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St andard Products
Nanepl at es
Prevention of Rust
Equi prent Guards and Access
Use of Asbestos Products
GH TEMPERATURE WATER GENERATORS
Capacity
El ectrical Equi pment
.1 Mot or Ratings
.2 Motor Starters
Heating Pl ant Requirenents
HTW CGener at or Desi gn Requirenents
Radi ant Heat | nput
Maxi mum Heat | nput
Conbustion Gas Tenperature
Desi gn Requi renent s
Spreader Stoker Units
Under feed Dunping Gate Units
Ef fective Radi ant Heating Surface
7.1 Bare, Metal Covered, or Metallic Core Covered Tubes
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.2 Ext ended Surfaces, Metal and Metallic Surfaces
ing fromthe Tubes or Headers
.3 Furnace Exit Tubes
Fur nace Vol une
Bur ners
0 Gener at or
1 Nanepl at es
TEMPERATURE WATER GENERATOR DETAI LS
HTW Cener at ors and Conponents
Header s
Tubes
Baf f | es
Fur nace
Supports
Access Doors
M scel | aneous
HTW CGenerator Setting Materials
HTW Gener at or Casi ng
Wl s
HTW Gener at or Roof
Bridge Walls
Settling Chanber
Expansi on Joints
Fi rebrick
Pl astic Refractory
oi l er Fittings and Appurtenances
Ther nonet er
Pressure Gauge
Rel i ef Safety Val ves
Drain Val ves
Soot Bl owers
UEL BURNI NG EQUI PMENT
Spreader Stokers
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1.1 G ates
1.2 Traveling Grates
1.3 Vibrating Grate
1.4 Control s
1.5 Hoppers
1.6 Air Systens
Under f eed St okers
2.1 Ram Type Stokers
2.2 G ate Surface
2.3 Ram Feed
2.4 Hopper s
Conveyor Stokers
3.1 G ates
3.2 Conveyor G ate
3.3 Hopper s
Vibrating Grate Stokers
4.1 G ates
4.2 Control s
4.3 Hopper s
Bur ners
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Fuel G| Punping and Heating Sets

COVBUSTI ON CONTROL EQUI PMENT

1 Combustion Controls

2 St oker Control s

3 Posi tioni ng Type Combustion Control Equi pnent

4 Sem - Meteri ng Type Combusti on Control Equi pnent
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Conbustion Control with Oxygen Trim

HTW CGenerator Limt Controls

Burner Control/Fuel Safety System

.1 Desi gn Requi renent s

8.1.1 Mai nt enance and Reliability Requirenents
8.1.2 Adverse El ectrical Conditions

2 Syst em Desi gn

3 System Functi onal Requirenents

8.3.1 Oper ati ng Modes

8.3.2 Furnace Purge and Boiler MNonitor
8.3.3 I gniter Control

8.3.4 Main G| Burner Control

8.3.5 Fuel Safety Subsystem

8.3.6 Fl ame Moni toring

8.3.7 Encl osur es

8.3.8 Local Term nati on Boxes

8.3.9 I nterconnecting Cabl e Requirenents
8.3.10 Buf fered Qutput Signals

| NG PLANT PANELS AND | NSTRUMENTS

HTW Generator | nstrunment and Control Panel
I ndi cators

Recor ders

Panel Displ ay

Hot WAter and Feedwater Fl ow Measurenent
Pressure Gauges

Di al Indicating Thernmoneters

.1 Expansi on Tank and Dunp Tank Thernmoneters
.2 Inlet and Qutlet CGauges of HTW Generators

Renot e Readi ng Tenperature |ndicators

.1 Punp Ther moneters

.2 Pi pel i ne Thernoneters
.3 Flue Gas and Fuel Gl (if Gl-Fired) Thernoneters
.4 Separ abl e Socket s

Oxygen Anal yzer

Flue Gas Opacity Monitor

Fuel Fl ow Meter

Water Fl ow Meter

Bt u Recorder

Makeup Water Meter

Master Control Center

Panel Board

Di stribution Zone Val ve Controls
Expansi on Tank Water Level |ndicator
Annunci at or

Liquid Level Control Stations
15.5.1 Expansi on Tank Overflow Controll er
15.5.2 Dunp Tank Overflow Controller
.6 Di stribution Zones Control Station
.7 Pl ant Master Controller
.8 d ock

Panel Piping and Wring

Pil ot Lights

Conti nuous Em ssi ons Monitoring
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NI TROGEN PRESSURI ZATI ON SYSTEM

1
.2
.3

Expansi on Tank
Dunp Tank
Expansi on Tank and Dunp Tank Fittings

BLONOFF SYSTEM
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.8.1 Sanpl e Cool er
.8.2 Bl owof f Tank
WASTE HEAT RECOVERY EQUI PMENT
.9.1 Econoni zers
.9.2 Air Preheaters
0 DRAFT FANS
2.10.1 Draft Fan Control
2.10.2 Draft Fan Drives
.11 AR DUCTS
.12 BREECHI NG
.13 STACKS
.14 ELECTRI C MOTOR- DRI VEN PUWPS
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2.14.1.3 Punp Coupling and Guard
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2.14.2 Enmer gency Makeup Water Punp
2.14.3 Makeup Water Punps
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.15 LTW EXPANSI ON TANK
.16 HEAT EXCHANGERS
2.16.1 Water Heaters
2.16.2 LTW Heat Exchanger for Fuel G| Heating
.17 CHEM CAL TREATMENT AND WATER SOFTENI NG EQUI PMENT
2.17.1 Chemi cal Feeder
2.17.2 Chemi cal Feed Punps and Tanks
2.17.3 Wat er Softeni ng Equi pnent
2.17.3.1 Wat er Anal ysi s
2.17.3.2 Zeolite
2.17.3.3 React or Tank
2.17.3. 4 Sof t eni ng System
2.17.3.5 Water Test Kit
2.17.3.6 Treated Water Storage Tank
18 HTW SPECI ALTI ES
2.18.1 Sedi nent Trap and Bl ender
2.18.2 Li ne M xer
2.18.3 Li quid Level Control Colum
19 Al R COVWPRESSORS
2.19.1 Service Air Conpressors
2.19.2 I nstrunent Air Conpressors
20 Pl PI NG
2.20.1 Pi pe
2.20.2 Fittings
2.20.3 Ni ppl es
2.20.4 Uni ons
2.20.5 Pi pe Threads
2.20.6 Pi pe Expansi on
2.20.6.1 Expansi on Joints
2.20.6.2 Fl exi ble Ball Joints
2.20.7 Val ves
2.20.7.1 Check Val ves
2.20.7.2 Gate Val ves
2.20.7.3 d obe Val ves and Angl e Val ves
2.20.7. 4 Thernpstatic Regul ati ng Val ve
2.20.7.4.1 Cooling Water Control Valves
2.20.7.4.2 Makeup Water Heater Control Valve
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2.20.7.4.3 LTW Heater Control Valve
2.20.7.4.4 Donestic Water Heater Control Valve
.20.8 Back Pressure Relief Valves
.20.9 Exhaust Heads
.20.10 Strainers
.20.11 Pi pe Hangers, Inserts, and Supports
2.20.11.1 Types 5, 12, and 26
2.20.11.2 Type 3
2.20.11.3 Type 18
2.20.11.4 Types 19 and 23
2.20.11.5 Type 20
2.20.11.6 Type 24
2.20.11.7 Type 39 Saddle or Type 40 Shield
2.20.11.8 Hori zontal Pipe Supports
2.20.11.9 Vertical Pipe Supports
2.20.11.10 Type 35 CGuides with Slides
2.20.11.12 Pi pe Hangers on Horizontal |nsul ated Pipes
2.20.11.12 Pi pi ng in Trenches

I NSULATI ON
TOOLS

'2.22.1 Snmoke Pi pe C eaner
2.22.2 Firing Tools
2.22.3 W enches and Gaskets

FUEL O L TANKS

'2.23.1 Fuel -G | Storage Tanks
2.23.2 Hot - Wat er Coi
2.23.3 Tank Accessories
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COAL HANDLI NG EQUI PMENT

24. 1 Screw Conveyor

24.2 Belt Conveyor

.24.3 Fl i ght Conveyor

.24. 4 Bucket El evators

24.5 Vi brating Conveyor

24.6 Gravinmetric Wi gh Feeder
7

. Track Hoppers
2.24.7.1 Rack- and- Pi ni on Gate
2.24.7.2 Vi brating or Belt Feeders
.24.8 Truck Hoppers
2.24.8.1 Rack- and- Pi ni on Gate
2.24.8.2 Vi brating or Belt Feeders
.24.9 Vi br at or
.24.10 Car Heaters
2.24.10.1 Gas-Fired Heaters
2.24.10.2 Electric Infrared Radi ant Heaters
.24.11 Coal Spouts, Chutes, Inlet Boxes, and Qutlet Hoppers
.24.12 Car Spotter
.24.13 Coal Bunkers
.24.14 Coal Storage Silos
2.24.14.1 Silo Wal Il s
2.24.14.2 Concrete Stave Silo
2.24.14.3 Exteriors of Stave And Concrete Sil os
2.24.14. 4 Hi gh- and Low Level Switch
.24.15 Coal Crusher
.24.16 Vi brating Feeders
. 24.17 Tri pper
24. 18 Tracknobi | e
.24.19 En- Masse Chai n Conveyors
ASH HANDLI NG SYSTEM
25.1 Boi | er Room Ash Handl i ng System
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2.25.1.1 Ash Hopper
2.25.1.2 Cinker Ginder
2.25.1.3 Conveyor Pi pi ng
2.25.1.4 Vacuum and Comnbi nati on Vacuum Pressure Systemns
2.25.1. 4.1 Vacuum Syst em
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.1 Pi pes Passing through Waterproofing Menbranes
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Wl ded Joints
Bevel i ng
Al i gnnent
Erection
Def ective Wl di ng
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upports
Gener al
Sei sm ¢ Requirenents
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SECTION 23 50 52.00 10

CENTRAL HI GH TEMPERATURE WATER (HTW GCENERATI NG PLANT AND AUXI LI ARI ES
02/ 16

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This guide specification covers the

requi renents for high tenperature water plants of
capacities over 2,930 kW 10, 000, 000 Btuh, producing
wat er at tenperatures 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 Cuide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
items, choose applicable iten(s) or insert
appropriate information.

