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Preparing Activity: NAVFAC Superseding
UFGS-23 52 33.01 20 (July 2007)

UNIFIED FACILITIES GUIDE SPECIFICATIONS
References are in agreement with UMRL dated October 2008
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STEAM HEATING PLANT WATERTUBE (SHOP ASSEMBLED) COAL/OIL OR COAL
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PART 1 GENERAL

1.1 REFERENCES
1.2 RELATED REQUIREMENTS
1.3 DEFINITIONS
1.4 SYSTEM DESCRIPTION
1.4.1 Design Requirements
1.4.1.1 Boiler
1.4.1.2 Economizer
1.4.1.3 Forced Draft Fan (Coal Firing)
1.4.1.4 Induced Draft Fan Design
1.4.1.5 Expansion Joints
1.4.1.6 Fuel 0il Pump
1.4.1.7 [Fuel 0il Pump and Heater Set
1.4.1.8 Electric Startup Heater
1.4.1.9 Ash Handling System (Pneumatic)
1.4.1.10 Ash Handling System (Mechanical)
1.4.1.11 Deaerating Heater
1.4.1.12 Water Softening System
1.4.2 Detail Drawings
1.4.2.1 Steam Generating Unit
1.4.2.2 Boiler Room Auxiliary Equipment
1.4.2.3 Stokers
1.4.2.4 Ash Handling System
1.4.2.5 Burners
1.4.2.6 Stacks, Dampers, and Breechings
1.4.2.7 Coal Handling Equipment Drawings
1.4.2.8 Fuel 0il Equipment
1.4.2.9 Piping and Specialty Items
1.4.2.10 Furnishing Approved Drawings
1.4.3 Posted Operating Instructions
1.4.4 Performance Requirements
1.4.4.1 Boiler
1.4.4.2 Economizer
1.4.4.3 0il Burner/Windbox Package

1.5 SUBMITTALS
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QUALITY ASSURANCE

Standard Commercial Product

Equipment Furnished

Responsibility

Certification of Backflow Preventer
Modification of References
Certificates

List of Equipment Manufacturers
Proof of Experience

Manufacturer's Installation Approval
Boiler Inspector's Report

System and Equipment Installation
Vertical Fuel 0il Tank Calibration
.6. Backflow Preventer

1.7 ENVIRONMENTAL REQUIREMENTS

.1 Air Permits

.2 Burner Emission Requirements

.7.2.1 NOx Emission Regulations

DELIVERY, STORAGE, AND HANDLING

EXTRA MATERIALS
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PART 2 PRODUCTS

MATERIALS

.1 Identical Items

BOILER

Packaged Watertube Boiler

Operational Requirements

Tubes

Boiler Trim

Boiler Blowoff Valves

Steel Gate, Globe and Angle Valves
Safety, Relief, and Safety Relief Valves
Steam Gage

Water Column

Safety Valves

Non-Return Valve

Blowoff Connections

Miscellaneous Stop Valves

.10 Tube Cleaner

11 Wrenches

Boiler Limit Interlocks

Sootblowers

Fixed Position Soot Blowers (Steam)
Fixed Position Sootblowers (Air Puff)
Retractable Sootblowers

Sootblower Elements

Pushbutton

Control for Sootblowing System
Combustion Controls

ECONOMIZER

.1 Construction

.2 Equipment

.3 Insulation

COAL STOKERS

.1 Stoker Grate Area and Heat Release Rate
2 Construction

.4.2.1 Coal Fuel Feed Control

4.2.2 Coal Hopper
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COMPRESSED AIR SYSTEM

Plant Compressed Air System
Air Filter

0il Filter

Air Receiver

Electric Motor

Controls
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nstrument Compressed Air System

Air Compressor

Air Receiver
Aftercooler

Electric Motor
Controls

Accessories

Desiccant Air Dryer
Refrigerated Air Dryer
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Stoker Front Enclosure
Stoker Grates
Stoker Drive
Stoker Drive Electric Motor
Air Distribution Control
Overfire Air System
Ash Discharge System
.10 Doors
.11 Lubrication
BURNER/WINDBOX PACKAGE
Burner
Burner Characteristics
Atomization
Electric Ignition System
Natural Gas Pilot Ignition System
Windbox
Purge Connection
Aspirating System
Piping
Metal Parts
.10 Fuel 0il Control Valve
.11 Fuel
.12 Burner Blower Fan For 0Oil Fired Burner
.13 Electric Motor
Flame Safeguard Controls
Fuel 0il Train
Control Sequencing
Light Off
Circuit Analyzer
Control Panel
Forced Draft Fan (Coal Firing)
Fan Size
Fan Construction
Electric Motor
Noise Level for Forced Draft Fan
Induced Draft Fan
Fan Size
Fan Construction
Dampers
Painting
Electric Motor
Noise Level for Induced Draft Fan
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.7.3 Pressure Reducing Regulator
BREECHING, EXPANSION JOINTS, STACKS, DAMPERS, AND ACCESSORIES
Breeching
Breeching Connections and Joints
Uninsulated Breeching
Breeching Access Doors
Breeching Cleanout Doors
Breeching Structural Materials
Expansion Joints
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2.1 Metallic Breeching Expansion Joints
.2 Non-Metallic Expansion Joints
Stacks (For Installation Without Flue Gas Scrubbers)
.1 Manufacturer's Calculations Required
Construction
Finish

Obstruction Lighting

Stack Sampling Platform

Dampers

4.1 Multilouver Dampers

.8.4.2 Guillotine Dampers

COAL HANDLING EQUIPMENT

Railroad Hopper Car Thawing System

.11 Pit-Type Railroad Hopper Car Thawing System

w w www

0 B 00 00 00 00 0 W 0o 0w N 0O 0 W W WK
N
[S2 I SN VS I \V)

NN NNDNDDNDNDOLODNDNDOLNDNDDNDDNDDN ®

1.2 Surface Mounted Enclosed Railroad Hopper Car Thawing System
.1.3 Shed
Top-Mounted Railroad Hopper Car Shaker (Unloader)
2.1 Shaker
2.2 Shaker Hoist
2.3 Controls
2.4 Frame [and Enclosure]

Capstan Car Puller

3.1 Accessories

3.2  Rope

3.3 Rope Storage Reel
3.4 Electric Motor

Reversible Drum Type Car Puller
.1 Puller

o

4.2 Accessories
Track Hopper

5.1 Track Girders

5.2 Grating

5.3 Cover

5.4 Hopper Outlet

Truck Hopper

.1 Grating

.2 Hopper Outlet
.6.3 Cover

Reclaim Hoppers
7.1 Grating

.7.2 Hopper Outlet
.3 Cover

Belt Feeder

Head and Foot Shafts
Pulleys

Belt

Electric Motor
Reduction Gear
Backstop
Idlers
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Shallow-In-Built Bar Flight Feeder and Receiving Hopper
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Load Skirts

Frame, Supports, and Enclosure
Loading Hopper

Vibrating Feeder

Head and Foot Shafts
Terminal Sprockets
Chains and Flights
Frame and Enclosure
Trough

Hopper

Grating

Flight Feeder Drive
Electric Motor

Bucket Elevator
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Head and Foot Shafts
Terminal Sprockets
Buckets and Chain
Backstop

Elevator Casing
Head Section

Boot Section
Electric Motor
Reduction Gear
Anchoring Brackets

Flight Conveyor
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Head and Foot Shafts
Terminal Sprockets
Flights and Chain
Frame and Enclosure

Trough

Loading Hopper
Outlets
Electric Motor
Gates

Reduction Gear

Belt Conveyor
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.13
.14
Coal Scales

.13,
.13,
.13,
.13.
.13.
.13.
.13.
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Head and Foot Shafts
Takeups

Pulleys

Magnetic Pulley

Belt

Electric Motor
Reduction Gear
Backstop

Emergency Stop Cord and Switch

Belt Alignment Switch

Idlers

Load Skirts

Frame, Supports, and Walkway
Discharge Hopper

Body

Feeder

Feed Belt

Electric Motor And Drive
Coal Bypass

Weighing Mechanism

Scale Weigh Hopper
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9.13.8 Controls

9.13.9 Counters

9.13.10 Scale Inlet

9.13.11 Scale Outlet Hopper
14 Stoker Hopper Extension
15 Coal Valve

.9.15.1 Valve Body

.9.15.2 Valve Gate

.9.15.3 Operating Shaft

.9.15.4 Electric Motor Operators

.16 Track and Reclaim Hopper Valves

.9.16.1 Valve Body

.9.16.2 Valve Gate

.9.16.3 Operating Shaft

.17 Chutes

.18 Coal Presence Indicators and Equipment Response Switches
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FUEL OIL SYSTEM
ASH HANDLING SYSTEM (PNEUMATIC)
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.9.18.1 Type A - Diaphragm Type Presence Indicator
9.18.2 Type B - Paddle Type Presence Indicator
9.18.3 Type C - Tilt Type Presence Indicator
9.18.4 Type D - Rotating Type Presence Indicator
9.18.5 Type E - Vibrating Type Presence Indicator
9.18.6 Equipment Speed Response Switch

9.18.7 Presence Indicators and Response Switches
19 Control Panel and Controls

.9.19.1 Control Panel

.9.19.2 Remote Controls

.9.19.3 Control Sequence

.9.19.4 Additional Controls

.20 Multiple Belt Scrapers

.21 Steel Coal Bunker

.9.21.1 Construction

.9.21.2 Accessories:

.22 Stackout Tube

11.1 System Requirements

11.2 Type

11.3 Ash Silo

.11.4 Ash

.11.5 Maximum Noise Level

11.6 Dry Ash Storage Hopper

2.11.6.1 Construction

2.11.6.2 Refractory Materials

2.11.6.3 Discharge Doors or Gates

2.11.6.4 Hopper Lift Door Enclosure

2.11.6.5 Hinged Hopper Access Door

11.7 Clinker Crusher

2.11.7.1 Construction

2.11.7.2 Fluid Gear Drive

.11.8 System Valving

2.11.8.1 Side Intake Valves for Fly Ash Collection
2.11.8.2 Manual Valve Intakes for Bottom Ash
2.11.8.3 Rotary Valve Intakes for Bottom Ash
2.11.8.4 Air Intake

2.11.8.5 Igsolating Valves (Line Valves)
2.11.8.6 Silo Discharge Valve

11.9 Ash Conveyor Pipe and Fittings

2.11.9.1 Conveyor Piping

2.11.9.2 Elbows and Fittings
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2.11.9.3 Hangers and Supports
2.11.9.4 Contractor's Option
2.11.9.5 Expansion Joints

2.11.10 Vacuum Air Piping

2.11.11 Compressed Air Piping and Accessories

2.11.12 Primary Ash Receiver-Separator and Secondary Ash Separator
2.11.12.1 Primary Receiver-Separator

2.11.12.2 Secondary Separator
2.11.12.3 Dusttight Enclosure
2.11.13 Mechanical Exhausters
2.11.13.1 Isolation Gates
2.11.13.2 Accessories
2.11.13.3 Electric Motor
2.11.13.4 Noise Level
2.11.14 Pulse Jet Self-Cleaning Bag Filter Assembly

2.11.14.1 Cloth Area

2.11.14.2 Filter Construction
2.11.14.3 Discharge Gate
2.11.14.4 Bag Cleaning Mechanism
2.11.14.5 Filter Bag Assemblies
2.11.14.6 Control Panel
2.11.14.7 Vacuum Breakers

2.11.15 Steam Exhauster
2.11.15.1 Steam Condenser, Air Washer and Silencer
2.11.16 Ash Storage Silo
2.11.16.1 Construction
2.11.16.2 Concrete Stave Silo
.11.17 Bag Filter Vent
.11.18 Rotary Ash Conditioner (Unloader)
.11.19 Fluidizing System
.11.20 Control Panel and Controls
2.11.20.1 General
2.11.20.2 Control Panel
2.11.20.3 Operation
12 ASH HANDLING SYSTEM (MECHANICAL)
2.12.1 Ash Silo
2.12.2 Ash
2
2

NDNDDNDN

.12.3 Maximum Noise Level
.12.4 System Valving
2.12.4.1 Rotary Valves
2.12.4.2 Manual Valve Intakes for Bottom Ash
2.12.4.3 Silo Discharge Valve
2.12.5 Conveyors
2.12.5.1 Chain Drag Conveyor
2.12.5.2 Screw Conveyors
2.12.6 Bucket Elevator
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2.12.6.1 Head and Foot Shafts
2.12.6.2 Terminal Sprockets
2.12.6.3 Buckets ands Chain
2.12.6.4 Backstop
2.12.6.5 Elevator Casing
2.12.6.6 Head Section
2.12.6.7 Boot Section
2.12.6.8 Electric Motor
2.12.6.9 Anchoring Brackets
2.12.6.10 Discharge Chute
2.12.7 Ash Storage Silo
2.12.7.1 Construction
2.12.7.2 Concrete Stave Silo
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.12.8 Pulse Jet Bag Filter Vent
.12.9 Rotary Ash Conditioner (Unloader)
.12.10 Fluidizing System
.12.11 Control Panel and Controls
2.12.11.1 Control Panel
.13 AIR POLLUTION CONTROL EQUIPMENT
2.13.1 Mechanical Cyclone Collectors
2.13.2 Fabric Filter Baghouse
2.13.3 Electrostatic Precipitator Filters
2.13.4 Scrubbers
.14 MISCELLANEOUS EQUIPMENT
2.14.1 Condensate Receiver

2.14.1.1 Coating

2.14.1.2 Accessories
Deaerating Heater
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2.14.2.1 Heater Capacity
2.14.2.2 Inlet Water Characteristics
2.14.2.3 Storage Tank
2.14.2.4 Vent Condensing Arrangement
2.14.2.5 Materials
2.14.2.6 Accessories
2.14.2.7 Connections
2.14.2.8 Level Control
2.14.2.9 Low Pressure Steam Control
2.14.2.10 Gage Glasses
2.14.2.11 Alarms
2.14.2.12 Multiport Back Pressure Relief Valve
2.14.2.13 Exhaust Head
2.14.3 Boiler Feed Pumps
2.14.3.1 Pump Service Requirements
2.14.3.2 Construction
2.14.3.3 Drives
2.14.3.4 Minimum Flow Protection for Boiler Feed Water Pumps
2.14.3.5 Feedwater Stop and Check Valves
2.14.4 Condensate Pumps
2.14.4.1 Pump Service Requirements
2.14.4.2 Construction
2.14.4.3 Drives
2.14.5 Variable Speed Motor Control
2.14.5.1 Housing
2.14.5.2 Controller Environmental Protection
2.14.5.3 Method of Control
2.14.5.4 Variable Speed Motor Controller

2.14.6 Valve Actuators

.14.7 Sump Pumps

2.14.8 Water Softening System
2.14.8.1 Softener Equipment
2.14.8.2 Brine Storage System

2.14.9 Chemical Feed Systems

N
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2.14.9.1 Storage Tank

2.14.9.2 Exterior Gage Glass

2.14.9.3 Low Level Alarm

2.14.9.4 Dissolving Baskets

2.14.9.5 Tank Strainer

2.14.9.6 Supporting Steelwork

2.14.9.7 Agitator

2.14.9.8 Proportioning Pumps

2.14.9.9 Safety Relief Valve
2.14.10 All Welded Blowdown Tank
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2.14.10.1 Construction
2.14.10.2 Accessories
2.14.10.3 Controls

2.14.11 Continuous Blowdown System
2.14.11.1 Automatic Blowdown Controller
2.14.11.2 Flash Tank
2.14.11.3 Sample Cooler
2.14.11.4 Heat Exchanger

