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01/08

khkkhkkhkhkkhkhkhkkhkhkhkhkkhkhkkhkkkhkkhkhkkhkhhkhkhkhkhkhkhkhkhkhkhkhkkhkhkkhkkhkkkkhkhkhkhhhkhhkhhkkkkkkkkkkk
NOTE: This guide specification covers the
requirements for coal-fired central steam-generating
systems.

Adhere to UFC 1-300-02 Unified Facilities Guide
Specifications (UFGS) Format Standard when editing
this guide specification or preparing new project
specification sections. 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, suggestions and recommended changes for

this guide specification are welcome and should be

submitted as a Criteria Change Request (CCR).
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PART 1 GENERAL

1.

1 REFERENCES
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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.
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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.
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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.

ACOUSTICAL SOCIETY OF AMERICA (ASA)

ASA S1.13 (2005; R 2010) Methods for the Measurement
of Sound Pressure Levels in Air (ASA 118)

AIR MOVEMENT AND CONTROL ASSOCIATION INTERNATIONAL (AMCA)

AMCA 801 (2001; R 2008) Industrial Process/Power
Generation Fans: Specification Guidelines

AMERICAN BEARING MANUFACTURERS ASSOCIATION (ABMA)

ABMA 11 (1990; R 2008) Load Ratings and Fatigue
Life for Roller Bearings

ABMA 9 (1990; R 2008) Load Ratings and Fatigue
Life for Ball Bearings

AMERICAN BOILER MANUFACTURERS ASSOCIATION (ABMA)

ABMA Boiler 203 (2002) A Guide to Clean and Efficient
Operation of Coal-Stoker-Fired Boilers

ABMA Boiler 402 (2005) Boiler Water Quality Requirements
and Associated Steam Quality for
Industrial/Commercial and Institutional
Boilers

AMERICAN GAS ASSOCIATION (AGA)

AGA XR0603 (2006; 8th Ed) AGA Plastic Pipe Manual for
Gas Service

AMERICAN GEAR MANUFACTURERS ASSOCIATION (AGMA)

ANSI/AGMA 6013 (2006A; R 2011) Standard for Industrial
Enclosed Gear Drives

ANSI/AGMA 6113 (2006A; R 2011) Standard for Industrial
Enclosed Gear Drives (Metric Edition)

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANST 783.19/CSA 2.35 (2009; Addenda A 2011) Gas-Fired
High-Intensity Infrared Heaters
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AMERICAN PETROLEUM INSTITUTE (API)

API Spec 15LR (2001) Specification for Low Pressure
Fiberglass Line Pipe and Fittings

APT Std 610 (2010; Errata 2011) Centrifugal Pumps for
Petroleum, Petrochemical, and Natural Gas
Industries

AMERICAN RAILWAY ENGINEERING AND MAINTENANCE-OF-WAY ASSOCIATION
(AREMA)

AREMA Eng Man (2010) Manual for Railway Engineering
AMERICAN WATER WORKS ASSOCIATION (AWWA)
AWWA C203 (2008) Coal-Tar Protective Coatings and

Linings for Steel Water Pipelines - Enamel
and Tape - Hot-Applied

AWWA C213 (2007) Fusion-Bonded Epoxy Coating for the
Interior and Exterior of Steel Water
Pipelines

AWWA C700 (2009) Standard for Cold Water Meters -

Displacement Type, Bronze Main Case
ASME INTERNATIONAL (ASME)

ASME B1.20.1 (1983; R 2006) Pipe Threads, General
Purpose (Inch)

ASME B1.20.2M (2006; R 2011) Pipe Threads, 60 Deg.
General Purpose (Metric)

ASME B1l6.11 (2011) Forged Fittings, Socket-Welding and
Threaded
ASME B16.15 (2011) Cast Bronze Alloy Threaded Fittings

Classes 125 and 250

ASME B16.18 (2012) Cast Copper Alloy Solder Joint
Pressure Fittings

ASME Bl6.21 (2011) Nonmetallic Flat Gaskets for Pipe
Flanges
ASME B16.26 (2011) Standard for Cast Copper Alloy

Fittings for Flared Copper Tubes

ASME B16.3 (2011) Malleable Iron Threaded Fittings,
Classes 150 and 300

ASME B16.34 (2009; Supp 2010) Valves - Flanged,
Threaded and Welding End

ASME B16.39 (2009) Standard for Malleable Iron
Threaded Pipe Unions; Classes 150, 250,
and 300

