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Fulton Vantage 2.0MM Btu/Hr Input
Boiler Specification
Part 1.  GENERAL 

1.1   SCOPE

A. The work to be performed includes all new equipment, labor and materials required to 
     furnish and install high-efficiency, natural gas fired, Fulton Vantage Hydronic boilers as described
     in this specification.

1.2  REFERENCES


A. ASME.

B. UL 795.

C.  CSD1 - Controls and Safety Devices.

C. CSA - CGA/AGA.

D. GE GAP.

E. NEC - National Electrical Code.

1.3  SUBMITTALS

A.  Product Data:  Submit manufacturer's technical product data, including rated capacities of 
      selected model, weights (shipping, installed, and operating), installation and start‑up 
      instructions, along with furnished accessory information. 

B.  Shop Drawings:  Submit manufacturer's assembly‑type shop drawings indicating dimensions, 
      weight loadings, required clearances, and methods of assembly of components.

C.  Wiring Diagrams:  Submit manufacturer's electrical requirements for boilers including 
             ladder‑type wiring diagrams for interlock and control wiring.  Clearly differentiate between 
             portions of wiring that are factory‑installed and portions to be field‑installed.
1.4
 QUALITY ASSURANCE

A.  Manufacturer's Qualifications:  Firms regularly engaged in the manufacturing of forced draft, 
      high efficiency, condensing boilers, of types and sizes required, whose products have 
      been in satisfactory use in similar service for not less than 10 years. 


B.  The hot water boiler will be rated for a maximum working pressure of 160 psig.

C.  The Vantage Boiler Flame Safeguard Control will be of an accepted quality manufacturer bearing
            UL Certification. 

D.  The entire boiler system and its installation shall conform to the manufacturer's instructions, 
      applicable codes and associated National Board requirements. 

E.  The equipment shall, as a minimum, be in strict compliance with the requirements of this
     specification and shall be the manufacturer’s standard commercial product unless specified 
     otherwise. Additional equipment features, details, accessories, etc. which are not specifically 
     identified but which are a part of the manufacturer’s standard commercial product, shall be 
     included in the equipment being furnished.

F.  The equipment shall be of the type, design, and size that the manufacturer currently offers for sale 
     and appears in the manufacturer’s current catalog.

G.  The equipment shall fit within the allocated space, leaving ample allowance for maintenance and 
      inspection. 

H.  The equipment shall be new and fabricated from new materials. The equipment shall be free from 
      defects in materials and workmanship.

I.
All units of the same classification shall be identical to the extent necessary to ensure interchangeability of parts, assemblies, accessories, and space parts wherever possible.

J.   In order to provide unit responsibility for the specified capacities, efficiencies, and performance, 
      the boiler manufacturer shall certify in writing that the equipment being submitted shall perform 
      as specified. 

1.5   WARRANTY

A. Boiler manufacturer shall guarantee in writing equipment to be free of defects for one year 
after start-up date or 18 months from factory shipment, and to repair or replace at manufacturer's expense any defective parts.  Unit shall receive such factory tests as are deemed advisable by the manufacturer to check construction and operation.
 

B. The pressure vessel shall be guaranteed against thermal shock for 10 years when utilized in a closed loop hydronic heating system with a maximum temperature differential rating of 
170°F.  The boiler pressure vessel shall be guaranteed accordingly without a minimum flow rate or return water temperature requirement. The boiler shall not require the use of flow switches or other devices to ensure minimum flow. 

C. The pressure vessel shall carry a 10-year warranty against material and workmanship defects.

D. The heat exchangers shall be guaranteed against flue gas corrosion for a period of 5 years from factory shipment.

E. All parts not covered by the above warranties shall carry a one-year warranty.  This shall include all electrical and burner components.

Part 2 - PRODUCTS
2.1  ACCEPTABLE MANUFACTURERS

A. This Specification is based on products as manufactured by Fulton Heating Solutions, Inc, Vantage Series. Equivalent units and manufacturers will be considered upon prior approval.

