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CENTRAL HIGH TEMPERATURE WATER (HTW) GENERATING PLANT AND AUXILIARIES
04/08
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NOTE: This guide specification covers the
requirements for high temperature water plants of
capacities over 2,930 kw (10,000,000 Btuh),
producing water at temperatures of 115 to 227
degrees C (240 to 440 degrees F) at pressures up to
2.8 MPa (400 psig).

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
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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.
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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.

ATR 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) 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

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 (ANSTI)

ANSTI 721.22/CSA 4.4 (1999; Addenda A 2000, Addenda B 2001; R
2004) Relief Valves for Hot Water Supply
Systems

ANSI 783.19/CSA 2.35 (2009; Addenda A 2011) Gas-Fired

High-Intensity Infrared Heaters

AMERICAN PETROLEUM INSTITUTE (API)

APTI Std 610 (2010; Errata 2011) Centrifugal Pumps for
Petroleum, Petrochemical, and Natural Gas
Industries
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AREMA Eng Man

AWWA

AWWA

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

AMERICAN RAILWAY ENGINEERING AND MAINTENANCE-OF-WAY ASSOCIATION

(AREMA)

(2010) Manual for Railway Engineering

AMERICAN WATER WORKS ASSOCIATION (AWWA)

C203

Cc213

ASME INTERNATIONAL

B1.20.1

B1.20.2M

Ble.

Ble

Ble6

Ble

Ble.

Ble

Ble6

Ble6.

Ble6.

B31.

BPVC SEC I

BPVC SEC IX

11

.18

.21

.26

.34

.39

5

9

1

(2008) Coal-Tar Protective Coatings and
Linings for Steel Water Pipelines - Enamel
and Tape - Hot-Applied

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

(ASME)

(1983; R 2006) Pipe Threads, General
Purpose (Inch)

(2006) Pipe Threads, 60 Deg. General
Purpose (Metric)

(2009) Forged Fittings, Socket-Welding and
Threaded

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

(2011) Nonmetallic Flat Gaskets for Pipe
Flanges

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

(2010) Malleable Iron Threaded Fittings,
Classes 150 and 300

(2009; Supp 2010) Valves - Flanged,
Threaded and Welding End

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

(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
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ASME

ASME

ASME

ASME

ASME

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

BPVC SEC VII (2010) BPVC Section VII-Recommended
Guidelines for the Care of Power Boilers

BPVC SEC VIII D1 (2007; Addenda 2008; Addenda 2009) BPVC
Section VIII-Rules for Construction of
Pressure Vessels Division 1

CSD-1 (2009) Control and Safety Devices for
Automatically Fired Boilers

PTC 10 (1997; R 2009) Performance Test Code on
Compressors and Exhausters

PTC 4 (2008) Fired Steam Generators
ASTM INTERNATIONAL (ASTM)

A106/A106M (2010) Standard Specification for Seamless
Carbon Steel Pipe for High-Temperature
Service

Al67 (1999; R 2009) Standard Specification for
Stainless and Heat-Resisting
Chromium-Nickel Steel Plate, Sheet, and
Strip

A242/A242M (2004; R 2009) Standard Specification for
High-Strength Low-Alloy Structural Steel

A36/A36M (2008) Standard Specification for Carbon
Structural Steel

A514/A514M (2005; R 2009) Standard Specification for
High-Yield-Strength, Quenched and Tempered
Alloy Steel Plate, Suitable for Welding

A53/A53M (2010) Standard Specification for Pipe,
Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamless

A568/A568M (2011a) Standard Specifications for Steel,
Sheet, Carbon, Structural, and
High-Strength, Low-Alloy, Hot-Rolled and
Cold-Rolled, General Requirements for

A653/A653M (2010) Standard Specification for Steel
Sheet, Zinc-Coated (Galvanized) or
Zinc-Iron Alloy-Coated (Galvannealed) by
the Hot-Dip Process

A733 (2003; R 2009el) Standard Specification
for Welded and Seamless Carbon Steel and

Austenitic Stainless Steel Pipe Nipples

B68/B68M (2011) Standard Specification for Seamless
Copper Tube, Bright Annealed (Metric)

B88 (2009) Standard Specification for Seamless
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ASTM B88M (2005) Standard Specification for Seamless
Copper Water Tube (Metric)
ASTM C155 (1997; R 2007) Standard Specification for
Insulating Firebrick
ASTM C27 (1998; R 2008) Fireclay and High-Alumina
Refractory Brick
ASTM C34 (2010) Structural Clay Load-Bearing Wall
Tile
ASTM C401 (1991; R 2005) Alumina and
Alumina-Silicate Castable Refractories
ASTM C62 (2010) Building Brick (Solid Masonry Units
Made from Clay or Shale)
ASTM D 396 (2010) Standard Specification for Fuel Oils
ASTM G 21 (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
INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)
IEEE C37.90 (2005) Standard for Relays and Relay
Systems Associated With Electric Power
Apparatus
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 (2006) Gray Iron Gate Valves, Flanged and

Copper Water Tube
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Threaded Ends

MSS SP-71 (2005) Gray Iron Swing Check Valves,
Flanged and Threaded Ends

MSS SP-80 (2008) Bronze Gate, Globe, Angle and Check
Valves
MSS SP-85 (2002) 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 ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA ICS 1 (2000; R 2005; R 2008) Standard for
Industrial Control and Systems: General
Requirements

NEMA MG 1 (2009) Motors and Generators

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2011; TIA 11-1; Errata 2011) National
Electrical Code

NFPA 85 (2011; Errata 2011) Boiler and Combustion
Systems Hazards Code

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
TUBULAR EXCHANGER MANUFACTURERS ASSOCIATION (TEMA)

TEMA Stds (2007) Standards of the Tubular Exchange
Manufacturers Association (TEMA)

U.S. DEPARTMENT OF DEFENSE (DOD)

UFC 3-310-04 (2007; Change 1) Seismic Design for

SECTION 33 60 00.00 10 Page 12



Buildings
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) Oil-Fired Boiler
Assemblies

UL 795 (2011) Standard for Commercial-Industrial

Gas Heating Equipment

1.2 SUBMITTALS

khkkhkkkhkhkhkhkhkkhkhkhkkhkkkhkhkkkkhkkhkkhkhkhkhkhkkhkhkkhkhkkhkhkkkkkkkkkkkkkkhkhkkhkhkkkhkkkkhkkkkkkkkkkkk
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

item for Army projects.
khkkhkhkhkhkhkhkkhkkkhkkkhkkkkkkkhkkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkkkkkkkkkkkkhkhkkhkhkkkkkkkkkkkkkkkkkx*k

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:
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SD-02 Shop Drawings
High Temperature Water Generators
SD-03 Product Data

Calculations

Spare Parts

Manufacturer's Instructions
Tests

Welding Qualifications
Field Training

SD-06 Test Reports
Tests
SD-10 Operation and Maintenance Data
Operating and Maintenance Instructions
.3 QUALITY ASSURANCE
.3.1 Welding Qualifications
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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 the welding

submittal.
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[Piping shall be welded in accordance with qualified procedures using
performance qualified welders and welding operators. Submit a copy of
qualified welding procedures and a list of names and identification symbols
of 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 PROCESS PIPING.]

