHY3L3IWIINID) S3IHONI NI 3¥Y NMOHS SNOISNIWI TV L

‘310N
L00L 1H913H OSN30
«J2 "v3Y
vZ INO¥4
b2 1s3a1s LHSY % 70
SSMOTT104 SV _FdY NOILONYISNOD IN3JVIraY OL SIONVHVITO WNWININ mN
ONIMOOT4 F1911SNGW0D NO QITIVLISNI 38 AVYW 3JONVIIddv SIHL (1
mm, m._.OZ mmmv 'SAONVEVITO NOILVTIVLISNI
avd HoIH [01] ¢I«
| - ;
LINO¥A
[ . ’
[19] vz
| L
®o®o : @8] o [c=
=. = [g61] 8/ ¥ 310N 33S
~{19] +T — — 19] ¥2= - L
i i
O IO I Pat
Ot o N\ o f® i
\

—-—{1/] gz

[9t] 81
—-—]gg] co—

[19] vz

HV3Y _ _

M3IA 3dIS

Benchmark 750/1000 Zero Side Clearance Drawing SD-A-872 rev C

Page 58 of 67

Technical Support ¢ (800) 526-0288 ¢ Mon-Fri, 8 am - 5 pm EST

7/23/2021

OMM-136_|



Manual

ion

Installat

Benchmark -Edge [ii]

(RERCO

A WATTS Brand

APPENDIX A — DIMENSIONAL AND CLEARANCE DRAWINGS

QO
8 [9£01—v—av —v— 3ZIs—— WS
A3y 375070 3LV S AS'NMA

ONIMYHA TTYNOISNIWIA
137INI ¥vNa ¥37108 8%80-40
% 73N4 YNA INVDO¥d ‘SVY9 TVENLYN
000C % 005l MAYWHON3E

03H3ug)

w02 02Je0
£160L AN ‘LTIANYIE  JAIIQ INVLIHO 00L

NOILD3NNOD LTNI
HILvM dAEL MOT

_.ﬁoni Ll

'STIAON MYWVHONIE CQHVANVIS OL Alddv SNOISNINIO 3WVS "NMOHS WNNILYId  «MYYNHON3E (¥

JOILON HOI¥d LNOHLIM SNOISNINIQ ¥37108 AJIGON OL LHOIM JHL SIAMIASIY 02¥3vV (¢
"INFWNIHS NI ATILVHVdIS Q3IANTONI 34V dvdl JLYSNIANOD % HOLVIIAML ‘IAWA 433y (2
"(SY313WILINID) SIHONI NI 38V NMOHS SNOISNIWIa TV (L