2.15 PIPING

2.15.1 Expansion

2.15.2 Steam Heating and Distribution and Hot Water

2.15.3 Materials
2.15.3.1 Pipe Materials
2.15.3.2 Fittings
2.15.3.3 Flanges
2.15.3.4 Valves
2.15.3.5 Bolts and Nuts
2.15.3.6 Gaskets
2.15.3.7 Expansion Joints
2.15.3.8 Pipe Hangers and Supports
2.15.3.9 Instrumentation
2.15.3.10 Miscellaneous Pipeline Components
2.15.3.11 Backflow Preventers
2.15.3.12 Insulation
2.15.3.13 Pipe Sleeves
2.15.3.14 Piping Identification

2.16 FIRE PROTECTION SYSTEM

2.17 MARKING

2.18 TOOLS AND TESTING EQUIPMENT
2.19 WELDING MATERIALS

2.20 MOTORS AND DRIVES

2.20.1 Motors

2.20.2 SOURCE QUALITY CONTROL

2.20.3 Instrument Air Compressor Package

PART 3 EXECUTION
3.1 INSTALLATION
3 Boiler and Equipment Installation
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1.1 Boiler and Equipment Foundations
1.2 Installing Stoker Ash Pit Firebrick
1.3 Forced and Induced Draft Fans
1.4 Stack
1.5 Horizontal Fuel 0Oil Tanks (Below Ground)
1.6 Horizontal Fuel 0Oil Tanks (Above Ground)
1.7 Vertical Fuel 0il Tank
Piping
2.1 Fittings
2.2 Grading of Pipe Lines
2.3 Anchoring, Guiding, and Supporting Piping
2.4 Copper Tubing
2.5 Sleeves
2.6 Flashing for Buildings
2.7 Outlets for Future Connections
2.8 Screwed Joints in Piping
2.9 Welded Joints
2.10 Cleaning of Piping
2.11 Reduction in Pipe Size
2.12 Expansion Control
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3.1.2.13 Connection to Egquipment
3.1.2.14 Valve Installation
3.1.2.15 Traps and Connections
3.1.2.16 Pressure Gage Installation
3.1.2.17 Thermometers and Thermal Sensing Element of Control Valves
3.1.2.18 Strainer Locations
3.1.2.19 Dissimilar Piping Materials
3.1.2.20 Surface Treating, and Pipe Wrapping
3.1.3 PAINTING
3.1.3.1 Piping, Fittings, and Mechanical and Electrical Equipment
3.1.3.2 Painting
3.1.3.3 Boilers
3.1.3.4 Vertical Fuel 0il Tank
3.1.3.5 Surfaces Not to be Painted
3.1.4 INSULATION
.2 FIELD QUALITY CONTROL
3.2.1 Tests and Inspections (Piping)
3.2.1.1 Hydrostatic and Leak Tightness Tests
3.2.2 Preliminary Operation
3.2.3 General Start-Up Requirements
3.2.4 Plant Equipment Tests
3.2.4.1 Plant Air Compressors
3.2.4.2 Instrument Air Compressors
3.2.4.3 Coal Handling System
3.2.4.4 Ash Handling System
3.2.4.5 Horizontal Fuel 0Oil Tanks (Below Ground)
3.2.4.6 Vertical Fuel 0il Tank
3.2.4.7 Blowdown Valves and Try Cocks
3.2.4.8 Draft Fans, Fuel 0il Heaters, Fuel Pumps, and Electric
Motors
3.2.5 Boilers and Auxiliaries Tests and Inspections
3.2.5.1 Strength and Leak Tightness Tests
3.2.5.2 Boiler Inspection
3.2.5.3 Boiler Cleaning and Startup
3.2.5.4 Boiler Preliminary Operational Tests
3.2.5.5 General Operational Tests
3.2.5.6 Auxiliary Equipment and Accessory Tests
3.2.5.7 Feedwater Equipment Tests
3.2.5.8 Capacity and Efficiency Tests
3.2.5.9 Temporary Waste Steam Connection
3.2.5.10 Fire Safety for Oil-Fired Boilers
3.2.5.11 Plant Acceptance Operation
3.2.5.12 NAVFACENGCOM Acceptance
3.2.6 Manufacturers Field Services
3.2.6.1 Erection/Installation Supervisors and Service Engineers
3.2.6.2 Boiler and System Representatives
3.2.7 Instruction to Government Personnel
3.2.8 SCHEDULE

End of Section Table of Contents --

SECTION 23 52 33.01 20 Page 10



Ak kA A AR R AR AR AR AR R KRR KRRk hhhhhh ke k ke kk kA Ak A A AR AR AR AR XXX KKK
USACE / NAVFAC / AFCESA / NASA UFGS-23 52 33.01 20 (November 2008)

Preparing Activity: NAVFAC Superseding
UFGS-23 52 33.01 20 (July 2007)

UNIFIED FACILITIES GUIDE SPECIFICATIONS

References are in agreement with UMRL dated October 2008
khkkkkkhkhkhkhkhkhhkhkhhkhkhhkhkhhkhkhkkkhkkkhkhkkkhkhkkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkhkhkkhkkkkkkkkkkkkkkkkkkk

SECTION 23 52 33.01 20

STEAM HEATING PLANT WATERTUBE (SHOP ASSEMBLED) COAL/OIL OR COAL
11/08
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NOTE: This guide specification covers the
requirements for equipment for a steam heating plant
which will generate from 2 1/2 to 9 1/2 kg per second
20,000 to 75,000 pounds per hour of steam.

Edit this guide specification for project specific
requirements by adding, deleting, or revising text.
For bracketed items, choose applicable items(s) or
insert appropriate information.

Remove information and requirements not required in
respective project, whether or not brackets are
present.

Comments and suggestions on this guide specification
are welcome and should be directed to the technical
proponent of the specification. A listing of
technical proponents, including their organization
designation and telephone number, is on the Internet.

Recommended changes to a UFGS should be submitted as
a Criteria Change Request (CCR).
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NOTE: This specification is intended to be used in
the procurement and installation of heating plant
equipment. Requirements for materials and
procedures for special or unusual design shall be
added to and modifications made to this
specification as necessary to fit specific

projects. This guide specification shall be used in
conjunction with the following NAVFAC definitive
drawings and UFC 3-410-06N, Design: Central Heating
Plants.

NAVFAC NO./DRAWING TITLE
1429327 - STEAM HEATING PLANT NO. 4 2 1/2 to 9 1/2

KG PER SECOND 20,000 to 75,000 POUNDS PER HOUR
WATERTUBE (SHOP ASSEMBLED) COAL/OIL OR COAL SITE
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PLAN AND SECTIONS

1429328 - STEAM HEATING PLANT NO. 4 2 1/2 TO 9 1/2
KG PER SECOND 20,000 TO 75,000 POUNDS PER HOUR
WATERTUBE (SHOP ASSEMBLED) COAL/OIL OR COAL FLOOR
PLAN

1429329 - STEAM HEATING PLANT NO. 4 2 1/2 TO 9 1/2
KG PER SECOND 20,000 TO 75,000 POUNDS PER HOUR
WATERTUBE (SHOP ASSEMBLED) COAL/OIL OR COAL
LONGITUDINAL SECTION

1429330 - STEAM HEATING PLANT NO. 4 2 1/2 TO 9 1/2
KG PER SECOND 20,000 TO 75,000 POUNDS PER HOUR
WATERTUBE (SHOP ASSEMBLED) COAL/OIL OR COAL
TRANSVERSE SECTION

1429331 - STEAM HEATING PLANT NO. 4 2 1/2 TO 9 1/2
KG PER SECOND 20,000 TO 75,000 POUNDS PER HOUR
WATERTUBE (SHOP ASSEMBLED) COAL/OIL OR COAL PIPING
SCHEMATIC

1429332 - STEAM HEATING PLANT NO. 4 2 1/2 TO 9 1/2
KG PER SECOND 20,000 TO 75,000 POUNDS PER HOUR
WATERTUBE (SHOP ASSEMBLED) COAL/OIL OR COAL PIPING
SCHEMATIC

1429333 - STEAM HEATING PLANT NO. 4 2 1/2 TO 9 1/2
KG PER SECOND 20,000 TO 75,000 POUNDS PER HOUR
WATERTUBE (SHOP ASSEMBLED) COAL/OIL OR COAL CONTROL
SCHEMATICS

1429334 - STEAM HEATING PLANT NO. 4 2 1/2 TO 9 1/2
KG PER SECOND 20,000 TO 75,000 POUNDS PER HOUR
WATERTUBE (SHOP ASSEMBLED) COAL/OIL OR COAL COAL
HANDLING CONTROLS

1429335 - STEAM HEATING PLANT NO. 4 2 1/2 TO 9 1/2
KG PER SECOND 20,000 TO 75,000 POUNDS PER HOUR
WATERTUBE (SHOP ASSEMBLED) COAL/OIL OR COAL DETAILS

1429337 - STEAM HEATING PLANT NO. 4 2 1/2 TO 9 1/2
KG PER SECOND 20,000 TO 75,000 POUNDS PER HOUR
WATERTUBE (SHOP ASSEMBLED) COAL/OIL OR COAL FUEL OIL
UNLOADING

1429338 - STEAM HEATING PLANT NO. 4 2 1/2 TO 9 1/2
KG PER SECOND 20,000 TO 75,000 POUNDS PER HOUR
WATERTUBE (SHOP ASSEMBLED) COAL/OIL OR COAL FUEL OIL
STORAGE

1429339 - STEAM HEATING PLANT NO. 4 2 1/2 TO 9 1/2
KG PER SECOND 20,000 TO 75,000 POUNDS PER HOUR
WATERTUBE (SHOP ASSEMBLED) COAL/OIL OR COAL SITE
DETAILS COAL HANDLING

1429340 - STEAM HEATING PLANT NO. 4 2 1/2 TO 9 1/2

KG PER SECOND 20,000 TO 75,000 POUNDS PER HOUR
WATERTUBE (SHOP ASSEMBLED) COAL/OIL OR COAL RESERVE
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COAL STORAGE

1429341 - STEAM HEATING PLANT NO. 4 2 1/2 TO 9 1/2
KG PER SECOND 20,000 TO 75,000 POUNDS PER HOUR
WATERTUBE (SHOP ASSEMBLED) COAL/OIL OR COAL SITE
PLAN - ELECTRICAL

1429342 - STEAM HEATING PLANT NO. 4 2 1/2 TO 9 1/2
KG PER SECOND 20,000 TO 75,000 POUNDS PER HOUR
WATERTUBE (SHOP ASSEMBLED) COAL/OIL OR COAL FLOOR
PLAN - ELECTRICAL

1429343 - STEAM HEATING PLANT NO. 4 2 1/2 TO 9 1/2
KG PER SECOND 20,000 TO 75,000 POUNDS PER HOUR
WATERTUBE (SHOP ASSEMBLED) COAL/OIL OR COAL ONE-LINE
DIAGRAM - ELECTRICAL

hhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhdddhhhhhhhk
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NOTE: The following information shall be shown on
the project drawings:

1. Dimensions of construction
2. Relationship of materials

3. Quantities, location and capacity of equipment.
khkkhkkhkhkhhkkhkkkkkkhkkkhkkkkhkkhkhkhkhkhkhkhhkhkhkhkhkhkkkkkkkkkkkkkkkhkkhkhkkhkhkkkkkkkkkkkkkkkkkx*k

PART 1 GENERAL

1.1 REFERENCES

Rk ok ok o ok ok ok ok ok ok R ok o ok ok ok ok R o o o ok ok ok ok o ok o ok ok ok ok ok ok ok o ok o ok o R o R R R R R R R R R R R R R R R R R R R R R

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
this paragraph by organization, designation, date,
and title.

Use the Reference Wizard's Check Reference feature
when you add a RID outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Also use the
Reference Wizard's Check Reference feature to update
the issue dates.

References not used in the text will automatically
be deleted from this section of the project
specification when you choose to reconcile

references in the publish print process.
khkkkhkkhkhkkhkhkhhkhkhhkhkhhkhkhhkkhkkkhkkkhkkkkhkkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhkhkhkkkhkhkkkkkkkkkkkkkkkkkk

The publications listed below form a part of this specification to the

extent referenced. The publications are referred to within the text by the
basic designation only.
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AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS
(AASHTO)

AASHTO M 118 (1979) Coal-Tar Bitumen Used in Roofing,
Damp-Proofing, and Waterproofing

AMERICAN BOILER MANUFACTURERS ASSOCIATION (ABMA)

ABMA Boiler 103 (2001) Selected Codes and Standards of the
Boiler Industry

AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC 360 (2005) Specification for Structural Steel
Buildings, with Commentary

AMERICAN PETROLEUM INSTITUTE (API)

API MPMS 2.2A (1995; R 2007) Manual of Petroleum
Measurement Standard Chapter 2 - Tank
Calibration Section 2A - Measurement and
Calibration of Upright Cylindrical Tanks
by the Manual Tank Strapping Method

API MPMS 2.2B (1989; R 2002) Manual of Petroleum
Measurement Standards Chapter 2 - Tank
Calibration Section 2B - Calibration of
Upright Cylindrical Tanks Using the
Optical Reference Line Method

API Std 607 (2005) Fire Test for Soft-Seated
Quarter-Turn Valves

API Std 650 (2007) Welded Steel Tanks for 0il Storage
AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA C510 (1997e2) Standard for Double Check Valve
Backflow Prevention Assembly

AWWA C511 (1997el) Standard for Reduced-Pressure
Principle Backflow Prevention Assembly

AWWA C651 (2005; Errata 2005) Standard for
Disinfecting Water Mains

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1/D1.1M (2008) Structural Welding Code - Steel
AWS D1.3/D1.3M (2008) Structural Welding Code - Sheet
Steel

ASME INTERNATIONAL (ASME)

ASME Al13.1 (2007) Scheme for the Identification of
Piping Systems

ASME B1l6.11 (2005) Forged Fittings, Socket-Welding and
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ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

Ble6.18

Ble .21

Ble.22

Bl6.26

Ble6.3

Bl6.34

B16.39

Bl6.5

B16.9

B29.100

B31.1

B40.100

BPVC SEC I

BPVC SEC TII-C

BPVC SEC VII

BPVC SEC VIITI D1

PTC 4

Threaded

(2001; R 2005) Cast Copper Alloy Solder
Joint Pressure Fittings

(2005) Nonmetallic Flat Gaskets for Pipe
Flanges

(2001; R 2005) Standard for Wrought Copper
and Copper Alloy Solder Joint Pressure
Fittings

(2006) Standard for Cast Copper Alloy
Fittings for Flared Copper Tubes

(2006) Malleable Iron Threaded Fittings,
Classes 150 and 300

(2004) Valves - Flanged, Threaded and
Welding End

(1998; R 2006) Standard for Malleable Iron
Threaded Pipe Unions; Classes 150, 250,
and 300

(2003) Standard for Pipe Flanges and
Flanged Fittings: NPS 1/2 Through NPS 24

(2007) Standard for Factory-Made Wrought
Steel Buttwelding Fittings

(2002; Errata 2004) Precision Power
Transmission, Dbl-P-Power Transmission,
Dbl-P-conveyor Roller Chains, Attachments
and Sprockets

(2007; Addenda 2008) Power Piping

(2005) Pressure Gauges and Gauge
Attachments

(2007; Addenda 2008) Boiler and Pressure
Vessel Code; Section I, Power Boilers

(2007; Addenda 2008) Boiler and Pressure
Vessel Code; Section II, Materials, Part C
- Specifications for Welding Rods,
Electrodes and Filler Metals

(2007; Addenda 2008) Boiler and Pressure
Vessel Code; Section VII, Recommended
Guidelines for the Care of Power Boilers

(2007; Addenda 2008) Boiler and Pressure
Vessel Code; Section VIII, Pressure

Vessels Division 1 - Basic Coverage

(1998) Fired Steam Generators
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM INTERNATIONAL

106/A 106M
193/A 193M
194 /A 194M
211

242 /A 242M
312/A 312M
36/A 36M
48/A 48M
53/A 53M
570/A 570M
111/B 111M
88

88M

1047

396

1007

1120

(ASTM)

(2008) Standard Specification for Seamless
Carbon Steel Pipe for High-Temperature
Service

(2008b) Standard Specification for
Alloy-Steel and Stainless Steel Bolting
Materials for High-Temperature Service

(2008b) Standard Specification for Carbon
and Alloy Steel Nuts for Bolts for
High-Pressure or High-Temperature Service,
or Both

(1975; R 1985)Specification for
Spiral-Welded Steel or Iron Pipe

(2004el) Standard Specification for
High-Strength Low-Alloy Structural Steel

(2008) Standard Specification for
Seamless, Welded, and Heavily Worked
Austenitic Stainless Steel Pipes

(2008) Standard Specification for Carbon
Structural Steel

(2003) Standard Specification for Gray
Iron Castings

(2007) Standard Specification for Pipe,
Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless

(1998) Standard Specification for Steel,
Sheet and Strip, Carbon, Hot-Rolled

(2008) Standard Specification for Copper
and Copper-Alloy Seamless Condenser Tubes
and Ferrule Stock

(2003) Standard Specification for Seamless
Copper Water Tube

(2005) Standard Specification for Seamless
Copper Water Tube (Metric)

(2007) Poly(Vinyl Chloride) Jacket for
Wire and Cable

(2008b) Standard Specification for Fuel
Oils

(1986; R 2007) Pipeline Expansion Joints
of the Packed Slip Type for Marine
Application

(1987; R 2004) Standard Specification for
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Circular Metallic Bellows Type Expansion
Joints for Piping Applications

FM GLOBAL (FM)

FM DS 12-17 (2001) Watertube Boilers
INTERNATIONAL CONFERENCE OF BUILDING OFFICIALS (ICBO)

ICBO UBC (2000) Uniform Building Code (3 Vol.)

MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS
INDUSTRY (MSS)

MSS SP-58 (2002) Standard for Pipe Hangers and
Supports - Materials, Design and
Manufacture

MSS SP-69 (2003; R 2004) Standard for Pipe Hangers

and Supports - Selection and Application

MSS SP-70 (2006) Standard for Cast Iron Gate Valves,
Flanged and Threaded Ends

MSS SP-80 (2003) Bronze Gate, Globe, Angle and Check
Valves
MSS SP-85 (2002) Standard for Cast Iron Globe &

Angle Valves, Flanged and Threaded Ends
NATIONAL BOARD OF BOILER AND PRESSURE VESSEL INSPECTORS (NBBPVI)
NBBPVI NB-27 (1991) National Board Rules and
Recommendations for the Design and
Construction of Boiler Blowoff Systems
NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA MG 1 (2007) Standard for Motors and Generators

NEMA SM 23 (1991; R 2002) Steam Turbines for
Mechanical Drive Service

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
NFPA 54 (2008) National Fuel Gas Code

NFPA 70 (2007; AMD 1 2008) National Electrical
Code - 2008 Edition

NFPA 85 (2007) Boiler and Combustion Systems
Hazards Code

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC PS 11.01 (1982; E 2004) Black (or Dark Red) Coal
Tar Epoxy-Polyamide Painting System

SSPC SP 10 (2007) Near-White Blast Cleaning
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U.S. DEPARTMENT OF DEFENSE (DOD)

MIL-STD-101 (Rev B) Color Code for Pipelines & for
Compressed Gas Cylinders

MIL-T-19646 (Rev A) Thermometer, Gas Actuated, Remote
Reading

U.S. FEDERAL AVIATION ADMINISTRATION (FAA)
FAA AC 150/5345-43 (Rev F) Obstruction Lighting Equipment
U.S. GENERAL SERVICES ADMINISTRATION (GSA)

FS A-A-50555 (Basic) Pumping Units, Sewage, Duplex,
Centrifugal, Automatic Wet-Pit Type

FS A-A-50558 (Basic) Valves, Pressure Regulating, Steam

FS A-A-50562 (Basic) Pump Units, Centrifugal, Water,
Horizontal; General Service and
Boiler-Feed: Electric-Motor- or
Steam-Turbine-Driven

FS A-A-59222 (Basic) Fans, Centrifugal, Draft, Forced
and Induced

FS A-A-59224 (Basic; Notice 1) Meters, Fluid Quantity
Volumetric

FS A-A-60001 (Basic) Traps, Steam

FS F-B-2902 (Basic) Boilers, Steam Watertube (Bent

Tube, Multi-Drum and Cross Drum) Packaged
Type (10,000,000 to 125,000,000 BTU/HR
Thermal Output Capacity)

FS F-B-2910 (Basic) Burners, Single 0il, Gas, and
Gas-0il Combination for Packaged Boilers
(320,001 to 125,000,000 BTU/HR Thermal
Output Capacity)

FS F-F-351 (Rev F) Filters and Filter Elements, Fluid
Pressure: Lubricating 0il, Bypass and
Full Flow

FS W-H-2904 (Basic) Heaters, Fluid, Deaerating (For

Water Only) 1,000 to 1,600,000 Pounds Per
Hour Capacity

FS WW-S-2739 (Basic) Strainers, Sediment: Pipeline,
Water, Air, Gas, 0Oil, or Steam

FS XX-C-2816 (Basic) Compressor, Air, Reciprocating or

Rotary, Electric Motor Driven, Stationary,
10 HP and Larger
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U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)
29 CFR 1910-SUBPART D Walking - Working Surfaces
29 CFR 1910-SUBPART Q Welding, Cutting, and Brazing
U.S. NAVAL FACILITIES ENGINEERING COMMAND (NAVFAC)

NAVFAC MO 324 (1992) Inspection and Certification of
Boilers and Unfired Pressure Vessels

UNDERWRITERS LABORATORIES (UL)

UL 296 (2003; Rev thru Feb 2006) 0Oil Burners

UL 726 (1995; Rev thru Mar 2006) Oil-Fired Boiler
Assemblies

UL 795 (2006) Commercial-Industrial Gas Heating
Equipment

WATER QUALITY ASSOCIATION (WQA)
WQA S-100 (1995) Household Commercial and Portable
Exchange Water Softeners an Equipment
Validation Standard
.2 RELATED REQUIREMENTS

The following guide specification sections apply to this section with the
additions and modifications as stated in the paragraph cited:

01 78 23 OPERATION AND MAINTENANCE DATA.

03 30 00 CAST-IN-PLACE COCRETE.

05 12 00 STRUCTURAL STEEL.

09 97 13.15 INTERIOR COATINGS FOR WELDED STEEL PETROLEUM FUEL TANKS
09 97 13.28 PROTECTION OF BURIED STEEL PIPING AND BULKHEAD TIE RODS
09 90 00 PAINTS AND COATINGS

21 13 13.00 20 WET PIPE SPRINKLER SYSTEM, FIRE PROTECTION

41 22 13.13 BRIDGE CRANES

23 03 00.00 20 BASIC MECHANICAL MATERIALS AND METHODS

22 05 48.00 20 MECHANICAL SOUND VIBRATION AND SEISMIC CONTROL

23 07 00 THERMAL INSULATION FOR MECHANICAL SYSTEMS

40 17 26.00 20 WELDED PRESSURE PIPING

22 00 00 PLUMBING SYSTEMS

23 51 43.01 20 MECHANICAL CYCLONE DUST COLLECTOR OF FLUE GAS

SECTION 23 52 33.01 20 Page 19



PARTICULATES

23 51 43.03 20 FABRIC FILTER DUST COLLECTOR OF FLYASH PARTICULATES IN

FLUE GAS

VAMS 23 09 53.00 20 CONTROLS AND INSTRUMENTATION BOILER PLANT

1.3 DEFINITIONS

a.

Standard Commercial Product: A product which has been sold or is
being currently offered for sale on the commercial market through
advertisements or manufacturer's catalogs, or brochures, and
represents the latest production model.

System Supplier: A manufacturer, fabricator, erector, corporation
or firm that regularly is employed in the design, fabrication,
erection, or erection supervision, testing and startup of systems
comparable in size and type to those specified and indicated. The
system supplier shall arrange the equipment selected, design the
equipment interconnections, produce related shop drawings,
supervise the erection, and start up and test the egquipment.

1.4 SYSTEM DESCRIPTION

1.4.1

1.4.1.1

Design Requirements

Boiler

Boiler design and service conditions:

a.

b.

Design pressure: [ 1 kPa (gage) psig
Operating pressure: [ 1 kPa (gage) psig
Steam temperature: [ ] degrees C F
Feedwater temperature: [ ] degrees C F
Site elevation: [ ] meters feet

Ambient air temperatures:

(1) Minimum: [ ] degrees C F

(2) Maximum: [ = ] degrees C F

Maximum continuous output (steam) : [ 1 kg/sec 1lb/hr

Minimum continuous output (steam): [ 1 kg/sec 1lb/hr (without
smoking)

Continuous blowdown: [ ] percent

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhddhdddhddddhhhhhhhk

NOTE: Regarding the text below, the specified
efficiency for the boiler at maximum continuous load
shall be not less than 80 percent for coal and 82
percent for oil. If an economizer is used, use 82
and 84 percent respectively for coal and oil
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firing. Depending on the particular application and

fuel used, these efficiencies could be higher.
khkkhkkhkhkhkhkhkhkkhkhkkhkkkkhkkkkkkhkkhkhkkhkhkhkhkhkkhkhkkkhkkkkkkkkkkkkkhkhkhkhkhkkkhkhkkkhkkkkkkkkkkkk

j. Efficiency at maximum continuous rating [includes economizer]
(1) Coal: [ 1 percent
(2) [0ill: [__ 1 percent
1.4.1.2 Economizer

khkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhhkhkhkhkhkhkhkhkhhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkx*

NOTE: Economizers shall be specified for all
boilers with operating pressure greater than 345 kPa
(gage) 50 psig and a capacity of 2 1/4 kg/sec 18,000
pounds per hour and larger. For boilers from 1/2 to
2/14 kg/sec 4,000 to 18,000 pounds per hour the
designer shall make the decision based upon a
specific economic analysis. This paragraph shall be

included as applicable.
khkkhkkhkhkhkhkkkkkhkhkkkkkkkkhkhkkhkhkhkhkhkhkhhkhkhkhkhkhkhkkkkkkkkkhkkkhkkhkhkhkhkhkkkkkkkkkkkkkkkkkx*k

hhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhdddhhhhhhhk

NOTE: Unless a coal or a fuel o0il to be burned has
an uncommon tendency to foul tubes, finned tube
economizers should be suitable for both fuels.
Feedwater temperatures should be 110 degrees C 230
degrees F when sulphur (S) content of oil is 0.5
percent; 116 degrees C 240 degrees F, S=1.5 percent
- 2 percent; 121 degrees C 250 degrees F, S=2.0
percent - 2.7 percent. Where fuels having more than
1.5 percent sulfur content are to be fired, finned
tubes shall not be used unless they are steel tubes

covered with cast iron finned casing.
khkkkhkkhkhkhkhkhkhhkhkhhkhkhhkhkhkhkhkhkkhkhkhkhkhkkhkhkhkhkkkhkhkhkhkhkhkhhkhkhkhkhkhkhkhkhkhkkhkkkkkkkkkkkkkkkkkkk

a. Design pressure: [ ] kPa (gage) psig

b. Operating pressure: [ 1 kPa (gage) psig

c. Fuel: Coal [and No.: [ 1 fuel oil]

d. Specific heat of the flue gas: [ 1 kJ/kg - degrees C Btu/lb -
degrees F

e. Feedwater flow: [ ] L/s gpm

f. Flue gas temperature entering economizer: [ 1 degrees C F

g. Flue gas temperature leaving economizer: [ 1 degrees C F

h. Feedwater temperature entering economizer: [ ] degrees C F

i. Maximum pressure drop, economizer gas side: [ ] Pa inches
water

j. Maximum pressure drop, economizer water side: [ ] kPa psi

SECTION 23 52 33.01 20 Page 21



k. Fouling factor on feedwater side: [ ]

1. Fouling factor on gas side: [ 1

1.4.1.3 Forced Draft Fan (Coal Firing)

Design fan to handle air at temperatures from [ ] to [ ] degrees C F.
Fan shall be [single] [double] width inlet, [single] [double] width outlet,
with [clockwise] [counter clockwise] rotation when viewed from the motor

end.

1.4.1.4 Induced Draft Fan Design
Design fan of materials which will withstand flue gas temperatures up to
316 degrees C 600 degrees F without damage. Fan shall be [single] [doublel]
width inlet, [single] [double] width outlet, with [clockwise]
[counterclockwise] rotation when viewed from the motor end.

1.4.1.5 Expansion Joints

a. Stacks (for installation without flue gas scrubbers) :

(1) Temperature:

Maximum ambient: [~ ] degrees C F

Minimum ambient: [ ] degrees C F

Inlet gas at maximum gas flow (coal): [ ] degrees C F
Inlet gas at maximum gas flow (oil): [ ] degrees C F
Inlet gas at minimum gas flow (coal): [ ] degrees C F
Inlet gas at minimum gas flow (oil): [ ] degrees C F

(2) Gas flow at inlet

Maximum: [ 1 kg/sec 1lb/hr

Minimum: [ 1 kg/sec 1lb/hr

(3) Required net available draft at stack inlet
At maximum gas flow: [ ] Pa inches water

(4) Gas exit velocity (cone exit)

Maximum at maximum conditions: [ 1 m/sec ft/sec
(5) Flue gas acid dew point

Coal: [ ] degrees C F

Fuel oil: [ ] degrees C F

(6) Test pressures

Shop test: [ ] Pa inches water

SECTION 23 52 33.01 20 Page 22



(7) Thermal efficiency of stack: 96 to 98 percent

(8) Stack friction, max. @ design condition: [ ] Pa inches
water

(9) sStack height

Ground elevation: [ 1 m ft

Roof elevation: [ 1 m ft

Stack height: [ 1 m ft

Foundation or footing elevation: [ 1 m ft

(10) Wind pressure: [ 1 kg/m2 psf

(11) Wind velocity, gusting: [ 1 km/hr mph

(12) Stack Diameter, min. (below exit cone): [ ] mm inches
(13) Max. stack deflection (from vertical center line): [ ]

mm inches

(14) Soil bearing stress, maximum: [ 1 kg/m2 psf

(15) Seismic zone: [ 1

1.4.1.6 Fuel 0il Pump

ER R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R Rk

NOTE: The values enclosed in brackets are for No. 6
low sulfur fuel oil. Adjust values to suit fuel oil
used if other than No. 6.

Tabulated pump data is included in the
specifications but it is preferred that such

information to be shown on the drawings instead.
khkkhkhkhkhkhhkkkkkkhkkkkkkkkkhkkhkhkhkhkhkhkhkhkhkhkhkkhkkkkkkkkkkkkkkkhkhkhkhkhkhkkkkkkkkkkkkkkkkkx*k

a. Transfer pumps (for fuel oil tank truck or railroad tank car
unloading and transfer to tanks):

(1) Number of assemblies: [ ]

(2) Tag numbers: As indicated

(3) Capacity each: [ 1 L/s gpm at 450 ssu

(4) Suction 1lift required: [ 1 kPa ft of water

(5) Discharge pressure: [ ] kPa (gage) psig

(6) Operating temperature: [27 to 54] [ to ] degrees C
[80 to 130] [ to ] degrees F

(7) Viscosity range: [450 to 5000] [ to ] ssu
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b.

