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PART 1 
GENERAL
Hot Water Boilers - Condensing Boiler
1.01
SCOPE

A.
The work to be performed consists of providing all labor, equipment, materials,  etc. to furnish and install new factory assembled, premium efficiency, full condensing hot water boilers as described in the specifications herein.
B. 
Related Sections include the following:
1. 
Division 15  Section "Chemical Water Treatment" for water treatment.
2. 
Division 15  Section, "Breechings, Chimneys, and Stacks" for connections  to chimneys,  and stacks.
3. 
Division 15  Sections for control wiring for automatic temperature control.

1.02
REFERENCES

A.
Product Data: Include rated capacities;  shipping, installed, and operating weights; furnished specialties;  and accessories  for each model indicated.
B. 
Shop Drawings: Detail equipment  assemblies  and indicate dimensions,  required clearances, and method of field assembly, components, and location and size of each field connection.
C.
Wiring Diagrams: Detail wiring for power, signal, and control systems and differentiate between manufacturer-installed and field- installed wiring.

D.
Source Quality Control Tests and Inspection Reports: Indicate and interpret test results for compliance with performance requirements before shipping.
E. 
Field Test Reports: Indicate and interpret test results for compliance with performance requirements.
F. 
Maintenance Data: Include in the maintenance manuals  specified in Division 1.   Include parts list, maintenance guide, and wiring diagrams for each boiler.
G.
Other:
1. 
ASME Section IV - Heating Boilers

2. 
ANSI Z21.13 - Gas Fired Low Pressure  Boilers

3. 
NFPA 54/ANSI Z221.3 - National Fuel Code

4. 
FM - Factory Mutual
5. 
ASME CSD-1 - Controls and Safety Devices

6. 
XL-GAP [Formerly IRI - Industrial Risk Insurers]
7. 
UL or CSA Standards  for Gas Fired Boilers

8. 
UBC - Uniform Building Code

9. 
UMC - Uniform Mechanical Code

10.   NEC - National Electrical Code

1.03
QUALITY ASSURANCE

A.
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, appurtenances, 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.
B. 
The equipment  shall be of the type, design, and size that the manufacturer  currently offers for commercial sale and appears  in the manufacturer's  current catalogue.  The equipment  shall be new and fabricated from new materials and shall be free from defects in materials and workmanship
C.
The equipment  must fit within the allocated space,  leaving ample allowance for maintenance and cleaning, and must leave suitable space for easy removal of all equipment  appurtenances.
D.
To accept 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. The boiler manufacturer  shall be responsible for guarantying that the boiler provides the performance as specified herein.
1.04
SUBMITTALS
A.
The contractor shall submit,  in a timely manner,  all submittals  for approval by the engineer. Under no circumstances shall the contractor install any materials until the engineer has made final approval on the submittals.
B. 
The engineer shall review and stamp  submittals. Work may proceed and equipment  released for fabrication after contractor receives returned submittals  stamped  with “NO EXCEPTIONS TAKEN” or “MAKE CORRECTIONS NOTED”.

C.
Shop Drawings - Shop drawings shall be submitted  to the engineer for approval and shall consist of:

1. 
General assembly drawing of the boiler including product description,  model number,  dimensions,  clearances, weights, service sizes, etc.
2. 
Schematic  flow diagram of gas valve trains.
3. 
Schematic  wiring diagram of boiler control system of the
ladder-type showing all components, interlocks, etc. Schematic wiring diagram shall clearly identify factory wiring and field wiring by others.
D.
Manufacturer's Warranties:  Manufacturer's printed warranties,  as specified hereinafter, shall be submitted  prior to final acceptance by the engineer.
E. 
Manufacturer's Field Service: Manufacturer's printed field service procedures  and reports, as specified hereinafter,  shall be submitted prior to final acceptance by the engineer. Report forms shall contain all information as required to do start-up  and testing as specified in the product section.
1.05
SUBSTITUTIONS/MODIFICATIONS

A.
The bidder must submit in writing to the engineer any request  for a proposed deviation, omission, modification, or substitution  to this specification for evaluation no later than ten (10) days prior to the bid date.
B. 
Technical data,  drawings, product samples,  and complete data substantiating compliance of proposed substitution  with these specifications shall accompany  a request  for any substitution.
C.
No materials shall be deemed  acceptable if not in strict and full compliance  with these specifications.
D.
All bidders must bid solely on the specified materials unless acceptance by the engineer of a deviation, omission, modification, or substitution  is granted in writing to all bidders prior to the bid date.
1.06
CERTIFICATIONS
A.
Manufacturer's Certification: The boiler manufacturer  shall certify the following:

1. 
The products and systems furnished are in strict compliance with the specifications.
2. 
The boiler, burner, and other associated  mechanical  and electrical equipment  have been properly coordinated  and integrated to provide a complete and operable boiler package.
3. 
ASME Certification in the form of ASME Stamp on the product and completed  and signed data sheet.
4. 
ASME CSD-1 Compliance, in the form of completed  data sheet.
5. 
CULus Certification in the form of an affixed label to the equipment.
6. 
The specified factory tests have been satisfactorily performed.
7. 
The specified field tests have been satisfactorily performed.
B. 
Contractor's Certification: The contractor shall certify the following:

1. 
The products and systems installed are in strict compliance with the specifications.
2. 
The specified field tests have been satisfactorily performed.
C.
Boiler Inspectors' Certification: All boiler inspections  during hydrostatic testing shall be performed by an authorized boiler inspector who is certified by the National Board of Boiler and Pressure  Vessel Inspectors and shall be submitted  in writing prior to final acceptance by the engineer.
D.
Operation and Maintenance  Manuals: Manufacturer's printed operation and maintenance manuals  shall be submitted  prior to final acceptance by the engineer. Operation and maintenance manuals shall contain dimension and wiring drawings, product data, operating instructions,  cleaning procedures,  replacement  parts list, maintenance and repair data,  complete parts list, etc.
1.07
DELIVERY, STORAGE, AND HANDLING

A.
The contractor shall be responsible for the timely delivery of the equipment  to the jobsite.  The contractor shall be responsible for unloading and rigging of the equipment.   The contractor shall be responsible for protecting the equipment  from the weather,  humidity and temperature conditions, dirt, dust, other contaminants, as well as jobsite conditions during construction.
B. 
Equipment shall be unloaded,  handled,  and stored in accordance with the manufacturer's  handling and storage instructions.
C.
Responsibility of making freight claims to be performed by contractor or owner personnel.
PART 2 
PRODUCTS
2.01
MANUFACTURERS
A.
Contractor shall furnish and install full condensing boiler[s] with input and output capacity as scheduled  on the drawings with construction and performance as noted in these specifications.
B. 
Copper fin designs, cast aluminum,  cast iron, or designs requiring
"add-on" secondary condensing exchangers will not be considered.
2.02
GENERAL DESCRIPTION

A.
Each boiler shall be a Large Mass Firetube type complete with factory fabrication and assembly of burner, boiler, fittings, and automatic  controls.  The boiler, with all piping and wiring, shall be a complete factory integrated package.   Each boiler shall be neatly finished, safety and fire tested,  and properly packaged  for shipping.
B. 
The entire Boiler design and construction shall be in accordance with Section IV of the ASME Code for hot water heating boilers with a maximum operating temperature of 250F  and maximum working pressure of 160  PSIG. The boiler shall be cULus certified as an indirect or direct vent boiler and comply with ASME CSD-1 Code requirements.
2.03
PERFORMANCE:  BOILER SIZE AND RATINGS

A.
The capacity of each unit shall be as indicated on the drawing schedule.
B. 
Exit flue gas temperature of the boiler shall not exceed  

°F gross at maximum hot water supply temperature of  
°F and return temperature of  
°F.  The boiler net output shall be
 
BTU/Hr with an overall fuel-to-water efficiency of

 
_% at high fire and  
% at low fire at above operating temperatures.
C.
Performance Criteria:

Table 1: CFLC Performance Criteria
	Output:
	 
MBTU

	Gas Input:
	 
MBTU

	Design Pressure:
	 
PSIG

	Operating Pressure:
	 
PSIG

	Heating Surface (minimum):
	 
Sq. Ft. Fireside

	Burner Turndown Ratio
	5:1  @ 20  PPM NOx

	Overall Efficiency (with a hot water sup- ply temperature of 140  °F and return temperature of 80  °F.)
	 