Renove i nformation and requirenments not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

PART 1 GENERAL

1.1 REFERENCES

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

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

t hi s paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature

when you add a Reference ldentifier (RID) outside of
the Section's Reference Article to automatically
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pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication when you choose to reconcile

references in the publish print process.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by
t he basic designation only.

Al R MOVEMENT AND CONTROL ASSOCI ATI ON | NTERNATI ONAL, | NC. (AMCA)

AMCA 801 (2001; R 2008) Industrial Process/Power
Ceneration Fans: Specification Quidelines

AMERI CAN BEARI NG MANUFACTURERS ASSCCI ATl ON ( ABMVA)

ABMA 9 (2015) Load Ratings and Fatigue Life for
Bal | Bearings

ABMA 11 (2014) Load Ratings and Fatigue Life for
Rol | er Beari ngs

AVERI CAN BO LER MANUFACTURERS ASSOCI ATI ON ( ABVA BA L)

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

AVERI CAN GAS ASSCCI ATI ON ( AGA)

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

AMERI CAN GEAR MANUFACTURERS ASSOCI ATI ON ( AGVA)

AGVA 6013 (2006A; R2016) Standard for Industrial
Encl osed CGear Drives

ANSI / AGVA 6113 (2016B) Standard for Industrial Enclosed
Cear Drives (Metric Edition)

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI Z21.22/CSA 4.4 (2015; R 2020) Relief Valves for Hot Water
Supply Systens

ANSI 783. 19/ CSA 2.35 (2017; R 2022) Gas-Fired Hi gh-Intensity
Infrared Heaters

AMERI CAN PETROLEUM | NSTI TUTE (API)

APl STD 610 (2010; Errata 2011) Centrifugal Punps for
Petrol eum Petrochem cal, and Natural Gas
| ndustri es
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AVERI CAN RAI LWAY ENG NEERI NG AND MAI NTENANCE- OF- WAY ASSOCI ATl ON
( AREMR)

AREVA Eng Man (2017) Manual for Railway Engineering

AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME Bl.20.1 (2013; R 2018) Pi pe Threads, Cenera
Pur pose (I nch)

ASME BLl. 20. 2M (2006; R 2011) Pipe Threads, 60 Deg.
General Purpose (Metric)

ASME B16. 3 (2021) Malleable Iron Threaded Fittings,
Cl asses 150 and 300

ASME B16.5 (2020) Pipe Flanges and Fl anged Fittings
NPS 1/2 Through NPS 24 Metric/lnch Standard

ASME B16. 9 (2018) Factory- Made Wought Buttwel ding
Fittings

ASME B16. 11 (2022) Forged Fittings, Socket-Welding and
Thr eaded

ASME B16. 18 (2021) Cast Copper Alloy Sol der Joint
Pressure Fittings

ASME B16. 21 (2021) Nonnetallic Flat Gaskets for Pipe
Fl anges

ASME B16. 26 (2018) Standard for Cast Copper All oy
Fittings for Flared Copper Tubes

ASME B16. 34 (2021) Valves - Flanged, Threaded and
Wel di ng End

ASME B16. 39 (2020) Standard for Malleable Iron
Threaded Pi pe Uni ons; C asses 150, 250,
and 300

ASME B31.1 (2022) Power Piping

ASME BPVC SEC | (2017) BPVC Section |I-Rules for

Constructi on of Power Boilers

ASME BPVC SEC I X (2017; Errata 2018) BPVC Section
| X-Wel di ng, Brazing and Fusi ng
Qualifications

ASME BPVC SEC VI | (2017) BPVC Section VII-Recomrended
Gui delines for the Care of Power Boilers

ASME BPVC SEC VIII1 D1 (2019) BPVC Section VIII-Rules for
Construction of Pressure Vessels Division 1

ASME CSD- 1 (2021) Control and Safety Devices for
Automatically Fired Boilers
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ASME PTC 4

ASME PTC 10

(2013; R 2023) Fired Steam Cenerators

(2022) Perfornmance Test Code on
Conpressors and Exhausters

AMERI CAN WATER WORKS ASSCCI ATI ON ( AWMA)

AWM C203

AWM C213

(2020) Coal -Tar Protective Coatings and
Linings for Steel Water Pipelines - Enanel
and Tape - Hot- Applied

(2022) Fusi on-Bonded Epoxy Coatings and
Linings for Steel Water Pipe and Fittings

ASTM | NTERNATI ONAL ( ASTM

ASTM A36/ A36M

ASTM A53/ A53M

ASTM A106/ AL06M

ASTM Al67

ASTM A242/ A242M

ASTM A514/ A514M

ASTM A568/ A568M

ASTM A653/ A653M

ASTM A733

ASTM B68/ B68M

ASTM B88

(2019) Standard Specification for Carbon
Structural Steel

(2022) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc-Coated,
Wl ded and Sean ess

(2019a) Standard Specification for
Seam ess Carbon Steel Pipe for
Hi gh- Tenperature Service

(2011) Standard Specification for

St ai nl ess and Heat - Resi sting

Chromi um Ni ckel Steel Plate, Sheet, and
Strip

(2013; R 2018) Standard Specification for
Hi gh-Strength Low Al l oy Structural Steel

(2022) Standard Specification for
Hi gh-Yi el d- Strength, Quenched and Tenpered
Alloy Steel Plate, Suitable for Welding

(2019a) Standard Specification for Steel,
Sheet, Carbon, Structural, and

Hi gh-Strength, Low Alloy, Hot-Rolled and
Col d- Rol | ed, General Requirenents for

(2023) Standard Specification for Steel
Sheet, Zinc-Coated (Gal vani zed) or
Zinc-lron All oy-Coated (Gal vanneal ed) by
the Hot-Di p Process

(2016; R 2022) Standard Specification for
Wl ded and Seaml ess Carbon Steel and
Austenitic Stainless Steel Pipe Nipples

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

(2022) Standard Specification for Seanl ess
Copper Water Tube
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ASTM B88M (2020) Standard Specification for Seanl ess
Copper Water Tube (Metric)

ASTM C27 (1998; R 2022) Fireclay and Hi gh- Al um na
Refractory Brick

ASTM C34 (2023) Standard Specification for
Structural C ay Loadbearing Wall Tile

ASTM C62 (2023) Standard Specification for Buil ding
Brick (Solid Masonry Units Made from O ay
or Shal e)

ASTM C155 (1997; R 2022) Standard Specification for
Insulating Firebrick

ASTM C401 (2012; R 2022) Alunina and
Al umi na-Silicate Castable Refractories

ASTM D396 (2021) Standard Specification for Fuel Qls

ASTM 21 (2015; R 2021; E 2021) Standard Practice

for Determ ning Resistance of Synthetic
Pol ymeric Materials to Fungi

COVPRESSED Al R AND GAS | NSTI TUTE (CAd)

CAG B19.1 (2010) Safety Standard for Conpressor
Syst ens

CONVEYOR EQUI PMENT MANUFACTURERS ASSCCI ATl ON ( CEMA)
CEMA B105. 1 (2015) Wl ded Steel Conveyor Pulleys

CEMA Belt Book (2014; Errata 2016; Tech Statenent 1 2016)
Belt Conveyors for Bulk Materials

EXPANSI ON JO NT MANUFACTURERS ASSOCI ATI ON ( EIMA)
EJVA Stds (2015) (10th Ed) EJMA Standards
I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)
| EEE C37.90 (2005; R 2011) Standard for Relays and
Rel ay Systens Associated Wth Electric

Power Appar at us

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MBS)

MBS SP- 58 (2018) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture,
Sel ection, Application, and Installation

MBS SP-70 (2011) Gray Iron Gate Val ves, Flanged and
Thr eaded Ends

MBS SP-71 (2018) Gray Iron Swi ng Check Val ves,
Fl anged and Threaded Ends
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MBS SP- 80 (2019) Bronze Gate, d obe, Angle and Check
Val ves

M5S SP- 85 (2011) Gay Iron dobe & Angle Val ves
Fl anged and Threaded Ends

NACE | NTERNATI ONAL ( NACE)
NACE SP0185 (2007) Extruded Pol yol efin Resin Coating
Systenms with Soft Adhesives for
Under ground or Subnerged Pipe
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMVA)

NEVA | CS 1 (2022) Standard for Industrial Control and
Systenms: Ceneral Requirenents

NENVA MG 1 (2021) Mdtors and Generators
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 (2023; ERTA 4 2023; ERTA 5 2023; ERTA 6
2023) National Electrical Code

NFPA 85 (2023) Boiler and Conbustion Systens
Hazar ds Code

NATI ONAL | NSTI TUTE OF STANDARDS AND TECHNOLOGY (NI ST)
NI ST HB 44 (2018) Specifications, Tol erances, and
O her Technical Requirenments for Wi ghing
and Measuring Devices

RUBBER MANUFACTURERS ASSOCI ATI ON ( RVA)

RVA | P-1 (2011) Conveyor and El evator Belt
Handbook; 3rd Edition

SCClI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC Pai nt 16 (2006; R 2015; E 2015) Coal Tar
Epoxy- Pol yanmi de Bl ack (or Dark Red) Paint

SSPC SP 6/ NACE No. 3 (2007) Commercial Blast O eaning
TUBULAR EXCHANGER MANUFACTURERS ASSCCI ATl ON ( TEMA)

TEMA Stds (2007) Standards of the Tubul ar Exchange
Manuf acturers Associ ation ( TEMA)

U. S. DEPARTMENT OF DEFENSE ( DOD)
UFC 3-301-01 (2023) Structural Engineering
U S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)

30 CFR 1 M ne Safety and Heal th Adm ni stration;
Est abl i shment and Use of Official Enblem
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1.