(8)
(9)
(10)
(11)

(12)

Transfer pumps

(6)

Specific gravity: [.92 to .99] [ to

]

Viscosity at brake power selection point:
Maximum pump speed: 1750 rpm
Motor kW hp: [ 1

Fuel o0il: No. [6, low sulfur] [ 1

Number of assemblies: [ ]

Tag numbers: As indicated

Capacity: [ ] L/s gpm at 450 ssu

[9000]

[

Suction 1lift required: [ ] kPa ft of water
Discharge pressure: [ ] kPa (gage) psig
Operating temperature: [49] [ ] degrees C [120]

degrees F

(7)

(6)

degrees F

(7)
(8)
(9)

(10)

[

Viscosity range: [450 to 3000] [ to ] ssu
Specific gravity: [.92 to .99] [ to ]
Viscosity at brake power selection point: [5000]
Maximum pump speed: 1750 rpm
Motor kW hp: [ 1
Fuel oil: No. [6, low sulfur] [ ]
0il recirculation pump sets (at remote storage) :
Number of assemblies: [ ]

Tag numbers: As Indicated

Capacity: 1.60 L/s 25 gpm at 450 ssu

Suction lift required: [ ] kPa ft of water
Discharge pressure: [ ] kPa (gage) psig
Operating temperature: [49] [ 1 degrees C [120]
Viscosity range: [450 to 3000] [ to ] ssu
Specific gravity: [.92 to .99] [ to ]

Viscosity at brake power selection point:

Maximum pump speed: 1750 rpm
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(11) Motor kW hp: [ ]

(12) Fuel oil: No. [6, low sulfur] [ ]

1.4.1.7 [Fuel 0il Pump and Heater Set
a. Capacity each pump and each steam heater: [ 1 L/s gpm
b. Suction 1lift: [ 1 kPa ft of water
c. Discharge pressure at outlet of heater: [ 1 kPa (gage) psig

d. Maximum pump speed: 1750 rpm

e. Specific gravity range: [.92 to .99] [ to ]

f. Viscosity at brake power selection point: 5000 ssu

g. Viscosity range: [500 to 5000] [ to ] ssu

h. 0il temperature at inlet of heater: [ ] degrees C F
i. O0il temperature at outlet of heater: [ ] degrees C F
j. Maximum oil pressure drop through heater: [ 1 kPa psi

k. Heating medium: Steam

1. Steam pressure available: [ ] kPa (gage) psig
m. Steam temperature: [ ] degrees C F
n. Heater type: [Bare Tube] [Extended Surface]]

1.4.1.8 Electric Startup Heater

a. O0Oil temperature at inlet of heater: [ ] degrees C F
b. 0il temperature at outlet of heater: [ ] degrees C F
c. Maximum oil pressure drop through heater: [ = ] kPa psi
d. Capacity of heater: [ 1 L/s gpm

e. Heating power supply at three phase, 60 Hz: [ 1 volts

f. Control power supply 120 volts, single phase, 60 Hz
1.4.1.9 Ash Handling System (Pneumatic)
a. Capacity:
(1) Ash Handling System: Estimated capacities at maximum plant
output are listed below; ash handling system capacity shall be

sized for twice the amounts listed.

[ ] Mg tons per hour for fly ash

SECTION 23 52 33.01 20 Page 25



[ ] Mg tons per hour for bottom ash at the farthest ash intake
from the exhauster

[ ] Mg tons per hour in main ash line leaving the boiler house
(minimum) .

(2) Ash silo: Storage capacity of ash silo is specified in the
paragraph entitled "Ash Storage Silo."

(3) Rotary unloader: [ ] Mg tons per hour

b. General Data

(1) Available water pressure: [ 1 kPa (gage) psig

(2) Available air pressure: [ ] kPa (gage) psig

(3) Seismic Zone: [ ]

(4) Wind Velocity (Gusts): [ 1 km/hr mph

(5) Altitude of plant: [ = 1 m ft

(6) Steam rating of plant: [ 1 kg/sec lb/hr

(a) Maximum continuous rating of boiler No. 1 [ 1 kg/sec 1lb/hr
(b) Maximum continuous rating of boiler No. 2 [ 1 kg/sec 1lb/hr
[(c) Maximum continuous rating of boiler No. 3 [ 1 kg/sec
1b/hr]

[(d) Maximum continuous rating of boiler No. 4 [ 1 kg/sec
1b/hr]

(7) Coal Analysis

(a) Ash: [ 1 percent

(b) Carbon: [ 1 percent
(c¢) Hydrogen: [ 1 percent
(d) Sulfur: [ 1 percent
(e) Moisture: [ 1 percent
(f) Nitrogen: [ 1 percent
(g) Oxygen: [ 1 percent

(8) Ash Analysis
(a) Carbon: [ ] percent
(b) Calcium: [ ] percent

(9) Minimum velocities required for materials
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1.4.1.10

(a) Fly Ash: 19.30 meters per second (m/s) 3800 feet per minute
(fpm)

(b) Bottom Ash [Single Retort Underfeed] 28.40 m/s 5600 fpm
[Traveling Grate] stoker

Ash Handling System (Mechanical)

Capacity:

(1) Ash Handling System: Estimated capacities at maximum plant
output are listed below; ash handling system capacity shall be
sized for twice the amounts listed.

[ ] Mg tons per hour for fly ash

[ ] Mg tons per hour for bottom ash

[ ] Mg tons per hour in bucket elevator leaving the boiler
house (minimum) .

(2) Ash Silo: Storage capacity of ash silo is specified in the
paragraph entitled "Ash Storage Silo."

(3) Rotary unloader: [ ] Mg tons per hour

General Data:

(1) Available water pressure: [ ] kPa (gage) psig

(2) Available air pressure: [ 1 kPa (gage) psig

(3) Seismic Zone: [ 1]

(4) Wind Velocity (Gusts): [ 1 km/hr mph

(5) Altitude of plant: [ 1 m ft

(6) Steam rating of plant: [ 1 kg/sec 1lb/hr

(a) Maximum continuous rating of boiler No. 1 [ 1 kg/sec 1lb/hr
(b) Maximum continuous rating of boiler No. 2 [ 1 kg/sec 1lb/hr
[(c) Maximum continuous rating of boiler No. 3 [ 1 kg/sec
1b/hr]

[(d) Maximum continuous rating of boiler No. 4 [ 1 kg/sec
1b/hr]

(7) Coal Analysis

(a) Ash: [ ] percent

(b) Carbon: [ 1 percent
(c) Hydrogen: [ 1 percent
(d) Sulfur: [ 1 percent
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(e) Moisture: [ 1 percent

(f) Nitrogen: [ 1 percent

(g) Oxygen: [ ] percent

(8) Ash Analysis

(a) Carbon: [ 1 percent

(b) Calcium: [ ] percent
1.4.1.11 Deaerating Heater

a. Design pressure: 207 kPa (gage) 30 psig

b. Normal steam operating pressure: [ ] kPa (gage) psig
c. Maximum steam operating pressure: [ 1 kPa (gage) psig
d. Capacity (minimum): [ ] kg/sec 1lb/hr of feedwater
e. Inlet Conditions at Heater:
Maximum

Pressure Temperature Flow Rate

kPa(gage) Range Degrees C kg/sec
(1) Condensate return [ ] [ to ] [ 1
(2) High pressure [ ] [ to ] [ ]

trap returns

(3) Makeup water [ ] [ to ] [ ]
(softened)
Maximum
Pressure Temperature Flow Rate
psig Range Degrees F lb/hr
(1) Condensate return [ ] [ to ] [ 1
(2) High pressure [ ] [ to ] [ ]

trap returns

(3) Makeup water [ ] [ to ] [ 1
(softened)

f. Outlet temperature of feedwater from heater at design capacity:
[ ] degrees C F

g. Heating steam pressure: [ ] kPa (gage) psig

h. Heating steam enthalpy: [ ] kJ/kg Btu/lb

i. Storage capacity to overflow of storage tank: [ ] liters
gallons
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1.4.1.12

Water Softening System

Base the water softening system on the following:

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhdhhdddhhhhhhhhhk

NOTE: Analysis of the water available for makeup
shall govern the softener system selected. A
competent water treating consultant shall be
obtained to formulate specific system
recommendations if the makeup water analysis
indicates any of the following:

1. Iron in excess of 0.1 ppm as Fe.
2. Mg Alkalinity in excess of 50 ppm as CaCO3.
3. Silica in excess of 6 ppm as Si02.

hhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhddhhdhhhhhhk

a. Raw Water Analysis: Source of raw water is [ ]. Raw water is
available at pressures of [ ] to [ ] kPa (gage) psig.
Analysis of water available for makeup is approximately as follows:

TABLE 1
MAKEUP WATER ANALYSTS
Constituent Analysis Parts Per Million (PPM)
Cations

Calcium (Ca++) as CaCo3 [ ]

Magnesium (Mg++) as CaCo3 [ ]

Sodium (Na+) as CaCo3 [ ]

Hydrogen (H+) as CaCo3 [ ]

TOTAL CATIONS as CaCo3 [ ]
Anions

Bicarbonate (HCO3 -) as CaCo3 [ ]

Carbonate (co3 --) as CaCo3 [ ]

Hydroxide (OH -) as CaCo3 [ ]

Sulfate (so04 --) as CaCo3 [ ]

Chloride (c1 -) as CaCo3 [ ]

Phosphate (PO4 ---) as CaCo3 [ ]

Nitrate (NO3 -) as CaCo3 [ ]

TOTAL ANIONS as CaCo3 [ ]

Total hardness as CaCo3 [ ]

Methyl orange alkalinity  as CaCO3 [ ]

Phenophthalein alkalinity as CaCO3 [ ]

Iron, total as Fe [ 1

Carbon dioxide as Free CO2 [ ]

Silica as Sio2 [ ]

Suspended solids [ ]

(Turbidity)

Total dissolved solids (TDS) [ 1
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TABLE 1
MAKEUP WATER ANALYSIS

Constituent Analysis Parts Per Million (PPM)
Free acids [ ]
Color [
PH [ ]
Specific Conductance Micromhos/cm [ ]
b. Softener Effluent Analysis:

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhddhddhhhhhhk

NOTE: Total solids of 175 ppm in the feedwater
concentrated 20 times give 3,500 ppm in the boiler
water.
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1.4.2

1.4.2.1

(1) Hardness: Maintain hardness of softened feedwater near zero
and in no case allow it to exceed 1.0 part per million (ppm) as
CaCoO03.

(2) Total Solids: Maintain total solids in softened feedwater at
a level to ensure a total solids concentration in the boiler water
of less than 3,500 ppm without excessive blowdown.

Detail Drawings

Steam Generating Unit

Submit steam generating unit (boiler) manufacturer's drawing for the

following:

a. Refractory details, expansion joints;

b. Certified outline, general arrangement (setting plan), and anchor
bolt detail drawings including foundation loading diagrams;

c. Plans and elevations detailing piping connections;

d. Detailed dimensional drawings of auxiliaries furnished with unit;

e. Piping schematics for auxiliaries, such as sootblowers or
hydraulic stoker drives (when used);

f. Shop fabrication details of boiler/furnace: Including details
showing tubing, spacing, radii, dimensions, and gage; sections
through walls and expansion joints showing refactory construction
and replacement details; internal and external dimensions of
boiler;

g. Wiring diagrams for subsystems;

h. Economizer and economizer inlet breeching;

i. Sootblowers;

j. Auxiliaries furnished with boilers;

k. Forced draft fan, drives and ductwork;
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m.

n.

1.4.2.2

Induced draft fan, drives and ductwork;
Structural steel and loading diagrams; and
Overfire air fan system.

Boiler Room Auxiliary Equipment

Include equipment arrangements, wiring diagrams, piping diagrams and
details of valves and piping. Submit descriptive information for each item
on the drawings.

a.

b.

m.

1.4.2.3

Water softening equipment;

Brine storage tank;

Condensate receiver;

Condensate transfer pumps including certified performance curves;
Deaerator;

Boiler feed pumps including certified performance curves;

Steam turbines;

Continuous blowdown system;

Chemical feed units;

Air compressors;

Air dryers;

Cranes and hoists; and

Plant heating and ventilating equipment showing related ductwork.

Stokers

Include the following:

a.

b.

General arrangement drawings;
Foundation drawings;

Front plates;

Ash hoppers;

Fuel gate mechanism;

Grate details;

Zone dampers;

Alr seal details;
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m.

n.

1.4.2.4

Overfire air nozzle arrangement;
Coal feeder details;

Fuel feeder drives;

Piping schematics;

Wiring schematics; and

Access doors.

Ash Handling System

Include the following:

a.

b.

3.

1.4.2.5

General arrangement;

Construction details of ash storage silo complete with loading
diagrams;

Control panel arrangement and schematics;

Wiring and control diagrams;

Ash piping arrangement drawings and schematic drawings;
Wear back fitting details;

Piping and fittings;

Details of [steam] [motor driven mechanical] exhauster [and air
washer - steam condenser];

Details of separators, tertiary bag filter, and ash silo vent bag
filter; and

Silo fluidizing system and rotary ash conditioner.

Burners

Include the following:

a.

b.

e.

£.

1.4.2.6

General arrangement;
Piping details;

Burner control schematics;
Flame safety schematics;
Component details; and
Throat tile details.

Stacks, Dampers, and Breechings

Include the following:
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1.4.2.7

General arrangement;

Breeching, reinforcing details;
Breeching hangers and support details;
Dampers and operators;

Access doors and frames;

Expansion joints; and

Stack details including anchor bolt and foundation details, stack
sampling ports, platforms, and accessories.

Coal Handling Equipment Drawings

Include the following:

a.

d.

1.4.2.8

Certified outline and general arrangement drawings for complete
coal handling system;

Dimensional equipment and fabrication drawings, including
equipment weights, equipment locations, support details, and
anchor bolt arrangements for items and equipment specified under
paragraph entitled "Coal Handling Equipment;"

Control panel, coal presence indicators, and equipment response
switch details; and

Control schematic diagrams and complete wiring diagrams.

Fuel 0il Equipment

Manufacturer's standard size for pumps, pump curves, valves, strainers and
pump wiring and include the following:

a.

b.

1.4.2.9

Certified outline and general arrangement drawings;
Certified pump curves;

Equipment detail sheets including viscosity controller, heater and
valves;

Electrical wiring diagrams; and

0il tanks, foundations, tank heaters, appurtenances, water drawoff
and level indication.

Piping and Specialty Items

Manufacturer's standard size and include the following:

a.

b.

C.

Details of valves and fittings;
Feedwater regulator details and schematics;

Details and schematics of feedwater automatic recirculation; and
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d. Installation details for ball expansion joints for saturated steam
piping including allowable angular flex and minimum offset
dimensions.