% at low fire

 
% at High Fire

	Delta T minimum without blend pump:
	100  degrees F

	NOX Emission (maximum)
	20 PPM (corrected to 3% O2)

	CO Emissions (maximum)
	10 PPM (corrected to 3% O2)

	Electrical:
	120V / 50-60H / 1P (Control Circuit)

208-230/460/3/50-60Hz (Motor & Drive)

	Fan Motor:
	 
HP Max

	Noise level
	85 dBA Max

	Available Gas Supply Pressure:
	 
PSIG

	Weight
	Dry: 

Flooded: 


	Seismic Zone:
	

	Altitude:
	 
ASL

	Code Requirements:
	ASME Section IV/ NATIONAL BOARD ASME CSD-1

UL 795/CAN1-3.1
STATE OF  
 FACTORY MUTUAL (FM) XL-GAP


D.
Noise Sound Levels: Based on ABMA test code for packaged  boilers measured  @ 4 ½ feet vertically above the bottom of the base and
3'0" horizontally in front of the end of the burner or front surface of control cabinet.  Sound levels dBA on the scale in reference to
0.0002 microbars.
2.04
BOILER DESIGN

A.
Boiler shall be a large mass,  low pressure drop, Firetube design with extended heating surfaces and water-backed  furnace, suitable for primary flow or primary-secondary piping arrangements. Condensing section consists of UNS S32101 Duplex stainless  steel AluFer firetubes and tube sheets,  along with SS flue gas-condensate collection chamber.  The design shall be a true counter-flow arrangement  for maximum condensing and heat transfer effectiveness.
B. 
The firetubes shall be a combination  of EX Spiral extended heating surface tubes and AluFer Duplex Stainless Steel tubes- AluFer firetubes fitted with Aluminum Alloy internal heat transfer fins creating no less than 6 square feet of fireside heating surface per boiler horsepower,  or 180  ft2 per mmBtu/h input capacity.
C.
The boiler shall be suitable for variable flow primary pumping only systems without the need for a dedicated  boiler circulating pump. The boiler water volume shall not be less than 50 gal per mmBtu/h input capacity.
D.
The Vessel shall be mounted  on a structural steel base with exhaust gases and condensate collected in a SS flue-gas/condensate chamber complete with drain trap and connection provisions for draining condensation  from the products of combustion.  A condensate neutralizing box complete with neutralization media shall be shipped  loose for field installation by contractor.    Note: A minimum 6" condensate drain trap shall be piped at installation if a condensate collection box is not provided
E. 
The boiler pressure vessel shall be completely factory cased and insulated with a minimum of 2" of insulation and shall be encased  in an 18 gauge metal cabinet with powder coated finish..
F. 
The furnace and firetubes shall be fully accessible  without burner disassembly  or removal from the boiler. The burner assembly shall be complete with davit arm and hinges for serviceability.
G.
The vessel shall be fully insulated with a minimum of 2" of insulation, guaranteeing  external convection and radiation heat losses to the boiler room from the boiler to be less than 0.25% of the rated capacity.
H. 
The boiler shall be designed to operate in condensing mode at all firing rates in order to extract the latent heat from the combustion products of natural gas or propane.  The boiler shall have an inverse efficiency characteristic:  lower the firing rate, the higher the efficiency. With a return water temperature of 80F,  the boiler shall have a minimum acceptable  fuel-to-water efficiency of 93%  and up to 99%  at minimum firing capacity.
I.
With a return temperature of 140F, the boiler shall have a minimum acceptable  fuel-to-water efficiency of 88%.  There shall be no minimum return temperature limit for the boiler.
J. 
Boiler shall be built to seismic zone  
requirements  and manufacturer  shall provide seismic calculations  showing tie-down requirements  for bolt diameters.  Bolts and tie-down shall be by contractor.
K.
Each boiler shall be constructed  in accordance  with the A.S.M.E.