UNDERWRI TERS LABORATORI ES (UL)

UL 296 (2017; Reprint Nov 2022) UL Standard for
Safety G| Burners

UL 726 (1995; Reprint Oct 2023) G l-Fired Boiler
Assenbl i es

UL 795 (2016; Reprint May 2022) UL Standard for
Saf ety Commercial -1 ndustrial Gas Heating
Equi pnent

2 SUBM TTALS

Rk Ik Sk kR IR R R O O Ok e S S R AR Ik R R O o O R O I S bk b R

NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng subnmittal
items in the text, to reflect only the subnmttals
required for the project. The CGuide Specification
techni cal editors have classified those itens that
requi re Government approval, due to their conplexity
or criticality, with a "G" GCenerally, 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 inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arny projects using the

Resi dent Managenent System (RVMS) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District Ofice); "AO" for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy
and Air Force projects.

The "S" classification indicates subnmittals required
as proof of conpliance for sustainability CQuiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PRCCEDURES.

Choose the first bracketed itemfor Navy and Air
Force projects, or choose the second bracketed item
for Arny projects.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Covernment approval is required for submittals with a "G or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Government.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
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1

1

SD- 02 Shop Drawi ngs
H gh Tenperature Water Generators
SD- 03 Product Data
Cal cul ati ons
Spare Parts
Support of the Equi pnent
Manuf acturer's Instructions
Tests
Vel ding Qualifications
Field Training
SD-06 Test Reports
Tests
SD-10 Operation and Mi ntenance Data
Operating and Mai ntenance Instructions; C[, [ 11
3 QUALI TY ASSURANCE

3.1 Wel di ng Qualifications

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: \Where pipeline, structural, or other welding
is required on the same project, tests will be
required accordingly. Testing nay be by the coupon
net hod as prescribed in the welding code or by
speci al radi ographic nmethods. |f the need exists
for nore stringent requirements for wel dnents,
delete the first bracketed statement and the wel di ng
subm ttal

EE R R R S R R I R I R I R S R R S R I R S I R I R I R R R R R I R R R

[Weld piping in accordance with qualified procedures using perfornance
qualified wel ders and wel ding operators. Submit a copy of qualified
wel di ng procedures and a list of names and identification synbols of
qualified welders and wel ding operators. (Qualifiy procedures and wel ders
in accordance with ASVE BPVC SEC | X. Wl ding procedures qualified by

ot hers, and wel ders and wel di ng operators qualified by another enployer
may be accepted as permitted by ASVE B31.1. Notify the Contracting

O ficer 24 hours in advance of tests and performthe tests at the work
site if practicable. The welder or welding operator nust apply his

assi gned synmbol near each weld he nmakes as a pernmanent record. Weld
structural menbers in accordance with Section 05 05 23.16 STRUCTURAL
VELDI NG ] [Welding and nondestructive testing procedures are specified in
Section 40 05 13.96 WELDI NG PROCESS PI PI NG ]
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1

3.2 Cal cul ati ons

Submit manufacturer's design data and structural conputations,
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 | oads and seismc forces.

.4 DELI VERY, STORAGE, AND HANDLI NG

Store all equi pnent delivered and placed in storage with protection from
the weather, humidity and tenperature variation, dirt and dust, or other
cont ami nants.

.5 EXTRA MATERI ALS

Submit spare parts data for each different item of equipnent specified,
after approval of the drawi ngs and not later than | ] months before

t he date of beneficial occupancy. Include a conplete |list of spare parts
and supplies, with current unit prices and source of supply, and a list of
the parts reconmended by the manufacturer to be replaced after [1] [and]
[3] year[s] of service

PART 2 PRODUCTS

2.

2.

1 MATERI ALS AND EQUI PMENT
1.1 St andard Products

Provi de material s and equi pment which are the standard products of a

manuf acturer regularly engaged in the manufacture of the products and that
essentially duplicate itens that have been in satisfactory use for at

| east 5 years prior to bid opening.

Equi prent itenms must be supported by service organizations. Submt a
certified list of qualified permanent service organizations for support of
t he equi pnent which includes their addresses and qualifications. These
servi ce organi zati ons nust be reasonably convenient to the equi pment
installation and able to render satisfactory service to the equi pnent on a
regul ar and energency basis during the warranty period of the contract.

1.2 Nanepl at es

Secure to each najor itemof equipnment a plate with the manufacturer's
nane, address, type or style, nodel or serial nunber, thermal output or
flow rate, and catal og nunber.

.1.3 Preventi on of Rust

Unl ess ot herwi se specified, factory prine paint surfaces of ferrous netal
subject to corrosion with a rust inhibiting coating and subsequently
factory finish paint in accordance with the manufacturer's standard
practice. Prime and paint equi prment exposed to high tenperature when in
service with the manufacturer's standard heat resistant paint to a mni mum
thickness of 0.025 mm 1 ml.

1.4 Equi pnent Guards and Access

Fully encl ose or guard belts, pulleys, chains, gears, couplings,
projecting setscrews, keys, and other rotating parts exposed to personne
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2.

contact. Provide guard or specified insulation cover for high tenperature
equi prent and pi pi ng exposed to contact by personnel or where it creates a
fire hazard. Provide itens such as catwal ks, operating platfornms,

| adders, and guardrails where shown, and constructed in accordance with
Section [08 31 00 ACCESS DOORS AND PANELS][05 51 33 METAL LADDERS].

1.5 Use of Asbestos Products

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The first clause in brackets should be used
when it is known that substitutes are available for
any asbestos products which night be included with

t he equi pnent. The second cl ause in brackets should
be used when it is possible or definitely known that
asbestos products for which no technically
acceptabl e substitute exists may be included with

t he equi pnent.

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

[ Products which contain asbestos are prohibited. This prohibition

i ncludes items such as packi ngs or gaskets, even though the itemis
encapsul ated or the asbestos fibers are inpregnated w th binder

material.] [Except as provided bel ow, products which contain asbestos are
prohi bited. This prohibition includes itens such as packi ngs and gaskets,
even though the itemis encapsul ated or the asbestos fibers are

i mpregnated with binder nmaterial. Asbestos products are acceptable only
in exceptional cases where the Contractor states in witing that no
suitable substitute material exists, and, in addition, the Contractor
furnishes to the Contracting Oficer a copy of U S. Departnent of Labor
Cccupational Safety and Health Adninistration "Material Safety Sheet"
(Form OSHA-20), conpleted by the asbestos nanufacturer, stating that the
product is not an asbestos health hazard.]

.2 H GH TEMPERATURE WATER GENERATORS

Submit detail drawi ngs consisting of schedul es, performance charts,
brochures, diagrams, draw ngs, and instructions necessary for installation
of the HTWgenerating units and associ ated equi pnent, and for piping,

wi ring, devices, trenches, and related foundations. Conplete setting
plans certified by the HTWgenerator and burner manufacturers. Detai
drawi ngs for HTWgenerators and appurtenances, including coal and ash
handl i ng equi pnent indicating clearances required for maintenance and
operation containing conplete wiring and schematic di agrans, equi prent

| ayout and anchorage, and any other details required to denonstrate that

t he system has been coordinated and will properly function as a unit.

I ncl ude manufacturer's witten instructions indicating optimm pressure at
all manometer connectors. Provide, for each HTWgenerator (boiler), with
a label indicating the capacity when operating at | ] degrees C
degrees F entering water tenperature and [ ] degrees C degrees F
outlet tenperature with a water flow of | ] kg/ second pounds/ hour.
Desi gn the HTWgenerators for a maxi num al | owabl e wor ki ng pressure of

[ ] kPa psig at | ] degrees C degrees F. Provide in the design
equi prent | ayout and accessory | ocations permtting accessibility for

mai nt enance and service with the foll owi ng design conditions:

a. Site elevation, | ] mfeet.

b. Anbient air tenperatures, | ] degrees C degrees F to | ]
degrees C degrees F
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c. Reference air tenperature, 27 degrees C 80 degrees F

Provi de HTW gener ators capabl e of operating continuously at maxi mum
speci fied capacity wi thout damage or deterioration to the generator, its
setting, or firing equipnent or auxiliaries with autonatic operation
whil e burning the fuel specified. Provide HTWgenerators to operate on
[coal neeting the requirenment of paragraph FUEL BURNI NG EQUI PMENT] [ f ue
oil conform ng to grade number of ASTM D396][a conbinati on of coal and
fuel oil conformng to ASTM D396][ natural gas].