B. Basis of Design: Fulton Heating Solutions Inc, Model VTG-2000.

2.2  BOILER CONSTRUCTION

A. The boiler shall be completely factory assembled as a self-contained unit.  Each boiler shall be neatly finished, thoroughly tested, and properly packaged for shipping.

B. The primary pressure vessel design and construction shall be in accordance with Section IV of the ASME Code for heating boilers.  The secondary (condensing) section design and construction shall be in accordance with Section VIII, Division I of the ASME code for pressure vessels.  The maximum water working pressure shall be 160PSI and the maximum design temperature shall be 250F.   Boiler shall also comply with CSD-1 Code requirements.

C. The Forced Draft Combustion Boiler shall be UL approved as a Direct Vent Boiler.  The boiler will require a stack utilizing AL-29-4C or equivalent.  The boiler can draw combustion air from inside the boiler room or ducted outside air using Schedule 40 PVC or equivalent.  The boiler shall be capable of operating with an exhaust draft not exceeding –0.04” wc and a combined air intake venting and exhaust venting pressure drop not exceeding 0.35” wc.

D. The vessel shall be SA-53B ERW pipe or SA-516 Grade 70 plate.  The heads shall be SA-516 Grade 70 plate.  The pressure vessel shall be fully insulated with high temperature insulation.  Adequate openings shall be provided for access to the waterside of the boiler.

E. The condensing section of the exhaust pipes shall be constructed of SAF 2205 Duplex Stainless Steel and manufactured in accordance with Section VIII of the ASME Code for Heating Boilers. 

F. The boiler shall be a firetube design.  The furnace location shall be such that all furnace components are within water-backed areas.

G. The boiler is to have a maximum width, including casing, not to exceed 32” and a height not to exceed 76”.  The boiler shall be capable of being maneuvered through a 36” doorway.

H. A temperature and pressure gauge shall be provided with the boiler.

2.3  BOILER DESIGN
A. External convection and radiation heat losses to the boiler room from the boiler shall be less than 0.5% of the rated boiler input.  

B. The boiler shall be designed to operate in a condensing mode while firing on natural gas, in order to extract the latent heat from the combustion products.  Operating on natural gas and with a return water temperature of 80°F, the boiler shall have a minimum acceptable fuel-to-water efficiency of 93% at the full rated input capacity and 99% at the low fire rated input capacity. 

C. The boiler shall have no minimum return water temperature requirements when fired on 
natural gas.  


D. The boiler shall have no minimum flow rate requirements.
2.4  CONTROLS
I. The flame safeguard shall be capable of providing linkage-less modulation and shall provide the following:

1. The control shall provide a 30 second pre-purge and post-purge time.

2. The control shall maintain a running history of operating hours, number of cycles, and the most recent six control lockouts

3. The control is connected to a display module, which is capable of retrieving the information listed above.

J. Each VANTAGE boiler shall be equipped for fully modulating operation with a 5:1 turndown ratio.  Airflow shall be controlled by a butterfly valve connected to a precision servo-motor.  Fuel flow may be controlled by either a butterfly valve of the same type and control as the air stream or by a pressure-regulating valve, which is controlled by sensing the air pressure.

K. Boiler safety controls shall include:

1. Operating Temperature Controller for automatic start and stop.

2. High Limit Temperature Controller with manual reset.

3. One Low Water Cutoff Probe in boiler shell.

4. Air Safety Switch to prevent operation unless sufficient combustion air is assured.

5. Flame detector to prove combustion.

L. All controls are to be panel mounted and so located on the boiler as to provide ease of servicing the boiler without disturbing the controls.  All controls shall be mounted and wired according to UL requirements.  Electrical power supplied shall be 460/3/60.  A control circuit transformer shall be factory supplied, wired and mounted

M. When multiple boilers are to be installed in a common hydronic loop, an MCS sequencing control shall be provided to stage the boilers.  The control shall include automatic rotation of the lead boiler, an adjustable outdoor reset schedule, multiple setback schedules, domestic hot water priority, and a digital display.  The MCS control shall stage each boiler on at low fire.  After all boilers are running, the MCS control will then modulate the boilers as a group.  To ensure proper integration with the boiler controls, the boiler manufacturer shall supply the MCS control.  