SECTION 23 70 01.00 10 Page 9



ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

Ble .4

B1l6.5

Bl6.9

B31.1

BPVC SEC I

BPVC SEC IX

BPVC SEC VIIT D1

CsD-1

PTC 10

PTC 19.11

PTC 4

ASTM INTERNATIONAL

A106/A106M

Ale67

A179/A179M

A242/A242M

A249/A249M

A285/A285M

(2011) Standard for Gray Iron Threaded
Fittings; Classes 125 and 250

(2009) Pipe Flanges and Flanged Fittings:
NPS 1/2 Through NPS 24 Metric/Inch Standard

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

(2010) Power Piping

(2010) BPVC Section I-Rules for
Construction of Power Boilers

(2010) BPVC Section IX-Welding and Brazing
Qualifications

(2010) BPVC Section VIII-Rules for
Construction of Pressure Vessels Division 1

(2012) Control and Safety Devices for
Automatically Fired Boilers

(1997; R 2009) Performance Test Code on
Compressors and Exhausters

(2008) Steam and Water Sampling,
Conditioning, and Analysis in the Power

Cycle

(2008) Fired Steam Generators

(ASTM)

(2011) Standard Specification for Seamless
Carbon Steel Pipe for High-Temperature
Service

(2011) Standard Specification for
Stainless and Heat-Resisting
Chromium-Nickel Steel Plate, Sheet, and
Strip

(1990a; R 2005) Standard Specification for
Seamless Cold-Drawn Low-Carbon Steel
Heat-Exchanger and Condenser Tubes

(2004; R 2009) Standard Specification for
High-Strength Low-Alloy Structural Steel

(2010a) Standard Specification for Welded
Austenitic Steel Boiler, Superheater,
Heat-Exchanger, and Condenser Tubes

(2003; R 2007) Standard Specification for
Pressure Vessel Plates, Carbon Steel, Low-
and Intermediate-Tensile Strength
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

A350/A350M

A36/A36M

A514/A514M

A516/A516M

A53/A53M

A568/A568M

A653/A653M

A659/A659M

A688/A688M

A733

B111/B111M

B42

B68/B68M

B88

B88M

(2012) Standard Specification for Carbon
and Low-Alloy Steel Forgings, Requiring
Notch Toughness Testing for Piping
Components

(2008) Standard Specification for Carbon
Structural Steel

(2005; R 2009) Standard Specification for
High-Yield-Strength, Quenched and Tempered
Alloy Steel Plate, Suitable for Welding

(2010) Standard Specification for Pressure
Vessel Plates, Carbon Steel, for Moderate-
and Lower-Temperature Service

(2012) Standard Specification for Pipe,
Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless

(2011b) Standard Specifications for Steel,
Sheet, Carbon, Structural, and
High-Strength, Low-Alloy, Hot-Rolled and
Cold-Rolled, General Requirements for

(2011) Standard Specification for Steel
Sheet, Zinc-Coated (Galvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by
the Hot-Dip Process

(2012) Standard Specification for
Commercial Steel (CS), Sheet and Strip,
Carbon (0.16 Maximum to 0.25 Maximum
Percent), Hot-Rolled

(2012) Standard Specification for Welded
Austenitic Stainless Steel Feedwater
Heater Tubes

(2003; R 2009el) Standard Specification
for Welded and Seamless Carbon Steel and
Austenitic Stainless Steel Pipe Nipples

(2011) Standard Specification for Copper
and Copper-Alloy Seamless Condenser Tubes
and Ferrule Stock

(2010) Standard Specification for Seamless
Copper Pipe, Standard Sizes

(2011) Standard Specification for Seamless
Copper Tube, Bright Annealed (Metric)

(2009) Standard Specification for Seamless
Copper Water Tube

(2005; R 2011) Standard Specification for
Seamless Copper Water Tube (Metric)