2.1 Capacity

Provi de HTW generators which operate at rated capacity conti nuously

wi t hout exceedi ng the furnace heat release, volunetric and radi ant,
furnace exit tenperature, and gas exit tenperature specified. Include
generator fans, notors, drives, and simlar equipment with at |east 10
percent excess capacity to allow for field variations in settings and to
conpensate for any unforeseen increases in pressure |osses in appurtenant
pi pi ng and ductwork

. 2.2 El ectrical Equi prent

Provide electric motor-driven equi pment conplete with notors and necessary
notor control devices, specifying notors and notor control devices in
Section 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM i ncl udi ng requi renents for
hazardous area | ocations with electrical characteristics and encl osure
type indicated. Provide integral size premiumefficiency type notors in
accordance with NEVA MG 1.

.2.2.1 Mot or Ratings

Provide nmotors suitable for the voltage and frequency required. Provide
t hree phase for 373 W 1/2 horsepower notor and |arger unless otherw se
indicated with ratings adequate for the duty inmposed, but not |ess than
i ndi cat ed.

.2.2.2 Mot or Starters

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: \Where notor starters for mechani cal equi prent
are provided in nmotor control centers, delete the
description of notor starters.

EE R R R S I R I R R I R S R R R R S R R I R R R S R R S R R

Provide notor starters where a notor starters are not indicated, in a
nmotor control center on the electrical draw ngs, under this section of the
specifications with conplete with properly sized thernal overl oad
protection and other equi pnent at the specified capacity including an

al | owabl e service factor, and other appurtenances necessary. Provide,

whet her indicated or not, nmanual or automatic control and protective or
signal devices required for the operation specified, and any wring
required to such devices. Were two-speed or variabl e-speed notors are

i ndi cated, solid-state variabl e-speed controllers may be provided to
acconplish the sane function.

. 2.3 Heating Pl ant Requirenents

Provide plant fired [package type][field-erected type], [coal-][fue
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oil -][conbination coal/fuel oil-], controlled circulation, HTWgenerators;
expansi on vessels; nitrogen pressurization system nakeup water equi pnent;
fuel systems; punps; and all controls, piping, insulation, niscellaneous
pl ant equi prent and ot her accessories indicated or necessary to provide a
conpl ete and operabl e system

. 2.4 HTW Gener at or Desi gn Requirenents
.2.4.1 Radi ant Heat | nput

Limt the radiant heat input for the effective radiant heating surface of
controlled circulation watertube HTWgenerators to a maxi num of 394
kW square neter 125,000 Btuh/square foot.

.2.4.2 Maxi mum Heat | nput

Limt the maxi mum heat input per cubic neter cubic foot of furnace vol unme
to 931 M)/ cubic neter 25,000 Btu/cubic foot with spreader stokers and

wat ert ube boilers and 1,677 M/ cubic neter 45,6000 Btuh/cubic foot with
under f eed st okers.

.2.4.3 Conbusti on Gas Tenperature

Provi de the conbustion gas tenperature at the furnace exit with [ m ni mum of

56 degrees C 100 degrees F less than the ash fusion softening tenperature
(reduci ng atnmosphere) of the coal specified] [or] [maxi nrum of 1150 degrees
C 2100 degrees F when furnace is oil-fired].

.2.4. 4 Desi gn Requi rement s

Provi de manufacturer certification for the HTWgenerator controlled,
forced-circul ati on, watertube, once-through type designed and constructed
for high tenperature water service conformng to, unless nodified, the
appl i cabl e construction and performance requirements of ASVME BPVC SEC
and ASME BPVC SEC VII with the foll owi ng additional requirenents:

a. Water pressure drop not exceeding 105 kPa 15 psi based on a water
tenperature differential of 83 degrees C 150 degrees F, generator
inlet to outlet.

b. The generator with no steam space or other spaces where steam can be
trapped, with vented headers at hi gh points as required.

c. Provide design for horizontal flow or upflow of water tubes and
headers | ocated in any radiant heat transfer zone.

d. Tubes and headers | ocated outside the primary radi ant heat transfer
zones may be designed for downfl ow of water.

e. Provide generator designed for equalization of water flow through the
tube circuits with radiant and convective heating surfaces arranged
for series water flow to insure uniformflow distribution and
tenmperature rise with proportioned flowto the heat input to prevent
formati on of steamin any tubes or headers to the extent that flow
di stribution becones unbal anced. Distribution of flow may be
controlled by limting the nunmber 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 t he same pressure drop
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2.2.4.5 Spreader Stoker Units

Provi de a maxi mum | oadi ng of 2206 kW square neter 700,000 Btuh/square foot
of grate area for spreader stoker units with continuous or intermttent
aut omati ¢ mechani cal ash di scharge grates, with a maxi rum | oadi ng of 1,419
kW square neter 450,000 Btuh/square foot of grate area for the traveling
grate type.

2.2.4.6 Under feed Dunping Gate Units

Provi de for underfeed dunping grate units, excluding side dunping areas, a
maxi mum | oadi ng per square neter square foot of grate of 1,419 kW 450, 000
Bt uh, assuming a 10 percent naxi num ash content and 1200 degrees C 2200
degrees F m ni mum ash softening tenperature.

2.2.4.7 Ef fective Radi ant Heating Surface

Ef fective radiant heating surface side receiving heat, excluding
refractory lined surfaces, is defined as the heat exchange surface within
t he furnace boundaries which is directly exposed to radi ant heat of the
flanme on one side and to the nedium being heated on the other. This
surface includes plain or finned tubes and headers and plain surfaces

whi ch may be bare, netal covered, or netallic core covered. Base
conput ati ons of effective radiant heating surfaces on the follow ng:

2.2.4.7.1 Bare, Metal Covered, or Metallic Core Covered Tubes and Headers
The projected area, external dianeter tines length, of the tube or header

2.2.4.7.2 Ext ended Surfaces, Metal and Metallic Surfaces Extending from
t he Tubes or Headers

80 percent of the flat projected area, except netal blocks not integra
wi th tubes or headers; extended surfaces less than 6.4 mr 1/4 inch thick
or nore than 32 mm 1-1/4 inches long; that portion of the extended surface
which is nbre than one tube or header radius fromthe tube or header from
which it extends, are not included.

2.2.4.7.3 Furnace Exit Tubes

The projected area of those portions of the first two rows of exit tubes
recei ving radiant heat fromthe fire.

2.2.4.8 Fur nace Vol une
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. |f screen
tubes are utilized, they constitute the plane of entry.

2.2.4.9 Bur ners
Conform burners to requirements of NFPA 85, UL 296, and UL 726, except as
ot herwi se specified. Equip flanme safeguard controls with repetitive
sel f-checking circuits.

2.2.4.10 Cener at or

Provi de HTWgenerator with continuous capacity within the specified range
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at the specified pressure with boiler feed water at approxi nately |
degrees C degrees F, with flue gas outlet tenperature [ ] degrees C
degrees F, based on excess air of | ] percent and carbon | oss of

[ ] percent, at all |oads above 50 percent of maxi mum conti nuous
capacity. Base output capacity on tests of the HTWgenerator [and burner]
as a unit.

]

.2.4.11 Nanepl at es

Provi de each HTW generator with nanepl ates stanped with
a. Maximum continuous capacity in Watts Btuh

b. Radiant heating surface in square neters square feet.
c. Total heating surface in square neters square feet.
d. Design pressure in Pa psig.

.3 H GH TEMPERATURE WATER GENERATOR DETAI LS

Mercury is prohibited for use in thernoneters.

.3.1 HTW Cener at ors and Conponents

Provi de HTWgenerators [site assenbl ed] [shop assenbl ed] type and arranged
to suit firing equi pmrent as specified, designed for continuous operation
at the capacity indicated and designed to burn [fuel oil specified] [and]
[coal of size and analysis specified]. For watertube, waterwall type HTW
generating units provide conplete with [oil burners] [and] [stokers for
coal firing], forced and induced draft fans, control and instrunent pane
with limt and automatic controls, soot blowers, [over fire air system]
feedwater regulator, low water flow cutoff and alarm feed piping, and al
other fittings, auxiliaries, and appurtenances necessary for safe and
efficient operation, with matched firing equi pnent and boiler adjusted in
accordance with the boiler manufacturer's requirenents. [Provide
factory-fabricated HTW generator assenbled on a steel foundation or
foundati ons, or shipped in not nore than three conplete subunits to
mnimze field erection.] Provide conmbustion controls.

.3.1.1 Header s

Provi de header-and-tube boiler construction with header dianeter limted
to accommpdate the water flow and required distribution with a reasonable
pressure drop. The use of drums or excessive header sizes is not
acceptable. Provide seam ess steel ASTM A106/ A106l, G ade B headers which
are not in primary radi ant furnace section wi th uninsul ated bottom portion
of header at tube connection. Attach tube to headers by strength wel di ng
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

Provide electric welded or seam ess steel tubes with boilers having

wat er - cool ed furnace walls of a design suitable for the application

Desi gn tubes located in the primary furnace for horizontal or upflow of
water. Distribute the water to the heating surface in proportion to the
heat absorbing capacities of these surfaces. Locate tube heat absorbing
surfaces so that radi ant and convection sections provide for series flow
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of water, fromgenerator inlet to outlet, to ensure uniformwater

di stribution and uniformtenperature rise frominlet to outlet. Provide
flow orifices where required with each orifice protected from cl oggi ng by
i ndi vidual strainers or by the naster strainer located in the HTW
generator return line. Provide individual access opening for individua
strainers with nmachined surfaced shoul der type a. Provide individua
access openings with stainless steel filled gaskets with all header gasket
surfaces nachined to provide proper seating of gasket.