I¥40 31VSNIANOJ '0°0,06°}

‘S310N

OLLOINNOD NIWHQ LdN,¥/€

NMOHS T3NVd LNO¥A V34 LV HSM4 LINN

WNNILYTd  «XMYYAWHON3E8

" f .
0914 #os1 .T/ 3 ] [62] o'11 o]
NOILOINNOD LIINI ] — [8£90L] z¥ _ ‘TI- —
REIS .n_@H HOH [ge] o 99
0914 fosi-.» i c b 96] 8¢
STIOON NNV = [96]
SHUVNHONIE NO ATNO ﬁa&% 59 —-—
1] so—— || log] ¥1
4D [Lv1] 22s m & [g61] 8z
T3INvd
_ o= JOUINOD N
13N 8V .8 :0002 .\ i 90 ||
LTIN 4V ,9 “00G) _ [se] +1 - o
1
i
'NNOD 1371N0 IE ,__mer_w..“w“
¥31VM 1OH . .
0914 #osl-.¥ NOILYJ0T _
INVA 4313 ; “JONVNILNIVA _
. xe SO TR
[£L] 99
—8¥L] +'8G
[z1] 8+ [6¥] L'6L [
H dAVLIS Al NOILO3S :3000 Ad % 8 JWSY (6] L' He] €6 Nousanney wnanoo
pum—— TR ERE R
0002 oSl 0¥z 012 091 L] v+
0051 L0} 0¥z oLz 091 1SNVHX3 ,8 0002 o] ¥ _
HEW ALIDVAYD "14°0S (915d) [(4.) "dwaL|(91Sd) "SSIyd 1SnvHx3 9 _Sm_./ F I 21 o
VA 43N38 CNIW[3OVIENS O,LH|'SS3dd 1S3l WNWIXYIN | ONIMEOM "XV _
SOUVANVLS NOISId_g3gNvHO NOILSNEN0D % SdIONVHOX3I LVaH
T.. i ///f, [1] sz
g d0 V'H9'eG—-V¥S133LS NO8yvD . +#/L—T13HS
Ll a2 | waonvHoxa _ /F,// S p—
TIVM 6¥0° X "0°0,91/6133LS SSIINIVIS—S3anl 1V3H [o¥] 81 B ™ NOLLOINNOD 8%80 ,b/S
SS6CF'0¥Z—VYS13ALS SSTINWLS .#/1 —13IHSIANL HIMOT Y .
SSBEF'0YZ—VYS 133LS SSIINIVLS .7/ —133HS3IENL ¥3ddN ] r DN NOILDINNOD SV9 TVHNIWN .2
s S Tt pog, JIede
- “ - H38NYHO . . . N |
SSBEY ‘0pZ-VSI3ALS mmﬁz_ﬂm.,% I—u3NNI T13HS [NOLISNEINOD [zz] 68 {111] ocy NOLLIINNOD Invd0¥d .
889 £6-vS'133LS NO8Wvd L¥/1L—d3LIN0 TI3HS
NOILONYLISNOD 40 STIVINILYA

135 — Qvd 3134ON0D ¥

Benchmark 1500/2000 Dimension Drawing Number: AP-A-1036 rev B

Page 59 of 67

Technical Support ¢ (800) 526-0288 ¢ Mon-Fri, 8 am - 5 pm EST

7/23/2021

OMM-136_|



A WATTS Brand

(RERCO

8 | ¢e6—-v—0QSs Wa___ ey 010N HOIMd LNOLIM SNOISNIWIQ H3T0E AJIGON OL IHOM 3HL SIAYISIY 00H3V
A T1/6176 v TSV A8 NMO
ONIMYYA 3ONVHYITO
Y3108 Q314 Sv9 «001 :LHOIIH ONIZD
HEBW 000Z-00G| XYvWHON3g $2C NS
oo it FT S3AIS IHOY #1431
£1601 AN LTBANYTE 3AINA INVLINO 001 bumwco . .
SLINN 'SMOTTI04 SV _3¥V _NOLLONALSNOD LNAQVIQY OL SIINVAYIT) WOWINIA mm
S3IY3S WNNILYTd  HYVWHONIE NO 318VIIVAY AINO LIINI AYVANOO3S T ONIHOO14 F18ILSNEBNOD NO d3TIVLISNI 38 AV 3ONVI1dd¥ SIHL (1

‘STIV13d Y04 #£00—AIL SNOILONYLSNI

MNVL 3LVSN3IANOD 33S "d0074 3HL 3A08V . # NVHL d3HOIH Q31vAI13

38 1SN dvdl JLVSNIANOD 003V IHL ANV ¥37108 3IHL TO Lid V

NI Q3TIVISNI 38 1SN YMNVL Y¥3ZITVELIN3N 3HL FOVYNIVHA JLVSNIANOD
H3d0¥d ¥O04 HNVL Y¥IZITVHLNIN JLYSNIANOD O0¥3V IHL ONISN NIHM L
-310N

‘STONVHVITO NOILVTIVLISNI

Page 60 of 67

Installation Manual

Benchmark -Edge [ii]

APPENDIX A — DIMENSIONAL AND CLEARANCE DRAWINGS

INO¥4

~{019] vz~
I

|

[019] ¥Z

~{119] vz=

[019] ¥z

dv3d

(L 3LON 33S) Q¥d HIH ¥

-

[ze6l] 82

[Ls¥] 8l

g8lvl] 96—
AN N

M3IIA 3dIS

Benchmark 1500/2000 Clearance Drawing Number: SD-A-995 rev B

Technical Support ¢ (800) 526-0288 ¢ Mon-Fri, 8 am - 5 pm EST

7/23/2021

OMM-136_|



Manual

ion
APPENDIX A — DIMENSIONAL AND CLEARANCE DRAWINGS

Installat

Benchmark -Edge [ii]