1.4.2.10 Furnishing Approved Drawings

Furnish one reproducible mylar shop drawing of each approved drawing sheet
to the Contracting Officer for the following items:

a. Boiler layout, foundations, construction and details including
economizers, and auxiliaries;

b. Breeching layout, construction and details;
c. Burner control and flame safety schematics;
d. Burner details;

e. Wiring diagrams;

f. Fuel tanks, foundations and appurtenances;
g. Feedwater automatic recirculation system;
h. Piping schematics;

i. Control diagram schematics including control panel construction
and layouts;

j. Coal handling system;
k. Stoker details; and
1. Ash handling system.
1.4.3 Posted Operating Instructions
Provide posted operating instructions for each piece of equipment installed.
1.4.4 Performance Requirements
1.4.4.1 Boiler
Efficiency listed for coal burning shall be based on stoker firing with
[ ] percent excess air. [Efficiency for fuel oil firing shall be based
on [ ] percent excess air.] Efficiency shall allow for [ ] percent
continuous blowdown and 1.5 percent unaccounted losses and manufacturer's
margin. Base boiler performance on burning fuels in accordance with the
Coal Analysis [and Fuel 0Oil Analysis] listed below.
a. Coal Analysis
(1) Ultimate Analysis (percent by weight)
Carbon [
Hydrogen [
Ooxygen [
Nitrogen [
Sulfur [
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Ash [ 1

Moisture [ ]
TOTAL [ 1
(2) Proximate Analysis (percent by weight)
Moisture [ ]
Volatile Matter [ 1
Fixed Carbon [ ]
Ash [ ]
TOTAL [ 1
(3) Coal Characteristics:

Heating Value: [ ] kJ/kg Btu per pound

Ash Softening Temperature Reducing: [ ]
Oxidizing: [ ] Degrees C F

degrees C F,

Free Swelling Index (Coke Button) :

Size: 32 by 19 mm (percent): [ 1; 19 by 6.35 mm (percent) :
[ 1; 6.35 by zero mm (percent): [ 1Size: 1 1/4 by 3/4
inch (percent) : [ 1; 3/4 by 1/4 inch (percent) : [ 1; 1/4

by zero inch (percent): [ ]

(4) Coal Variations: Due to periodic changes in coal suppliers,
boiler and stoker combination shall be designed to burn coal
within the following limits (percent by weight unless indicated
otherwise) :

Minimum
Ash [
Sulfur [
Hydrogen [
Carbon [
Moisture [
Nitrogen [
[
[
[
[
[

Maximum

Oxygen

Btu per pound

Ash softening temperature
Volatile matter

Fixed carbon

[b. Fuel 0il Analysis
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NOTE:

Use Fuel 0il Analysis Schedule only if fuel

oil burners are used.
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Grade of Fuel 0il:

Ultimate Analysis

Carbon
Hydrogen
Oxygen
Nitrogen
Sulfur
Ash

(percent by weight)
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Moisture [ ]

TOTAL [ ]
Heating Valve: [ ] kJ/kg Btu per pound
Specific Gravity: [ ] degrees API

Viscosity at burner

[ 1 (SSF at 50 degrees C 122 degrees F

[ ] Water and Sediment (percent by volume)
[ ] Flash Point degrees C F]

Submit predicted economizer performance along with and as a part of the
boiler predicted performance.

.4.4.2 Economizer
Increase in efficiency due to the economizer shall be not less than [ ]

percent at full load. Fully coordinate economizer with the boiler to which
it is to be applied.

.4.4.3 0il Burner/Windbox Package

Burner turndown ratio on specified fuel oil shall be not less than eight to
one, with excess air not over 15 percent at full steam load, and excess air
not over 22 percent at 20 percent steam load. [Air flow shall be modulated
through a single set of register louvers.]

.5 SUBMITTALS
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NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBMITTAL PROCEDURES and edit
the following list to reflect only the submittals
required for the project. Submittals should be kept
to the minimum required for adequate quality control.

A “G” following a submittal item indicates that the
submittal requires Government approval. Some
submittals are already marked with a “G”. Only
delete an existing “G” if the submittal item is not
complex and can be reviewed through the Contractor’s
Quality Control system. Only add a “G” if the
submittal is sufficiently important or complex in
context of the project.

For submittals requiring Government approval on Army
projects, a code of up to three characters within
the submittal tags may be used following the "G"
designation to indicate the approving authority.
Codes for Army projects using the Resident
Management System (RMS) are: "AE" for
Architect-Engineer; "DO" for District Office
(Engineering Division or other organization in the
District Office); "AO" for Area Office; "RO" for
Resident Office; and "PO" for Project Office. Codes
following the "G" typically are not used for Navy,
Air Force, and NASA projects.

Choose the first bracketed item for Navy, Air Force
and NASA projects, or choose the second bracketed
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item for Army projects.
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Government approval is required for submittals with a "G" designation;
submittals not having a "G" designation are [for Contractor Quality Control
approval.] [for information only. When used, a designation following the
"G" designation identifies the office that will review the submittal for
the Government.] The following shall be submitted in accordance with
Section 01 33 00 SUBMITTAL PROCEDURES:
Make submittals within [60] [75] [90] days after award of the contract.
SD-02 Shop Drawings

Steam generating unit

Boiler room auxiliary equipment

Stokers

Ash handling system

Burners

Stacks, dampers, and breechings

Coal handling equipment

Fuel oil equipment

Piping and specialty items

Each drawing size shall be Al (841 by 594 mm) 34 by 22 inches,
unless otherwise noted.

SD-03 Product Data
Steam generating unit (boiler)
Coal handling system
Insulation
Fans
Pumps
SD-04 Samples
Insulation
Submit samples of each type of insulation with indications of
its intended application and manufacturer's stamp or label
attached giving name of manufacturer, brand and description of
material.

SD-05 Design Data

Stack manufacturer's calculations
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Submit as specified under paragraph entitled "Manufacturer's
Calculations Required.™"

SD-06 Test Reports
Boiler predicted performance
Economizer performance
Instrument air compressor package
Variable speed motor controller

Submit certified copies of variable speed motor controller
design, production and conformance tests for approval before
delivery of the equipment.

Heating plant

Submit for tests and inspections specified under paragraph
entitled "Field Quality Control."

SD-07 Certificates
List of equipment manufacturers
Proof of experiencel; Gl [; G, [ 11
Manufacturer's installation approval
Boiler inspector's report
System and equipment installation

[ Vertical fuel oil tank calibration]

Backflow preventer

SD-10 Operation and Maintenance Data

Heating plant, Data Package 4

Submit in accordance with Section 01 78 23 OPERATION AND
MAINTENANCE DATA.

SD-11 Closeout Submittals
Posted operating instructions
Submit text for each piece of equipment.
1.6 QUALITY ASSURANCE
Equipment shall be factory assembled except for steam generators, coal
handling equipment and ash handling equipment which shall utilize shop

assembled components to the maximum extent to facilitate erection and
minimize field labor.

SECTION 23 52 33.01 20 Page 38



1.

1.

6.1 Standard Commercial Product

Boilers and equipment shall, as a minimum, be in accordance with
requirements of this specification and shall be the manufacturer's standard
commercial product. Include additional or higher quality features which
are not specifically prohibited by this specification, but which are a part
of the manufacturer's standard commercial product, in the boilers and
equipment being provided.

.6.2 Equipment Furnished

Equipment furnished by the Contractor shall be furnished by the
manufacturers listed in the submittal letter listing equipment
manufacturers.

.6.3 Responsibility

The contract drawings show the required general arrangement configuration
and location of equipment items. However, the contract allows for
selection of any vendor's equipment at the option of the Contractor,
provided the vendor's experience and equipment meet the requirements of
these specifications and drawings. Because there may be significant
variation between the drawings and the individual vendor's equipment as to
foundations, physical dimensions and detailed arrangement of equipment
items, the Contractor shall furnish detailed design and shop drawings and
calculations for the systems selected. Show foundation arrangements,
walkways and other information as required for a completely coordinated,
useable and properly functional system. A single system supplier shall be
responsible for a complete system including erection or erection
supervision for each of the following systems:

a. Boiler system, including but not limited to the following:
Boiler, stoker, oil burners, [economizer], refractories,
insulation, induced draft fan, sootblowers, steam separator,
forced draft fan, overfire air fan, boiler trim, blowdown wvalves,
safety valves and trim, and breeching. Ensure that the system
manufacturer coordinates the required instrumentation and control
logic with the controls and instrumentation supplier. Controls
and instrumentation are specified in VAMS Section 23 09 53.00 20
CONTROLS AND INSTRUMENTATION BOILER PLANT.

b. Coal handling system, including but not limited to the following:
Track and reclaim hoppers, belt feeders, belt conveyors and tube
galleries, telescoping chute, flight conveyor, coal bunker, under
bunker conveyor and triple wvalves, coal scale, controls, coal
chutes and gates.

c. Ash handling system including ash piping, fittings, intakes, ash
silo, separators, tertiary filter, [mechanical exhauster] [steam

exhauster, air washer-condenser], and rotary unloader.

d. Stack system including steel stack, internal acid resistant lining
and external coating.

6.4 Certification of Backflow Preventer
Certificate of Full Approval or current Certificate of Approval for each

backflow preventer being provided for the project shall be from the
Foundation for Cross-Connection Control Research, University of Southern
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California and shall attest that the design, size, and make of backflow
preventer has satisfactorily passed the complete sequence of performance
testing and evaluation for the respective level of approval. A Certificate
of Provisional Approval will not be acceptable in lieu of the above.

.6.5 Modification of References

In the API publications referred to in this specification, the advisory
provisions shall be considered mandatory, as though the word "shall" had
been substituted for "should" and "suggested" wherever they appear.

.6.6 Certificates
.6.6.1 List of Equipment Manufacturers

Submit to the Contracting Officer a letter listing the equipment
manufacturers for the following equipment:

a. Boilers and stokers;

b. Boiler feedwater pumps;

c. Coal car handling equipment;
d. Induced draft fans;

e. Coal handling equipment; and
f. Ash handling egquipment.

When the Contracting Officer determines that a manufacturer does not meet
the qualification or experience requirements of the specifications, the
Contractor shall submit, to the Contracting Officer, the name of another
manufacturer within 15 days of notification.

.6.6.2 Proof of Experience

Submit proof of experience of manufacturers, system suppliers and
installers as follows.

a. Experience, Responsibility and Certification: Submit to the
Contracting Officer, the required information and experience
certificates within 30 days after award and prior to commencing
work on the site.
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NOTE: Regarding the text below, verify number of
manufacturers' installations operating and years of
operation for boiler, coal handling systems, ash
handling systems, forced draft fan, burner/windbox
package and control systems to avoid an

unnecessarily restrictive experience requirement.
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b. Experience Requirements: Boilers and equipment installed within
or as a part of the heating plant shall be of proven designs.
Each manufacturer or system supplier shall be regularly engaged in
designing, fabricating, erecting or erection supervision, testing
and starting up of the equipment or system. Within 30 days after
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[d.

1.6.6.3

contract award, or at any time during performance of the contract,
if the Contractor is required to use a different manufacturer or
system supplier from one that was designated previously, through
no fault of the Contractor, the Contractor shall submit
certification and other evidence of acceptable experience from
each replacement manufacturer or system supplier. Such
certification shall show that equipment and systems made or
furnished by the manufacturers or system suppliers have operating
characteristics which are substantially similar to the equipment
or systems specified. The certification shall also state that
essentially equivalent equipment or systems supplied by the
manufacturer or system supplier have been successfully installed
and reliably operated in at least [one] [two] [three]
installation[s] under comparable operating conditions for a period
of not less than two years.

Information Required: Submit to the Contracting Officer, evidence
or proof of experience required from the equipment manufacturer or
system supplier containing the following information:

(1) List of installations meeting requirements of paragraph
"Experience Requirements" including detailed description of
equipment furnished for each one;

(2) Owner and location of each installation;

(3) Name and phone number of supervisory person at each
installation; and

(4) Date of Owner acceptance of such installation.

Vertical Fuel 0il Tank Calibration Experience: Submit to the
Contracting Officer evidence or proof that the tank calibration
organization has at least 2 years of prior successful and accurate

experience in calibrating tanks of comparable type and size.]

Manufacturer's Installation Approval

Submit manufacturer's installation approval for the following systems and
equipment as specified under paragraph entitled "System and Equipment

Installation":

a. Steam generating units (boilers) and auxiliary equipment;
b. Coal handling system;
c. Ash handling system;
d. Plant air compressors;
e. Steam turbines;
f. Variable speed motor controller; and
g. [ 1.

1.6.6.4 Boiler Inspector's Report

Submit as specified under paragraph entitled "Boiler Inspection."
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1.6.6.5 System and Equipment Installation

Submit from each system supplier and each manufacturer of the equipment,
written certification that the system and equipment installation is in
accordance with the system supplier's and equipment manufacturer's
instructions and recommendations, that the unit or system has been run,
rotating parts have been dynamically balanced, fluid (including air) flows
have been balanced, instrumentation and controls are properly functioning,
adjusted and have been calibrated, and the equipment or system is ready for
final testing. Certificates shall be submitted before the entire boiler
plant may be given an acceptance test.

[1.6.6.6 Vertical Fuel 0il Tank Calibration
Submit four copies of the certified record.

]1.6.6.7 Backflow Preventer
Submit a Certificate of Full Approval or a current Certificate of Approval
for each design, size, and make of backflow preventer being provided for
the project.

1.7 ENVIRONMENTAL REQUIREMENTS

Boiler plant shall comply with all applicable Federal, State, and local
environmental regulations.

1.7.1 Air Permits
Permits for construction and operation of the boiler plant must be obtained
from and/or submitted to the local environmental regulatory agency prior to
the start of construction.

1.7.2 Burner Emission Requirements
The emission requirements shall be met at the maximum required continuous
output. The burner shall meet all applicable environmental rules and
regulations. Emission requirements to be considered are oxides of nitrogen
(NOx) , opacity, particulate, sulfur dioxide, and carbon monoxide. Other
emission requirements may be imposed.

1.7.2.1 NOx Emission Regulations
Compliance shall be met using [one] [a combination] of the following:

a. Low NOx burners

b. Flue gas recirculation equipment which conforms to UL 795

c. Other NOx reduction techniques. See Nitrogen oxide control for
stationary combustion sources.

1.8 DELIVERY, STORAGE, AND HANDLING
Each assembly of components packaged as a unit shall be of a size that can

be transported by common carrier without disassembly insofar as shipping
clearances are concerned.
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1.

9 EXTRA MATERIALS

a. Furnish a spare set of refractory bricks for each railroad hopper
car thawing system.

PART 2 PRODUCTS

2

.1 MATERIALS

Provide materials free of defects which would adversely affect the
performance or maintainability of individual components or of the overall
assembly. Materials not specified shall be of the same quality used for
the intended purpose in commercial practice. Unless otherwise specified,
equipment, material, and articles incorporated in the work covered by this
specification shall be new.

1.1 Identical Items

Provide physically and mechanically identical boilers and equipment of the
same classification, size or capacity to permit the interchangeability of
replacement parts. This requirement includes parts, assemblies,
components, and accessories. Parts provided on the same type unit
regardless of size and identifiable by identical part numbers shall be
functionally and dimensionally interchangeable. No deviation is acceptable
without prior written approval of the Contracting Officer.

.2 BOILER

[Coal/0il] [Coal] Fired.Submit steam generating unit (boiler) data for the
following:

a. Safety valve calculation sheets;
b. Boiler predicated performance data, and

c. Economizer predicted efficiency calculations.

.2.1 Packaged Watertube Boiler

Provide Type I boiler conforming to FS F-B-2902 except as modified below.
Provide lifting attachments.

.2.2 Operational Requirements

Boiler shall be capable of operating continuously at the maximum specified
conditions without damage or deterioration to the boiler, settings, firing
equipment or auxiliaries. Boiler shall be capable of automatically
controlled operation while burning the specified fuell[s].

.2.3 Tubes

khkkhkhkhkhkhkhkkhkkkhkkkhkkkkkkkhkkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkkkkkkkkkkkkhkhkkhkhkkkkkkkkkkkkkkkkkx*k
NOTE: Use this paragraph if tube diameters larger
than specified in FS F-B-2902 are desired and insert

minimum acceptable diameter.
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Boiler and furnace tubes shall be not less than [ ] mm inches in
outside diameter. Furnace tubes and first two rows of main boiler bank
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shall be one gage heavier than other tubes.
.2.4 Boiler Trim

Fitting, drain valves, drain piping, feed piping, pressure gages, feed
valves, stop valves, check valves, safety valves, and remaining
appurtenances shall comply with applicable requirements of the ASME Boiler
and Pressure Vessel Code. Components shall conform to the following:

.2.4.1 Boiler Blowoff Valves

Provide flanged [Class 250 cast iron] [Class 300 cast steel] body,
seatless, sliding plunger type valves mounted in tandem at each boiler
blowoff connection.

.2.4.2 Steel Gate, Globe and Angle Valves

ASME Bl6.34.

