[image: image1.png]CleaverBrooks’ b



Model 4WI


100 – 800 HP Boilers

SAMPLE SPECIFICATIONS - MODEL 4WI HOT WATER BOILERS

PART 1 
GENERAL

1.1 
SCOPE

The work to be performed consists of providing all labor, equipment, materials, etc. to furnish and install new factory assembled steam boiler(s) as described in the specifications herein.

1.2 
REFERENCES

A.
ASME Section IV (Heating Boilers)

B.
ANSI Z21.13 (Gas Fired Low Pressure Boilers) 
C.
NFPA 54 (ANSI Z221.3)

D.
National Fuel Gas Code

E.
FACTORY MUTUAL

F.
ASME CSD-1 (Controls and Safety Devices) 
G.
GE-GAP (GE Global Asset Protection)

H. 
UBC (Uniform Building Code)

I.
UMC (Uniform Mechanical Code) 
J.
NEC (National Electrical Code)

K.
UL (Underwriters Laboratories)

1.3 
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 offered for 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.
All units of the same classification shall be identical to the extent necessary to insure interchangeability of parts, assemblies, accessories, and spare parts wherever possible.

E.
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. The boiler manufacturer shall be responsible for guarantying that the boiler provides the performance as specified herein.

1.4 
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.
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. A request for any substitution shall be accompanied by technical data, drawings, product samples, and complete data substantiating compliance of proposed substitution with these specifications. No materials shall be deemed acceptable if not in strict and full compliance with these specifications. 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.

D.
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, all interlocks, etc. Schematic wiring diagram shall clearly identify factory wiring and field wiring.

E.
Manufacturer’s Warranties: Manufacturer’s printed warranties, as specified hereinafter, shall be submitted prior to final acceptance by the engineer.

F.
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 products section.

1.5 
CERTIFICATIONS

A.
Manufacturer’s Certification: The boiler manufacturer shall certify the following:

1.
The products and systems furnished are in compliance with the specifications, except as clarified in the bid package.

2.
The boiler and burner have all been properly coordinated and integrated to provide a complete and operable boiler.

3.
ASME certification.

4.
UL and CSD-1 (if applicable) certification.

5.
The equipment furnished has been installed in accordance with the manufacturer’s installation instructions.

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.
Test Reports: Factory and field test reports as described above and as specified hereinafter, shall be submitted prior to final acceptance by the engineer.

E.
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, product data, operating instructions, cleaning procedures, replacement parts list, maintenance and repair data, etc.

1.6 
SHIPMENT, STORAGE, AND HANDLING

A.
The contractor shall be responsible for the timely shipment of the equipment to the job site. 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 job site conditions during construction.

B.
Equipment shall be unloaded, handled, and stored in accordance with the manufacturer’s handling and storage instructions.

C.
The work to be performed consists of providing all labor, equipment, materials, etc. to furnish and new factory assembled, low pressure hot water boilers as described in the specifications herein.

PART 2 
PRODUCTS

2.1 
MANUFACTURERS

A.
Contractor shall furnish and install Cleaver Brooks Model 4WI _____ natural gas (combination Gas/Oil fired) hot water boiler(s) with design pressure as scheduled on the drawings.

B.
Alternate manufacturers complying with plans and specifications must be submitted and approved by the consulting engineer within 10 days prior to bid date.

2.2 
GENERAL DESCRIPTION

A.
Factory packaged unit shall include boiler, burner, heavy duty skids, painted steel jacket with two inches of fiberglass insulation, controls and accessories all piped and wired for single point field connections. Units shall carry packaged label of Underwriters Laboratory (UL) and be in accordance with ASME, all codes required by the local governing authorities and as indicated on the design performance data sheet. A certified factory fire-test shall be provided on all fuels with data sheets furnished to Engineer and Owner. ASME certified, labeled, stamped and designed for _____PSIG water in accordance with Section IV of ASME Code. Unit shall be designed to Seismic Zone requirements applicable to boiler location. Manufacturer’s Representative to provide services for field testing and adjusting of boiler and controls to meet design requirements.