.3.1.3 Baf f | es

Arrange either water-cooled or a refractory material or netal suitable for
tenperatures encountered baffles to bring the products of conmbustion into
contact with the heating surfaces. |If used, provide steel plate or
refractory baffles with water cooling on the radiant heat (furnace) side
and the generator's convection section having counterflow, water-to-gas,
to provide an integral econom zer arrangenment for optimm heat absorption
gas-to-water, with draft loss held to a m ni num

.3.1.4 Fur nace

Provi de water-cool ed furnace with the conbusti on space 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, provide water-cooled furnace
side walls and rear wall with vertical tubes with center-to-center spacing
not to exceed tw ce the tube dianmeter, and furnished with cast-iron

wat er - cool ed arnmor block at the grate line to a height of not |ess than
380 mmr 15 inches above the grate Iine. Provide readily replaceable
(without the use of special tools required) keyed arnor block held in

pl ace without the use of bolts, pins, or nastic.

.3.1.5 Supports

Support HTWgenerators and firing equi pment fromthe foundations wth
structural steel independent of all brickwork, wi th HTWgenerator supports
permtting free expansion and contraction of each portion of the HTW
generator w thout placing undue stress on any part of the HTWgenerator or
setting.

.3.1.6 Access Doors

Provi de access doors in sufficient nunber, of adequate size, and properly
| ocated for cleaning, inspection, and repair of all areas in the conplete
assenbly with gas-tight doors, and with interior surfaces exposed to
direct radiation and high tenperature provided with approved |ining
refractory material to prevent excessive heat |osses and warpi ng of

doors. Provide hinged doors for those too |arge or bul ky for hand
renoval . Provide at | east one observation port with cast-iron cover on
the front and rear wall of the furnace.

.3.1.7 M scel | aneous

Provi de pipe connections for water inlet and drain outlet, with drain
val ves, relief valves, blowff, air supply to soot blowers, gauge and
vent, chemical feed, and instrunents. Provide HTWgenerators with
necessary jets for furnace turbul ence, the nunber and arrangenment as
recommended by the HTW generator manufacturer. Provide soot blowers, if
requi red by the manufacturer, and a suitable snoke outlet with stee
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frame, danper, and danper shaft, wth danper having a high tenperature
roller or ball bearings at both ends of the shaft and with suitable
operating arm and rod.

2.3.2 HTW CGenerator Setting Materials
Provide materials confornmng to the foll ow ng:

a. Firebrick: ASTM C27, class as recomrended by the HTW gener at or
manuf act urer.

b. Insulating Brick: ASTM C155, Cass A

c. Castable Refractory: ASTM C401. The mi ni num nodul us of rupture for
transverse strength must not be | ess than 4137 kPa 600 psi after being
heat - soaked for 5 hours or nore at a tenperature in excess of 1370
degrees C 2500 degrees F

d. Mrtar, Air-Setting, Refractory: As recommended by the HTW generat or
manuf act urer.

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

g. Iron and Steel Sheets: Galvanized, ASTM A653/ A653l; gauge nunbers
specified refer to United States Standard gauge. Uncoated, bl ack
ASTM A568/ A568l, or ASTM A36/ A36N

2.3.2.1 HTW Gener at or Casi ng

EE R R R I R R R R I R S R R R R O S R R S I R R R R R S R R R R

NOTE: On water tube type HTWgenerators that will
be used intermittently, welded wall construction is
recommended to mnimze corrosion. In other
applications, or with fuels containing not nore than
0.5 percent sulfur, a casing type enclosure is

sui tabl e.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

[ Provi de HTWgenerator with steel -encased wall construction with
fabrication details as recommended by the HTW generator nanufacturer, and
with wall and roof lining consisting of a continuous screen of closely
spaced wat er tubes. Provide double wall construction for HTWggenerators
with reinforced, welded, gas-tight inner casing constructed of not lighter
than 3.416 mr 10 gauge bl ack steel sheets, and outer casing constructed of
not |less than 1.897 mr 14 gauge steel sheets. Quter casing may be either
bolted or welded. Reinforce inner casing with structural steel to provide
rigidity and prevent buckling. Abut inner casing in furnace section with
furnace tubes containing no foreign seal er between the tube steel and the
casing steel, and with casing not attached to tubes. Support each

hori zontal tube independently of casing at intervals not exceeding 1.8 m 6
feet with inner casing applied so as to form expansion joints at the point
of tube support. Where refractory is installed at access doors, provide

t he doubl e casing constructed to forma gas-tight seal with conbustion
gases unable to enter between inner and outer casing. Check all welded
joints and openings by a pressure test. Repair any casing | eakage and
make pressure-tight. Provide reinforced panels that do not exceed the
maxi mum defl ecti on of 1/360 of the length of the nmaxi mum span. Apply
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bl ock i nsul ati on between the inner and outer casings and hold securely
with insulating pins. Provide the casing, when tested, capable of

hol ding a pressure of 1.5 tines the predicted nmaxi mum furnace operating
pressure.] [Provide HTWgenerator walls of welded-wall construction with
finwidth limted to 19 mr 3/4 inch to prevent overheating of the fins
under all operating conditions. Designs exceeding 19 mr 3/4 inch may only
be used when provided with supporting cal culations and are subject to
Contracting O ficer review for approval. Provide seanl ess type tubes

wi th continuous fin-to-tube weld and on both the front (fireside) and back
side of the fin. Provide a mininumof 6.4 nr 1/4 inch thick fins.
Pressure test all welded joints and openings repairing any casing | eakage
making it pressure tight. Limt the maxi num deflection of the reinforced
panels to 1/360 of the | ength of the maxi num span with the unit capable of
hol ding a pressure of 1.5 tines the predicted naxi nrum furnace operating
pressure.]

.3.2.2 Wlls

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

NOTE: For personnel safety, the design tenperature
of the casing surface should not exceed 65 degrees C
150 degrees F. Should the designer wish to use a
design surface tenperature between 55 and 65 degrees
C 130 and 150 degrees F, an econonic eval uati on nust
be performed. The evaluation nmust deternmine if the
additional capital costs for insulation outweigh the
cost savings due to reduced boiler radiation |osses.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

[ Provide high-duty refractory behind the waterwal | tubes of not |ess than
65 mMr 2-1/2 inches thick conform ng to manufacturer's requirements.]
Provi de high tenperature block and mneral wool blanket between the
refractory backup and steel casing or between an inner and outer casing
wi th thickness of insulation such that an average casing tenperature in

t he furnace area does not exceed [55] [ ] degrees C [130] | ]
degrees F with a surface air velocity of 508 misecond 100 fpm, and an
anbient air tenperature of 25 degrees C 80 degrees F when operating at
full capacity.

.3.2.3 HTW Gener at or Roof

EE R R R S R R I R I R I R S R R S R I R S I R I R I R R R R R I R R R

NOTE: For personnel safety, the design tenperature
of the casing surface should not exceed 65 degrees C
150 degrees F. Should the designer wish to use a
design surface tenperature between 55 and 65 degrees
C 130 and 150 degrees F, an econonic eval uati on nust
be performed. The evaluation nmust deternmine if the
additional capital costs for insulation outweigh the
cost savings due to reduced boiler radiation |osses.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provide refractory lining conform ng to manufacturer's requirenents
consisting of not |less than 65 mr 2-1/2 inches of high-duty refractory
backup behind the roof tubes and sufficient thickness of high tenperature
bl ock insulation or mneral -wol blanket suitable for the tenperature
encountered to Iimt casing tenperature in the furnace area to [55]

[ ] degrees C [130] | ] degrees F, with a surface air velocity of
508 nmf second 100 fpm and an anbient air tenperature of 25 degrees C 80
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degrees F when operating at full capacity. Provide insulation neatly
against a nmetal ring for nanhol es and other inspection and access
openi ngs, and identification plates and stanps.

.3.2.4 Bridge Walls

Provide for bridge walls exposed on all sides to radiant heat and the
products of conbustion constructed of super-duty refractory not |ess than
457 mr 18 inches thick, conformng to manufacturer's requirenents.

Provide for walls having only the front side exposed to radi ant heat and

t he products of conbustion, a front facing and cap constructed of 225 mr 9
i nches of super-duty refractory and back facing of not |ess than 225 mr 9
inches of lowduty firebrick with the base of the wall constructed of
common bri ck.

.3.2.5 Settling Chanber

Provi de settling chanber for the renoval of fly ash below the | ast pass of
each HTWgenerator with easy nmeans for frequent cleaning wthout shutting
down the HTW generators.

.3.2.6 Expansi on Joints

Provi de expansion joints as required and where indicated to permt al
brickwork to expand freely without interference with the boiler, with
joints of adequate width, tightly seal ed agai nst | eakage and free from
nortar, with the outer 100 mm 4 inches sealed with resilient mneral wool
suitable for 925 to 1095 degrees C 1700 to 2000 degrees F. Provide a
series of 3 mr 1/8 inch wi de vertical openings, spaced 1.8 m 6 feet

apart, on the furnace side of the wall. Make provision for expansion and
contraction between boiler foundation and floor as specified.