.3.2 Calculations
Submit manufacturer's design data and structural computations, calculations
for walls, roof, foundations, and other features for specialty type of

construction, along with design data for lateral forces that may be
encountered due to wind loads and seismic forces.

SECTION 33 60 00.00 10 Page 14



1

.4 DELIVERY, STORAGE, AND HANDLING

All equipment delivered and placed in storage shall be stored with
protection from the weather, humidity and temperature variation, dirt and
dust, or other contaminants.

.5 EXTRA MATERIALS

Submit spare parts data for each different item of equipment specified,
after approval of the drawings and not later than [ ] months before the
date of beneficial occupancy. The data shall include 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] year[s] of service

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

Secure to each major item of equipment a plate with the manufacturer's
name, address, type or style, model or serial number, and catalog number.

.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

Fully enclose or guard belts, pulleys, chains, gears, couplings, projecting
setscrews, keys, and other rotating parts exposed to personnel contact.
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. Provide items such as catwalks, operating
platforms, ladders, and guardrails where shown, and constructed in
accordance with Section [05 50 13 MISCELLANEOUS METAL FABRICATIONS] [05 51 33
METAL LADDERS] .

.1.5 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
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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 Sheet" (Form OSHA-20), completed by the
asbestos manufacturer, stating that the product is not an asbestosgs health
hazard.]

.2 HIGH TEMPERATURE WATER GENERATORS

Submit detail drawings consisting of schedules, performance charts,
brochures, diagrams, drawings, and instructions necessary for installation
of the HTW generating units and associated equipment, and for piping,
wiring, devices, trenches, and related foundations. Complete setting plans
certified by the HTW generator and burner manufacturers. Detail drawings
for HTW generators and appurtenances, including coal and ash handling
equipment. Drawings shall indicate clearances required for maintenance and
operation and shall contain complete wiring and schematic diagrams,
equipment layout and anchorage, and any other details required to
demonstrate that the system has been coordinated and will properly function
as a unit. Detailed drawings of pipe anchors, before installation.
Manufacturer's written instructions indicating optimum pressure at all
manometer connectors shall be included. Each HTW generator (boiler) shall
have the capacity indicated when operating with [ ] degrees C degrees F
entering water temperature and [ ] degrees C degrees F outlet
temperature with a water flow of [ 1 kg/second pounds/hour. The HTW
generators shall be designed for a maximum allowable working pressure of

[ ] kPa psig at [ ] degrees C degrees F. The equipment design and
accessory locations shall permit accessibility for maintenance and

service. Design conditions shall be as follows:

a. Site elevation, [ ] m feet.

b. Ambient air temperatures, [ ] degrees C degrees F to [ ]
degrees C degrees F.

c. Reference air temperature, 27 degrees C 80 degrees F.

The HTW generators shall be capable of operating continuously at maximum
specified capacity without damage or deterioration to the generator, its
setting, or firing equipment or auxiliaries. The generator shall be
operable automatically while burning the fuel specified. The HTW
generators shall operate on [coal meeting the requirement of paragraph FUEL
BURNING EQUIPMENT] [fuel o0il conforming to grade number of ASTM D 39¢] [a
combination of coal and fuel oil conforming to ASTM D 396].
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.2.1 Capacity

Rated capacity shall be the capacity at which the HTW generators will
operate continuously without exceeding the furnace heat release, volumetric
and radiant, furnace exit temperature, and gas exit temperature specified.
Generator auxiliaries including fans, motors, drives, and similar equipment
shall be provided with at least 10 percent excegs capacity to allow for
field variations in settings and to compensate for any unforeseen increases
in pressure losses in appurtenant piping and ductwork.

.2.2 Electrical Equipment

Electric motor-driven equipment shall be provided complete with motors and
necessary motor control devices. Motors and motor control devices shall be
as specified in Section 26 20 00 INTERIOR DISTRIBUTION SYSTEM including
requirements for hazardous area locations. Motors shall have electrical
characteristics and enclosure type as shown. Integral size motors shall be
the 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

description of motor starters.
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Where a motor starter is not indicated in a motor control center on the
electrical drawings, a motor starter shall be provided under this section
of the specifications. 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. Manual or automatic control and protective or
signal devices required for the operation specified, and any wiring
required to such devices, shall be provided whether indicated or not.

Where two-speed or variable-speed motors are indicated, solid-state
variable-speed controllers may be provided to accomplish the same function.

.2.3 Heating Plant Requirements

The plant shall include [package type] [field-erected typel, [coal-] [fuel
0il-] [combination coal/fuel oil-] fired, controlled circulation, HTW
generators; expansion vessels; nitrogen pressurization system; makeup water
equipment; fuel systems; pumps; and all controls, piping, insulation,
miscellaneous plant equipment and other accessories indicated or necessary
to provide a complete and operable system.

.2.4 HTW Generator Design Requirements

.2.4.1 Radiant Heat Input

The radiant heat input for the effective radiant heating surface of
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controlled circulation watertube HTW generators shall be limited to a
maximum of 394 kW/square meter 125,000 Btuh/square foot.

.2.4.2 Maximum Heat Input

The maximum heat input per cubic meter cubic foot of furnace volume shall
be limited to 931 MJ/cubic meter 25,000 Btu/cubic foot with spreader
stokers and watertube boilers and 1,677 MJ/cubic meter 45,000 Btuh/cubic
foot with underfeed stokers.