Section IV Code and bear the "H" stamp  and shall be manufactured within an ISO 9001 Certified facility to ensure high quality standards.
L.
The boiler shall be designed for top water outlet [supply] and Dual bottom rear water inlets.  Inlet connection size shall be  
 flanged. Outlet connection size shall be  
flanged. The maximum pressure drop through the boiler shall not exceed 0.5  psi with a 20-degree differential and less than 0.1  psi with a 60-degree differential.
M.
The boiler shall be equipped  with a second water return connection that will permit low temperature returns to be utilized for condensing,  regardless of the primary return temperature water above condensing conditions.
N. 
A threaded  air vent connection shall be furnished at the top of the boiler for field piping to an expansion tank, air separator,  or for the addition of an auto-vent valve when a bladder type expansion tank is utilized.
O.
To drain the boiler, a bottom-threaded connection shall be provided at the rear of the boiler and field piped by the installing contractor with a manual  full size shutoff valve to drain.
P. 
Boiler design shall permit operation with a water condition of 8.0  -

9.5  pH range.
2.05
BURNER DESIGN

A.
General: Forced draft, gas-fired premix surface combustion  burner mounted  in and integral with the boiler. A hinged swing-out burner assembly is provided for ease of service and inspection of burner, as well as the fireside of heat exchanger
B. 
The burner shall be of the gas-fired premix surface combustion design for ultra low emissions.  Combustion control shall be zero- governor Venturi-Gas Valve system with premixing of fuel and air in the combustion  air blower.
C.
The pre-mix design shall utilize a PID loop controlled modulating variable speed fan connected  to a venturi to simultaneously modulate  fuel and air for a minimum 5:1  turndown ratio. Exclusively variable speed blower-venturi modulation delivers a linear modulation characteristic  for precise set point control and minimum cycling. External linkages, damper  motor drives, and single speed fans shall not be accepted. Staged and/or stepped modulation at any point in the modulation range will not be accepted.
D.
Burner head shall be constructed  of a SS alloymetal fiber for solid body radiation of the burner flame. Combustion shall take place on the surface of the burner mantle,  which shall be constructed  of a woven SS alloy material creating a 360  degree low temperature radiant flame.
E. 
Emissions: The equipment  shall be guaranteed to limit NOx emissions to 20 PPM or less. External flue gas recirculation shall not be accepted  for emission control.
F. 
The combustion  air delivery system shall be of spark resistant construction and suitable for handling a mix of fuel and air.
G.
The burner shall include a variable speed motor drive control driven by PID modulation signal from boiler control with UL Recognized limit functions.
H. 
Gas Train - As a minimum, the gas train shall meet the requirements of cULus and ASME CSD-1 and shall include:
1. 
Low Gas Pressure  Interlock, manual  reset.
2. 
High Gas Pressure  Interlock, manual  reset.
3. 
Upstream  and downstream  manual  test cocks.
4. 
Ball Type manual  shutoff valve upstream  and downstream  of the main safety shut-off gas valve(s).
5. 
Unibody, motorized double safety gas valve-regulator combination or motorized single safety gas valve-regulator combination with proof-of-closure.
6. 
Gas Pressure  Regulator as required for job site conditions
7. 
Pilot gas train with pilot regulator and solenoid safety shut-off valve

8. 
Union connection to permit burner servicing.
I.
Combustion Air Proving Switch shall be furnished to ensure sufficient combustion  airflow is present for burner ignition firing.

J. 
Provision shall be made for safe operation and/or shut down in the case of a blocked flue or blocked condensate situation.
2.06
BOILER TRIM

A.
Safety valve(s) shall be ASME Section IV approved side outlet type mounted  on the boiler air vent outlet.  Size shall be in accordance with code requirements  and set to open at 160  psig or suitable pressure for the particular hot water system.
B. 
Temperature  and pressure gauges shall be mounted  on the water outlet.
C.
Solid State Low water cut-off probe with manual  reset and test switch.
D.
Manual Reset High Limit Temperature  sensor; range not to exceed
250  0 F and shall be an integral device of the Boiler Burner Control and UL recognized as a limit control.
E. 
Outlet water supply temperature sensing probe for modulation and operating water limit setpoint.
F. 
Return temperature water-sensing  probe for operating water limit setpoint and enhanced control functionality.
2.07
BOILER CONTROLS

A.
The Boiler shall include a Falcon Computerized Boiler-Burner- System control which shall be an integrated,  solid state digital micro-processing modulating device, complete with sequence indication, fault reset, mode selection, and parameterized  set- points.   It shall be mounted  at the front of the boiler panel for easy access  and viewing.