.3.2.7 Firebrick

Lay up firebrick in air-setting nortar with each brick dipped in nortar
rubbed, shoved into its final place, and then tapped with a wooden nal | et
until it touches the adjacent bricks. Mrtar thick enough to lay with a

trowel is not permtted. Provide a nmaxi mum nortar joint thickness not

exceeding 3 mr 1/8 inch and an average joint thickness not exceeding 1.6 mm
1/16 inch.

.3.2.8 Pl astic Refractory

Install plastic refractory in accordance with the nanufacturer's
recomendati on and by worknen skilled in its application

.3.3 Boiler Fittings and Appurtenances

Provi de HTWgenerator fittings and appurtenances suitable for a HTW
wor ki ng pressure of | ] Pa psig and | ] degrees C degrees F for
each HTWgenerator in accordance with ASVE BPVC SEC |.

.3.3.1 Ther nonet er

Provi de thermoneter for HTWgenerator inlet water and outlet water for
each HTWgenerator in a visible location on the HTW generat or
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2.3.3.2 Pressure Gauge

Provi de pressure gauge for each HTWgenerator in a visible |location on the
HTW gener at or

2.3.3.3 Rel i ef Safety Val ves

Provi de HTWgenerator relief safety valves such that the discharge is
t hr ough pi ping extended to the plant blowdff tank with relief valves
sized, and constructed, with set pressures as determ ned in accordance
wi th ASME BPVC SEC |.

2.3.3.4 Drai n Val ves

Provi de drain valves in tandem at each drain point of bl owdown as
recormended by the HTW generator manufacturer. Provide piping conformng
to the requirenents of ASME BPVC SEC | and extra strong wei ght black stee
pi pe conformng to ASTM A53/ A53N. Provide drain valves conformng to
ASME BPVC SEC |, the bal anced seatl ess type unl ess ot herw se approved.

2.3.4 Soot Bl owers

VWhen required, provide HTWgenerator with air powered, automatic
sequencing and intermttent puff type soot blower system with a soot
bl ower control unit suitable for nounting on the generator control
panels. Provide controllers that automatically rotate the soot bl ower
units in successive steps, each step involving no nore than a 69 kPa 10 ps
drop in air pressure at the receiver. After one unit is operated in
successive steps through its cycle, the controller shifts the operation to
t he second soot blower unit, and so on, until all units on that generator
have been operated, after which the controller shuts down automatically by
t he sequence controls. Provide the soot bl ower heads with el enents of
suitable chrome alloy material for the tenmperatures encountered in the HTW
generator, and with a sequence tiner provisioned for manual sel ection of
the soot blower units to be used.

2.4 FUEL BURNI NG EQUI PMENT

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

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

Del et e paragraphs descri bi ng stoker equi pnent that
are not required. Stokers and stoking equi pnent
selected will be based on the foll ow ng:

Boi | ers havi ng output capacities of 3,517 kW

12,000, 000 Btuh or nore will be equipped with
nmechani cal | y-driven grates operating continuously or
intermttently. Dunp grates will not be permtted
in boilers in this size range. Spreader stokers
wi Il be specified when bitum nous coal with ash
content on a dry basis in excess of eight percent or
ash fusion tenperature | ower than 1200 degrees C
2,200 degrees F is to be used. Pulsating grate
units will be water-cooled and conplete with
automatic coal feed and continuous ash renoval .

SECTION 23 50 52.00 10 Page 26



Conveyor stokers nay be specified if suitable for
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 nay be
left to the Contractor by including both types in
the description. The following is a general guide
in determ ning which type of grates to investigate:

MWV Qut put (Size) Type of Grate and Stoker

MBt uh Cut put

735 - 5860 Single retort, stationary grate,
2,500 - 20, 000 under f eed st okers

5860 - 8800 Single retort, nmoving grate,

20, 000 - 30, 000 under f eed st oker

1465 - 22000 Reci procating grate, front continuous

5,000 - 75,000 ash di scharge stoker

1465 - 29500
5,000 - 100, 000

Vi brating conveyor grate, front
conti nuous ash di scharge stoker

5860 - 36500
20, 000 - 125, 000

Wt er - cool ed, incline grate, hopper
fed vibrating grate stoker

8800 - 120, 000
30, 000 - 400, 000

Spr eader stoker, continuous front ash
di schar ge

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provi de manufacturer certification for the HTWgenerator that the stoker
selected is satisfactory for the HTWgenerator design. Provide stokers
and HTW generator capable of efficiently burning coal with fuel sizing
conformng to ABVA Boiler 203 for Stoker Firing of Bitum nous Coals,
approxi mately [ ] mr inches in size with an approxi mate noisture

content of [___::T_Eercent and having the foll ow ng anal yses:
Proxi mat e Anal ysi s Percent, Dry
Mbi st ure [ 1]
Vol atile matter [ 1]
Fi xed carbon [ 1]
Ash [ ]
Utimte Anal ysis Percent, Dry
Car bon [ 1]
Hydr ogen [ 1

Ni trogen (Calc)

G
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Utimte Anal ysis Percent, Dry

Sul fur [ 1]

Chl ori ne [ 1]

Ash [ 1

Oxygen (Diff) [ 1]

kJ/ kgBtu/lb. as received [ ]

kJ/kgBtu/lb. - dry [ 1

Gindability [ 1]

Raw Fuel Size [ 1]

Ash Anal ysi s Per cent

Si (2) [ 1]

Al (2)Q3) [ 1]

Tiq(2) P

Fe(2) Q(3) [ 1]

CaO [ 1]

MO P

Na(2) O P

K(2) O [ 1

SQq( 3) [ 1]

Ash Fusi on Tenperatures Degrees CDegrees F

Initial deformation tenperature [ 1]

Sof t eni ng tenperature [

Fluid tenmperature [ 1]

2.4.1 Spr eader Stokers

Provi de overfeed self-feeding type spreader stokers suitable for burning a
portion of the coal in suspension, but sized assum ng 100 percent
conbustion on the grate. [Coal must be evenly distributed across the full
wi dth of the grate by not |ess than | ] feeder units. Provide unit
desi gned for operation of any feeder independently of the others, or
possible to operate all feeders simultaneously.] Provide feeders capable
of handling and uniformy distributing coal over the grate area. Provide
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nmechani cal -rotating type feeders with no noving parts within the
conbusti on chanber, and where noving parts are exposed to excessive heat,
protect bearings with suitable water jackets. Provide grease or oi
lubrication for all bearings. Provide stoker designed for readily

adj ustabl e feed distribution of coal on the grates.

.4.1.1 G at es

Provide high air resistant type grates for stoker spreader firing,
arranged for powered mechani cal or conpressed air actuated dunping in
sections. Provide openings for proper distribution of air under the fue
bed. [Provide grates 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.] Provide
heavy-duty, heat-resisting cast-iron grates. Provide nechanical dunping
with [air-] [water-] actuated power cylinders connected to the grates, and
furnish grates conplete with cylinders, |inkages, valves, and piping as
required, with each section dumpi ng i ndependently of other sections.
Provi de necessary over fire air jets conplete with fans, ducts, and air
control valves as required for proper turbul ence and conbustion. Provide
grate drives that operate independent of feeder drives to provide

i ndependent speed variation of feeders and grates.

.4.1.2 Traveling Grates

Provide high air resistant type traveling grates especially designed for
spreader stoker firing and for continuous ash di scharge. Provide openings
for proper distribution of air under the fuel bed with generator grates
bei ng heavy-duty, heat-resisting cast-iron, and individual replaceable
sections without taking the grate out of service. Hold |eakage to a
mnimmwth air seals around grate. Furnish noving grates conplete with
supporting steel, shafts, sprockets, chain, gears, skid bars, and bearings
as required, with the front end of the grates where the ash is discharged
encl osed with a dust-tight encl osure made of heavy cast-iron plates not
less than 16 nr 5/8 inch thick and properly protected with firebrick where
exposed to the furnace or of refractory lined steel plate. Fit the
vertical fronts of the enclosure with refractory |ined inspection and
access doors, one for each feeder. Seal the roof of the enclosure with
refractory to protect the netal parts fromthe furnace tenperature.

Encl ose the underside of the grates to forma chanber. Provide hopper for
recei ving the ashes constructed as indicated or as recommended by the
manuf acturer. Provide over-fire air jets as required for proper

turbul ence and comnbustion

.4.1.3 Vibrating Grate

Provide high air resistant type vibrating grate especially designed for
spreader stoker firing and for continuous ash discharge, with either air-
or water-cooled with openings to provide proper distribution of air under
the fuel bed. Provide heavy-duty, heat-resisting cast-iron grates with

i ndi vi dual replaceable sections. Provide a nanual adjustnent to regul ate
t he ash bed thickness, with ashes automatically discharged to the ash

pit. Enclose the front of the grates where the ash is discharged with a
dust-tight enclosure of heavy cast-iron plates not |ess than 16 mr 5/8 inch
thick and properly protected with firebrick where exposed to the furnace,
or of refractory-lined steel plate. Fit the vertical fronts of this
enclosure with refractory-1lined i nspection and access doors, one to each
feeder. Seal the roof of this enclosure with refractory for protecting
the netal parts fromthe furnace tenperature. Enclose the underside of
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the grates to forma chanber with a hopper for receiving the ashes with
over-fire air jets provided for turbul ence and conbustion

.4.1.4 Controls

Provi de stoker controls that accurately regulate the coal feed rate, of
the type required for connection to the conbustion control systemw th a
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
boil er capacity wi thout disconnecting |linkage. Provide separate feeder
and grate drives, with grate driven through a variable speed transm ssion
wi th devices for changing speed interlocked with fuel feed regul ation
Provi de manual adjustnment of grate speed for allow ng synchronization with
fuel feed. Provide all gears and chains of the variable speed

transm ssion and gear reduction units, as required, run in a bath of oi
and enclosed in a dust-tight and oil-tight case.