.2.4.3 Combustion Gas Temperature

The combustion gas temperature at the furnace exit shall be a [minimum of

56 degrees C 100 degrees F less than the ash fusion softening temperature
(reducing atmosphere) of the coal specified] [or] [maximum of 1150 degrees C
2100 degrees F when furnace is oil-fired].

.2.4.4 Design Requirements

The HTW generator shall be of the controlled, forced-circulation,
watertube, once-through type designed and constructed for high temperature
water service, and shall be so certified by the manufacturer. Except as
modified, the design shall conform to the applicable construction and
performance requirements of ASME BPVC SEC I and ASME BPVC SEC VII with the
following additional requirements:

a. The water pressure drop through the generator shall not exceed 105 kPa
15 psi based on a water temperature differential of 83 degrees C 150
degrees F, generator inlet to outlet.

b. The generator shall not have steam space or other spaces where steam
can be trapped. Headers shall be vented at high points as required.

c. Tubes and headers located in any radiant heat transfer zone shall be
designed for horizontal flow or upflow of water.

d. Tubes and headers located outside the primary radiant heat transfer
zones may be designed for downflow of water.

e. The generator shall be designed for equalization of water flow through
the tube circuits. Radiant and convective heating surfaces shall be
arranged for series water flow to insure uniform flow distribution and
temperature rise. Flow shall be proportioned to the heat input to
prevent formation of steam in any tubes or headers to the extent that
flow distribution becomes unbalanced. Distribution of flow may be
controlled by limiting the number of flow paths in parallel, or by
using restrictors (orifices), when required, in each group of parallel
flow paths to increase pressure drop and to insure that all groups have
the same pressure drop.

.2.4.5 Spreader Stoker Units

Spreader stoker units with continuous or intermittent automatic mechanical
ash discharge grates shall have a maximum loading of 2206 kW/square meter
700,000 Btuh/square foot of grate area. The traveling grate type shall
have a maximum loading of 1,419 kW/square meter 450,000 Btuh/square foot of
grate area.
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2.2.4.6 Underfeed Dumping Grate Units

Underfeed dumping grate units shall have a maximum loading per square meter
square foot of grate of 1,419 kW 450,000 Btuh, assuming a 10 percent
maximum ash content and 1200 degrees C 2200 degrees F minimum ash softening
temperature. The area shall not include side dumping areas.

2.2.4.7 Effective Radiant Heating Surface

Effective radiant heating surface is defined as the heat exchange surface
within the furnace boundaries which is directly exposed to radiant heat of
the flame on one side and to the medium being heated on the other. This
surface includes plain or finned tubes and headers and plain surfaces which
may be bare, metal covered, or metallic core covered. Refractory lined
surfaces shall not be counted. The surface shall be measured on the side
receiving heat. Computations of effective radiant heating surfaces shall
be based on the following:

a. Bare, metal covered, or metallic core covered tubes and headers - the
projected area, external diameter times length, of the tube or header.

b. Extended surfaces, metal and metallic surfaces extending from the tubes
or headers - 80 percent of the flat projected area, except metal blocks
not integral with tubes or headers; extended surfaces less than 6.4 mm
1/4 inch thick or more than 32 mm 1-1/4 inches long; that portion of
the extended surface which is more than one tube or header radius from
the tube or header from which it extends, are not included.

c. Furnace exit tubes - the projected area of those portions of the first
two rows of exit tubes receiving radiant heat from the fire.

2.2.4.8 Furnace Volume

Furnace volume 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.

2.2.4.9 Burners

Burners shall conform to requirements of NFPA 85, UL 296, and UL 726,
except as otherwise specified. Flame safeguard controls shall be equipped
with repetitive self-checking circuits.

2.2.4.10 Generator

The HTW generator shall have the continuous capacity within the specified
range at the specified pressure with boiler feed water at 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 all loads above 50 percent of maximum
continuous capacity. Output capacity shall be based on tests of the HIW

generator [and burner] as a unit.
2.2.4.11 Nameplates
Each HTW generator shall have nameplates stamped with:

a. Maximum continuous capacity in Watts Btuh.
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b. Radiant heating surface in square meters sqg. ft.
c. Total heating surface in square meters sqg. ft.
d. Design pressure in Pa psig.

.3 HIGH TEMPERATURE WATER GENERATOR DETAILS
Mercury shall not be used in thermometers.

.3.1 HTW Generators and Components

HTW generators shall be [site assembled] [shop assembled] type and arranged
to suit firing equipment as specified. The HTW generators shall be
designed for continuous operation at the capacity indicated. Unit shall be
designed to burn [fuel oil specified] [and] [coal of size and analysis
specified] . Watertube, waterwall type HTW generating units shall be
furnished complete with [0il burners] [and] [stokers for coal firing],
forced and induced draft fans, control and instrument panel with limit and
automatic controls, soot blowers, [over fire air system,] feedwater
regulator, low water flow cutoff and alarm, feed piping, and all other
fittings, auxiliaries, and appurtenances necessary for safe and efficient
operation. Firing equipment and boiler shall be matched and adjusted in
accordance with the boiler manufacturer's requirements. [The HTW generator
shall be factory-fabricated and assembled on a steel foundation or
foundations, or shipped in not more than three complete subunits to
minimize field erection.] Combustion controls shall be provided.

.3.1.1 Headers

Boiler shall be header-and-tube construction with header diameter limited
to accommodate the water flow and required distribution with a reasonable
pressure drop. The use of drums or excessive header sizes will not be
acceptable. Headers shall be seamless steel ASTM A106/A106M, Grade B.
Headers shall not be located in primary radiant furnace section. Bottom
portion of header at tube connection shall not be insulated. Method of
tube attachment to headers shall be by strength welding or by rolling, seal
welding, and rerolling in accordance with ASME BPVC SEC I. Rolling of
tubes into headers only is not acceptable.