2.5   MAIN FUEL  TRAIN COMPONENTS 

A. A factory mounted main gas train shall be supplied.  The gas train shall be fully assembled, wired, and installed on the boiler and shall comply with CSD-1 code.  Compliance with other codes is available upon request.  The maximum pressure rating of the components shall not be less than one psi.  The gas train shall consist of at least two manual shutoff valves, one gas pressure regulator, one automatic safety shutoff valve with prove of closure, one flow control valve, one high gas pressure switch, and one low gas pressure switch.  The automatic safety shutoff valve and flow control valve may be the same valve.  A pilot gas train, when supplied, shall comply with the same code and maximum gas pressure rating as the main gas train.

2.6  BOILER FITTINGS

A. Boiler shall be supplied with an ASME Section IV and Section VIII approved, side outlet type safety relief valve.  The safety relief valve size shall be in accordance with ASME code requirements. 


B. Temperature and pressure gauges shall be mounted on top of the boiler.


C. A condensate drain connection shall be provided in the exhaust outlet. A Fulton condensate drain kit will be provided to collect and drain the flue gas condensate.

D. The water supply and return connections on the boiler shall be 150# flanged connections.  The size shall be 4”.  The water connections shall not be designed to support any external mechanical load from the piping system.


E. The safety relief valve outlet connection shall be 1 ½” NPT and shall be piped to a safe area by the installer.

2.7  INSTALLATION 

A. The boiler shall be UL approved as a direct vent boiler.  A conventional chimney or stack shall not be required.  Direct venting shall be accomplished utilizing AL29-4C material and be rated for positive pressure.  The exhaust vent shall be 10” diameter for venting runs up to 50’ in length.  Vent piping shall be installed in accordance with applicable national and local codes and per the boiler manufacturers’ recommendations.


B. The air intake connection shall be provided with a flexible rubber coupling.  The connection size shall be 8” diameter PVC pipe size for venting runs up to 50’ in length.  The connection shall not be designed to support any external mechanical load from the venting system.


2.8 EMISSIONS


A. The boiler shall operate with CO emissions less than 100 PPM corrected to 3% O₂ and NOx emissions less than 50 PPM corrected to 3% O₂ over the entire turndown range.

2.9  OPERATING MANUAL


A. Instructions for installation, operation and maintenance of the boiler shall be contained in a manual provided with each boiler unit.


B. A wiring diagram corresponding to the boiler configuration shall be permanently affixed to the boiler near the electrical panel.

Part 3   EXECUTION

3.0  INSTALLATION

A. Equipment and materials shall be installed in an approved manner and in accordance with the boiler manufacturers’ installation requirements.


B. The installer shall construct a level continuous concrete pad (min. 3‑1/2 inches high) for the entire boiler system according to the boiler manufacturer's erecting instructions.


C. Assemble unit sections and parts shipped loose or unassembled for shipment purposes.  Follow manufacturer's installation recommendations and instructions.


D. Install electrical control items furnished by manufacturer per wiring diagram provided by manufacturer.


E. Complete water piping installation as required by manufacturer for operation of system.  


F. Provide air intake and exhaust piping, size and type as recommended by the manufacturer.


G. Provide boiler manufacturer recommended manifold pipe and fittings from each boiler to nearest floor drain or as indicated.


3.1  FIELD QUALITY CONTROL

A. After boiler installation is completed, the manufacturer shall provide the services of a field representative for starting the unit and training the operator.  

B. Arrange with National Board of Boiler and Pressure Vessel Inspectors for inspection of boilers and piping.  Obtain certification for completed boiler units, deliver to Owner, and obtain receipt. 
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