B. 
Controller shall provide for both flame safety and boiler control through separate  power supplied CPU's (to meet NFPA) and shall perform the following functions:
1. 
Burner sequencing with safe start check, pre-ignition interlock, pre-purge, electronic gas pilot ignition with UV flame sensing to prove combustion.
2. 
Flame and Running Interlock Supervision. The control shall provide pre-purge and post-purge and shall maintain a running history of operating hours, number of cycles, and the most recent 15 lockouts. Each lockout message  in history shall include boiler sequence  status  and multi-point diagnostic details at time of lockout, including First Out Annunciation of Running Interlock lockout.
3. 
The control shall be connected  to a color touchscreen  display interface that will retrieve lockout history information and allow for user and service access  to all diagnostic information.
4. 
Safety Shutdown with display of lockout and Soft Shutdown of any non-safety related disabling of boiler operation.
5. 
PID Modulating control of the variable speed fan for fuel/air input relative to load requirements.
6. 
Gas pressure supervision, high and low.
7. 
Combustion Air Proving Supervision.
8. 
High Air Pressure  [blocked flue or blocked condensate drain] Supervision.
9. 
The supply temperature, return temperature, and set-point temperature shall be displayed at all times on the boiler overview of the touch screen display.
10.   Controller shall be equipped  with a touch screen display for configuration set up, trouble shooting, and operational status, and shall include ModBus communication  gateway for remote monitoringof this information.
11.   Include the control of system circulating pump, isolation valve, start permissive interlock, boiler primary pump,  DHW pump, and provide the control of multiple heating loops.
C.
All boiler parameter  input control set-points shall be factory configured with  starting conditions programmed  at the time of initial jobsite operation.
D.
All controls to be panel mounted  and so located on the boiler as to provide ease of servicing the boiler without disturbing the controls and also located to prevent possible damage  by water according to CSA requirements.
E. 
Electrical power supply shall be 460  volts, 60 cycle, 3 phasefor the combustion air blowerand variable speed drive;a control transformer shall provide 120  volts used for control circuit requirements.
F. 
When multiple boilers are to be installed together, a Falcon Lead-Lag system integration control shall be provided to stage up to 8 boilers. The Master L-L control resides within the on-board boiler control. A separately remote mounted Master control shall be unnecessary. The control shall include automatic  selection and modulation of needed boilers based  on temperature set point and firing rate threshold;,  an adjustable  outdoor reset schedule,  domestic hot water demand priority, and setback  capability. The control shall modulate boiler(s) at a lower firing rate, before allowing any boiler to operate at high fire. This method takes advantage of the inverse efficiency (lower fire rate, higher efficiency) characteristic  of condensing boilers. Each Slave boiler shall have the capability of enabling a connected modulating boiler primary pump or isolation valve as needed.  The Master and Slave boiler controls shall monitor outdoor temperature, supply water temperature, return water temperature, and shall communicate  between  boilers via RS-485  (serial) communication network.
2.08
BOILER FLUE VENTING

A.
The Boiler shall be UL certified as an indirect or direct vent boiler.
Venting shall be accomplished  with a stainless  steel, double-wall, vent piping installed in accordance  with applicable  national and local codes.   In some cases,  CPVC material meeting ULC Type BH Class IIB specifications may be used. Use of CPVC depends  on operating conditions, specific vent suppliers, and any local codes having jurisdiction. Refer to vent manufacturer's  specifications for applicability.
B. 
For direct venting, the boiler shall have the combustion air intake supply ducted with PVC pipe from the outside.   Vibration isolation components  are not required.
2.09
MANUFACTURER'S FIELD SERVICES

A.
General: The boiler supplier's factory authorized service organization shall be responsible for performance of inspections,  start up and testing of the package boiler, and accessory equipment  and materials furnished under this Section. A detailed written record of the start up performance, including burner setting data over the entire load range shall be furnished to the engineer before final acceptance. All labor, equipment, and test apparatus shall be furnished by the authorized service organization. All equipment defects discovered by the tests shall be rectified either by the service organization or boiler manufacturer.
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B. 
Equipment inspection: Boiler representative  to provide

hours of
jobsite assistance to inspect boilers and other equipment  upon arrival, verifying completeness of equipment  supplied and potential damages.  All shipped  loose components, such as casing, to be mounted  on boiler by boiler provider after contractor has set boiler in building.
C.
Pre start-up  walk through: Boiler representative  shall spend  
 hours at jobsite reviewing installation with mechanical  contractor to be conducted  approximately 1 week prior to startup.
D.
Start-up shall be conducted  by experienced and factory authorized technician  in the regular employment of the authorized service organization, and shall include:
1. 
Demonstrate  that boiler, burner, controls, and accessories comply with requirements  of this Section as proposed by the boiler and accessories  supplier.   Pre-test all items prior to scheduling the final testing that will be witnessed  by the test engineer.
2. 
Readings at different firing rates (20,  50,  75  and 100%)  of load for the modulating burner shall be taken with a written report of the tests submitted  to the engineer.  The reports shall include readings for each firing rate tested  and include stack temperatures, O2, CO, NOx, and overall boiler efficiency.