2.3 
PERFORMANCE: BOILER SIZE AND RATINGS

A.
The capacity of each unit shall be indicated on the drawing schedule. 

B.
Performance Criteria:



Performance Criteria

Manufacturer:
CLEAVER-BROOKS 

Model:
Promethean Line

Horsepower: 
_____ HP

Output:
_____ #/hr (from and at 212°F)

Gas Input: 
_____ MBH

Oil Input:
_____ GPH

Design Pressure: 
_____ PSIG

Operating Pressure
_____ PSIG

Operating Temperature 
_____ degrees F
Heating Surface (minimum):
_____ Sq. Ft. Fireside

Burner Turndown Ratio Natural Gas: 
 

Overall Efficiency
 

Natural Gas (%): 
_____ % at High Fire

No. 2 Oil (%):
_____ % at High Fire

NOX Emission (maximum) 
 

Gas (Natural):
_____ PPM (corrected to 3%O2)

Oil (No. 2):
_____ PPM (corrected to 3%O2)

CO Emissions (maximum) 


Gas (Natural):
_____ PPM (corrected to 3%O2)

Oil (No. 2):
_____ PPM (corrected to 3%O2)

Electrical: 
_____ V / _____H / _____P

Fan Motor:
_____ HP

Air Compressor Motor: 
_____ HP

Oil Pump Motor:
_____ HP

Noise Level (3' from burner): 
_____ dBA

Available Gas Supply Pressure:
_____ PSIG

Weight 

Dry: 
_____ 

Flooded:
_____ 

Seismic Zone: 
_____ 

Altitude:
_____ ASL


Code Requirements:
ASME / NATIONAL BOARD 

CSD-1 NFPA 85 (optional)

Underwriter’s Lab (UL) 

State Of _____

Factory Mutual (FM) (optional)

GE-GAP (optional)
C.
Noise Sound Levels: Based on ABMA test code for packaged boilers measured 4-1/2 feet vertically above the bottom of the base rail and 3'0" horizontally in front of the end of the blower motor or front surface of control cabinet. Sound levels dBA on the scale in reference to 0.0002 microbars.


High Fire
#2 oil 
dBA

Low Fire
#2 oil 
dBA

High Fire
Nat Gas
dBA

Low Fire
Nat Gas
dBA

2.4 
EFFICIENCY GUARANTEE

The boiler manufacturer shall guarantee that, at the time of startup, the boiler will achieve _____ fuel-to-steam efficiency at 100% firing rate when burning natural gas and _____ fuel-to-steam efficiency at 100% firing rate when burning oil (add efficiency guarantees at 25%, 50%, and 75% of rating, if required). If the boiler(s) fail to achieve the corresponding guaranteed efficiency as published, the boiler manufacturer will rebate, to the ultimate boiler owner, ten thousand dollars ($10,000) for every full efficiency point (1.0%) that the actual efficiency is below the guaranteed level.

The specified boiler efficiency is based on the following conditions. 

Natural Gas


Carbon, % (wt) = 69.98
Hydrogen, % (wt) = 22.31


Sulfur, % (wt) = 0.0
Heating value, Btu/lb. = 21,830

No. 2 Oil


Carbon, % (wt) = 85.8
Hydrogen, % (wt) = 12.7
Sulfur, % (wt) = 0.2
Heating value, Btu/lb. = 19,420

No. 6 Oil


Carbon, % (wt) = 86.6
Hydrogen, % (wt) = 10.9
Sulfur, % (wt) = 2.09
Heating value, Btu/lb. = 18,830

Efficiencies are based on ambient air temperature of 80 °F, relative humidity of 30%, and 15% excess air in the exhaust flue gas.

Efficiencies are based on manufacturer’s published radiation and convection losses. (For Cleaver-Brooks radiation and convection losses, see Boiler Efficiency Facts Guide, publication number CB-7767).

Any efficiency verification testing will be based on the stack loss method. 
Warranty
All equipment is to be guaranteed against defects in materials and/or workmanship for a period of 12 months from date of start-up or 18 months from date of shipment, whichever comes first.

Shop Tests

The packaged boiler must receive factory tests to check the construction, controls, and operation of the unit. All tests may be witnessed by the purchaser, if desired.

Start-up Service

After boiler installation is completed, the manufacturer shall provide the services of a field representative for starting the unit and training the operator at no additional costs.

A factory approved and authorized start-up report shall be submitted to the customer/user at the time of start-up.

2.5 
GENERAL BOILER DESIGN

A.
The boiler shall be a four pass horizontal firetube updraft boiler with five (5) square feet (except 750 or 800 hp) of heating surface per rated boiler horsepower. It shall be mounted on a heavy steel frame with integral forced draft burner and burner controls.

B. 
The complete package boiler shall be approved as a unit by Underwriters Laboratories and shall bear the UL/ULC label, except in the case where 50 Hz has been selected.

