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A. I.  General Requirements

These specifications provide for the furnishing and installation of an energy efficient cast-iron (gas or oil-fired) multiple boiler system with energy management controls.

A. Individual boiler(s) will be of a low pressure, cast-iron, sectional type capable of developing full output capacity at one-hundred percent firing rate.

B. These specifications and associated drawings are based upon equipment manufactured by Weil-McLain.

C. Multiple boiler systems manufactured by other reputable manufacturers, other than specified, will be considered as equal if in the opinion of the engineer if they comply with the full intent of these specifications.

D. All bidders desiring to furnish equipment other than that specified must submit a complete verification specification for the substituted equipment along with literature, wiring diagrams, fuel piping diagrams, and a list of similar sized installations where the proposed equipment is installed.  The complete submittals must be presented to the engineer at least seven (7) full working days prior to the bid opening for approval.  Substitutes will not be permitted after the contract has been awarded.

E. Any deviations or changes from these specifications will be the responsibility of the contractor and will not relieve the contractor from his responsibility for the installation and the operation in compliance with the intent, detail, and scope of these specifications.

F. The multiple system will be Weil-McLain                
(enter Multiple Boiler System Number from product literature) capable of burning (natural gas)(Propane gas)(Oil).
G. Individual boilers under 300 MBH input shall be tested in accordance with the requirements of the United States Department of Energy (DOE) and shall provide a minimum of        (Enter AFUE percent from product literature) percent Annual Fuel Utilization Efficiency (AFUE).  
H. Individual boilers will be manufactured by an ISO 9001 registered company in accordance with the provisions of section IV of the A.S.M.E. (American Society of Mechanical Engineers) Boiler and Pressure Vessel Code, and shall be stamped with the official A.S.M.E. symbol.  Each boiler section shall be hydrostatically pressure tested for      (15,30,50 or 80) PSIG A.S.M.E. working pressure.

I. Individual boilers shall be tested in accordance with the requirements of the Hydronics Institute and shall have         BTU per hour I=B=R (Institute of Boiler and Radiator Manufacturer’s) net capacity rating at one-hundred percent firing rate.

J. Individual boilers shall be installed in accordance with the manufacture’s Boiler Manual and all work shall be completed in a neat and workmanlike manner.

K. Applicable to M-GV, M-CG, M-CGi, and M-PFG Multiple Systems:  
Individual boilers shall each be completely factory packaged with jacket, burners, controls and trim mounted and wired.  The packaged boiler shall be factory fire-tested before shipment to assure proper function.  The boiler sections shall be held together with individual draw rods at the front and back of the section assembly, and a permanent gas-tight seal between the boiler sections shall be maintained.  Each individual section and complete section assembly shall be hydrostatically pressure tested before shipment in accordance with section IV of the A.S.M.E. Boiler and Pressure Vessel Code.  The boilers shall be shipped to the job location in a heavy duty shipping crate with plastic covering.

L. Applicable to M-LGB Multiple Systems:  

Individual boilers shall be field assembled.  Sections, burner-base assembly, controls, trim and jacket shall be suitably packaged and shipped for field assembly.

M. Optional Factory Assembled LGB Boiler:  

The boiler(s) shall be factory assembled and the unit shall be shipped to the job location with the flue collector hood, electrical control components, boiler trim and jacket packaged separately.  The complete section assembly(s) shall be hydrostatically pressure tested at the factory before shipment in accordance with Section IV of the A.S.M.E. Boiler and Pressure Code.  Lifting Brackets shall be secured to the boiler end sections to facilitate lifting and positioning the section assembly.

N. Optional Factory Packaged and Test-Fired LGB Boiler:
The boiler(s) shall be completely factory packaged with jacket, burners, controls, and trim mounted and wired.  The packaged boiler(s) shall be factory fire-tested before shipment to assure proper function. The complete section assembly shall be hydrostatically pressure tested at the factory before shipment in accordance with Section IV of the A.S.M.E. Boiler and Pressure Code.  The boiler(s) shall be shipped to the job location in a heavy-duty shipping crate with plastic covering.  Lifting brackets shall be secured to the boiler end sections to facilitate lifting and positioning of the boiler(s).

O. Applicable to M-GO Multiple Systems:
P-WGO - Individual packaged boilers shall have 6 sections or less and be completely factory assembled and tested.  Boilers shall be packaged with jacket, and controls mounted and wired.  Boilers shall be packaged and shipped in suitably heavy-duty crates.