Provide a forced lubrication systemw th fittings |ocated outside the
setting. Provide antifriction bearings with hardened inner and outer

races fitted with dust seals and easily accessible forced |ubrication
fittings for front and rear shafts of the grates with safety rel ease
devices to protect the nmechanismfromforeign nmaterials or obstructions.
Provide electric nmotor driven stoker with electric notor [totally

encl osed, fan-cooled] [totally enclosed fan-cooled for installation in
Class Il, Division 1, G oup F hazardous |ocation in accordance with NFPA 70
], and notor starter nagnetic [across-the-line] [reduced voltage start]
type with [general - purpose] [dust-tight] [explosion-proof] enclosure.

.4.1.5 Hopper s

Construct hoppers of steel plates not less than 6.4 nr 1/4 inch thick and
capacity of not less than | ] kg pounds per feeder, provided with

cl eanout doors in the front of each feeder. Fit coal feed to the hoppers
wi th concave type transitions to ensure the proper distribution of coal
and coal fines across the width of the hoppers. Provide stoker front
plate formng the front of the boiler for the full width of the boiler and
fromthe firing floor to sone point above the stoker where it connects to
the boiler structural framng. Provide a front of cast-iron or stee

plate refractory lined with [auxiliary firing doors and] cleanout doors of
refractory lined cast-iron. Structurally frame as required to support the
stoker and its conponents fromthe boiler foundation or boiler room

floor. Divide the area under the grates into not |ess than four air-tight
zones for supply of forced draft having zone control danpers with externa
i ndi cating operating and | ocking devices with all pressure parts for

wat er - cool ed grates including watertubes, headers, and val ves furnished by
t he stoker manufacturer for boiler pressure specified and constructed in
accordance with ASVE BPVC SEC | .

.4.1.6 Air Systens

Provi de spreader stokers with over-fire turbul ence and ci nder and dust
reinjection systems. Use [air][ or ]J[stean] as the transport nedi um
Provi de systens with operating air by a single, |ow volume high-pressure
fan driven by a splash-proof electric notor. Provide reinjection system
ej ectors properly designed, |ocated, and sized for maxi mumfly ash pickup
fromall points. Equip nozzles for each systemw th nanoneter connections
and heavy-duty adjustable danpers fitted with | ocking devices and position
i ndi cators and with nozzl es providi ng maxi mum conmbustion efficiency and
furnace turbul ence. Provide a manoneter connection and a pernanent
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manonet er i nmedi ately downstream fromthe nmain reinjection air supply
danper. Provide a portable nanoneter.

. 4.2 Under f eed St okers
.4.2.1 Ram Type Stokers

For single retort, provide electric notor drive, with all necessary

auxi liary equi pnent, heavy-duty ramtype stokers equi pped with stationary
or noving grates and side dunp plates, with conpressed air actuated
dunpi ng power cylinders, and stokers capable of handling the coa
specified. Provide hopper feed into the retort by neans of a that evenly
distributes along the full length of the retort with auxiliary pusher

bl ocks on a pusher rod |ocated at the bottomof the retort actuated by the
coal ram Provide danpers between ash pits and main air chanmber under
stoker to permt control of air distribution to the grate surface arranged
for operation fromthe front plate of the boiler. Provide a design where
the air distribution is such that the air pressure is greatest where the
fuel bed is the thickest with air quantity varying in direct proportion to
the coal feed rate controlled automatically.

.4.2.2 Grate Surface

Provide a grate surface with an underfeed retort area, air adnmitting
tuyeres, side conbustion grates, and the side dunping plates, with
retorts being sectional construction of |arge capacity and proper shape
to distribute coal uniformy over the entire grate surface with a m ni mum
of nmoving parts within the furnace. Provide stokers having total grate
width of nmore than 2.1 m 7 feet with novabl e grates providing positive

| ateral feeding of the coal fromthe retort toward the dunp plates.
Provide retort and grate sections constructed of heavy-duty,
heat-resisting cast-iron, and cored for proper air distribution, being
desi gned for easy replacenent of individual sections. Provide ash dunp
plates with necessary levers and |inkage for hand operation fromthe front
of the boiler.

.4.2.3 Ram Feed

Provi de nechani cal, pneumatic, or hydraulic driven by an electric notor
connected through an efficient gear reduction unit, crank shaft, and
connecting rod for ramfeed. Provide [totally enclosed fan-cool ed type]
[totally encl osed fan-cool ed type for installation in a Class Il, Division
1, Goup F hazardous location notors in accordance with NFPA 70].

[Provide notor starter with magnetic [across-the-line] [reduced voltage
start] type with [general - purpose] [dust-tight] [explosion-proof]

encl osure.] Provide stoker controls for connection to the conbustion
control systemto accurately regulate the coal feed rate with nmanua
setting of the coal feed rate possible w thout disconnecting |inkage, with
variation of stoker feed as required to nmmintain any desired capacity

bet ween 25 and 110 percent of boiler capacity in 10 or nore equa
increnents. Regulate the coal feed rate by varying the time increnments
bet ween strokes of the ram Provide a throwout release protecting the
coal feeding mechanismfrominjury in case foreign materials obstruct

nor mal operation.

.4.2.4 Hopper s

Provi de hoppers constructed of steel plates not less than 6.4 mr 1/4 inch
thick and capacity of not less than | ] kg pounds, with cl eanout
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doors. Provide stoker front plate to formthe front of the boiler for the
full width of the boiler and extend fromthe firing floor to sone point
above the stoker where it connects to the boiler structural fram ng.
Provide cast-iron or steel plate front, refractory lined with [auxiliary
firing doors and] cleanout doors of refractory-lined cast-iron. Provide
structural framing as required to support the stoker and its conmponents
fromthe boiler foundation or boiler roomfloor. Provide water spray

pi pes and nozzles for quenching the ashes in the ash pit.

. 4.3 Conveyor Stokers

Provide grate level feed, forced draft [chain grate] [traveling grate]
type conveyor stokers conplete with hoppers, feed gate, drive shaft,
sprocket wheels, grate, drive, and all necessary auxiliary equipnment.
Provi de stokers capable of handling the coal specified. Feed coa
automatically at a constant rate fromthe hopper onto the nmoving grate and
evenly distribute across the full width of the grate. Provide stoker
frame with no I ess than four air-tight zones for supply of forced draft
and have suitable zone control danpers with external indicating,

operating, and | ocking devices.

.4.3.1 G at es

Provide grates with individual sections constructed of heavy-duty,
heat-resisting cast-iron, fitted or cored for proper air distribution, and
desi gned for easy replacenent of individual sections. [Provide chain
grates with staggered |inks connected by pins to forma continuous fl at
chain the full width of the furnace.] [Provide traveling grates with
grate bl ocks mounted on carrier bars which, in turn, are fastened to two
or nore drive chains to forma continuous flat grate surface the ful

wi dth of the furnace.] Support continuous grates at the ends by suitable
sprockets and at internediate points on suitable tracks or skids.

.4.3.2 Conveyor G ate

Drive conveyor grate by [electric notor connected through a suitable
speed-reduction unit] [hydraulically-operated variable speed drive] with
all gears and chains required for the drive enclosed in a dust-tight and
oi I -tight housing. Provide main shafts for the grates with a forced
systemof lubrication [wth fittings |ocated outside the casing] [having
self-lubricating bearings]. [Provide a forced lubrication systemw th
bearings fitted with dust seals and easily accessible forced |ubrication
fittings.] Provide stoker controls suitable for connection to the
conbustion control systemto accurately regulate the coal feed rate with
manual setting of the coal feed rate by varying stoker feed as required to
mai ntai n any desired capacity between 25 to 125 percent of boiler capacity
possi bl e wi t hout disconnecting |inkage. Change feed rate by varying the
speed of the grate. Automatically vary air volune in direct proportion
with the feed rate with feed rate varying in not |less than 10 equa
increnents. Provide [totally enclosed fan-cool ed type] [totally encl osed
fan-cool ed type electric motor suitable for installation in a Cass Il
Division 1, Goup F hazardous location in accordance with NFPA 70].
[Provide [manual] [[magnetic] [across-the-line] [reduced voltage start]]
type notor starter with [general -purpose] [dust-tight] [expl osion-proof]
encl osure. ]

.4.3.3 Hopper s

Construct hoppers of steel plates not less than 6.4 mr 1/4 inch thick
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havi ng a capacity of not less than | ] kg pounds, and provided with
sui tabl e cl eanout doors. Fit coal feed to the hoppers with concave type
transitions to insure the proper distribution of coal and coal fines
across the width of the hoppers. Construct stoker franme of cast-iron
cast steel, or forgings, with all parts of the stoker, except the grates,
properly cool ed or otherw se protected fromthe furnace heat to prevent
danmage by warpi ng or undue expansion. Provide stoker front plate to form
the front of the boiler for the full width of the boiler and extend from
the firing floor to sone point above the stoker where it connects to the
boiler structural fram ng. Provide cast-iron or steel plate,
refractory-lined with cleanout doors of refractory-lined cast iron front
with structural framng as required to support the stoker and its
conponents fromthe boiler foundation or boiler roomfloor. Discharge ash
at the end of the grate into a [bunker] [pit] as indicated. [Provide a
bunker with a dust-tight encl osure made of steel plates not less than 6.4
mr 1/4 inch thick, properly protected with firebrick where exposed to the
furnace, and fitted with cast-iron, refractory-Ilined inspection and
access doors, and have provisions for ash renoval.]