C.
The boiler shall be completely pre assembled and fire tested at the factory. The unit shall be ready for immediate mounting on floor or simple foundation and ready for attachment of water, steam, fuel, electrical, vent and blowdown connections.

D.
The boiler shall be built to comply with the following insurance and codes _____ (Factory Mutual, ASME CSD-1).

2.6 
BOILER SHELL (HOT WATER)

A.
The boiler shell must be constructed in accordance with ASME Boiler Code and must receive authorized boiler inspection prior to shipment. A copy of the inspection report shall be furnished to the purchaser.

B.
The hot water return and outlet connections shall be located on the top center line of the boiler. The boiler shall be designated to rapidly mix the return water with the boiler water. Forced internal circulation shall be used.

C.
A dip tube shall be included as an integral part of the water outlet. 
D.
Two lifting eyes shall be located on top of the boiler.

E. 
Front and rear doors on the boiler shall be hinged or davited. Doors are to be sealed with fiberglass tadpole gaskets and fastened tightly using heavy capscrews that thread into replaceable brass nuts.

F.
Rear refractory and insulation shall be contained in the formed door, which must swing open for inspection of brick work.

G.
The boiler tubes shall not include turbulators, swirlers or other add-on appurtenances.

H.
Front and rear tube sheets and all flues must be fully accessible for inspection and cleaning when the doors are swung open. The shell must be furnished with adequate handholes to facilitate boiler inspection and cleaning.

I.
The exhaust gas vent shall be located near the front of the boiler on the top center line and shall be capable of supporting 1000 lbs and shall contain a stack thermometer.
2.7 
EMISSION CONTROLS

A.
Boiler shall be equipped with a low emission (LE) option for guaranteed NOx performance at _____ ppm, dry volume basis and corrected to 3% O2 when firing natural gas.

B.
The low emission option shall include an integral front head, burner, and boiler package, providing NOx reduction through an internal flue gas recirculation system using the combustion air fan, internal recirculation valve, and enhanced boiler design to achieve the guaranteed NOx levels. The emission control system shall not use an external fan, control valve, and piping. Boiler fuel-to-steam efficiency and rated boiler capacity shall be guaranteed while the boiler is operating at the low NOx performance levels.

C.
Burner, boiler, and low NOx system shall be manufactured as a package by a single manufacturer. The Low Emission Option to the CB Boiler shall included factory testing as a package, and shall bear the UL packaged label. The boiler nameplate shall include the approved UL low NOx boiler model designation. No field assembly of the burner or low NOx equipment shall be required.

2.8 
HOT WATER BOILER TRIM

A.
Low Water Cutoff


A low water cutoff control (manual reset) shall be mounted on the top centerline of the boiler wired into the burner control circuit to prevent burner operation if boiler water falls below a safe level.

B. 
Pressure and Temperature Gauges


Pressure and temperature gauges shall be mounted on the boiler with temperature sensing element located adjacent to the hot water outlet.

C.
Relief Valves


Water relief valves of a type and size to comply with ASME Code requirements shall be shipped loose.

D.
Temperature Controls


Temperature controls to regulate burner operation shall be mounted on the unit with temperature sensing elements located adjacent to the hot water outlet. Controls shall be high limit (manual reset), operating limit (auto reset), and firing rate control (30-100 hp).

2.9 
BURNER AND CONTROLS

A.
Mode of Operation

B. 
Burner operation shall be full modulation principle. The burner shall always return to low fire position for ignition.

2.10
BLOWER

A.
Air for combustion shall be supplied by a forced draft blower mounted in the front boiler door, above the burner, to eliminate vibration and reduce noise level.

B. 
Maximum sound level of the boiler/burner package shall not exceed _____ dbA (when measured in accordance with ABMA Sound Test Standards).

C.
The impeller shall be cast aluminum, radial blade, carefully balanced, and directly connected to the blower motor shaft.

2.11
COMBUSTION AIR CONTROL

Combustion air damper and cam operated fuel metering valves shall be operated by a single damper control motor that regulates the fire according to load demand. Potentiometer type position controls shall be provided to regulate operation of the damper control motor (remove this sentence when CB-HAWK flame safeguard is used).

2.12
FUEL SPECIFICATION AND PIPING

Select one of the following fuel types:

1.
Fuel series 700 - Gas fired (4.4.1).

2.
Fuel series 100 - Light oil (No. 2) fired (4.4.2).

3.
Fuel series 200 - Light oil or gas fired (4.4.3).

4.
Fuel Series 700 - Gas Fired

2.13
BURNER TYPE

The burner shall be integral with the front head of the boiler and of high radiant multi-port type for gas. The burner shall be approved for operation on natural gas fuel and equipped with an LE option.