SECTION 23 70 01.00 10 Page 11



ASTM

C155 (1997; R 2007) Standard Specification for
Insulating Firebrick

ASTM C27 (1998; R 2008) Fireclay and High-Alumina
Refractory Brick
ASTM C401 (20125) Alumina and Alumina-Silicate
Castable Refractories
ASTM C62 (2010) Building Brick (Solid Masonry Units
Made from Clay or Shale)
ASTM D1066 (2011) Sampling Steam
ASTM D2186 (2005; R 2009) Deposit-Forming Impurities
in Steam
ASTM D888 (2012) Dissolved Oxygen in Water
ASTM F1139 (1988; R 2010) Steam Traps and Drains
ASTM G21 (2009) Determining Resistance of Synthetic
Polymeric Materials to Fungi
COMPRESSED AIR AND GAS INSTITUTE (CAGI)
CAGI B19.1 (2010) Safety Standard for Compressor
Systems
CONVEYOR EQUIPMENT MANUFACTURERS ASSOCIATION (CEMA)
CEMA B105.1 (2003) Welded Steel Conveyor Pulleys with
Compression Type Hubs
CEMA Belt Book (2005) Belt Conveyors for Bulk Materials
EXPANSION JOINT MANUFACTURERS ASSOCIATION (EJMA)
EJMA Stds (2008) EJMA Standards
HEAT EXCHANGE INSTITUTE (HEI)
HEI 2622 (2009) Standards for Closed Feedwater
Heaters; 8th Edition
HEI 2623 (2004) Standards for Power Plant Heat
Exchangers
HYDRONICS INSTITUTE DIVISION OF GAMA (HYI)
HYI-005 (2004) I=B=R Ratings for Boilers,
Baseboard Radiation and Finned Tube
(Commercial)
INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)
IEEE C37.90 (2005) Standard for Relays and Relay
Systems Associated With Electric Power
Apparatus
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MANUFACTURERS STANDARDIZATION SOCIETY OF THE VALVE AND FITTINGS
INDUSTRY (MSS)

MSS SP-58 (2009) Pipe Hangers and Supports -
Materials, Design and Manufacture,
Selection, Application, and Installation

MSS SP-69 (2003) Pipe Hangers and Supports -
Selection and Application (ANSI Approved
American National Standard)

MSS SP-70 (2011) Gray Iron Gate Valves, Flanged and
Threaded Ends

MSS SP-71 (2011) Gray Iron Swing Check Valves,
Flanged and Threaded Ends

MSS SP-80 (2008) Bronze Gate, Globe, Angle and Check
Valves
MSS SP-85 (2011) Gray Iron Globe & Angle Valves

Flanged and Threaded Ends
NACE INTERNATIONAL (NACE)
NACE SP0185 (2007) Extruded Polyolefin Resin Coating
Systems with Soft Adhesives for
Underground or Submerged Pipe
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 ICS 1 (2000; R 2005; R 2008) Standard for
Industrial Control and Systems: General
Requirements

NEMA MG 1 (2011) Motors and Generators

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

Mechanical Drive Service
NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)
NFPA 329 (2010) Recommended Practice for Handling

Releases of Flammable and Combustible
Liquids and Gases

NFPA 70 (2011; Errata 2 2012) National Electrical
Code
NFPA 85 (2011; Errata 2011) Boiler and Combustion

Systems Hazards Code
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NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST)
NIST HB 44 (2010) Specifications, Tolerances, and
Other Technical Requirements for Weighing
and Measuring Devices

RUBBER MANUFACTURERS ASSOCIATION (RMA)

RMA IP-1 (1989) Conveyor and Elevator Belt
Handbook; 3rd Edition

THE SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC Paint 16 (2006) Coal Tar Epoxy-Polyamide Black (or
Dark Red) Paint

SSPC SP 6/NACE No.3 (2007) Commercial Blast Cleaning
U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

30 CFR 1 Mine Safety and Health Administration;
Establishment and Use of Official Emblem

UNDERWRITERS LABORATORIES (UL)

UL 296 (2003; Reprint Jun 2011) 0il Burners

UL 726 (1995; Reprint Apr 2011) 0Oil-Fired Boiler
Assemblies

UL 795 (2011) Standard for Commercial-Industrial

Gas Heating Equipment

.2 SUBMITTALS

khkkkhkkhkhkhkhkhkhhkhkhhkhkhhkhkhkhkhkhkkhkhkhkhkhkkhkhkhkhkkkhkhkhkhkhkhkhhkhkhkhkhkhkhkhkhkhkkhkkkkkkkkkkkkkkkkkkk
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.