(RERCO

A WATTS Brand

‘A3Y

EILA xR

—\— — '0ddav "a¥HO
§16-v=dv v 3ZIS JVIS
ZrL0T131lvaT9d Ag'NmMa

ONIMVHJ “TVNOISNINWIA
13Nl ¥Na ¥37108 9%80—-40

'ST3A0N MYNVHON3E CQAVANVLIS OL Alddv SNOISN3WId JAVS "NMOHS WNNILYd

HUVWHONIE (¥

JOILON HOI¥d LNOHLIM SNOISNIWIQ ¥37108 A4IAOW OL LHOIM 3HL SIAYISIH 02¥av (S
“INIWIHS NI A731Vdvd3S A3ANTONI 34V dvdl JLVSNIANOD % HOLVIIQIML 3ATWA 43M3Y (2
"(SY3LANILNID) SIHONI NI 38V NMOHS SNOISNIWIa TV (1

SSEEY ‘0¥Z—VYS13ILS SSIINIVLIS, ¥/ L —HINNI

889 £6-¥ST3ILS NOBMYD ¥/ L—¥3LN0 T13IHS

TI3HS INOILSNEW0D

NOILONYLSNOD 40 STIVIMILVA

® 713N IVNA ‘INVAOMd ‘SVD TVANLYN :S3LON
HEW 000 % 00GZ M¥VWHON3E
puvJg v
wizs DOHAY owoaoo waa ans/e AR GETREN
L1601 AN "113ANYIE  JARA INVLRO 001 @ V40 ILYSNIANOD .m_.o__cn.ﬁ u
NMOHS 13NVd LINO¥H
ANNILYTd  «AdVYWHON3E
_‘E z
] : A
[t] 9 T .
[62] S'L1L L
f , N
NOILDINNOD LTINI | o9
YILVM "dNIL MOT [89'901] zv ]
a.9M fosi-.7 _Hmm, Gl ~ _”m.mg Ls
NOLLOINNOD LTTNI 29
¥3I¥M dW3L HIH [ [se] c (8z] z'11
0,914 #0St-» [861] 82
STIOW WONILYTd ﬁ
SYUVINHONIE NO ATNO
90
. | TNV
[ev1] 828 [o¥] 81 T04INGD T
L3N ¥ 8 - -
e = _ _
Aiewyausg
NOLLOINNOD 1T1LNO T
MILYM 10H .
0.0 fos1-p 20_59.\
INVA J3M3Y "3ONVYNILNIVW
_ " ¥04 318ISSI0OV [o¥] 81
%UH o L3N ¥V HO3348 38 OL V3YV SHL
NOWNOD 01
O 4/1] vi8e
[g1] 2 {69] 1'L2—]
] 62 - Hell 2
H dAVIS Al NOILO3S 3000 Ad % 8 JWSY ﬁ%uwmo _&_%28
0008 €0z ovz 0Lz 091 ﬂm%_mm_zom ol v 6] s¢ R
00SZ crl ove 01z 091 SN — i [eL] L+
HEN_ALIOVAYO 14708 (918d) (4 "dW3L[(9ISd) "SSINd ™ f
YA 43M3¥ NIW[3OVAUNS O,1H|'SS3¥d 1S3L | WNWNIXVA [ONIMIOM XYW NVAR > [1£] 82
SOYVANVIS NOISIA_NIGAVHD NOILSNEN0D % SY3IONVHOX3 IV3H o] o )L _ ﬂ// NN 0378
8 ¥0 V'H9'ES-V5TIALS NOBYVD b/ L—TIIHS by 8t 7 NOLLJINNOO E%80 /<
) SSBLY 67Z—YS | 4IONVHOX3 | ™S~NOLLDINNOD S¥9 WNIWN ,2
WM 6F0° X '0°0,91/6"133LS SSIINIVIS—-SIANL 1¥3H
SS6€Y'0PZ—YS13ALS SSTINVIS ¥/l —133IHSIENL HIMOT
SS6CP'0vZ—¥S'133LS SSIINWLS v/ —133HSIANL ¥3ddn [91] +'9 [zv1] 95 NOILOINNOD 3NVdONd ,Z
SS6CY 0¥Z—VS133LS SSTINIVIS ¥/ L—INIOM NOISNVdX3
0L¥9 916-vS'T33LS Nogyvd .z/1—avaH| y3gwvHo