.3.1.2 Tubes

Tubes shall be electric welded or seamless steel. Boilers shall have
water-cooled furnace walls of a design suitable for the application. Tubes
located in the primary furnace shall be designed for horizontal or upflow
of water. The water shall be distributed to the heating surface in
proportion to the heat absorbing capacities of these surfaces. Tube heat
absorbing surfaces shall be located so that radiant and convection sections
provide for series flow of water, from generator inlet to outlet, to ensure
uniform water distribution and uniform temperature rise from inlet to
outlet. Where required, flow orifices shall be provided. Each orifice
shall be protected from clogging by individual strainers or by the master
strainer located in the HTW generator return line. If individual strainers
are utilized, individual access openings for each strainer shall be
provided. Access plugs, if used, shall be of the shoulder type with
machined surface. The individual access openings shall be provided with
stainless steel filled gaskets. All header gasket surfaces shall be
machined to provide proper seating of gasket.
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2.3.1.3 Baffles

Baffles shall be arranged to bring the products of combustion into contact
with the heating surfaces. Baffles shall be either water-cooled or a
refractory material or metal suitable for temperatures encountered. Steel
plate or refractory baffles, if used, shall be provided with water cooling
on the radiant heat (furnace) side. The generator's convection sgection
shall have counterflow, water-to-gas, to provide an integral economizer
arrangement for optimum heat absorption, gas-to-water. Draft loss shall be
held to a minimum.

2.3.1.4 Furnace

Furnace shall be water-cooled and the combustion space shall be provided
with water cooling on sidewalls, rear wall, roof, and front, except the
portion of the front wall section required for [stoker installation] [and]
[burner installation]. For stoker-fired generators, furnace side walls and
rear wall shall be water-cooled by vertical tubes with center-to-center
spacing not to exceed twice the tube diameter, and shall be furnished with
cast-iron, water-cooled armor block at the grate line to a height of not
less than 380 mm 15 inches above the grate line. The armor block shall be
keyed and held in place without the use of bolts, pins, or mastic. The
armor block shall be readily replaceable without the use of special tools.

2.3.1.5 Supports

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

2.3.1.6 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 temperature 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.

2.3.1.7 Miscellaneous

Pipe connections shall be provided for water inlet and drain outlet, drain
valves, relief valves, blowoff, air supply to soot blowers, gauge and vent,
chemical feed, and instruments. HTW generators shall be provided with
necessary jets for furnace turbulence, the number and arrangement of which
shall be as recommended by the HTW generator manufacturer. Soot blowers
shall be provided, if required by the manufacturer. A suitable smoke
outlet with steel frame, damper, and damper shaft shall be provided.

Damper shall have high temperature roller or ball bearings at both ends of
the shaft and shall have a suitable operating arm and rod.

2.3.2 HTW Generator Setting Materials

Materials shall conform to the following:
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a. Firebrick: ASTM C27, class shall be as recommended by the HTW
generator manufacturer.

b. Insulating Brick: ASTM C155, Class A.

c. Castable Refractory: ASTM C401. The minimum modulus of rupture for
transverse strength shall not be less than 4137 kPa 600 psi after being
heat-soaked for 5 hours or more at a temperature in excess of 1370
degrees C 2500 degrees F.

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

e. Brick, Common: ASTM C62.
f. Tile, Load-Bearing, Hollow: ASTM C34, Grade LBX.

g. Iron and Steel Sheets: Galvanized, ASTM A653/A653M; gauge numbers
specified refer to United States Standard gauge. Uncoated, black:
ASTM A568/A568M, or ASTM A36/A36M.

.3.2.1 HTW Generator Casing
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NOTE: On water tube type HTW generators 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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[HTW generator walls shall be steel-encased wall construction with
fabrication details as recommended by the HTW generator manufacturer. HTW
generator wall and roof lining shall consist of a continuous screen of
closely spaced water tubes. Casing for HTW generators shall be double wall
construction. Reinforced, welded, gas-tight inner casing shall be
constructed of not lighter than 3.416 mm (10 gauge) 10 gauge black steel
sheets. Outer casing shall be constructed of not less than 1.897 mm (14
gauge) 14 gauge steel sheets. Outer casing may be either bolted or

welded. Inner casing shall be reinforced with structural steel to provide
rigidity and prevent buckling. Inner casing in furnace section shall abut
furnace tubes with no foreign sealer between the tube steel and the casing
steel. Casing shall not be attached to tubes. Each horizontal tube shall
be supported independently of casing at intervals not exceeding 1.8 m 6 feet.
The inner casing shall be applied so as to form expansion joints at the
point of tube support. Where refractory is installed at access doors, the
double casing shall be constructed to form a gas-tight seal and at no point
shall combustion gases be able to enter between inner and outer casing.

All welded joints and openings shall be checked by a pressure test. Any
casing leakage shall be repaired and made pressure-tight. The maximum
deflection of the reinforced panels shall not exceed 1/360 of the length of
the maximum span. Block insulation shall be applied between the inner and
outer casings and held securely with insulating pins. The casing tested
shall be capable of holding a pressure of 1.5 times the predicted maximum
furnace operating pressure.] [HTW generator walls shall be 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
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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 fin shall not be
less than 6.4 mm 1/4 inch thick. The construction shall form a
pressure-tight structure capable of transferring a maximum amount of heat
to the tube. All welded joints and openings shall be checked by a pressure
test. Any casing leakage shall be repaired and made pressure tight. The
maximum deflection of the reinforced panels shall not exceed 1/360 of the
length of the maximum span. The structure tested shall be capable of
holding a pressure of 1.5 times the predicted maximum furnace operating
pressure.]

.3.2.2 Walls
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NOTE: For personnel safety, the design temperature
of the casing surface should not exceed 65 degrees C
(150 degrees F). Should the designer wish to use a
design surface temperature between 55 and 65 degrees
C (130 and 150 degrees F), an economic evaluation
must be performed. The evaluation must determine if
the additional capital costs for insulation outweigh
the cost savings due to reduced boiler radiation

losses.
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[Refractory behind the waterwall tubes shall be high-duty refractory not
less than 65 mm 2-1/2 inches thick conforming to manufacturer's
requirements.] High temperature block and mineral wool blanket shall be
provided between the refractory backup and steel casing or between an inner
and outer casing. Thickness of insulation shall be such that an average
casing temperature in the furnace area will not exceed [55] [ ] degrees
C [130] [ 1 degrees F with a surface air velocity of 508 mm/second 100
fpm, and an ambient air temperature of 25 degrees C 80 degrees F when
operating at full capacity.