The Guide Specification technical editors have
designated those items that require Government
approval, due to their complexity or criticality,
with a "G." Generally, other submittal items can be
reviewed by the Contractor's Quality Control

System. Only add a “G” to an item, 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
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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

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.] [information only. When used, a designation following the "G"
designation identifies the office that will review the submittal for the
Government.] Submit the following in accordance with Section 01 33 00

SUBMITTAL PROCEDURES:
SD-02 Shop Drawings

Steam-Generating Units[; Gl [; G, [ 11
Equipment Erectionl[; Gl I[; G, I 11

SD-03 Product Data

Steam-Generating Units
Spare Parts

Framed Instructions
Welding

SD-06 Test Reports
Tests
SD-10 Operation and Maintenance Data
Steam-Generating Units
.3 QUALITY ASSURANCE
.3.1 Welding

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhddhdhhhhhhhk

NOTE: Where pipeline, structural, or other welding

is required on the same project, tests will be

required accordingly. Testing may be by the coupon

method as prescribed in the welding code or by

special radiographic methods. If the need exists

for more stringent requirements for weldments,

delete the first bracketed statement and delete the

welding submittal.
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[Submit a copy of qualified procedures and a list of names and
identification symbols of qualified welders and welding operators, and a
proposed performance test procedure, 30 days prior to the proposed test
date, containing a complete description of the proposed test along with
calibration curves or test results furnished by an independent testing
laboratory of each instrument, meter, gauge, and thermometer to be used in
the tests. The test shall not commence until the procedure has been
approved. Submit complete plan for water treatment, including proposed
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chemicals to be used and nationally recognized testing codes applicable to
the system, prior to system startup. Piping shall be welded in accordance
with qualified procedures using performance qualified welders and welding
operators. Procedures and welders shall be qualified in accordance with
ASME BPVC SEC IX. Welding procedures qualified by others, and welders and
welding operators qualified by another employer may be accepted as
permitted by ASME B31.1. The Contracting Officer shall be notified 24
hours in advance of tests and the tests shall be performed at the work site
if practicable. The welder or welding operator shall apply his assigned
symbol near each weld he makes as a permanent record.] [Structural members
shall be welded in accordance with Section 05 05 23 WELDING, STRUCTURAL.
Welding and nondestructive testing procedures are specified in Section

40 05 13.96 WELDING, PRESSURE PIPING. ]

.3.2 Use of Asbestos Products
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NOTE: The first clause in brackets should be used
when it is known that substitutes are available for
any asbestos products which might be included with
the equipment. The second clause in brackets should
be used when it is possible or definitely known that
asbestos products for which no technically
acceptable substitute exists may be included with

the equipment.
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[Products which contain asbestos are prohibited. This prohibition includes
items such as packings or gaskets, even though the item is encapsulated or
the asbestos fibers are impregnated with binder material.] [Except as
provided below, products which contain asbestos are prohibited. This
prohibition includes items such as packings and gaskets, even though the
item is encapsulated or the asbestos fibers are impregnated with binder
material. Asbestos products are acceptable only in exceptional cases where
the Contractor states in writing that no suitable substitute material
exists, and, in addition, the Contractor furnishes to the Contracting
Officer a copy of U.S. Department of Labor, Occupational Safety and Health
Administration, "Material Safety Data Sheet" (Form OSHA-20), completed by
the asbestos manufacturer stating that the product is not an asbestos
health hazard.]

.4 DELIVERY, STORAGE, AND HANDLING

Protect all equipment delivered and placed in storage from the weather,
humidity and temperature variation, dirt and dust, or other contaminants.

.5 EXTRA MATERIALS

Submit spare parts data for each item of equipmet specified, after approval
of the detail drawings and not later than [ ] months before the date of
beneficial occupancy. Include in the data a complete list of spare parts
and supplies, with current unit prices and source of supply, and a list of
the parts recommended by the manufacturer to be replaced after [1] and [3]
years of service.
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PART 2 PRODUCTS

2

2

.1 MATERIALS AND EQUIPMENT

1.1 Standard Products

Provide materials and equipment which are the standard products of a
manufacturer regularly engaged in the manufacture of the products and that
essentially duplicate items that have been in satisfactory use for at least
2 years prior to bid opening. Equipment shall be supported by a service
organization that is, in the opinion of the Contracting Officer, reasonably
convenient to the site.

1.2 Nameplates

Each major item of equipment shall have the manufacturer's name, address,
type or style, model or serial number, and catalog number on a plate
secured to the item of equipment.