AP-A-915rev E

Benchmark 2500/3000 Dimension Drawing Number

Page 61 of 67

Technical Support ¢ (800) 526-0288 ¢ Mon-Fri, 8 am - 5 pm EST

7/23/2021

OMM-136_|



Installation Manual

Benchmark -Edge [ii]

(RERCO

A WATTS Brand

APPENDIX A — DIMENSIONAL AND CLEARANCE DRAWINGS

3

A3y

868—-v—04S

va

Z1G120 31v0 U0d A8 "NMO

“Odd¥
IWIS

ONIMYHA 3ONVHVITO 3AIS 0437
HEGW 000¢ %% 00GC MYVWHONIE

437108 d3dI4 SvO

Wo2'02s80
€L601L AN "113ANVIE  JAA INVLHO 001

puoSg SLIYM ¥

Bat3bg

S31¥3S WNNILY1d

Y¥3d0Yd ¥04 MNVL Y¥3ZITVHLNIN 3LYSNIANOD 003V 3HL ONISN NIHM 'C
'S13S 1INN
OML NI Q3A0TdAN3I 38 ATNO NVO NOILJO 3ONVHVITO 34IS Od¥3Z 3IHL 'L

HIYVANHONIE NO 318VIIVAY ATNO L3TINI AYVANODO3IS '¢

JOIION ¥OI¥d LNOHLIM SNOISNIWIQ ¥31108 A4IDOW OL LHOINM 3HL S3AY3ISIY 00¥3V

"JONVHY3ITO 3AIS 0¥3Z ¥04 A3¥IND3Y LON TWAOWIY T3NVd 3004 (£

'S1INN

‘STIVI3d 804 +£00—0IL SNOILONYLSNI
ANVL 3IVSN3ANOD 33S 'H0014 3HL 3A08V ¥ NVHL 43HOIH Q31vA313

38 1SN dv¥L JLVSNIANOD 00¥3V 3IHL ANV ¥371049 3IHL ¥0 Llid v
NI G3TTVLSNI 38 LSNIN MNVL Y¥3ZINVYLN3N JHL ‘3OVNIVYA JLYSNIANOD

INOY4

(019

¥Z

—~{019] ¥z

—~{019] vz=

[£09

@

e

o
el

L1L] 82

qv3y

-1HO3IH ONI'I3D
WFC yv3y
¢ *INOY4

L2 530S 1HOY % 1437

ﬁ (Z 3LON 33S) aQvd HOH ¥

'SMOTI04 SV 3dV NOILONYLSNOD LN3OVray OL S3ONVIY3ITD WNWININ (2
ONI¥OOT4 318ILSNEW0D NO G3TIVLISNI 38 AVA 3ONVINddY SIHL (1

‘SJONVHVITO NOILVTIVLISNI

‘S31ON

[z861] 8L ¢# 310N
EERS
B = ]
[Ls¥] 8L
-—90/1] £
_ AN ~ AN
M3IA 34IS

Benchmark 2500/3000 Clearance Drawing Number: SD-A-898 rev E

Page 62 of 67

Technical Support ¢ (800) 526-0288 ¢ Mon-Fri, 8 am - 5 pm EST

7/23/2021

OMM-136_|



A WATTS Brand

(RERCO

APPENDIX A — DIMENSIONAL AND CLEARANCE DRAWINGS

.a.
4 |10L-V—aV | —— s
A3Y ETv0r03LYa Sy AS'NMG

ONIMVEA TYNOISNINIQ
HIN0E SV TVANLYN L3N Tvnd
HEN NOOOS/000¥ RNNLYTd oX¥VNHONIE

W0D'cuen

1601 AN 'THANYTE 3ANA INVIRO 001 gg

300N HORd LNOHLIM SNOISNIWIO ¥31I08 AJIGON OL LHOWNM FHL SIANISIY 023V (¢

"INIWIHS NI AT3LVHVd3S d30NTONI 3¥V dvdl 3LVSN3IONOD % ¥OLVOIQIL ‘3ATVA 433 (2
*(30N3YIA3Y ¥O4 SYILININID) STHONI NI Y NMOHS SNOISNAWIA TV (L