2.14
GAS PILOT

The gas pilot shall be a premix type with automatic electric ignition. An electronic detector shall monitor the pilot so that the primary gas valve cannot open until pilot flame has been established. The pilot train shall include two manual shut-off valves, solenoid valve, pressure regulator and pressure gauge.

2.15
GAS BURNER PIPING

A.
Gas burner piping on all units shall include pressure regulating gas shutoff valve, motor operated with proof of closure switch and plugged leakage test connection. The main gas valve(s) shall be wired to close automatically in the event of power failure, flame failure, low water or any safety shutdown condition. A lubricating plug cock or butterfly shutoff valve shall be provided as a means for a tightness check of the primary shut off valve. An additional plug cock on butterfly valve shall be furnished at entrance to gas train. Select one of the following:

B.
125-300 hp. High and low gas pressure switches shall be provided. A second motorized safety shutoff valve, plus an additional plugged leakage test connection shall be provided.

C.
350-800 hp. High and low gas pressure switches shall be provided. A second motorized safety shutoff valve, plus an additional plugged leakage test connection shall be provided. A valve proving switch shall be located between the safety shutoff valves.
2.16
BURNER TURNDOWN

Select one of the following:

1.
125-200 hp. Turndown range of burner shall be 4:1 when firing natural gas.

2.
250-800 hp. Turndown range of the burner shall be 10:1 when firing natural gas with a 60 or 30 ppm LE option. (Consult with Cleaver-Brooks Representative regarding high turndown capability based on available gas pressure and 15 and 9 ppm LE options.)

2.17
FUEL SERIES 100

Light Oil Fired

2.18
BURNER TYPE

The burner shall be integral with the front head of the boiler, and shall be a low pressure air atomizing type approved for operation with CS12-48, Commercial No. 2 oil and equipped with an LE option.

2.19
GAS PILOT

The gas pilot shall be a premix type with automatic electric ignition. An electronic detector shall monitor the pilot so that the primary gas valve cannot open until pilot flame has been established. The pilot train shall include two manual shut-off valves, solenoid valve, pressure regulator and pressure gauge.

2.20
OIL PUMP

An oil pump with a capacity of approximately twice the maximum burning rate shall be included. Separate motor driven pump set, shipped loose to be installed in a location favorable to the oil storage tank, shall be provided.

2.21
OIL BURNER PIPING

Fuel oil piping on the unit shall include oil pressure regulating devices, oil metering controls, solenoid shutoff valves, pressure gauges and fuel strainer, all integrally mounted on the unit. A fuel oil controller shall be provided to combine all of the fuel oil controls into a single casting which is mounted on the front door of the unit. A single tip retractable nozzle shall be used for the low pressure air atomizing burner. A low oil pressure switch shall be included in the oil piping.

2.22
LOW PRESSURE AIR ATOMIZING

Separate air compressor module mounted on boiler base rail with low atomizing air pressure switch.

2.23
BURNER TURNDOWN Fuel Series 200 Light Oil or Gas Fired

125 hp through 200 hp. Turndown range shall be 4:1 when firing No. 2 oil. When Firing natural gas refer to section 2.23

2.24
BURNER TYPE

The burner, integral with the front head of the boiler, shall be a combination of the low pressure air atomizing type for oil and high radiant multi-port type for gas. The burner shall be approved for operation with either CS12-48 Commercial No. 2 Oil or natural gas. The burner shall be equipped with an LE option.

2.25
GAS PILOT

The gas pilot shall be premix type with automatic electric ignition. An electronic detector shall monitor the pilot so that the primary fuel valve cannot open until flame has been established. The pilot train shall include two manual shut-off valves, solenoid valve, pressure regulator and pressure gauge.

2.26
OIL BURNER

Oil Pump - An oil pump with a capacity of approximately twice the maximum burning rate shall be included. Separate motor driven pump set, shipped loose, to be installed in a location favorable to the oil storage tank, shall be provided.

2.27
OIL BURNER PIPING

Fuel oil piping on the unit shall include oil pressure regulating devices, oil metering controls, solenoid shutoff valves, pressure gauges and fuel strainer, all integrally mounted on the unit. A fuel oil controller shall be provided to combine all of the fuel oil controls into a single casting which is mounted on the front door of the unit. A single tip retractable nozzle shall be used for the low pressure air atomizing burner. A low oil pressure switch shall be included in the oil piping.