.1.3 Prevention of Rust

Unless otherwise specified, surfaces of ferrous metal subject to corrosion
shall be factory prime painted with a rust inhibiting coating and
subsequently factory finish painted in accordance with the manufacturer's
standard practice. Equipment exposed to high temperature when in service
shall be prime and finish painted with the manufacturer's standard heat
resistant paint to a minimum thickness of 0.025 mm 1 mil.

.1.4 Equipment Guards and Access

Belts, pulleys, chains, gears, couplings, projecting setscrews, keys, and
other rotating parts exposed to personnel contact shall be fully enclosed
or guarded. High temperature equipment and piping exposed to contact by
personnel or where it creates a fire hazard shall be properly guarded or
covered with insulation of a type specified. Items such as catwalks,
operating platforms, ladders, and guardrails shall be provided where shown
and shall be constructed in accordance with Section [05 50 13 MISCELLANEOUS
METAL FABRICATIONS] [05 51 33 METAL LADDERS] .

.2 BOILERS

hhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhdddhdhhhhhhhk

NOTE: Specify steam outlet temperature in cases

where the boiler includes a superheater.
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Each boiler shall have the capacity indicated. The equipment design and
accessory installations shall permit accessibility for maintenance and
service. Boilers shall be designed for a maximum allowable working
pressure of [ ] Pa psig with an operating pressure of [ ] Pa psig.
Design conditions shall be as follows:

a. Rated capacity, [ 1 kg/hour pounds/hour.

b. Steam outlet temperature, [ ] degrees C degrees F.

c. Site elevation, [ 1 m feet.

d. Ambient air temperatures, [ ] to [ ] degrees C degrees F.
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e. Reference air temperature, 27 degrees C 80 degrees F.

The boiler shall be capable of operating continuously at maximum specified
capacity without damage or deterioration to the boiler, setting, firing
equipment, or auxiliaries. The boiler shall be capable of automatically
controlled operation while burning the fuel specified.

.2.1 Capacity

Rated capacity shall be the capacity at which the boilers will operate
continuously without exceeding the specified furnace heat release and
transfer rateg, furnace exit temperature, and gas exit temperature. Boiler
auxiliaries including fans, motors, drives, and similar equipment shall be
provided with at least 10 percent excess capacity to allow for field
variations in settings and to compensate for any unforeseen increases in
pressure losses in appurtenant piping and ductwork. [Stoker and grate
capacities shall also be provided with 10 percent excess capacity to allow
for variations in coal analysis.]

.2.2 Electrical Equipment

Electric motor-driven equipment specified shall be provided complete with
motors and necessary motor control devices. Motors and motor control
devices shall be in accordance with Section 26 20 00 INTERIOR DISTRIBUTION
SYSTEM including requirements for hazardous area locations. Integral size
motors of shall be premium efficiency type in accordance with NEMA MG 1.

.2.2.1 Motor Ratings

Motors shall be suitable for the voltage and frequency provided. Motors
373 W 1/2 horsepower and larger shall be three phase, unless otherwise
indicated. Ratings shall be adequate for the duty imposed, but shall not
be less than indicated.

.2.2.2 Motor Starters
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NOTE: Where motor starters for mechanical equipment
are provided in motor control centers, delete the

reference to motor starters.
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Where a motor starter is not shown in a motor control center on the
electrical drawings, a motor starter shall be provided. Where required,
motor starters shall be provided complete with properly sized thermal
overload protection and other equipment at the specified capacity,
including an allowable service factor and other appurtenances necessary for
the motor starter specified. Manual or automatic control and protective or
signal devices required for operation specified and any wiring required to
such devices not shown on the electrical drawings shall be provided. Where
two-speed or variable-speed motors are indicated, solid-state
variable-speed controllers may be provided to accomplish the same function.

.2.3 Boiler Design Requirements

.2.3.1 Radiant Heating

hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhdhhdddhhhhhhhhhk
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NOTE: The following is a guide to determine maximum
radiant heat release:

Boiler Type Maximum kJ/sq meter
(Btuh/sq ft)

Controlled circulation
watertube boilers 1,419,500 (125,000)

Natural circulation
watertube boilers 1,135,650 (100,000)

Firetube boilers 1,135,650 (100,000)
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The maximum effective radiant heating surface shall be limited to [ ]
watt per square meter input Btu input per square foot per hour.