HEN_ ALIOVAVD 'L'0S (4) “dndl

a.o_‘mmwvﬂ BdM "UD ¥ECY WISV ‘SO OF HOS—SMOETI
S 80L-VS ¥0 £6-¥S 'S"D OF HOS—S3did

{orsd OISd

VA 4313Y ‘NIW|30v38nS 9 LH[ ssaud ol uaz_xi_ wz_v_n.o; XV
SONVONVIS NOISI0_N3aAVHO NOLSNEWO0D ¥ SHIONVHOX3 IVAH

S918 ISNY/S01V NSV FOSI-S3ONVd

°SS3Hd

SNOLLOINNOD

SS6£Y'6#Z—YS TVM.B¥0' X 0'0.8/5 “1,1S°1S-S3anL
SSBEY'0¥Z-YS "1IS'LS #/1—13IHSIANL ¥INOT @ H3ddN

AIONVHOXI
AV3aH

SSELY'0¥Z—YS "1,1S°IS ,¥/1—-S3LV1d/SINIOM NOISNYdX3

SSELY '0FZ-VS "1IS'LS ./1—HU3ENVHO NOLLSNENCD
0L°¥O 91S-YS MO Ms £C-V8 ‘S’

* W&/ V-0V3H ® ,8/€-TI3HS

T3SS3A
NSS3A

NOLLONALSNOD 30 STVRIZIVN

N
.J

L/
™

Vs
/ﬂ

o|_|wﬁ 6 _
502] 9°0

[s] AVSIEANDD 00 [¥] zuw_.ﬂ“ A|§m_ow r—— ﬂnmowﬁ
5] v'zz . : [ ’
| l_ vﬂ , .._nlﬁnz 9
23 [1e] +'2) E
: o
€] F.T_ [69] * N\
c/z 909
[c11] [28] K
Vb e
” e/ ° >
@ONH $051-9 Hmm;
[c1] _H 8L
Z'a9
TN [52) .__T\ %ﬂ&ﬁﬂﬂ m
@Y Fost-, = =
D i i
/ =
NOLLYINOO
[st] wls.._ g:méa&%& \ dAL [1€] €21 68] 36
ks ~—191] §°¢
s {e8] c¢ {21] 99 o
1SwHa [og] 21 [11] & — “NORLOTR p/¢-1
|/ _Ao: 9 ﬁT; o _lTL rs
_ : [0z] 2L
H dWVIS Al NOLLO3S X100 Ad ® 8 3NSV _”Nn“_‘m.m_, ;
NODOS 3 ovz o1z 031 ! Ll ey
000¥ L14d [+, 44 olz 091

N (3718 04 NOLLIANNOD 6980 LN 3/1-1

NOLLIINNGO YO 'IWN LN £

NOLJINNGO NVA0Md LdN Z/1-1

*S3LON

Benchmark 4000-5000N Dimensional Drawing AP-A-1051 rev F

Page 63 of 67

Technical Support ¢ (800) 526-0288 ¢ Mon-Fri, 8 am - 5 pm EST

7/23/2021

OMM-136_I



Benchmark -Edge [ii]: Installation Manual

(RERCO

A WATTS Brand

APPENDIX A — DIMENSIONAL AND CLEARANCE DRAWINGS

'SI3S LNN OML NI 03A0TdME 38 ATNO NvD NOLLJO 3ONVAVITO 30IS OM3Z 3HL 'S
"@LINSNGY 38 TINOHS SILLMOHLTY ANY S3J00 WOOT OOV A IONINMOIY SWNMINIA Y SNOISNGWKI JONVAIVITO ‘¥
'SLINN S3RIES WNNLYId SRIVNHONZE NO TIEVIIVAY AINO 13Nl AMYANOO3S ‘£