2.28
LOW PRESSURE AIR ATOMIZING

Separate air compressor module mounted on boiler base rail with low atomizing air pressure switch.

2.29
GAS BURNER PIPING

Gas burner piping on all units shall include pressure regulating gas shutoff valve, motor operated with proof of closure switch and plugged leakage test connection. The main gas valve(s) shall be wired to close automatically in the event of power failure, flame failure, low water or any safety shutdown condition. A lubricating plug cock or butterfly shutoff valve shall be provided as a means for a tightness check of the primary shut off valve. An additional plug cock or butterfly valve shall be furnished at entrance to gas train. Select one of the following:

2.30
BURNER

A.
Boiler Flame Safeguard Controller and Control Panel

B.
CB780E Flame Safeguard

C.
Boilers with CB780E Control - Each boiler shall be factory equipped with flame safeguard controller providing technology and functions equal to the Cleaver-Brooks Model CB780.

D.
Controller shall be computerized solid state having sequence and flame-on lights and digital “first out” fault code indications of flame safeguard trip functions. It shall include dynamic self-check logic. The controller shall have a fixed operating sequence incapable of being manually altered. The sequence shall include start, pre-purge, pilot and main fuel ignition run and post-purge cycles.

E.
Controller shall be the non-recycle type for maximum safety that shall shutdown the burner and indicate as a minimum the following trip functions: pilot and main flame failure, high and low fire proving switch faults, running interlocks open, false flame signal and fuel valve open (when proof of closure switch is furnished).

F.
The controller shall have a run/test switch. It shall allow interruptions to sequence just after pre- purge, during pilot ignition trial and run cycles for adjustments to firing rate motor, damper linkages and pilot flame for minimum turndown tests.

2.31
CONTROL PANEL

A.
The control panel shall be mounted on the front door of the boiler in a location convenient to the operator. The hinged metal cabinet shall have NEMA 1A rating that includes a neoprene dust seal and a Yale cabinet key type lock.


The panel shall contain the boiler flame safeguard controller, blower motor starter, indicating lights and selector switches.

B.
The panel shall have a removable sub-base for mounting the flame safeguard controller, blower motor starter, and terminal blocks. For combination gas-oil fired boilers the panel shall contain the fuel selector switch.

C.
The panel shall contain the following lights and switches: 
1.
Lights

2. 
White - load demanded. 
3.
White - fuel valve open. 
4.
Red - low water.

5.
Red - flame failure. 
6.
Control Switches

7.
Burner On-Off.

8.
Manual-Automatic.

9.
Manual Firing Rate Control.

D.
Oil, heat and moisture resistant wire shall be used and identified with circuit numbers corresponding to the electrical wiring diagram.

E.
All electrical equipment and wiring shall be in conformance with Underwriters Laboratories requirements.

F.
Boiler to be supplied with a control circuit transformer and fuse protection for the control circuit.

2.32
BOILER CONTROLS

A.
BOILER MANAGEMENT CONTROL SYSTEM CONTROL PANEL: Boiler mounted NEMA 1 enclosure(s) with key lock; fusing, magnetic starters; step-down control transformer; flame safeguard and burner management system as indicated; annunciator lights for load demand, fuel on , low water and flame failure; selector switches, required by dry contacts, relays and terminal strips. Oil, heat and moisture resistant wire with circuit number corresponding to electrical wiring diagrams. In accordance with UL and National Electric Code.

B.
(OPTION 1) BURNER MANAGEMENT SYSTEM (CB 780E Standard): Boiler mounted in control panel enclosure. Microprocessor-based control to monitor all critical boiler and burner interlocks control and supervise burner light off sequence, and initiate an orderly safety procedure in the event of interlock or flame failure. Dynamic self checking. System to provide pre-post purge status, fault history, and diagnostic information by means of a two-line alpha-numeric display with alarm/status LEDS.

C.
(OPTION 2) CB-HAWK ICS Boiler Control System (Optional upgrade): Integrated Boiler Control And Management System
Boiler shall be factory equipped with a Boiler Control System combining a Digital Burner 

Management System for flame safety, and a Programmable Logic Controller for boiler modulation and operator interface functions.


The factory pre-configured Boiler Control System shall integrate the Burner Management functions and the PLC based modulation and operator interface functions. The logic of the Burner Management System and the modulating controls will not be run in the same processor or powered by the same DC supply. The PLC and Operator Interface Hardware shall be as manufactured by Allen Bradley.