.2.3.2 Heat Input

The maximum heat input per cubic meter cubic foot of furnace volume shall
be [931.5 Megajoules/cubic meter 25,000 Btu/cubic foot with spreader
stokers] [1.7 Gigajoules/cubic meter 45,000 Btu/cubic foot with underfeed
stokers] .

.2.3.3 Combustion Gas

The combustion gas temperature at the furnace exit shall be a minimum of 38
degrees C 100 degrees F less than the ash fusion softening temperature
(reducing atmosphere) of the coal specified.

.2.3.4 Ash Discharge

[Spreader stoker units with continuous or intermittent automatic mechanical
ash discharge grates, or one of the traveling grate type, shall have a
maximum loading of 2.2 Mega watts/square meter 700,000 Btuh/square foot of
grate area.] [Underfeed dumping grate units shall have a maximum loading
1.4 Mega watts/square meter 450,000 Btuh/square foot of grate, assuming a
10 percent maximum ash content and 1205 degrees C 2,200 degrees F minimum
ash softening temperature. The area shall not include side dumping areas.]

.2.3.5 Radiant Heating Surface

Effective radiant heating surface shall be as specified in ASME BPVC SEC I.
For firetube steel firebox boilers it shall be the total water backed area
within the furnace boundaries exposed to the flame. The mean circumference
shall be used for corrugated crown sheets.

.2.3.6 Furnace Volume

Furnace volume for watertube or firetube boilers is defined as the cubical
volume between the top of the grate and the first plane of entry into, or
between, the tubes. If screen tubes are utilized, they constitute the
plane of entry.

.2.3.7 Boiler Operating Capacity

The boiler shall maintain continuous capacity within the specified range at

the specified pressure with boiler feedwater at a temperature of
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approximately [ ] degrees C degrees F. The flue gas outlet temperature
shall be [ ] degrees C degrees F, based on excess air of [ ]
percent and carbon loss of [ ] percent at maximum continuous capacity.
Moisture in steam and boiler water concentrations shall be in accordance
with ABMA Boiler 402.

.2.3.8 Boiler Output Capacity

Output capacity of the boiler shall be based on tests of the boiler as a
unit.

.2.3.9 Boiler Markings
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NOTE: Delete brackets if the boiler does not

include a superheater.
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Each boiler shall be stamped with:
a. Maximum continuous capacity in Watts Btuh.
b. Radiant heating surface in square meters feet.
c. Total heating surface in square meters feet.
d. Furnace volume in cubic meters feet.
e. Boiler unit design maximum allowable working pressure.
f. [Superheater final steam temperature in degrees C degrees F.]
g. [Superheater heating surface in square meters feet.]
.3 BOILER DETAILS
.3.1 Packaged Steam-Generating Units

a. Firebox Type (for Boiler Capacities Less Than 2.9 Mega watts
10,000,000 Btuh:) Units shall be furnished complete with coal burning
equipment, [fly ash collector,] brickwork, insulation with steel
jacket, safety and operating controls, forced- and induced-draft fans,
low water cutoff and alarm, and other required appurtenances. The unit
shall be complete, self-contained, fully automatic, and ready for
service upon completion of utility connections except that firing
equipment, safety and operating controls may be packaged separately
from the boiler, fully assembled, factory wired, and completely ready
for field mounting. The firebox boiler shall be of the watertube or
firetube type in conformance with ASME BPVC SEC I. Control panel shall
be prewired and totally enclosed. Over-fire air jets shall be provided
for furnace turbulence. Positioning controls shall be provided. [The
boiler shall be equipped with soot blowers.]

b. Watertube, Waterwall Type (Boiler Capacities Over 2.9 Mega watts
10,000,000 Btuh:) Except as modified, the steam-generating unit shall
comply with the requirements of ASME BPVC SEC I. Steam generating unit
shall be furnished complete with stoker, [fly ash collector,] forced-
and induced-draft fans, control and instrument panel with limit and
automatic controls, soot blowers, over-fire air system feedwater
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2

regulator, low water cutoff and alarm, feed piping and all other
fittings, auxiliaries, and appurtenances necessary for safe and
efficient operation. The steam generator shall be factory fabricated
and [assembled on a steel foundation or foundations] [top supported].

c. Submit manufacturer's design data and structural computations for
walls, roof, foundations, and other features, for specialty type of
construction. Include design data for lateral forces that may be
encountered due to wind loads and seismic forces.

d. Submit [6] [ ] complete copies of operating instructions, prior
to the training course, outlining the step-by-step procedures required
for system startup, operation, and shutdown. The instructions shall
include the manufacturer's name, model number, service manual, parts
list, and brief description of all equipment and their basic operating
features. Submit [6] [ ] complete copies of maintenance
instructions, prior to the training course listing routine maintenance
procedures, possible breakdowns and repairs, and troubleshooting
guides. The instructions shall include piping layout, egquipment
layout, and simplified wiring, and control diagrams of the system as
installed.