.2.4.3 Safety, Relief, and Safety Relief Valves
ASME BPVC SEC I.

.2.4.4 Steam Gage
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NOTE: Select gage scale to operate within the

middle third of range.
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Provide a 300 mm 12 inch diameter indicating steam gage with chromium
plated trim and zero to [ ] kPa (gage) psig scale. Gage shall be
complete with syphon, valve, piping, and fittings to properly connect
same. Gage shall be flush mounted on a 368 mm square by 5 mm 14 1/2 inch
square by 3/16 inch thick steel plate. Provide plugged tee connection for
connection to remote steam gage.

.2.4.5 Water Column

Provide a safety water column with high and low water alarm suitable for
the design pressure of the boiler. Column shall be complete with
three-chain-operated gage cocks, heavy duty inclined gage glass, and
quick-closing water gage valves having cross leavers and chains operated
from floor. Gage glass shall be readable from any point directly below
unit. Make connections to water column from boiler with extra strong steel
pipe and forged steel fittings. Provide crosses instead of tees or elbows,
with screwed plugs in open ends. Terminate bottom of water column and
water column gage glass with plug-type valves accessible from operating
floor. Provide screwed plugged connections in water column piping for
remote level indicator. Provide gate valves immediately below water column
and gage glass. Provide a suitable lamp fixture to illuminate water column.

.2.4.6 Safety Valves

Provide not less than [ ] cast steel or cast iron body high capacity
safety valves to give a total steam relieving capacity in accordance with
the ASME BPVC SEC I requirements as to total boiler and water wall heating
surface. Valves shall be set with a set pressure of [ 1 kPa (gage) psig,
([ 1 kPa (gage) psigl [, I 1 kPa (gage) psigl [and [ 1 kPa
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(gage) psigl] respectively. Valveg shall have flanged inlet and outlet
connections.

.2.4.7 Non-Return Valve

Provide a non-return valve on each boiler steam outlet. Valve shall be a
stop check angle body valve, flanged, [Class 250 cast iron] [Class 300
steel] body with handwheel shutoff, pressure operated disc and external
equalizer. Assembly for manual operation shall be outside screw and yoke

type.
.2.4.8 Blowoff Connections

Bottom drum blowoff connection on boiler shall be [ ] mm inch diameter
and extended to outside of setting terminating with tandem flanged blowoff
valves as specified above. Boiler water wall blowoff connections and
economizer inlet pipe blowoff shall be 40 mm 1 1/2 inch diameter and
extended to outside of setting and equipped with same type valves. Provide
stop valves for water column blowoff connections. Boiler blowoff
connections shall conform to the applicable requirements of ASME BPVC SEC I,
Part PG-59.

.2.4.9 Miscellaneous Stop Valves

Provide stop valves near boiler for each connection to boiler; include
valves for soot blowers, chemical feed, vent, continuous blowoff, and
required drains.

.2.4.10 Tube Cleaner

Provide one tube cleaner suitable for cleaning boiler tubes. Tube cleaner
shall operate on water at 1034 kPa (gage) 150 psig pressure. Tube cleaner
shall be complete with one motor, one wrench, one cutter head assembled,
one universal coupling for cutter head, two sets of cutters, two sets of
cutter pins, one set of arm pins, one set of keeper pins, one brush with a
set of refills, one tool box, and two 15 meters 50 foot lengths of heavy
duty hose with 20 mm 3/4 inch diameter pipe connections.

.2.4.11 Wrenches
Provide special wrenches required for proper maintenance of equipment.
.2.5 Boiler Limit Interlocks

Provide applicable boiler limit interlocks required by FS F-B-2910 and
connect to effect safety shutdown of the stoker [and oil burners].
Interlocks shall be compatible with and integrated into the control and
instrumentation system.

.2.6 Sootblowers

Provide boiler [and economizer] with a sootblowing system using [steam]
[compressed air] for removing deposits of soot and fly ash from heat
transfer surfaces. Sootblower elements shall be of a sufficient number and
in a proper location to clean every heat transfer surface susceptable to
soot or fly ash deposition. Fixed position, multi-nozzle rotating elements
may be used in applications where flue gas temperatures do not exceed 982
degrees C 1800 degrees F. Retractable soot blowers shall be provided where
flue gas temperatures exceed 982 degrees C 1800 degrees F.
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[2.2.6.1 Fixed Position Soot Blowers (Steam)
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NOTE: Choose this paragraph or the paragraph below,

entitled "Fixed Position Sootblowers (Air Puff)."
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Steam, fixed position, multi-nozzled, rotating, valve-in-head type with
electric motor operation to permit proper cleaning of heat transfer
surfaces with cam operated valves arranged to automatically open steam
valve through proper arc of rotation. Cams shall be adjustable to give
proper operating arc or shall be specially designed for each location.
Furnish and install soot blowers complete, including valve-in-head blower
heads, wall sleeve bushings, high temperature elements, low temperature
elements, [ ] volt, [ 1 Hz, [ ] kW hp motor operators, hand
operated drain valve, with drilled orifice and disc to prevent tight
shutoff, element supports, clamps, bolts, and other required hardware.
Furnish necessary piping and valves including drain lines, shutoff valves,
piping supports and insulation. Weld sootblower piping and fittings. No
screwed piping or fittings will be permitted. 1Install sootblower elements
with care so that they do not rub on tubes and cause eventual tube
failure. Provide scavenging air connections from forced draft fan where
required to protect blower in non-blowing position. Provide a single
control station containing start and stop pushbuttons and necessary relays
to control motor operators.

1[2.2.6.2 Fixed Position Sootblowers (Air Puff)

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhddhddhhhhhhk

NOTE: Choose this subparagraph or the subparagraph

above entitled "Fixed Position Sootblowers (Steam) ."
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Air puff type, fixed position, multi-nozzled rotating element type complete
with air master controller for each boiler, entirely air-operated and
designed for controlled automatic sequential operation. Units shall be
operated in such a manner that air issues from the element in a series of
sustained high pressure puffs of approximately one second duration each.
During each puff, element shall be rotated through a predetermined and
measured short arc (17 degrees) by means of a ratchet mechanism in the
sootblower head. Between each puff, no air shall flow through blowers and
there shall be sufficient time for system to be restored to full pressure.
When each blowing cycle is complete, the controller shall automatically
stop its operating sequence. Provide sootblowers complete, with wall
sleeve bushings, element supports, clamps, bolts, and other required
hardware. Provide necessary piping and valves, including shutoff wvalves,
piping, and supports. Sootblower piping and fittings shall have welded
connections. No threaded piping or fittings will be permitted. Install
sootblower elements with care so that they do not rub on tubes and cause
eventual tube failure.

12.2.6.3 Retractable Sootblowers

Provide in lieu of fixed position type and use where flue gas temperatures
exceed 982 degrees C 1800 degrees F. Sootblowers shall be [air] [electric]
motor operated. Rotation of sootblower shall be continuous from the moment
the lance or element begins to extend. Rotational and translational speeds
shall be independently adjustable by changing sprockets. Sootblowers shall
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be complete with heavy steel housing, outside adjustment of nozzle
pressure, alloy element or lance, wall sleeve, supports, and necessary
hardware required for a completely workable system.

.2.6.4 Sootblower Elements

Provide sootblowers with elements specially designed for use with [steam]
[air] . Elements subjected to temperatures of 482 to 816 degrees C 900 to
1500 degrees F shall be chromium covered extra heavy carbon steel tubing or
a chrome alloy as specified for high temperatures; between 817 to 927
degrees C 1501 to 1700 degrees F, elements shall contain not less than 20
to 23 percent chrome; from 928 to 982 degrees C 1701 to 1800 degrees F, not
less than 24 to 27 percent chrome. Provide a flexible connection between
each head and element.

.2.6.5 Pushbutton

On the operating floor provide a pushbutton for each boiler for starting
and stopping sootblower system.

.2.6.6 Control for Sootblowing System

Provide sootblowing system with an automatic programmable control system
which will automatically start and stop each soot blower in programmable
sequence and monitor and display operation of soot blowers. Provide an
override control which will permit manual start-stop operation of
sootblowers.

2.7 Combustion Controls

As specified in VAMS Section 23 09 53.00 20 CONTROLS AND INSTRUMENTATION
BOILER PLANT.

.3 ECONOMIZER

hhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhdddhddhhhhhhk

NOTE: Economizers shall be specified for all
boilers with operating pressures greater than 345
kPa (gage) 50 psig and a capacity of 2 1/4 kg/sec
18,000 pounds per hournd larger. For boilers from
1/2 to 2 1/4 kg/sec 4,000 to 18,000 pounds per hour
the designer shall make the decision based upon a
specific economic analysis. This paragraph shall be

included as applicable.
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NOTE: Unless a coal or a fuel oil to be burned has
an uncommon tendency to foul tubes, finned tube
economizers should be suitable for both fuels.
Feedwater temperatures should be 110 degrees C 230
degrees F when sulphur (S) content of oil is 0.5
percent; 116 degrees C 240 degrees F, S=1.5 percent
- 2 percent; 121 degrees C 250 degrees F, S=2.0
percent - 2.7 percent. Where fuels having more than
1.5 percent sulfur content are to be fired, finned
tubes shall not be used unless they are steel tubes

covered with cast iron finned casing.
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Provide a modular [bare tube] [cast iron finned, steel tube] unit
constructed in accordance with the ASME BPVC SEC I. Water flow shall be
parallel to flue gas flow (incoming water shall enter at the same end that
the flue gasses enter the economizer).

.3.1 Construction

Provide manufacturer's standard economizer design for the operating
conditions and the fuel(s) specified. Coordinate the amount of heating
surface with the flue gas conditions exiting the boiler or boilers on which
the economizer is to be applied to preclude reaching the "acid dew point"
for specified fuels. When necessary ( sulfer is present in the specified
fuel and the designed inlet temperature could fall below the "acid dew
point"), provide a feedwater temperature control system. Provide casing of
not less than 12 gage steel plate reinforced with steel support lugs and
breeching flanges. Provide building framing steel to properly support the
economizer. [Provide built-in rotary chain operated soot blowers for each
economizer to thoroughly clean surfaces exposed to flue gas.] Economizer
shall be designed so that internal construction can be easily cleaned and
inspected.

.3.2 Equipment
Provide the following equipment for each unit:
a. Relief valve
b. Shutoff gate valve on feedwater outlet and shutoff globe valve on
inlet with globe valve bypass. Size valves as shown in economizer
piping detail
c. Temperature indicator on feedwater outlet
d. Temperature indicator on feedwater inlet
e. Temperature indicator on flue gas outlet
f. Temperature indicator on flue gas inlet

g. Temperature alarm switches for high and low flue gas temperatures

h. Alarm with trouble light and silencing switch

i. Panel with annuciator and temperature indicators for feedwater
inlet, feedwater outlet, flue gas inlet, flue gas outlet of each
economizer

j. A drain valve downstream of the economizer before the shutoff wvalve

k. A stack flue gas temperature control system to control and limit
flue gas temperature to not less than 149 degrees C 300 degrees F
by molulating a motorized feedwater control valve in a bypass
around the economizer. Provide a shutoff valve on each side of

the control valve with a strainer upstream of each valve. Provide
this system parallel to the manual shutoff and bypass described
above

1. Differential pressure indicator on water side
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2

m. Differential pressure indicator on gas side

n. Pressure gages on feedwater inlet and outlet

.3.3 Insulation

Submit manufacturer's literature of each insulation type and installation,
adhesives, coating mastic and accessories. Make reference to specification
paragraph numbers where they apply.Insulate economizer with not less than
the equivalent of 50 mm 2 inches of mineral wool insulation and lag with
not less than 27 gage galvanized, weatherproof lagging.

.4 COAL STOKERS
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NOTE: The single retort underfeed stoker can be
used for up to a maximum continuous rating of
approximately 3 kilogram per second (kg/s) 25,000
pounds per hour steam flowrate and a two hour peak
rating of 3.75 kg/s 30,000 pounds per hour depending

upon the manufacturer.
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NOTE: If the boiler is not part of this project
insert Coal Analysis at end of this paragraph and

delete the last sentence.
khkkkkkkhkkkkhkkhkhkhkkkkhkkkhkhkkhkhkkhkhkkkhkhkkhkhkhkkkhkhkkhkhkkkhkhkkhkkkkkkkkkkkhkkkkkkkkkkkkkkk

Provide for each boiler a single retort underfeed stoker with moving grates
arranged for side dump ash discharge. Stoker shall be capable of
continuous operation at such rate as required for continuous output of not
less than that specified for the boiler and shall satisfactorily provide
for automatic operation, by means of a combustion control system, within
the range given when burning specified coal and operated in accordance with
manufacturer supplied instructions. Satisfactory operating conditions
shall be obtained throughout the full operating range of the stoker.

Stoker shall be considered as an integral part of the steam generator and
shall be subject to applicable provisions of the boiler design and service
conditions together with requirements of tests, performance guarantees and
other warranties specified for the boiler. Coal analysis shall be as
specified in the Coal Analysis Schedule for the boiler.

4.1 Stoker Grate Area and Heat Release Rate

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhdhhdddhhhhhhhhhk

NOTE: The designer shall refer to the graph of
Stoker Allowable Rating - Percent Of Full Load
Rating Versus Ash Fusion Temperature shown in NAVFAC
DM-3.6, NAVFAC Design Manual, Figure 11 and select

the appropriate combustion rate.
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Provide a grate with area sufficient to give specified steam output when
burning specified coal. Grate shall fit between furnace side wall headers
and between the inside face of the front wall and face of the bridge wall.
Maximum stoker heat release rate shall be not greater than [ ] watt per
square meter Btu per square foot per hour at the specified maximum
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continuous rating for the boiler.
.4.2 Construction
.4.2.1 Coal Fuel Feed Control

Provide a stoker ram with a constant stroke for feeding fuel to the central
retort and necessary auxiliary rams or pushers to secure an even
distribution of fuel throughout the entire length of the retort and over
the grate surface. Determine rate of coal feed by the length of the rest
period between full strokes. Provide for control by adjustment at a single
point. Design stoker controls for connection to a combustion control
system.

.4.2.2 Coal Hopper

Provide a [ ] mm inch thick Type 316 stainless steel coal hopper having
a capacity of not less than [ ] kg pounds at the front of each stoker.

.4.2.3 Stoker Front Enclosure

Provide stoker front with dusttight enclosure of cast iron, or not less
than 10 gage steel plate, of height and width to match boiler front to
eliminate dust from the boiler room and prevent air infiltration to grate.

.4.2.4 Stoker Grates

Grate surface shall consist of air cooled lateral firebars or grates
inclined downward from the central retort toward side walls of furnace.
Provide for agitation of fuel bed by either an alternating arrangement of
moving and stationary grate bars or an undulating grate bar motion. Moving
grates shall be adjustable to obtain the degree of movement necessary to
suit characteristics of the fuel. Adjustments shall be capable of being
made while unit is in operation. Design firebars or grates to prevent
sifting of coal through spaces provided for air admission to the fuel bed.
As a minimum, construct stoker grates of alloyed cast iron.

.4.2.5 Stoker Drive

Stoker may be hydraulically or mechanically driven through cranks and
machine cut, double reduction worms and gears, fully enclosed in an
oiltight case and running in a bath of o0il. Bearings shall be antifriction
type, with hardened inner and outer races and fitted with forced
lubrication fittings.

.4.2.6 Stoker Drive Electric Motor

[ 1 volt, [ ] phase, 60 Hz, [ ] rpm, totally enclosed, fan
cooled not less than [ ] kW hp as specified in paragraph entitled
"Motors and Drives."