‘SINVI30 304 $200-0LL SNOLLONYISNI JNYL 3IVSNAAGNOD T3S ‘NOOTd

3HL 3A0HV MIHOH MO ¥ (EIVAITE 38 ISNN dvil JIVSNIONOD OOMIVY FHL ONY 331108 3HL 30 Ud ¥ NI GITIVISNI 39
ISNM MNVL ¥FZIVHEININ JHL ‘FOVNIVSA SLVSNIANOD M3dONd MO .xz«.. N 3IVSNIONOD COMIY 3FHL ONISN NIHM ‘2
‘(SHEALINLINGD) STHONI NI 34Y NMOHS SNOISNANKD TIV 'L
‘SALON

'SUNNM HLOB OL dlY NOWSNENCD
AlddnS OL IFINI ¥V 30IS L ONISN N3HM ATNCG (ENINUEN SNV 30IS NZ3MI3E-NI 40 VAOMEN (£
<001 :LHOEH SNMED

«2 LINOMd

«¥C S30IS LHOKN ¥ L4
'SMOTIOL SV Y NOLUDNUISNOD INGOVIOY OL SIONVIVIT) WNAINK MN
ONINOOTd NELLSNENO0D NO GITIVISNI 38 A¥W 3ONVTddY SIHL (I

TEIONVEVI 1O NOLVTIVISHI

— (1 3LON 33S) Q¥d HOH ¥

INOY
™ [
~{019] ¥z~ ~{019] ¥
[esBL] ¢'8Z ﬁ
v Ld ' n
I _
1 =
[zs¥] 81
[eoz] o0g—————~
| AN N\ N\ AN b |

AV

Benchmark 4000-5000N Clearance & Dimensional Drawing Number: SD-A-1191rev C

Page 64 of 67

Technical Support ¢ (800) 526-0288 ¢ Mon-Fri, 8 am - 5 pm EST

7/23/2021

OMM-136_I



(RERCO

Manual

ion

Installat

Benchmark -Edge [ii]

A WATTS Brand

APPENDIX A — DIMENSIONAL AND CLEARANCE DRAWINGS

EI[O7EE]