P. B-WGO:  Individual boilers shall have a factory assembled and tested section block of 9 sections or less.  Boiler section block and jacket shall be factory assembled with burner, controls and trim shipped loose for field mounting and wiring.  Boiler and accessories shall be shipped in suitable heavy-duty crates.

B. II.
EASY-FIT PIPING

A. Individual boilers shall be connected to the system main with Weil-McLain Easy-Fit Piping System.

B. The Easy-Fit Piping System shall provide equal return water temperature to each boiler for maximum steady state efficiency and optimum system water temperature control.

C. The Easy-Fit Piping System shall permit return water flow only through operative boiler(s) to provide for minimum thermal losses and standby losses.

III. STANDARD CONTROLS, INDIVIDUAL BOILERS

A. All electrical safety controls are to be of an accepted quality manufacture and shall be UL and/or A.G.A. design certified.

B. All gas controls shall comply with American National Standards Institute, Specification No. ANSI Z21.13b and must be of an accepted quality manufacture.

C. The control components for the boiler(s) shall be located for easy accessibility, adjustment, and 
service.   The boiler automatic control system shall provide 100 percent safety shut-off.

D. Applicable to M-GV Multiple Boiler Systems:  

Individual boilers shall be furnished with a premix burner and integrated control, complete with status and diagnostic indicator lights.  The burner shall have a forced draft fan and the boiler shall be certified for direct vent application.

E. Applicable to M-PFG-PIDN Multiple Boiler Systems:  
Highest efficiency Model, PIDN: Individual boilers shall be furnished with intermittent electric ignition pilot system and automatic vent damper with positioning switches for highest seasonal efficiency.

F. Applicable to M-PFG-PIN Multiple Boiler Systems:  
High Efficiency Model, PIN: Individual boilers shall be furnished with intermittent electric ignition pilot system for high seasonal efficiency.

G. Applicable to M-PFG-SPN Multiple Boiler Systems:  
Standard Efficiency Model, SPN: Individual boilers shall be furnished with a manually ignited, constant burning, thermally supervised safety pilot system.

H. Applicable to M-LGB Multiple Boiler Systems:  
Individual boilers shall be furnished with a Weil-McLain Flame Guardian electronic control system to provide intermittent electronic pilot ignition with proven low fire start, high fire run operation.

I. Applicable to M-GO Multiple Boiler Systems:  
(1) Individual boilers shall be furnished with intermittent direct spark ignition (2) Individual boilers shall have factory approved flame retention type burners with factory installed solenoid valves.

J. Water Boiler Standard Controls:  

(1) Individual boilers shall be furnished with a high limit temperature control.   The high limit control should be set at least 20 degrees F higher than the design requirements for the heating system

(2) Individual boilers shall be furnished with a combination pressure-temperature gauge to indicate boiler water temperature, and system pressure; the combination gauge shall be of rugged construction and the gauge dial shall be clearly marked and easy to read

(3) Individual boilers shall be furnished with an A.S.M.E. certified pressure relief valve and shall be set to relieve at or below the rated boiler A.S.M.E. working pressure.  The relief valve shall be of the side outlet discharge type. The relief valve outlet shall be piped to a floor drain or near the floor, the relief valve discharge must not be piped to any area where freezing temperatures may occur.

IV. OPTIONAL LOW WATER FUEL CUT-OFF

A. The Multiple Boiler System shall be furnished with a UL listed and certified low water fuel cut-off.  The low water fuel cut-off shall have an A.S.M.E. working pressure rating of at least the A.S.M.E. working pressure of the boiler.  The low water fuel cut-off shall be installed according to the manufacture’s instructions and must be field installed in the supply piping close to the boilers so the burners will become de-energized in the event the water level falls below the cut-off location.

V. ENERGY MANAGEMENT CONTROL SYSTEMS

Note:  Choose applicable paragraph for selected Weil-McLain Energy Control System.

· EMCS SYSTEM 1

1. The multiple boiler control system shall be equal to the UL-listed Weil-McLain EMCS System 1, selectable for 2 or 3 on-off boilers, provide fixed ratio indoor/outdoor reset control, outdoor temperature starter, interstage temperature differential adjustment and system temperature fine-tune (offset) control (+40ºF).   There shall be a digital display that manually steps through all set points and system data.  Also, there shall be three LED’s to indicate boiler operation status.