4.2.7 Air Distribution Control

Divide stoker plenum chamber into high and low pressure zones. High
pressure zone shall be adjacent to retort where fuel bed is normally
heaviest. Low pressure zone shall be under end of grate furthest from
retort and shall compensate for thinner fuel bed normally carried in that
area. Make provisions to admit air under pressure through the dump grates
by manually operated blast gates.
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2.4.2.8 Overfire Air System

Overfire air system shall consist of a blower, damper, manifold with
properly sized nozzles and connecting air piping to ensure full penetration
and proper turbulence. Blower volume shall not be less than 15 percent of
total volume of combustion air. Blower pressure shall be sufficient for
penetration of the full length of the furnace. Nozzles shall be located in
rear of furnace wall and nozzle spacing shall be approximately 150 to 230 mm

6 to 9 inches o.c. Utilizing air from forced draft fan for overfire air
system is not acceptable. Design shall conform to requirements of the
stoker manufacturer to suit the boiler furnished.

2.4.2.9 Ash Discharge System

Provide each stoker with power operated dump grates extending from front
wall to bridge wall on both sides adjacent to side walls and of sufficient
area to handle ash resulting from burning of coal specified at the maximum
capacity specified. Stoker dump cylinders shall be [steam] [air]
[hydraulically] operated. Perforate dump grates for admission of air to
burn out combustibles before refuse is discharged to ash pit. Provide ash
spray pipes with manually operated valves on front of stoker beneath each
dump grate.

2.4.2.10 Doors

Provide stoker front with not less than two lined furnace access doors not
less than 460 mm wide by 400 mm high 18 inches wide by 16 inches high with
observation ports, two ash pit doors not less than 350 mm wide by 300 mm
high 14 inches wide by 12 inches high, and two air plenum cleanout doors.

2.4.2.11 Lubrication

Provide stoker drive mechanism with grease cups, o0il cups, or splash pans
to provide proper lubrication.

2.5 OIL BURNER/WINDBOX PACKAGE
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NOTE: The designer shall fill in the appropriate

information as defined in FS F-B-2910.
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Provide a fully modulating, oil burner conforming to FS F-B-2910, Class

[ ], except as modified below. Provide burner with windbox, burner
blower fan, dampers, fuel train and associated controls to comprise a
complete factory assembled package. Total heat input to the boiler furnace
shall be provided by [ ] burners. Burner package shall be considered
an integral part of the steam generator and shall be subject to applicable
provisions of the boiler design and service together with the requirements
of tests, performance guarantees and other warranties specified for the
boiler.

2.5.1 Burner
2.5.1.1 Burner Characteristics

Burner shall be quiet in operation and shall operate with a balanced flame
so as not to localize heat in any part of the combustion chamber. Burner
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shall be capable of completely atomizing and effectively mixing oil with
air so as to ensure complete combustion. Air admitted shall be of
sufficient quantity for complete combustion, but not of such quantity as to
produce an undue percentage of excess air with attendant high stack loss.
0il burner shall operate without clogging or failure, and shall have
sufficient capacity to develop not less than the specified capacity.

Burner unit shall be easily removed from firing position and readily
accessible for inspection, cleaning, and other purposes. Provide adequate
observation ports on burner. Burner manufacturer shall guarantee that
there will be no flame impingement on sidewalls, top, bottom, or rear walls
of furnace. Install burner manufacturer furnished refractory throat tiles
or other items required for proper installation of burner.

.5.1.2 Atomization
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NOTE: For boilers below 7100 kW 25,000 pounds per
hour the designer shall select either compressed air
or steam atomization after performing an economic
analysis. For 7100 kW 25,000 pounds per hour and
above, atomization shall be by compressed air unless

steam pressure is required for greater turndown.
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Burner shall be [steam atomizing; steam pressure at header is [ 1 kPa
(gage) psig; steam temperature at header is [ ] degree C F] [air
atomizing; filtered compressed air shall be available for burner
atomization and the maximum requirement for each burner shall not exceed
[ ] L/s scfm of air at [ ] kPa (gage) psigl. Provide pressure
reducing valve and controls as required.

.5.1.3 Electric Ignition System
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NOTE: Natural gas pilot ignition system may be
considered only when natural gas is available at the

site.
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NOTE: Choose this subparagraph or the subparagraph

below, entitled "Natural Gas Pilot Ignition System."
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Burner shall be equipped with an electric ignition system. System shall be
either high energy ignition or glow rod type. Gas ignition system is not
acceptable. High energy ignition system shall use stored energy to develop
2000 Vdc pulses. Glow rod system shall use a low voltage, carbon rod
electrode which develops a tip temperature of 1427 degrees C 2600 degrees F.
Provide ignition system complete.

.5.1.4 Natural Gas Pilot Ignition System
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NOTE: Natural gas pilot ignition system may be
considered only when natural gas is available at the

site.
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NOTE: Choose this subparagraph or the subparagraph

above, entitled "Electric Ignition System."
khkkhkkhkhkhkhkhkkkkkkkkkkkkkkhkkhkhkhkhkhkhkhhkhkhkhkhkhkkkkkkkkkkkkkkkkhkhkkhkhkkkkkkkkkkkkkkkkkx*k

Provide a complete interrupted type natural gas-fired, spark ignited pilot
system for the burner assembly. Combustion air supply shall be from the
burner windbox. Lighting system shall have capacity to stabilize firing
during startup periods. Lighter shall be arranged for easy removal and
servicing while boiler is in operation. Furnish ignitor complete with
spark rod and power pack. Power pack shall operate on 120 volt, 60 cycle,
single phase power. Provide gas piping, to one point of supply, including

necessary gas pressure regulators. Ignitor system shall include controls,
gages, flame safety systems, interlocks and accessories to comply with
Industrial Risk Insurers' (I.R.I.) (formerly F.I.A.) requirements and

applicable codes and regulations.
.5.1.5 Windbox

Construct of carbon steel plate not less than 10 gage thickness with 6 mm
1/4 inch thick front plate. Design windbox to provide even and uniform air
entrance into the burner register and seal weld to the boiler front wall.
Provide windbox with support legs.

.5.1.6 Purge Connection

Provide [steam] [air] purge connection, properly valved, for purging oil
from gun prior to removal from burner.

.5.1.7 Aspirating System
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NOTE: Provide aspirating system only for boilers in
which the expected furnace pressure exceeds 1245 Pa

5 inches water.
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Provide an air aspirating system for fuel oil atomizer guide pipes to
prevent blowback of hot furnace gases. Aspirating system shall use
approximately [ ] L/s scfm of [ ] kPa (gage) psig compressed air.
.5.1.8 Piping

Provide piping and flexible hoses for guide pipe purge [and aspirating]
system[s]. Air from forced draft fan shall be used for guide pipe purging
during normal operation.

.5.1.9 Metal Parts

Metal parts exposed to radiant heat, including atomizer shield, shall be of
stainless steel or other approved alloy.

.5.1.10 Fuel 0il Control Valve
Fuel o0il will be supplied at [ 1 kPa (gage) psig and [ ] degrees C F

at the inlet of the fuel piping train. Size fuel oil automatic control
valve for 103 kPa 15 psi differential pressure.
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.5.1.11 Fuel
ASTM D 396, Grade No. [ 1.
.5.1.12 Burner Blower Fan For 0Oil Fired Burner

Provide fan fully integrated with and mounted on windbox. Provide an inlet
silencer, when required, to ensure operation at noise level below 85 dBA as
specified in Section 22 05 48.00 20 MECHANICAL SOUND VIBRATION AND SEISMIC
CONTROL.

.5.1.13 Electric Motor

Motor shall be [two speed,] [ ] volt, [ ] phase, 60 Hz, [totally
enclosed, non-ventilated] [totally enclosed, fan cooled], not less than
[ ] kW hp as specified in paragraph entitled "Motors and Drives."

.5.2 Flame Safeguard Controls

Provide a complete system of valves, interlocks and controls in accordance
with NFPA 85 and as approved by Factory Mutual Engineering and Research.

.5.2.1 Fuel 0il Train

Provide fuel oil train consisting of [steam] [air] atomizing oil gun,
auxiliary [steam] [air] atomizing oil gun for changing guns without a
shutdown, fuel oil control valve, two safety shutoff valves, recirculation
valve, strainer, and flexible hose connections to oil burner. Provide low
0il pressure and low atomizing air pressure switches, and all other safety
interlocks and devices as required. Provide in panel mounted on burner
package the following gages. Gages shall be 150 mm 6 inch with white
coated dials and black figures:

a. Fuel oil supply pressure (0 to 1034 kPa (gage) 150 psig)
b. Fuel oil pressure at burner (0 to 1034 kPa (gage) 150 psig)
[c. Atomizing air pressure at burner (0 to 1034 kPa (gage) 150 psig)]l

[d. Atomizing steam pressure at burner (0 to 1034 kPa (gage) 150 psig
).

.5.2.2 Control Sequencing

Flame safeguard system shall be designed to ensure safe purge, light-off
and shutdown procedures, and to monitor light-off, main flame and boiler
operating conditions.

[a. Flame safeguard system shall be automatically sequenced type with
programming timed and sequenced by a heavy duty, industrial type
timer. Timer shall be tamper-proof and shall be designed so that
advancement of timer to shorten purge will shut down unit.]

b. Provide system with [ultraviolet] [infrared] scanner and
electronic relay located in the front wall which will shut down
the fuel within 2 to 4 seconds of loss of flame.

c. Provide scanner output meter in panel for indication of scanner

signal strength.
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d. Safety system shall include the following limit devices
incorporated into a limit circuit:

(1) Flame failure
(2) High boiler outlet pressure

(3) Low fuel oil pressure

(4) Low water level cutout
(5) Low combustion air flow
(6) Low atomizing [air] [steam] pressure

(7) Any additional as required by FM or NFPA
[(8) Low fuel oil temperaturel

e. Safety System Limits: Safety system limits specified above shall
be displayed on a first out annunciator mounted in the burner
panel. [Provide a common alarm contact to be wired to the
operator control console.]

2.5.2.3 Light Off

Failure shall require a manual restart of the programmer. Safety system
shall provide a mandatory purge with forced draft fan vanes proven open,
and a return to proven low fire position before light off. Main fuel wvalve
shall open for a timed period of 10 seconds during trial for ignition.

2.5.2.4 Circuit Analyzer
Provide a circuit analyzer system, which, by means of 12 or more lights,
will indicate which circuits are energized at any specific time, and will
thereby indicate improperly operating circuits.

2.5.2.5 Control Panel

Programmer, limit control, relays, annunciator, shall be mounted in a [
NEMA MG 1 control panel, modified with fully gasketed doors and panels
mounted on burner package] [control panel as specified under VAMS Section
23 09 53.00 20 CONTROLS AND INSTRUMENTATION BOILER PLANT].

2.6 FANS
Submit fans and blowers characteristic curves.
2.6.1 Forced Draft Fan (Coal Firing)
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NOTE: The designer shall make a technical
evaluation to determine if the coal forced draft fan
should be integrated with the stoker front or

mounted separately on the floor.
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FS A-A-59222, Type [ ], Class 1, except as specified otherwise.
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2.6.1.1 Fan Size

Size fans for complete combustion of fuel at maximum firing rate taking
into account design allowances, corrections for burner pressure drop,
furnace pressure, combustion air temperature, plant elevation, and other
design factors [including allowance for economizer]. After fans have been
sized in accordance with the above, add the following allowances for
momentary overloads and normal deterioration of fans, firing equipment and
boilers to obtain the required test block rating:

a. Excess volume: 20 percent
b. Excess pressure: 32 percent
2.6.1.2 Fan Construction

Construct fan wheel of steel. Direction of fan discharge shall be easily
changed at angles of 45 degrees. Provide fan with roller bearings mounted
in pillow blocks. Provide one coat manufacturer's shop prime paint over
interior and exterior of fan and wheel.

2.6.1.3 Electric Motor
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NOTE: The designer shall perform an economic
analysis and make a technical evaluation to
determine if the fan drive motor shall be provided
with variable speed control. Generally variable
speed drives for fans over 7 1/2 kW 10 hp will be

cost effective.
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Motor for driving forced draft fan shall be [variable speed] [two speed],
[ ] volt, three phase, 60 Hz, [open drip-proof] [totally enclosed, fan

cooled] not less than [ ] kW hp, as specified in paragraph entitled
"Motors and Drives," and shall not overload at the gpecified capacity with
unheated cold air. Provide [ ] mm inch thick steel soleplate for

motor. Soleplate shall be common for all four motor mounting bolts.
Separate parallel soleplate bars are not acceptable.

2.6.1.4 Noise Level for Forced Draft Fan
Not to exceed 85 dBA sound pressure level at 1 1/2 meters 5 feet above
floor and 1 1/2 meters 5 feet from fan in any direction. Provide heavy
duty sound attenuator with screen on fan inlet when required to meet sound
pressure level requirements.

2.6.2 Induced Draft Fan
FS A-A-59222, Type [ 1, Class 2 except as specified otherwise.

2.6.2.1 Fan Size
Size fans to handle combustion gases at maximum firing rate. Maximum fan
speed shall not exceed [ ] rpm at test block rating. Design allowances
and corrections for furnace, economizer, [scrubber,] I[baghouse,] I[dust

collector,] breeching pressure drop when operating at [10] [20] [40]
percent excess air, flue gas temperature, plant elevation and other design
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factors shall be made. Add the following allowances for momentary
overloads and normal deterioration of fans, firing equipment and boilers
after sizing in accordance with the above, to obtain the required test
block rating:

Coal Fired Excess Volume Excess Pressure
Induced draft 20 percent 32 percent
0il Fired

Induced draft 10 percent 20 percent

.6.2.2 Fan Construction

Fan wheel shall be radial tip design constructed of steel. Balance fan
wheel both statically and dynamically at factory. Direction of fan
discharge shall be easily changed at angles of 45 degrees. Provide fan
with [air] [water] cooled sleeve type or roller bearings mounted in pillow
blocks.

.6.2.3 Dampers

Provide inlet dampers with multi-parallel-stream flow blades with
anti-friction bearings with 80 mm 3 inch minimum spacers and stuffing boxes
to keep bearings cool. Dampers shall be mounted in 200 mm 8 inch channel
frames and interconnected with one extended, ball bearing mounted control
level for connection to control actuator.

.6.2.4 Painting

Interior of fan, including wheel, shall be coated with protective coatings
suitable for flue gas conditions expected to be encountered by this fan.
Exterior surface of fan shall have coatings of quality weather and heat
resistant paint. Fan shall be shop assembled and match-marked by
manufacturer before dismantling for shipment. Surface cleaning and
painting shall be in accordance with manufacturer's standards for service
expected.

.6.2.5 Electric Motor
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NOTE: The designer shall perform an economic
analysis and make a technical evaluation to
determine if the fan drive motor shall be provided
with variable speed control. Generally variable
speed drives for fans over 7 1/2 kW 10 hp will be

cost effective.
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Motor for driving induced draft fan shall be [variable speed] [two speed],

[ ] volt, three phase, 60 Hz, [open drip-proof,] [totally enclosed fan
cooled,] not less than [ ] kW hp, as specified in paragraph entitled
"Motors and Drives," and shall not overload over the range of the fan with
unheated air. Provide [ ] mm inch thick steel soleplate for motor.

Soleplate shall be common for all four motor mounting bolts. Separate
parallel soleplate bars are not acceptable.

SECTION 23 52 33.01 20 Page 57



2.6.2.6 Noise Level for Induced Draft Fan

Noise level shall not exceed 85 dBA sound pressure level at 1 1/2 meters 5
feet above floor and 1 1/2 meters 5 feet from the fan in any direction.
Provide sound attenuation to meet sound pressure level requirements.