o —'Qdd¥ “OdHO

v 8¥0l —vV—dv v 3ZIS J¥IS
‘A3d §1216031V0 "5y AGNMO

ONIMYED TYNOISNIWIA
1FINE FIONIS 437108 "S'd°A
% 13Nd WNA “3INYHOdd ‘S¥O TWMNLYN

G40 £S—V¥S d0 OL'MO 91S—¥S 'S'D P/ L—y3LN0 TIIHS

NOILONYISNOD 40 STVIHFLYW

HBW CCGS %® 000G QHVANYLS eXdvWHONIE ] "
T [eg] LGl o
LOD'eaD
£1601 AN THANYN  JANA INVIRIO 001 bumwc
0 ﬁﬁmL L —loal] s8¢
= o
(&) [z11]
8] L'¢ 7
& - <y [29] Tt =
HR k ‘_.ﬁ
_,_z%\ 1dN 2 = INSS3dd S¥3 HIH ?
3LYSNIANOD "0'0,06°L di ¢ =
LdN & = J4NSS3dd S¥d MO1
Bl co—f t=— & NOILJINNGD LTINI S¥9 TN - [zoz]
a)o)] 99 S6L
[1¥] 9ol NOILDINNOD [¥8] L¢e
LIINE 431
@14 F051-,9 o o = = |
ca L
s.-Ecomlom
[£] og— = _ i
[N 0 m‘w 0
ff
r a {c/e] ¢80l
[6/] v'6¢ : . log] +¢
LS| e (— {cee] €68
"
[— OT— [68] c¢
1SN LB 304 [rit] Vsy [s1] z's -
[t¥] v'81 [ig] zgL - NOLLOINNGD LinaNoD
ﬁ?; LY WORLOTH /2
I I f S = = T NOILOINNOD 1311N0 ¥3LvM
 AON 335 [o+] % g ] @IV $051-,9
WNOILO ISMIYHYT 2L 404 /1l 1] g Sy ]
[6%] 461 | : [ J N G let] £
¢ N i — o, o
H o 0
H dW¥LS Al NOILO3S ‘3000 Ad % 4 JWSY N 1o °
145% GZe DLz 0S1
0008 vee 0zl oLz 08 s — - - = —
e See ale 0S|
000S
PEe ocl OLe 08
HEW  ALIDYdYD NES {915d) |(4.) “dw3L| (21Sd) "SSIud NOWLJINNGD L3N
YA 43N3Y NIW|3OV4ENS D,LH|'SS3ud L1S3L | WNWIXY| ONIMEOM “X¥W [va] ¢ TN Y 5 INVO¥d LdN Z/1-1
SAUVAONYLS NOISIA d3IGWYHDO NOLLSNEWOD ® SYFONVYHIX3 1v3H 5
0L7WD 9LG-¥S ¥0 8 H¥0 v'¥d £6-¥S 'S0 v/ 1—QT04INVA ATI04INYH
SSY0¢ ,m.0¢< W1SY ..:"w.._,w. LB/ L =m0aT3 13N
SSPOE ‘TLEY WISY 1USIS +/L—3dld
04749 916-¥S dC 8 d0 v'd9 €6—-VS 'S0 ¥/ L—TI3HS
. SSBEY BYe—YS ;
cseepion T BPO X d0.8/¢ "TIAUS SSTNMIS—sIant | SHONVHE "A3UINDIY SV ¥ALYAY TWNOILJO 3SN ‘ONIINIA LSNVHXI 2L ¥04 (¢
SSBC0PZ—YSTIILS SSTINWIS .b/L —1FIHSIANL d3ddn JOILON HOIdd LNOHLIM SNOISNIWIQ ¥37108 AJIQOW OL LHOIY FHL SIAYIASIY 00¥3v (¢
mmm@di\mm%mmm\mﬁmm@z%wq.w\_wwﬁ_om.n_w_o.,_m&&m — INIWDIHS NI A31VEYd3S Q3ANTONI 34Y dvdl ALYSNIANCD % JOLvOIdIdL IATWA 43N3d (€
SS6E ‘0be—¥ST3ALS SSTINWLS,+/L—yINNI TIIHS | 38nSSTad (SYFLIWILNTD) SIHONI NI Id¥ NMOHS SNOISNIWIA TV (1

‘S31ON

Benchmark 5000-6000 Dimension Drawing AP-A-1048 rev A
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APPENDIX A — DIMENSIONAL AND CLEARANCE DRAWINGS
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Benchmark 5000-6000 Zero-Side Clearance Drawing SD-A-919 rev F
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Benchmark -Edge [ii]: Installation Manual

(RERCO

A WATTS Brand

Change Log:

Date Description Changed By
Rev G:
Removed specific site requirements in Section 2.4 in favor
of references to Benchmark Electrical Power Design Guide,
TAG-0048 (GF-2060), Benchmark Gas Supply Design
Guide, TAG-0047 (GF-2030). Added new Section 2.4.3:
Housekeeping Pad Requirements.
Modified description of terminal 7 & 8 on strip J7, Section
2.11.1: 1/0 Board Connections. Chris Blair
8/20/2020 DIR 20-23: Addition of BMK 4000 & 5000N Dual Fuel units, & Linley
Propane pipe diameter changed from 2” to 1.5” in Section Thobourne
2.6.2 and 2.9. (reference ECN 1624-17)
Updated BMK 4000/5000N Dimensional drawing AP-A-1051,
Appendix A.
Added new Section 2.16: Next Steps.
Added BMK 4000/5000N 208V option to Section 2.10.1:
Electrical Power Requirements.
Rev H:
Added instructions for enabling the Pump Delay Timer
2/23/2021 feature, Section 2.15. . Chris Blair
Added BMK 750/1000 Dual Fuel models to Figure 2-7,
clarified minimum distance between shut-off valve, pressure
regulator and gas inlet on all Figure 2-7 drawings.
Rev |: Removed reference to platinum, added info re:
5.16.23 SmartPlate EV D.Barron

(AERCO

A WATTS Brand
© AERCO International, Inc., 2023

OMM-136_I -

7/23/2021 Technical Support « (800) 526-0288 * Mon-Fri, 8 am - 5 pm EST

Page 67 of 67