.3.2.3 HTW Generator Roof
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NOTE: For personnel safety, the design temperature
of the casing surface should not exceed 65 degrees C
(150 degrees F). Should the designer wish to use a
design surface temperature between 55 and 65 degrees
C (130 and 150 degrees F), an economic evaluation
must be performed. The evaluation must determine if
the additional capital costs for insulation outweigh
the cost savings due to reduced boiler radiation

losses.
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Refractory lining conforming to manufacturer's requirements shall consist
of not less than 65 mm 2-1/2 inches of high-duty refractory backup behind
the roof tubes and sufficient thickness of high temperature block
insulation or mineral-wool blanket suitable for the temperature encountered
to limit casing temperature in the furnace area to [55] [ ] degrees C
[130] [ ] degrees F, with a surface air velocity of 508 mm/second 100
fpm and an ambient air temperature of 25 degrees C 80 degrees F when
operating at full capacity. Manholes and other inspection and access
openings, and identification plates and stamps shall have insulation
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finished neatly against a metal ring provided for this purpose.
.3.2.4 Bridge Walls

Bridge walls exposed on all sides to radiant heat and the products of
combustion shall be constructed of super-duty refractory not less than 457
mm 18 inches thick, conforming to manufacturer's requirements. Walls having
only the front side exposed to radiant heat and the products of combustion
shall have front facing and cap constructed of 225 mm 9 inches of
super-duty refractory and back facing of not less than 225 mm 9 inches of
low-duty firebrick. The base of the wall shall be common brick.

.3.2.5 Settling Chamber

Settling chamber for the removal of fly ash shall be provided below the
last pass of each HTW generator. Chamber shall have means for frequent
cleaning without shutting down the HTW generators.

.3.2.6 Expansion Joints

Expansion joints shall be provided where indicated and elsewhere as
required to permit all brickwork to expand freely without interference with
the boiler. Joints shall be of adequate width, tightly sealed against
leakage and free from mortar, with the outer 100 mm 4 inches sealed with
resilient mineral wool suitable for 925 to 1095 degrees C 1700 to 2000
degrees F. 1In addition, to allow for expansion of the inner face, a series
of 3 mm 1/8 inch wide vertical openings, spaced 1.8 m 6 feet apart, shall
be provided on the furnace side of the wall. Proper provision shall be
made for expansion and contraction between boiler foundation and floor as
specified.

.3.2.7 Firebrick

Firebrick shall be laid up in air-setting mortar. Each brick shall be
dipped in mortar, rubbed, shoved into its final place, and then tapped with
a wooden mallet until it touches the adjacent bricks. Mortar thick enough
to lay with a trowel shall not be permitted. Maximum mortar joint
thickness shall not exceed 3 mm 1/8 inch and average joint thickness shall
not exceed 1.6 mm 1/16 inch.

.3.2.8 Plastic Refractory

Plastic refractory shall be installed in accordance with the manufacturer's
recommendation and by workmen skilled in its application.

.3.3 Boiler Fittings and Appurtenances
HTW generator fittings and appurtenances suitable for a HTW working

pressure of [ ] Pa psig and [ ] degrees C degrees F shall be
installed with each HTW generator in accordance with ASME BPVC SEC I.

.3.3.1 Thermometer

Thermometer for HTW generator inlet water and outlet water shall be
provided for each HTW generator in a visible location on the HTW generator.

.3.3.2 Pressure Gauge

Pressure gauge shall be provided for each HTW generator in a visible
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location on the HTW generator.
.3.3.3 Relief Safety Valves

HTW generator relief safety valves shall be installed such that the
discharge shall be through piping extended to the plant blowoff tank.
Relief valves shall be sized, constructed, and their set pressures shall be
determined in accordance with ASME BPVC SEC I.

.3.3.4 Drain Valves

Drain valves in tandem shall be provided at each drain point of blowdown as
recommended by the HTW generator manufacturer. Piping shall conform to the
requirements of ASME BPVC SEC I and shall be extra strong weight black
steel pipe conforming to ASTM A53/A53M. Drain valves shall conform to

ASME BPVC SEC I and shall be the balanced seatless type unless otherwise
approved.

.3.4 Soot Blowers

When required, HTW generator shall be provided with soot blowers using
compressed air as the blowing medium. The soot blower system shall be the
automatic sequencing and intermittent puff type, and the soot blower
control unit shall be suitable for mounting on the generator control
panels. The soot blower units shall be rotated automatically in successive
steps by their controller, each step involving no more than a 69 kPa 10 psi
drop in air pressure at the receiver. After one unit is operated in
successive steps through its cycle, the controller shall shift the
operation to the second soot blower unit, and so on, until all units on
that generator have been operated, after which the controller shall be shut
down automatically by the sequence controls. The soot blower heads shall
have elements of suitable chrome alloy material for the temperatures
encountered in the HTW generator. The sequence timer shall have provision
for manual selection of the soot blower units to be used.

.4 FUEL BURNING EQUIPMENT
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NOTE: The designer must include all the required
data for proper design of the boiler. Delete all
references to coal and stokers where oil is the only
fuel to be utilized.

Paragraphs describing stoker equipment not required
shall be deleted. Stokers and stoking equipment
selected will be based on the following:

Boilers having output capacities of 3,517 kW
(12,000,000 Btuh) or more will be equipped with
mechanically-driven grates operating continuously or
intermittently. Dump grates will not be permitted
in boilers in this size range. Spreader stokers
will be specified when bituminous coal with ash
content on a dry basis in excess of eight percent or
ash fusion temperature lower than 1200 degrees C
(2,200 degrees F) is to be used. Pulsating grate
units will be water-cooled and complete with
automatic coal feed and continuous ash removal.
Conveyor stokers may be specified if suitable for
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the type of coal available. Chain or traveling
grate may be specified by deletion of one type of
grate, or the choice between the two types may be
left to the Contractor by including both types in
the description. The following is a general guide
in determining which type of grates to investigate:

MW Output (Size) Type of Grate and Stoker
(MBtuh Output)

735 - 5860 Single retort, stationary grate,
(2,500 - 20,000) underfeed stokers

5860 - 8800 Single retort, moving grate,
(20,000 - 30,000) |underfeed stoker

1465 - 22000 Reciprocating grate, front

(5,000 - 75,000) continuous ash discharge stoker

1465 - 29500 Vibrating conveyor grate, front
(5,000 - 100,000) |continuous ash discharge stoker

5860 - 36500 Water-cooled, incline grate,
(20,000 - 125,000) hopper fed vibrating grate stoker

8800 - 120,000 Spreader stoker, continuous
(30,000 - 400,000) | front ash discharge
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The HTW generator manufacturer shall certify that the stoker selected will
be satisfactory for the HTW generator design. Stokers and HTW generator
shall be capable of efficiently burning coal with fuel sizing conforming to
ABMA Boiler 203 for Stoker Firing of Bituminous Coals, approximately [ ]
mm inches in size with an approximate moisture content of [ ] percent
and having the following analyses:

Proximate Analysis Percent, Dry

Moisture [ 1

Volatile matter [ 1

Fixed carbon [ 1

Ash [ 1
Ultimate Analysis Percent, Dry

Carbon [ ]

Hydrogen [ ]

Nitrogen (Calc) [ ]

Sulfur [ 1
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2

Ultimate Analysis Percent, Dry

Chlorine [ ]

Ash [ ]

Oxygen (Diff) [ ]

kJ/kgBtu/lb. as [ ]
received

kJ/kgBtu/lb. - dry [ 1

Grindability [ ]

Raw Fuel Size [ ]

Ash Analysis Percent

Sio(2) [ ]

A1 (2)0(3) [ ]

Ti0(2) [ 1

Fe (2)0(3) [ ]

CaO [ 1

MgO [ ]

Na (2)0 [ 1

K(2)0 [ 1

SO (3) [ ]

Ash Fusion Temperatures Degrees CDegrees F

Initial deformation [ ]
temperature

Softening temperature [ ]

Fluid temperature [ ]

4.1 Spreader Stokers

Spreader stokers shall be the overfeed self-feeding type suitable for
burning a portion of the coal in suspension, but sized assuming 100 percent
combustion on the grate. [Coal shall be evenly distributed across the full
width of the grate by not less than [ ] feeder units. Unit shall be
designed for operation of any feeder independently of the others, or it
shall be possible to operate all feeders simultaneously.] Feeders shall be
capable of handling and uniformly distributing coal over the grate area.
Feeders shall be the mechanical-rotating type, shall have no moving parts
within the combustion chamber, and where moving parts are exposed to
excessive heat, such parts shall have all bearings protected by suitable
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water jackets. Grease or oil lubrication shall be provided for all
bearings. Stoker shall be designed for readily adjustable feed
distribution of coal on the grates.

.4.1.1 Grates

Grates for spreader stoker firing shall be high air resistant type and
arranged for powered mechanical or compressed air actuated dumping in
sections. Openings shall provide proper distribution of air under the fuel
bed. [Grates shall be in sections to match the feeders with provisions for
shutting off the forced draft to each section so that any section of the
grate can be cleaned while the others remain in service.] Grates shall be
heavy-duty, heat-resisting cast-iron. Mechanical dumping shall be with
[air-] [water-] actuated power cylinders connected to the grates, and
grates shall be furnished complete with cylinders, linkages, valves, and
piping as required. Each section shall dump independently of other
sections. Necessary over fire air jets complete with fans, ducts, and air
control valves shall be provided as required for proper turbulence and
combustion. Grate drives shall be independent of feeder drives to provide
independent speed variation of feeders and grates.

.4.1.2 Traveling Grates

Traveling grates shall be high air resistant type especially designed for
spreader stoker firing and for continuous ash discharge. Openings shall
provide proper distribution of air under the fuel bed. Grates shall be
heavy-duty, heat-resisting cast-iron, and individual sections shall be
replaceable without taking the grate out of service. Air seals around
grate shall hold air leakage to a minimum. Moving grates shall be
furnished complete with supporting steel, shafts, sprockets, chain, gears,
skid bars, and bearings as required. The front end of the grates where the
ash is discharged shall be enclosed with a dust-tight enclosure made of
heavy cast-iron plates not less than 16 mm 5/8 inch thick and properly
protected with firebrick where exposed to the furnace or shall be of
refractory lined steel plate. The vertical fronts of the enclosure shall
be fitted with refractory lined inspection and access doors, one for each
feeder. The roof of the enclosure shall be sealed with refractory to
protect the metal parts from the furnace temperature. The underside of the
grates shall be enclosed to form a chamber. Hopper for receiving the ashes
shall be constructed as indicated or as recommended by the manufacturer.
Over-fire air jets shall be provided as required for proper turbulence and
combustion.

.4.1.3 Vibrating Grate

Vibrating grate of high air resistant type shall be especially designed for
spreader stoker firing and for continuous ash discharge. Grates shall be
either air- or water-cooled with openings to provide proper distribution of
air under the fuel bed. Grates shall be heavy-duty, heat-resisting
cast-iron, and individual sections shall be replaceable. A manual
adjustment shall be provided to regulate the ash bed thickness and ashes
shall be automatically discharged to the ash pit. The front of the grates
where the ash is discharged shall be enclosed with a dust-tight enclosure
of heavy cast-iron plates not less than 16 mm 5/8 inch thick and properly
protected with firebrick where exposed to the furnace, or shall be of
refractory-lined steel plate. The vertical fronts of this enclosure shall
be fitted with refractory-lined inspection and access doors, one to each
feeder. The roof of this enclosure shall be sealed with refractory for
protecting the metal parts from the furnace temperature. The underside of
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the grates shall be enclosed to form a chamber with a hopper for receiving
the ashes. Over-fire air jets shall be provided for turbulence and
combustion.

.4.1.4 Controls

Stoker controls that accurately regulate the coal feed rate shall be the
type required for connection to the combustion control system. Manual
setting of the coal feed rate with variation of stoker feed as required to
maintain any desired capacity between 50 and 110 percent of boiler capacity
shall be possible without disconnecting linkage. Separate feeder and grate
drives shall be provided. Grate shall be driven through a variable speed
transmission with devices for changing speed interlocked with fuel feed
regulation. Manual adjustment of grate speed shall be only for allowing
synchronization with fuel feed. All gears and chains of the variable speed
transmission and gear reduction units, as required, shall run in a bath of
0il and be enclosed in a dust-tight and oil-tight case.

Front and rear shafts of the grates shall be fitted with a forced
lubrication system with fittings located outside the setting. All bearings
shall be antifriction type with hardened inner and outer races fitted with
dust seals and easily accessible forced lubrication fittings. Stoker and
grate shall be provided with safety release devices to protect the
mechanism from foreign materials or obstructions. Stoker shall be driven
by electric motor. Electric motor shall be [totally enclosed, fan-cooled]
[totally enclosed fan-cooled for installation in Class II, Division 1,

Group F hazardous location in accordance with NFPA 70]. Motor starter
shall be magnetic [across-the-line] [reduced voltage start] type with
[general-purpose] [dust-tight] [explosion-proof] enclosure.