.3.2 Watertube Boilers

Watertube type boilers shall be of the [site assembled] [shop assembled]
type with either two or three drums and arranged to suit the fuel burning
equipment specified. Boilers shall be capable of continuous operation at
the indicated capacity.

.3.2.1 Drums

Drums shall be steel plate, fusion welded in conformance with

ASME BPVC SEC I, including stress relieving and x-raying of welded seams.
The main steam drums shall be of sufficient size to accommodate steam
separators and drum internals with provisions and space for accomplishment
of maintenance. Baffling shall be provided to separate the steam from the
water in the drum and to maintain a stable water level under a fluctuating
load. Variations in normal water level shall not exceed 50 mm 2 inches,
with an increasing load change of 20 percent of rated capacity per minute.
Steam separators shall be provided to deliver saturated steam with maximum
specified moisture content. Each drum shall have two 304.8 x 406.4 mm 12 x
16 inch elliptical manholes, with the exception of the mud drum which shall
have at least one 304.8 x 406.4 mm 12 x 16 inch elliptical manhole. Each
manhole shall have cover, yoke, and gaskets.

.3.2.2 Tubes

Tubes shall be not less than 50 mm 2 inches in diameter, shall be electric
welded or seamlegs steel, and shall be connected to the drums and headers
by expanding into bored tube seats. Boilers shall have water-cooled
furnace walls of a design suitable for the application. Lower header of
sidewalls shall be round design with tubes welded to header stubs. Each
waterwall header shall have enough supply and riser tubes to ensure that no
portion of the waterwalls will become water starved at maximum capacity.

.3.2.3 Baffles

Baffles shall be arranged to bring the products of combustion into contact
with the heating surfaces without excessive loss of draft. Baffles shall

SECTION 23 70 01.00 10 Page 21



be gas-tight and shall be either a refractory material or metal suitable
for temperatures encountered.

.3.2.4 Access Doors

Access doors in sufficient number, of adequate size, and properly located
shall be provided for cleaning, inspection, and repair of all areas in the
complete assembly. Doors shall be gas-tight and interior surfaces exposed
to direct radiation and high temperatures shall be lined with approved
refractory material to prevent excessive heat losses and warping of doors.
Doors too large or bulky for hand removal shall be hinged. At least one
observation port with cast-iron cover shall be provided on the front and
rear wall of the furnace.

.3.2.5 Miscellaneous Pipe Connections

Miscellaneous pipe connections shall be provided for steam outlet, safety
valves, feedwater, feedwater regulator, water column, blowoff, steam supply
to soot blowersg, steam gauge and vent, continuous blowdown, continuous
chemical feed, and instrument connections. Boilers shall be provided with
necessary jets for furnace turbulence, the number and arrangement of which
shall be as recommended by the boiler manufacturer. Soot blowers shall be
provided, i1f required by the manufacturer. A suitable smoke outlet with
steel frame, damper, and damper shaft shall be provided. Damper shall have
external high temperature roller or ball bearings at both ends of the
shaft, and shall have a suitable operating arm and rod.

.3.2.6 Superheater Design
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NOTE: Delete if the boiler does not include a

superheater.
khkkhkkhkhkhkhkhkhkkhkhkhkkhkhkkkhkhkkkkhkkhkkhkhkkhkhkkhkhkkhkhkkkhkkkkkkkkkkkkkhkhkkhkhkkhkhkkkhkkkkkkkkkkkk