2.7 COMPRESSED AIR SYSTEM
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NOTE: Refer to utilities schedule on definitive

drawings for suggested plant air requirements.
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2.7.1 Plant Compressed Air System

Provide two packaged units conforming to FS XX-C-2816, Type [ 1, except
as modified below. Each compressor capacity shall be not less than [ ]
standard L/s scfm of air, at 20 degrees C 68 degrees F and [ ] kPa
(gage) psig (equivalent to pressure at an elevation of [ ] meters feet
), compressed to 1379 kPa (gage) 200 psig at the discharge. Compressor
speed shall not exceed [ ] rpm. Number of stages shall be [ 1.
[Compressor shall have water cooled cylinders and heads.] [0i1 free
delivery is required.] Provide a safety valve between each compressor
discharge and its shutoff valve. Provide a shutoff valve on the discharge

piping of each compressor. Provide an electric thermostatically controlled
immersion heater. Provide compressor with [[air] [water] cooled
intercooler and] aftercooler. [Compressor and motor shall be tank
mounted.] Provide lifting lugs and tie down attachments.

2.7.1.1 Air Filter

Air Filter on inlet shall act as a muffler. Provide filter of the [oil
wetted type] [dry typel] readily removable for cleaning.

2.7.1.2 Oil Filter

Provide full flow type filter for positive forced feed lubrication
conforming to FS F-F-351.

2.7.1.3 Air Receiver

Receiver shall be [ ] liter cubic feet minimum volume designed in
conformance with FS XX-C-2816 except that working pressure shall be 1724
kPa (gage) 250 psig. Provide the receiver, with a safety valve set for
1792 kPa (gage) 260 psig, a drain valve and an air trap with shutoff
valve. [Provide a stand for mounting the receiver.] Provide a dial gage,
not less than 114 mm 4 1/2 inches diameter, range zero to 2068 kPa (gage)
300 psig, on the receiver.

2.7.1.4 Electric Motor

Motor shall be [ ] volt, [ ] phase, 60 Hz, totally enclosed, fan
cooled not less than [ ] kW hp, as specified in paragraph entitled
"Motors and Drives." Control circuits for motors shall be nominal 120
volts.

2.7.1.5 Controls

Provide [constant speed] [dual control] regulation and the "optional safety
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controls" as specified in Table I of FS XX-C-2816 for the compressor
system. In addition, provide a lead-lag control system with alternating
lead-lag cycles.

.7.2 Instrument Compressed Air System

Provide air compressor package with two compressors, two electric motors,
one horizontal receiver, and control panel, [mounted on one supporting
steel base with skids] [mounted separately].

.7.2.1 Air Compressor

Each shall be a single stage, cross head type, vertical, double acting,
water cooled, nonlubricated head type. Compressor shall be specially
designed for non-lubricated service, with a honed cylinder, piston rod
packing, piston rings and piston wear rings. Valve guide inserts and wear
rings shall be TFE. Valves shall be reversible and hardened, with
stainless steel seat plates for nonlubricated service. Provide necessary
sleeves, baffles, and collars to prevent oil carryover. Provide air
operated, piston type, free air unloaders for capacity reduction and
starting. Mount filter-silencer directly on air inlet to cylinder.

a. Design and Performance: Each compressor shall deliver not less
than [ ] standard L/s scfm of free air at a discharge pressure
of 690 kPa (gage) 100 psig.

.7.2.2 Air Receiver

Horizontal tank with a volume not less than [ ] liters cubic feet.
Design unit for 1034 kPa (gage) 150 psig working pressure in accordance
with the ASME BPVC SEC VIII D1. A receiver bearing the ASME Code Symbol
stamp will be accepted as meeting these requirements. Provide an automatic
condensate trap, safety valve, and outlet connection.

.7.2.3 Aftercooler

Aftercoolers shall be water cooled, with counter current flow, and shall be
installed directly between each compressor cylinder and the air receiver.
Design cooler to cool total output air flow of compressor to within 9
degrees C 15 degrees F of inlet cooling water temperature. Tube bundle
shall be removable for cleaning and inspection.

.7.2.4 Electric Motor

Each compressor shall be V-belt driven by a [ ] volt, [ ] phase, 60
Hz motor not less than [ ] kW hp as specified in paragraph entitled
"Motors and Drives." Provide a removable, totally enclosed belt guard.

.7.2.5 Controls

Provide controls and shutdowns necessary for automatic operation of
compressor package. House controls in NEMA 12 control cabinet. Controls
shall include two, full voltage, automatic across-the-line starters;
alternator to switch compressors from lead to lag and to run both
compressors when needed; 120 volt control transformer; air discharge
pressure gage; selector switches for constant speed or automatic dual
control, along with necessary time delay and control relays. Provide
automatic solenoid operated cooling water valve in the cooling water line
to the compressors and aftercoolers. Factory wire control cabinet and
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mount as part of package.
2.7.2.6 Accessories

Factory assemble compressors, electric motors, controls, air receiver,
aftercoolers, and miscellaneous hardware and mount on steel supporting

base. Provide lifting lugs and tiedown attachments. Provide air, water,
and condensate piping and terminate them at the edge of the supporting base.

[2.7.2.7 Desiccant Air Dryer
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NOTE: Choose this subparagraphs or the subparagraph
below, entitled "Refrigerated Air Dryer."
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Provide for systems exposed to freezing temperatures a compressed air
desiccant dryer with noncorrosive desiccant housed in twin pressure
vesselg, capable of drying [ ] standard L/s scfm of air to [ ]
degrees C F pressure dewpoint. Unit shall be field adjustable to maintain
pressure dewpoint of dried air at any preselected value below operating
temperature, to minus 40 degrees C F. As an integral part of the unit,
provide an indicator showing the water content of the dry air and a

calibrated adjustment control to change water content to any preselected
level.

a. Design: Design unit for maximum temperature of not less than 49
degrees C 120 degrees F and maximum operating pressure of not less
than 1034 kPa (gage) 150 psig. Pressure drop through unit
operating at full rated flow shall not exceed 27 kPa 4 psi.

b. Controls: Provide continuous supply of dry air by automatically
cycling operation of desiccant beds. Dryer shall be complete with
panel mounted gages showing pressure in each drying tower and
spark suppressor to protect microswitch in timer circuit. Total
electrical power requirements shall not exceed 75 watts at 110 Vac.

c. Filters: Provide prefilter upstream of dryer to remove oil wvapor,
liqguid water, and solid particles. It shall have greater than 99
percent efficiency in removing both 0.5 micron diameter solid
particles and 0.5 micron diameter oil aerosol. Filter shall have
replaceable o0il absorbing filter element which turns red to
indicate saturation with o0il and which shall be mounted in a
transparent cast methyl methacrylate tube for visibility and
inspection while on stream. Protect transparent acrylic tube by a
safety shield. Provide afterfilter for removal of solid particles
down to 5 microns size.

1[2.7.2.8 Refrigerated Air Dryer

ER R R R R R R R R R R R R R R R R R R R R R Rk R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R Rk

NOTE: Choose this subparagraph or the subparagraph
above, entitled "Desiccant Air Dryer."
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Provide for systems not exposed to freezing temperatures a compressed air
dryer of the self contained refrigerated type complete with heat exchanger,
a commercial quality refrigeration system, a moisture separator and
condensate trap, and internal wiring and piping. Install dryer between
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receiver and distribution line.

a. Heat Exchanger: Provide air and refrigerant coils surrounded by
aluminum granules of sufficient mass to ensure adequate cooling
capacity for varying air flow loads without causing excessive
refrigeration cycling. Provide an automatic control system, for
heat exchanger with a sensing element located in the aluminum
granules, to shut down refrigeration system on low or no-load
conditions. Provide means to determine exchanger temperature.

b. Moisture Separator: Provide a centrifuge type located within the
heat exchanger to provide for moisture separation at point of
minimum air temperature.

c. Refrigeration Unit: Provide hermetically sealed type which
operates intermittently at all but maximum load conditions. Unit
shall be capable of drying [ ] standard L/s scfm of air to an
atmospheric dew point of not less than minus 23 degrees C 10
degrees F with entering air at 38 degrees C 100 degrees F,
saturated. Maximum operating pressure of dryer shall be [ ]
kPa (gage) psig. House entire unit in a steel cabinet. Provide
cabinet with access door and panel for easy access to parts for
maintenance and inspection.

12.7.3 Pressure Reducing Regulator

Provide self-operating type designed for not less than a 1724 kPa (gage)
250 psig operating pressure, and a normal operating temperature range of
minus 29 degrees C 20 degrees F to plus 65 degrees C 150 degrees F.
Regulator shall have an adjustable outlet pressure range not less than 34
to 690 kPa (gage) 5 to 100 psig with not less than four ranges. Provide
external adjusting screw for adjustment throughout each spring range.
Provide internal pressure tap for outlet pressure regulation.

2.8 BREECHING, EXPANSION JOINTS, STACKS, DAMPERS, AND ACCESSORIES
2.8.1 Breeching

Provide with rectangular cross section stiffened on sides, top and bottom
and fabricated of not less than 5 mm 3/16 inch thick black steel plate
unless otherwise noted. Stiffeners shall be not less than 65 by 50 by 6 mm
2 1/2 by 2 by 1/4 inch steel angles welded to exterior with 50 mm 2 inch
leg outstanding. Stiffeners shall not exceed one meter 3 feet on center.
Breeching shall connect to [each boiler flue gas outlet,] [intermediate
heat recovery equipment,] [air pollution control equipment,] [and to stack
as required].

2.8.1.1 Breeching Connections and Joints

Weld or bolt breeching joints unless indicated otherwise. Welding shall
conform to AWS D1.1/D1.1M and AWS D1.3/D1.3M. Bolts for bolted connections
shall be not less than 15 mm 1/2 inch diameter and spaced not more than 80
mm 3 inches apart, with bolts, lockwashers and nuts being hot-dipped
galvanized. Provide bolted joints with a minimum of 3 mm 1/8 inch thick
non-asbestos gaskets, suitable for the intended use. Bolt breeching
connections to all boilers, equipment items, dampers, expansion joints, and
breeching accessories. Flanged breeching connections to equipment shall be
drilled to match flanges on equipment. Seal weld flanged joints to make
connection gas-tight.

SECTION 23 52 33.01 20 Page 61



2.8.1.2 Uninsulated Breeching
Thoroughly wire brush breeching which is not to be insulated and clean by
degreasing with nonflammable solvent such as trichloroethylene prior to
painting.

2.8.1.3 Breeching Access Doors

Provide where indicated. Construct access doors with frame and hinged door

of cast iron or reinforced steel plate. Frame shall be not less than 635
by 940 mm 25 by 37 inches with access opening of 457 by 762 mm 18 by 30
inches. Connection to breeching shall be gasketed and made with minimum 15

mm 1/2 inch diameter hot-dipped galvanized bolts, lockwashers, and nuts
spaced not more than 125 mm 5 inches on center. Each side of access door
shall have not less than two quick-clamp positive closing latches, with
long side opposite hinges containing three clamps to give a gastight seal.
Side of access door opposite hinges shall contain a minimum 80 by 125 mm 3
by 5 inch size handle. Provide a gasket consisting of 10 mm 3/8 inch
diameter fire resistant resilient rope seal and mastic compound between
access door and access door frame.

2.8.1.4 Breeching Cleanout Doors

Provide where indicated. Construct cleanout doors of not less than 5 mm
3/16 inch thick steel plate. Secure cleanout doors to a 32 by 32 by 5 mm 1
1/4 by 1 1/4 by 3/16 inch thick angle frame with 10 mm 3/8 inch hot-dipped
galvanized mounting bolts welded to the angle frame and spaced not more than
150 mm 6 inches on center. Weld frame to breeching and provide a 1.60 mm
1/16 inch non-asbestos gasket suitable for the intended service between
frame and cleanout door. Cleanout doors shall be not less than 610 mm 24
inches square except where breeching dimensions are smaller, in which case
cleanout door shall be full height of the breeching and not less than 305 mm
12 inches in length.

2.8.1.5 Breeching Structural Materials
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NOTE: The designer shall detail breeching supports
and breeching stiffening. Breeching hangers shall
be designed to carry not less than 5 times the
breeching weight, or the breeching weight plus 136 kg
300 pounds whichever is greater. Hangers for
rectangular breeching shall be of the trapeze type
with angle or channel support members and hanger
rods. Breeching shall be stiffened with angle or
channel members as required to withstand internal

breeching static pressure.
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Structural and support materials shall be steel and shall comply with
applicable sections of the AISC 360. [Support and stiffen breeching as
indicated.]

2.8.2 Expansion Joints

2.8.2.1 Metallic Breeching Expansion Joints

Provide factory fabricated metallic breeching expansion joints [where
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indicated] . Expansion joints shall be guided metal bellows type capable of
a minimum of [ ] mm inches of axial travel. Form metal bellows from
not less than 1.60 mm 1/16 inch thick type 321 stainless steel plate.

Cover plates shall be not less than 3 mm 1/8 inch thick steel plate.

2.8.2.2 Non-Metallic Expansion Joints

Provide factory fabricated non-metallic breeching expansion joints 3 mm 1/8
inch minimum thickness [where indicated]. Expansion joints shall be
constructed of a fluoroelastomer vulcanized to two plies of knitted wire
mesh capable of a minimum of [ ] mm inches of axial compression, [ ]
mm inches of axial extension and [ ] mm inches of lateral offset
[unless indicated otherwise]. Joints shall have a continuous operating
temperature rating of 204 degrees C 400 degrees F, with excursion design
standards up to 400 degrees C 750 degrees F. Operating pressure range
shall be minus 34 kPa (gage) 5 psig to plus 34 kPa (gage) 5 psig.
Expansion joints shall be preformed with integrally molded corners,
suitable for mounting against a 150 mm 6 inch flange. Provide carbon steel
backup bars with slotted holes, boltg, and nuts.

2.8.3 Stacks (For Installation Without Flue Gas Scrubbers)
Free standing, dual wall with insulated annular space, self supporting,
steel construction. Provide stack manufacturer's calculations for
supporting steel and concrete foundations, that suit specified design
conditions. Provide each stack complete with accessories and appurtances,
including test ports, sampling platforms, caged safety ladders, anchors,
sleeves, insulation, base and chair rings, and cleanout door.

2.8.3.1 Manufacturer's Calculations Required

a. Foundation (including bearing and moment forces) and anchor bolts

b. Stack (Static and Dynamic Analysis)

(1) Stresses due to various loading conditions including wind and
seismic loads

(2) Damping of vortex shedding and seismic response
(3) Vibration and damping
(4) Heat transfer at various design and ambient conditions
(5) Expansion profiles
(6) Shipping and erection stress analysis
2.8.3.2 Construction
a. Provide in annular air space between the two steel shells
insulation with sealing means to accommodate thermal expansion
differentials and lateral deflections or sway of inner and outer

shells.

b. Provide openings with adequate reinforcement to minimize stress
concentrations.

c. Design wall thickness of inner shell to be 1.60 mm 1/16 inch
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2.8.3.3

thicker than that required by dynamic and static structural design
but not less than 5 mm 3/16 inch.

Construct outer shell of ASTM A 242/A 242M steel with a plate
thickness not less than [ ] mm inch.

Construct expansion devices of corrosion resistant stainless steel
suitable for the temperatures and flue gas combinations to be
experienced by stacks.

Base construction of stack shall transmit forces and moments in
the shell to the [foundation] [supporting steel] without local
stresses of appreciable magnitude being induced in the shell or
exceeding allowable stresses of the supporting [concrete] [steel].

Provide openings in breeching and stack for test equipment for
sampling flue gas and for monitoring devices. Openings shall be
properly reinforced and designed for differential expansion.
Breeching opening shall be of double wall construction.
Penetrations through inside shell of stack shall be completely
welded to provide proper sealing between the stack and the opening.

Provide top 1.22 meters 4 feet cone section of stack of corrosion
resistant steel.

Provide suitable anchor bolts furnished by the stack manufacturer.