.4.1.5 Hoppers

Hoppers shall be constructed of steel plates not less than 6.4 mm 1/4 inch
thick and shall have a capacity of not less than [ 1 kg pounds per
feeder. Hoppers shall be provided with cleanout doors in the front of each
feeder. Coal feed to the hoppers shall be fitted with concave type
transitions to ensure the proper distribution of coal and coal fines across
the width of the hoppers. Stoker front plate shall form the front of the
boiler for the full width of the boiler and from the firing floor to some
point above the stoker where it shall connect to the boiler structural
framing. Front shall be cast-iron or steel plate refractory lined with
[auxiliary firing doors and] cleanout doors of refractory lined cast-iron.
Structural framing as required shall support the stoker and its components
from the boiler foundation or boiler room floor. The area under the grates
shall be divided into not less than four air-tight zones for supply of
forced draft having zone control dampers with external indicating operating
and locking devices. All pressure parts for water-cooled grates including
watertubes, headers, and valves furnished by the stoker manufacturer shall
be for boiler pressure specified and shall be constructed in accordance
with ASME BPVC SEC T.

.4.1.6 Air Systems

Spreader stokers shall be provided with over-fire turbulence and cinder and
dust reinjection systemg. Either air or steam can be used as the transport
medium. Air systems shall be provided with operating air by a single, low
volume high-pressure fan driven by a splash-proof electric motor. The
reinjection system ejectors shall be properly designed, located, and sized
for maximum fly ash pickup from all points. Nozzles for each system shall
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be equipped with manometer connections and heavy-duty adjustable dampers
fitted with locking devices and position indicators. Nozzles shall provide
maximum combustion efficiency and furnace turbulence. A manometer
connection and a permanent manometer shall be provided immediately
downstream from the main reinjection air supply damper. A portable
manometer shall be provided.

4.2 Underfeed Stokers
.4.2.1 Ram-Type Stokers

Single retort, heavy-duty ram-type stokers shall be equipped with
stationary or moving grates and side dump platesg, and shall be provided
with electric motor drive and all necessary auxiliary equipment. Dumping
power cylinders shall be compressed air actuated. Stokers shall be capable
of handling the coal specified. Coal shall be fed from the hopper into the
retort by means of a ram and shall be evenly distributed along the full
length of the retort with auxiliary pusher blocks on a pusher rod located
at the bottom of the retort and actuated by the coal ram. Dampers shall be
provided between ash pits and main air chamber under stoker to permit
control of air distribution to the grate surface. Dampers shall be
arranged for operation from the front plate of the boiler. Air
distribution shall be such that the air pressure is greatest where the fuel
bed is the thickest. Air quantity shall vary in direct proportion with
coal feed rate and shall be controlled automatically.

4.2.2 Grate Surface

Grate surface shall include the underfeed retort area, air admitting
tuyeres, side combustion grates, and the side dumping plates. Retorts
shall be sectional construction of large capacity and proper shape to
distribute coal uniformly over the entire grate surface with a minimum of
moving parts within the furnace. Stokers having total grate width of more
than 2.1 m 7 feet shall have movable grates providing positive lateral
feeding of the coal from the retort toward the dump plates. Retort and
grate sections shall be constructed of heavy-duty, heat-resisting
cast-iron, shall be cored for proper air distribution, and shall be
designed for easy replacement of individual sections. Ash dump plates
shall be provided with necessary levers and linkage for hand operation from
the front of the boiler.

.4.2.3 Ram Feed

Ram feed shall be mechanical, pneumatic, or hydraulic driven by an electric
motor connected through an efficient gear reduction unit, crank shaft, and
connecting rod. Motors shall be [totally enclosed fan-cooled typel

[totally enclosed fan-cooled type for installation in a Class II, Division

1, Group F hazardous location in accordance with NFPA 70]. [Motor starter
shall be magnetic [across-the-line] [reduced voltage start] type with
[general-purpose] [dust-tight] [explosion-proof] enclosure.] Stoker

controls shall be for connection to the combustion control system to
accurately regulate the coal feed rate. Manual setting of the coal feed
rate shall be possible without disconnecting linkage, with variation of
stoker feed as required to maintain any desired capacity between 25 and 110
percent of boiler capacity in 10 or more equal increments. Regulation of
the coal feed rate shall be by varying the time increments between strokes
of the ram. A throw-out release shall protect the coal feeding mechanism
from injury in case foreign materials obstruct normal operation.

SECTION 33 60 00.00 10 ©Page 30



2.4.2.4 Hoppers

Hoppers shall be constructed of steel plates not less than 6.4 mm 1/4 inch
thick and shall have a capacity of not less than [ ] kg pounds.

Hoppers shall be provided with cleanout doors. Stoker front plate shall
form the front of the boiler for the full width of the boiler and extend
from the firing floor to some point above the stoker where it shall connect
to the boiler structural framing. Front shall be cast-iron or steel plate,
refractory lined with [auxiliary firing doors and] cleanout doors of
refractory-lined cast-iron. Structural framing as required shall support
the stoker and its components from the boiler foundation or boiler room
floor. Water spray pipes and nozzles shall be provided for quenching the
ashes in the ash pit.

2.4.3 Conveyor Stokers

Conveyor stokers shall be the grate level feed, forced draft [chain grate]
[traveling grate] type and shall be provided complete with hoppers, feed
gate, drive shaft, sprocket wheelg, grate, drive, and all necessary
auxiliary equipment. Stokers shall be capable of handling the coal
specified. Coal shall be fed automatically at a constant rate from the
hopper onto the moving grate and shall be evenly distributed across the
full width of the grate. The stoker frame shall be provided with not less
than four air-tight zones for supply of forced draft and shall have
suitable zone control dampers with external indicating, operating, and
locking devices.

2.4.3.1 Grates

Grates shall have individual sections constructed of heavy-duty,
heat-resisting cast-iron, shall be fitted or cored for proper air
distribution, and shall be designed for easy replacement of individual
sections. [Chain grates shall have staggered links connected by pins to
form a continuous flat chain the full width of the furnace.] [Traveling
grates shall have grate blocks mounted on carrier bars which, in turn,
shall be fastened to two or more drive chains to form a continuous flat
grate surface the full width of the furnace.] Continuous grates shall be
supported at the ends by suitable sprockets and at intermediate points on
suitable tracks or skids.