2. The EMCS System 1 operates boilers based on system temperature and outdoor temperature, daily rotates the lead boiler, rotates the lead boiler if the system water temperature does not increase in 15 minutes, and has a minimum water reset temperature of 140º F.

3. The EMCS System 1 shall be easily installed and be supplied complete with clearly marked terminal strips incorporating two N.O. (DPST) contact closures for each boiler, field-installed outdoor temperature sensor, system water temperature sensor with control well and a plug-in relay for each boiler.  The sensors shall be standard with 15 feet of wiring, be solid-state thermistor type, and be capable of being located up to 500 feet from the control panel using additional wiring.

· EMCS SYSTEM 2
1. The multiple boiler control system shall be equal to the UL-listed Weil-McLain EMCS System 2 to provide an adjustable ratio indoor/outdoor reset control for 2 to 8 on-off or 2 to 4 low-high-low boilers.  It shall incorporate microprocessor circuitry with PID control and delay time to anticipate system temperature, preventing unnecessary cycling of the boilers.   An outdoor temperature starter and system temperature fine-tune (offset) control (± 40ºF) shall be provided.   There shall be LED’s to indicate lead stage and boiler operating status.

2. The EMCS System 2 shall have adjustable indoor/ outdoor reset ratios with a minimum water reset temperature of 140ºF.  The control operates boilers based on outdoor temperature and system temperature.  Also, there shall be auto/manual selection for daily lead stage rotation and an on/auto/off switch for each stage to allow removal of a boiler from sequence without rewiring.

3. For 2 to 8 on-off boilers or 2 to 4 low-high-low boilers:  

The EMCS System 2 shall be easily installed and be supplied complete with a 4-(8-) stage sequencer and a plug-in relay for each boiler.  There shall be clearly marked terminal strips incorporating two N.O. (DPST) contact closures for each boiler, field-installed outdoor temperature sensor, and system water temperature sensor with control well.  The sensors shall be standard with 15 feet of wiring, be solid-state thermistor type, and be capable of being located up to 500 feet from the control panel using additional wiring.

· EMCS SYSTEM 3W

1. The multiple boiler control system shall be equal to the UL-listed Weil-McLain EMCS System 3W to provide an adjustable, constant system set point for water temperature (30ºF to 250ºF) using 2 to 8 on-off of 2 to 4 low-high-low boilers.  It shall incorporate microprocessor circuitry with PID control and delay time to anticipate system temperatures preventing unnecessary cycling of the boilers.   There shall be a digital display that manually steps through all set points and system data.  Also, there shall be LED’s to indicate lead stage and boiler operating status.  The EMCS System 3W shall have auto/manual selection for daily lead stage rotation and an on/auto/off switch for each stage to allow removal of a boiler from sequence without rewiring.

2. For 2 to 8 on-off boilers or 2 to 4 Low-High-Low boilers:


The EMCS System 3W shall be easily installed and supplied complete with a 4-(8-) stage sequencer and a plug-in relay for each boiler.  There shall be clearly marked terminal strips incorporating two N.O. (DPST) contact closures for each boiler and system water temperature sensor with control well.   The sensor shall be of solid state thermistor type, be standard with 15 feet of wiring and be capably of being located up to 500 feet from the control panel using additional wiring.

· EMCS SYSTEM 4

1. The multiple water boiler control system shall be equal to the UL-listed Weil-McLain EMCS System 4 to provide adjustable ratio indoor-outdoor reset control for 2 to 8 on-off or 2 to 4 low-high-low water boilers.  The adjustable indoor-outdoor reset ratio shall be from 1:3 to 4:1 with a minimum water reset temperature of 140ºF.  The control shall incorporate microprocessor circuitry with PID control and adjustable reaction time to anticipate system temperature preventing unnecessary cycling of the boilers.  An easily programmed 7-day clock shall control up to 4 daily normal set points and 4 setback set points (8 temperature changes per day).  A battery shall save the program during a power outage.  The programming shall be key-locked to prevent unauthorized programming changes.

2. An adjustable system and pump set point shall activate a primary pump plug-in relay and start the system temperature control when the outdoor temperature is below the set point.  There shall be a plug-in relay to control the on-off operation of each boiler.   An adjustable temperature offset (± 40ºF) and selectable morning boost with early shutdown shall be provided to optimize the temperature control in the building.

3. The control shall constantly display the day of the week, time of day, actual system water temperature, system/pump set point and reset ratio.  The outdoor temperature and computed water temperature shall be displayed by pushing a button.