Major system components shall include: 

a.
Programmable Logic Controller 

b.
Touch Screen HMI

c. 
One Burner Management Controller with Wiring Sub-Base 

d.
One Flame Scanner and amplifier

e. 
Various Temperature and Pressure Sensors

Major functions provided by the Boiler Control System shall be:

Automatic sequencing of the boiler through standby, pre-purge, pilot flame establishing period, main flame establishing period, run, flame proving and lockout and post-purge

1. 
Full modulating control of fuel and air

2. 
Utilize solid state controls and sensors to provide various control functions, such as:

a. 
Modulating control (algorithm shall be Proportional-Integral-Derivative (PID) type)

b. 
Thermal shock protection

c. 
High and Low limit alarms and shutdowns

3. 
Touch Screen graphical operator interface and monitoring

a. 
Manual control of the boiler firing rate using control screens on the HMI to increment or decrement the firing rate

b. 
On screen indication of burner management controller status and diagnostics 
c.
On screen display of system alarms and faults

d. 
On screen history of alarms and faults

e. 
On screen recommendations for troubleshooting of fault conditions 
f.
On screen water level indication and alarm(s)

g. 
Stack Flue Gas, Combustion Air and Shell (water) temperature indication

4. 
Boiler efficiency calculation

5. 
Low Fire Hold with Minimum Temperature Control

6. 
Assured Low Fire Cut-Off (ALFCO)

7. 
The Boiler Control System shall incorporate the following safety provisions:

a. 
Examine all load terminals to assure it is capable of recognizing the true status of the external controls, limits and interlocks. If any input fails this test, the Burner Management System shall lockout on safety shutdown.

b. 
Closed-loop logic test of critical loads (ignition, pilot and main fuel valves) and must be able to lockout on safety.

c. 
Pre-ignition interlocks (fuel valve proof of closure, etc.) and flame signal checked during Standby and Pre-Purge.

d. 
Dynamic checking of the flame signal amplifier.

e. 
Safe start check and expand check to include monitoring flame signal during standby. 
f.
High and Low fire switches checked for proper sequencing.

The Boiler Control System shall provide the ability to communicate with external digital devices via Ethernet as a standard. It shall be possible to communicate with any OPC compliant device. Internet communications shall be supported, with the Boiler Control System supplied with its own IP address.

2.33
ACCESSORIES - BOILER FLUE VENT

2.34
MANUFACTURER FIELD SERVICES

A.
General: The boiler and accessories supplier 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 test engineer before test personnel leave the site. All labor, equipment and test apparatus shall be furnished by the supplier. All equipment defects discovered by the tests shall be rectified. The minimum time for two (2) boilers is five (5) days.

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. Responsibility of making freight claims to be performed by contractor or owner personnel.

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 boiler supplier, 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 (25, 50, 75 and 100%) of load for the modulating burner shall be taken with a written report of the tests submitted to the test 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, non compliance with referenced standards or overloading as applicable.

4. 
Commissioning Requirements:

a. 
Fireside inspection

b. 
Waterside inspection

c. 
Closing and resealing of doors, manways and hand holes 
d.
Set up fuel train and combustion air system

e. 
Set up operating set points

f. 
Check all safeties, including: Flame safeguard, LWCO, ALWCO, Air flow, Fuel pressures, High limits

g. 
Set up and verify efficiencies at 25%, 50%, 75%, and 100%

h. 
Set up and verify burner turndown.

i. 
Set up and verify feedwater/level controls

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.

2.35 
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.

2.36
WARRANTY DATA

The entire boiler/burner package shall be guaranteed and warranted by the boiler manufacturer. Warranty shall include all parts for a period of (12) months from the date of start-up or beneficial use or 18 months from shipment, whichever comes first.

PART 3 
EXECUTION

3.1 
GENERAL

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 workman previously engaged in boiler plant construction and shall be under the supervision of a qualified installation supervisor.

3.2 
INSTALLATION

A.
Install equipment in strict compliance with state and local codes and applicable NFPA standards. 

B.
Install components that were removed from equipment for shipping purposes.

C.
 Install components that were furnished loose with equipment for field installation. 
D.
Provide all interconnecting electrical control and power wiring.

E. 
Provide all fuel gas vent and service piping.

F. 
Provide all piping for boiler pipe connections.

3.3 
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.

B. 
All adjustments to boiler, burner, and boiler control system shall be performed by the manufacturer’s representative.

3.4 
START-UP, INSTRUCTION AND WARRANTY SERVICE

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.
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