2.4.3.2 Conveyor Grate

Conveyor grate shall be driven by [electric motor connected through a
suitable speed-reduction unit] [hydraulically-operated variable speed
drive] . All gears and chains required for the drive shall be enclosed in a
dust-tight and oil-tight housing. Main shafts for the grates shall have a
forced system of lubrication with fittings located outside the casing or
have self-lubricating bearings. If the forced lubrication system is
supplied, bearings shall be fitted with dust seals and easily accessible
forced lubrication fittings. Stoker controls shall be suitable for
connection to the combustion control system to accurately regulate the coal
feed rate. Manual setting of the coal feed rate by varying stoker feed as
required to maintain any desired capacity between 25 to 125 percent of
boiler capacity shall be possible without disconnecting linkage. Feed rate
shall be changed by varying the speed of the grate. Air volume shall
automatically vary in direct proportion with the feed rate. Possible feed
rate shall vary in not less than 10 equal increments. Electric motor shall
be [totally enclosed fan-cooled type] [totally enclosed fan-cooled type
suitable for installation in a Class II, Division 1, Group F hazardous
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location in accordance with NFPA 70]. [Motor starter shall be [manuall
[ [magnetic] [across-the-line] [reduced voltage start]] type with
[general-purpose] [dust-tight] [explosion-proof] enclosure.]

.4.3.3 Hoppers

Hoppers shall be constructed of steel plates not less than 6.4 mm 1/4 inch
thick, shall have a capacity of not less than [ ] kg pounds, and shall
be provided with suitable cleanout doors. Coal feed to the hoppers shall
be fitted with concave type transitions to insure the proper distribution
of coal and coal fines across the width of the hoppers. Stoker frame shall
be constructed of cast-iron, cast steel, or forgings, and all parts of the
stoker, except the grates, shall be properly cooled or otherwise protected
from the furnace heat to prevent damage by warping or undue expansion.
Furnace arrangement and shape shall be as recommended by the stoker
manufacturer to insure proper combustion of the fuel. Stoker front plate
shall form the front of the boiler for the full width of the boiler and
extend from the firing floor to some point above the stoker where it shall
connect to the boiler structural framing. Front shall be cast-iron or
steel plate, refractory-lined with cleanout doors of refractory-lined cast
iron. Structural framing as required shall support the stoker and its
components from the boiler foundation or boiler room floor. At the end of
the grate, the ash shall be discharged into a bunker or pit as indicated.
The bunker shall have a dust-tight enclosure made of steel plates not less
than 6.4 mm 1/4 inch thick, properly protected with firebrick where exposed
to the furnace, and shall be fitted with cast-iron, refractory-lined
inspection and access doors, and shall have provisions for ash removal.

.4.4 Vibrating Grate Stokers

Vibrating grate stokers shall be the grate level feed, forced draft type
with the vibrating action of the grate used to feed the coal from the
hopper through the furnace and to discharge the ashes into the ash pit.
Stokers shall be provided complete with hopper, feed gate, grate, drive
mechanism, and all necessary auxiliary equipment. Stoker shall be capable
of handling the specified coal. Coal shall be automatically fed from the
hopper onto the grate and shall be evenly distributed across the full width
of the grate. A manual adjustment shall be provided to regulate the fuel
bed thickness. Ashes shall be automatically and continuously discharged to
the ash pit. The area under the grates shall be divided into not less than
four air-tight zones for forced draft supply and shall have suitable zone
control dampers with external indicating, operating, and locking devices.

.4.4.1 Grates

Grates shall be either air-cooled or water-cooled with grate bars in
intimate contact with the water tubes. Grates shall have individually
replaceable sections of iron or steel suitable for the temperatures
encountered. All pressure parts including water tubes, headersg, and valves
shall be suitable for boiler pressure specified and shall be constructed in
accordance with ASME BPVC SEC I. Grate sections shall be properly designed
for even air distribution over the entire grate area.

.4.4.2 Controls
Stoker controls shall be designed for connection to the combustion control
system to accurately regulate the coal feed rate and shall be arranged for

manual operation, independent of the combustion control system. Variation
of coal feed rate shall be accomplished by changing the length of time of
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the vibrations. Vibration generator shall be belt-connected or
gear-connected to the electric motor. Unit shall be free of any vibration
that may damage other parts of the boiler or the building structure.
Bearing requiring lubrication shall be provided with easily accessible
lubrication fittings. Combustion air volume shall automatically wvary in
direct proportion with the coal feed rate. Stoker shall be driven by
electric motor. Motor shall be high starting torque [totally enclosed,
nonventilated] [totally enclosed, fan-cooled] totally enclosed, fan-cooled
suitable for installation in a Class II, Division 1, Group F hazardous
location in accordance with NFPA 70. Motor starter shall be magnetic,
reversing [across-the-line] [reduced voltage start] type with
[general-purpose] [dust-tight] [explosion-proof] enclosure.

.4.4.3 Hoppers

Hoppers shall be constructed of steel plates not less than 6.4 mm 1/4 inch
thick, shall have a capacity not less than [ ] kg pounds, and shall be
provided with a suitable method of cleanout. Furnace arches of a design
suitable for the intended use and a type that will insure proper combustion
of the fuel shall be provided. Lower furnace sidewall headers in a
waterwall boiler shall be inclined to accommodate the inclined grate
arrangement. Stoker front shall form the front of the boiler for the full
width of the boiler and shall extend from the firing floor to some point
above the stoker where it shall connect to the boiler structural framing.
Front shall be cast-iron or steel plate refractory lined with cleanout and
access doors of refractory-lined cast-iron. Structural framing as required
shall support the stoker and its components from the boiler foundation or
boiler room floor. At the end of the grate the ash shall be discharged
into a bunker or pit as indicated. The bunker shall have a dust-tight
enclosure made of steel plates not less than 15.9 mm 5/8 inch thick,
properly protected with firebrick where exposed to the furnace and shall be
fitted with cast-iron, refractory-lined inspection and access doors, and
provisions for ash removal.

.4.5 Burners
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NOTE: The designer must include all the required
data for proper design of the boiler. Delete all
references to coal and stokers where oil is the only

fuel to be utilized.
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Where indicated and specified, each HTW generator shall be provided with
oil-fired burner or burners. The burner assembly and control systems shall
conform to NFPA 85, UL 296, and UL 726, except as otherwise specified.
Supervised manual, semiautomatic, and fully automatic combustion safety
controls shall conform to NFPA 85 and ASME CSD-1.

.4.