The design of the superheater shall be such that at any given load, and to
the extent feasible, all elements have the same outlet temperature. The
superheater tube and support materials shall be chosen so that with any
reasonably expectable excess air and the worst expected unbalance in air,
steam, and fuel distribution, there is an ample and conservative margin of
safety to prevent damage by overheating or corrosion to the components.
Pad-type permanent thermocouples shall be installed on superheater tubes in
sufficient number and so located as to indicate the variation in, and
maximum value of, the tube temperature across the furnace width. The
thermocouples shall be located outside of the gas stream. The superheater
outlet header shall be capable of absorbing the reactions from the main
steam piping. The superheater terminals shall be extended sufficiently
clear of the boiler walls to facilitate connecting thereto. Any
superheater piping must be extended beyond the boiler front wall line, 900
mm 3 feet beyond casing. Header penetrations through the casing shall be
minimized. Adequate superheater piping to mount the safety valves shall be
provided. The design shall be such as to minimize external corrosion on
the superheater and reheater due to molten slag or fouling. The location
of headers in the gas stream shall be minimized. Spray desuperheaters
shall be complete with thermal sleeves of sufficient length to prevent
droplets of water from coming in contact with the hot wall of the pipe.
The sleeves shall be arranged for attaching securely to the pipe, but in a
manner that will permit differential expansion.
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2.3.2.7 Boilers and Firing Equipment

Boilers and firing equipment shall be supported from the foundations with
structural steel independent of all brickwork. Boiler supports shall
permit free expansion and contraction of each portion of the boiler without
placing undue stress of any part of the boiler or setting.

2.3.3 Boiler Settings
2.3.3.1 Boiler Material
Materials shall conform to the following:

a. Firebrick: ASTM C27, class as recommended by the boiler
manufacturer.

b. Insulating Brick: ASTM C155.

c. Castable Refractory: ASTM C401. The minimum modulus of rupture
for transverse strength shall not be less than 4.1 MPa 600 psi after
being heat-soaked for 5 hours or more at a temperature in excess of
1371 degrees C 2,500 degrees F.

d. Mortar, Air-Setting, Refractory: As recommended by the boiler
manufacturer.

e. Brick, Common: ASTM C62.

f. Galvanized Steel Sheets: ASTM A659/A659M, ASTM A653/A653M. Gauges
specified are manufacturer's standard gauge.

g. Uncoated Steel Sheets and Strips, Low Carbon: ASTM A36/A36M.
Gauges specified are manufacturer's standard gauge.

2.3.3.2 Firebox, Packaged Type

Boiler refractories and insulation shall be installed to permit free
expansion without placing undue stress on the boiler or refractory.
Insulation and jacket shall provide a casing temperature not exceeding 77
degrees C 170 degrees F in an ambient temperature of 38 degrees C 100
degrees F with a surface wind velocity not exceeding 254.0 mm/second 50 fpm
while operating at full load.

2.3.3.3 Watertube, Waterwall Type
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NOTE: On watertube type boilers that will be used
intermittently, welded wall construction is
recommended to minimize corrosion. In other
applications or with fuels containing not more than
0.5 percent sulfur, a casing type enclosure is

suitable.
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Boiler walls shall be [steel-encased wall construction with fabrication
details as recommended by the boiler manufacturer. Boiler wall and boiler
roof lining shall consist of a continuous screen of closely spaced finned,
tangent, or intermittent watertubes. Steel-encased walls shall have casing
constructed of not thinner than 3.416 mm 10 gauge black steel sheets,
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either bolted or welded. Casing shall be gas-tight and shall be reinforced
with structural steel to provide rigidity and prevent buckling. Provision
shall be made for expansion and contraction. [Refractory behind the
waterwall tubes shall be high-duty refractory, not less than 63.5 mm 2-1/2
inches thick.] High temperature block and mineral wool blanket insulation
shall be provided between the refractory backup and steel casing, or
between an inner and outer casing, and shall be of sufficient thickness to
limit the maximum casing temperature in the furnace area to [54] [ ]
degrees C [130] [ ] degrees F with a surface air velocity of 508.0
mm/second 100 fpm and an ambient air temperature of 27 degrees C 80 degrees
F when operating at full capacity. When boilers are provided with double
casings, the inner casing shall be constructed of not thinner than 1.897 mm
14 gauge steel sheets. Alloy steel conforming to ASTM A568/A568M shall be
used where temperatures over 370 degrees C 700 degrees F occur.] [of welded
wall construction. The width of the fins shall be limited to 19 mm 3/4 inch
to prevent overheating of the fins under all operating conditions.
Designs exceeding 19 mm 3/4 inch may only be used when provided with
supporting calculations and subject to the approval of the Contracting
Officer. Tubes shall be seamless type. The fin-to-tube weld shall be
continuous and on both the front (fireside) and back side of the fin. The