3. 
Auxiliary Equipment and Accessories:  Observe and check all valves, draft fans, electric motors and other accessories  and appurtenant equipment  during the operational and capacity tests for leakage, malfunctioning, defects, and non compliance with referenced standards or overloading as applicable.
4. 
Commissioning Requirements:
a. 
Fireside inspection
b. 
 Set up fuel train and combustion air system c. 
Set up operating set points
d. 
Check all safeties, including Flame safeguard,  LWCO, Airflow, Fuel pressures,  High limits.
e. 
Set up and verify efficiencies at 20%,  50%,  75%,  and
100%
f. 
Set up and verify burner turndown.
E. 
Training to include all safety procedures,  maintenance procedures, control operations,  and diagnostic procedures.   Training to be provided in a single  
hour continuous session to accommodate operator's availability on site.
2.010
OPERATING  & MAINTENANCE  MANUALS

A.
Provide two (2) Operating and Maintenance  manuals  including cut- away views of boiler and burner, schematics including fuel trains, general instructions for maintenance and inspections,  complete spare parts lists and trouble shooting procedures.
B. 
A wiring diagram corresponding to the boiler shall be affixed to the boiler near the electrical panel.
2.011 
WARRANTY

A.
The pressure vessel shall be guaranteed  against thermal shock for

20  years when utilized in a closed loop hydronic heating system with a temperature differential of 100°F or less.  The boiler pressure vessel shall be guaranteed accordingly without a minimum return water temperature requirement.   The boiler shall not require the use of flow switches  or other devices to ensure minimum flow.

B. 
The lower pressure vessel, tubes and tube sheets  (condensing zone) shall be guaranteed  against flue gas corrosion and materials/ workmanship  for a period of 10  years. The flue-condensate collection chamber  shall be guaranteed  for 10 years.
C.
The burner cylinder shall be warranted  for a period of 5 years.
D.
All parts not covered by the above warranties shall carry a 1 year warranty from startup,  or 18 months  from shipment,  whichever occurs first.  This shall include all electrical components  and burner components.
E. 
Warranties shall be non-prorated.   Warranties that are prorated will not be allowed.
PART 3 
EXECUTION 
3.01
GENERAL

A.
Installation shall be provided by the contractor in accordance  with the requirements  of the codes specified hereinbefore.   All of the contractor's work shall be performed by experienced personnel previously engaged in boiler plant construction  and shall be under the supervision of a qualified installation supervisor.
3.02
INSTALLATION
A.
Install equipment  in strict compliance  with manufacturer's installation instructions.
B. 
Install equipment  in strict compliance with state and local codes and applicable ASME and NFPA standards.
C.
Maintain manufacturer's  recommended clearances  around sides and over top of equipment.
D.
Install components  that were removed from equipment  for shipping purposes.
E. 
Install components  that were furnished loose with equipment  for field installation.
F. 
Provide all interconnecting  electrical control and power wiring. G.
Provide all fuel gas vent and service piping.
H. 
Provide all piping for boiler pipe connections.
3.03
FIELD TESTING

A.
The manufacturer's  representative  shall test all boiler and burner
interlocks, actuators, valves, controllers, gauges, thermometers, pilot lights, switches,  etc. Any malfunctioning component  shall be replaced at the time of initial start-up  if found to be inoperative.
B. 
All adjustments to boiler, burner, and boiler control system shall be performed by the manufacturer's authorized service representative.
3.04
START UP, INSTRUCTION  AND WARRANTY SERVICE

A.
The manufacturer's  representative  shall provide start-up  and instruction of each new boiler, including burner and boiler control system as specified herein.  Start-up and instruction shall cover all components  assembled  and furnished by the manufacturer  whether or not of his own manufacture.
B. 
Warranty service shall be in accordance  with the manufacturer's warranty statement unless other provisions have been agreed to during project bidding.
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