4. In addition, the operator shall be able to select the boiler lead stage or select automatic boiler lead stage rotation.  A winter/summer selection switch shall turn off the boilers while maintaining power to the panel.  An auto-bypass switch shall bypass the control and power boiler control relays.  There shall also be a button to shift from night setback to normal for 90 minutes.  After 90 minutes, the control will automatically shift back to setback operation.

5. For 2-8 on-off boilers or 2-4 low-high-low boilers:

The EMCS System 4 shall be easily installed (complete with 8 Stage Sequencer) and have a plug-in relay for each boiler.  There shall be clearly marked terminal strips, a field-installed outdoor temperature sensor, and a system water temperature sensor.  The sensors shall be solid-state thermistor types and capable of being located up to 500 feet from the control panel using additional wiring.

· EMCS SYSTEM 5

1. The multiple boiler control system shall be equal to the UL-listed Weil-McLain EMCS System 5 to provide variable on-off cycle timing based on outdoor temperature for 2 to 8 on-off or 2 to 4 low-high-low steam boilers.  The control shall incorporate microprocessor circuitry with PID control and adjustable reaction to control system pressure, preventing unnecessary cycling of the boilers.  An easily programmed 7-day clock shall control up to 4 normal set points (8 pressure setting changes per day).  The programmable clock shall also control an auxiliary plug-in relay with four daily on-off cycles.  A battery shall save the program during a power outage.  The programming shall be key-locked to prevent unauthorized programming changes.

2. There shall be two adjustable outdoor temperature set points, one for normal and one for save.  The system shall be activated when the active (normal or save) set point is higher than the outdoor temperature.   There shall be two heat-cycle adjustment dials.  The “system on” shall be automatically determined by the outdoor temperature and the setting of the active heat adjustment dial.  The required number of boilers will be started by individual plug-in relays.  Selectable morning boost with early shutdown shall be provided to optimize the temperature control system to the building.

3. The control shall constantly display the day of the week, time of day, outdoor temperature, and the normal and save set point.  The system steam pressure shall be displayed by pushing a button.

4. In addition, the operator shall be able to select the boiler lead stage or select automatic boiler rotation.  A winter/summer selection switch shall turn off the boilers while maintaining power to the panel.  An auto-bypass switch shall bypass the control and power boiler control relays.  There shall also be a button to shift from save (night) to normal (day) for 90 minutes.  After 90 minutes, the control will automatically shift back to save (night) operation.

5. For 2-8 on-off boilers or 2-4 low-high-low boilers:

The EMCS System 5 shall be easily installed (complete with 8 stage sequencer) and have a plug-in relay for each boiler.  There shall be clearly marked terminal strips, a field-installed outdoor temperature sensor and a system pressure sensor.  The sensors shall be capable of being located up to 500 feet from the control panel using additional wiring.

· EMCS SYSTEM 6

1. The Multiple (water) (steam) boiler control system shall be equal to the UL-listed Weil-McLain EMCS System 6 to provide lead-lag and constant (temperature) (pressure) by the control of up to 4 modulating boilers.  The control shall incorporate microprocessor circuitry with adjustable gain.

2. Each stage shall have a plug-in relay to cycle boiler on-off and variable resistance output of 0 to 135 ohm for boiler control.  Each boiler stage shall have an on-auto-off-standby lead-lag selection switch.  The system shall have an auto rotate on-off manual switch.  Each stage shall have lights to indicate lead stage and output on.
3. There shall be a constant digital display of the system operating (temperature) (pressure).  A push button shall rotate the display from system (temperature) (pressure) to system set point, gain factor and percent of modulation for the four stages.  There shall be four continuous displays that show the approximate percent of modulation for each stage.

4. In addition there shall be a normal/setup switch and adjustments for system gain, prepurge time, stage standby time, and percent of modulation for the next stage to start.  Optional (setback set point) or (outdoor starter) shall be available.  The use of setback or outdoor starter requires dry contacts from clock or outdoor temperature control (by others).

5. For 2-4 modulating boilers:

The control system shall be easy to install, easy to wire and easy to set up.  There shall be clearly marked terminal strips incorporating one N.O. (SPST) contact closure and RBW connections for each boiler, and a field-installed outdoor temperature sensor.  The sensor shall be capable of being located up to 500 feet from the control panel using additional wiring.
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