.4.4 Vibrating Grate Stokers

Provide grate level feed, forced draft type vibrating grate stokers with
the vibrating action of the grate used to feed the coal fromthe hopper

t hrough the furnace and to di scharge the ashes into the ash pit. Provide
st okers capabl e of handling the specified coal, conplete with hopper, feed
gate, grate, drive nmechanism and all necessary auxiliary equiprent.
Automatically feed coal fromthe hopper onto the grate and evenly
distribute across the full width of the grate. Provide a manua

adjustment to regul ate the fuel bed thickness. Ashes nust be
automatically and continuously discharged to the ash pit. Divide the area
under the grates into not less than four air-tight zones for forced draft
supply with suitable zone control danpers with external indicating,
operating, and | ocking devices.

.4.4.1 G at es

Provide grates that are either air-cooled or water-cooled with grate bars
inintimte contact with the water tubes and with individually replaceable
sections of iron or steel suitable for the tenperatures encountered.
Provide all pressure parts including water tubes, headers, and val ves
suitable for boiler pressure specified and constructed in accordance wth
ASME BPVC SEC |, with grate sections properly designed for even air

di stribution over the entire grate area

.4.4.2 Controls

Provi de stoker controls designed for connection to the conbustion contro
system accurately regulating the coal feed rate and arranged for nanual
operation, independent of the conbustion control system Change the
length of time of vibrations to vary the coal feed rate with a vibration
generator belt-connected or gear-connected to the electric notor. Provide
a unit free of any vibration that may damage other parts of the boiler or
the building structure. Provide bearings requiring lubrication wth
easily accessible lubrication fittings. Automatically vary conbustion air
volune in direct proportion with the coal feed rate. Drive stoker by
electric notor that are high starting torque [totally encl osed,

nonventil ated] [totally enclosed, fan-cooled] totally enclosed, fan-cooled
suitable for installation in a Class Il, Division 1, Goup F hazardous

| ocation in accordance with NFPA 70, with magnetic, reversing
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2.

2.

[across-the-line] [reduced voltage start] type notor starter and
[ general - purpose] [dust-tight] [explosion-proof] enclosure.

4.4.3 Hopper s

Construct hoppers of steel plates not less than 6.4 mr 1/4 inch thick
havi ng a capacity not less than | ] kg pounds, and provided with a

sui tabl e nethod of cleanout. Provide furnace arches of a design suitable
for the intended use and a type that will insure proper conbustion of the
fuel. Inclue the lower furnace sidewall headers in a waterwall boiler to
acconmodate the inclined grate arrangenent. Provide stoker front that
forms the front of the boiler for the full width of the boiler and extends
fromthe firing floor to sone point above the stoker where it connects to
the boiler structural fram ng. Provide cast-iron or steel plate
refractory lined front with cl eanout and access doors of refractory-Iined
cast-iron and structural fram ng as required supporting the stoker and its
conmponents fromthe boiler foundation or boiler roomfloor. Discharge the
ash at the end of the grate the ash into a [bunker] [pit] as indicated.
Provi de dust tight enclosure for the bunker constructed of steel plates
not less than 15.9 nm 5/8 inch thick, protected with firebrick where
exposed to the furnace and fitted with cast-iron, refractory-1Iined

i nspection and access doors, and provisions for ash renoval.

. 4.5 Bur ners

EE R R R S I R R I R R I R S R R R I R S I R R I R R R S R R R R

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

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

Provi de each HTWgenerator with oil-fired burner or burners w th burner
assenbly and control systems conform ng to NFPA 85, UL 296, and UL 726,
except as otherw se specified, and with supervi sed manual , sem autonati c,
and fully automatic conbustion safety controls conformng to NFPA 85 and
ASME CSD-1

.4.6 Fuel G| Pumping and Heating Sets

Provi de a duplex integrated, shop-fabricated oil punping and heating set,
assuring 100 percent standby with the oil heated by nmedi umtenperature
water. Provide two positive displacenent oil meters, include with each
set an electric oil heater of sufficient capacity to heat the specified
fuel oil to ignition tenperature at |ow generator |oad until enough HTWis
generated to operate the high tenperature water-to-low tenperature water
(LTW heat exchanger and the LTWto-o0il heater. Control electric heater
by a nagnetic starter with a manual | y-operated ON-OFF switch in series
with a thernostatic control. Wen oil tenperature is raised to proper

| evel and naintained by the LTWheater, autonatically disconnect the
electric heater by the thernostatic control. Provide electric-notor
driven fuel punps with each punp having the capacity of not |ess than

[ ] L/second gpn at a discharge pressure of [ ] kPa psig and a
suction lift of 3 m 10 feet.

5 COVBUSTI ON CONTROL EQUI PMENT

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Paragraphs describing inapplicable types of
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conbustion control equiprment will be deleted. The
type of conbustion control systemspecified for a
project will depend |largely on the boiler capacity,
the fuel, initial cost, and cost of operation
Basically, the types should be as follows (the
boil er capacities are expressed i nMA Bt uh):

Type of Control Coal al

Posi ti oni ng 0.879-15 MN 3-50 0.870 - 12 MMB-40
mllion Btuh mllion Btuh

Seni nmet ering 7-21 MW 25-72 7-19 MA25-66
mllion Btuh mllion Btuh

Met eri ng 7 MN25 million 7-19 MW 25 million
Bt uh and above Bt uh and above

Metering with 20 MV 68 m | lion 20 MW 68 mllion

Oxygen Conpensation |Btuh and above Bt uh and above

EE R R R S I R R I R I R I R S R R R R R S R R I R R R S R R R R S O

Use a single manufacturer for the automatic conbustion control equi pnent
systemto be installed for each boiler in accordance with the
manuf acturer's recommendati ons. Locate controllers on the designated

heating plant master control center panel. Provide equi pnent capabl e of
operating either pneunatically, electrically, or electronically.
Pneumatic control systens nust conformto CAG B19.1. Install air filter

regul ator sets at each control valve and transmitter in the systemwth
the master air filter regulator set on the control panel being the dua
type where one side can be cleaned and repaired while the other is
operating. Protect exterior control air piping and devices fromfreezing
by use of regenerative desiccant dryers. Provide each systemwith a

sel ector switch or other nmeans of manual control of the firing rate when
required. Provide electrical control devices rated at 115 volts and
connected as specified in Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM
Wre operating and linmt controls to interrupt the ungrounded circuit
conductor. Conformcontrols and instrunents to the requirenents of

ASME CSD-1, NFPA 85, UL 296, and UL 726, except as otherw se specified.
Provi de individual control for each boiler. For nultiple boiler
installations, provide a nmeans to base | oad on individual boilers while on
automatic control.

.5.1 Conbustion Controls

Provide [positioning] [sem -netering] [netering] [metering with oxygen
conpensation] type combustion controls. Provide a plant naster controller
sensitive to tenperature transmitter in return water header to provide
anticipatory signals to all generator naster controllers wth generator
nmaster or subnaster controllers reacting to anticipatory signals from

pl ant master and then adjust firing rate as necessary in response to
generator outlet tenperature indication to naintain preset tenperature at
each generator outlet. Plus or minus 3 percent is the limt for precision
of pressure or tenperature control of the set point of the boiler pressure
in kPa psig, or the tenperature in degrees C degrees F during any | oad

swi ngs of up to 10 percent of the boiler capacity per mnute over the
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entire turndown range.
.5.2 St oker Controls

Interl ock the conbustion control systemwth the grate drive to bal ance
the ash discharge with the firing rate. The coal feed flow rate may be
used as the index of fuel feed. Provide stoker controls to as outlined
for the stoker specified.

.5.3 Posi tioni ng Type Combustion Control Equi pnent

Provi de separate parallel type positioning controllers for fuel feed and
air flow, and both are nodul ated by the boiler |oad. Provide nanual neans
for readily adjusting the fuel-to-air ratio for the nost efficient
conbustion and an adj ustabl e conmpensating device to maintain the proper
ratio of fuel and air over the entire range of operation to provide
conbustion efficiency within the range specified. Provide a furnace draft
control l er, when required. Flush-nount all controllers on the control and
i nstrunment panel; all adjustnents and calibrations of fuel feed, air flow
and furnace draft, on the front of the panel

.5.4 Sem - Meteri ng Type Combusti on Control Equi pnent

Provide two controllers per boiler, one for fuel feed and one for air
flow, with the first of these positioned in proportion to the boiler |oad
to deliver a proportionate inpulse to the second controller which
functions in direct relation to that inpulse; the second controller then
nmeasuring the fuel feed or air flow provided and automatical |y making
necessary adjustments to maintain the fuel-to-air ratio for which it is
set over the entire range of operation. Provide furnace draft or pressure
controllers where required. Flush-mount all controllers on the control
and instrunment panel; make all adjustnents and calibrations of fuel feed,
air flow, and furnace draft or pressure, at the front of the panel, and
provide indicators to show the amount of adjustnent and the results
obt ai ned.

.5.5 Met eri ng Type Conbustion Control Equi prent

Provide netering controls with adequate nmeans for automatically adjusting
both fuel feed and air flowin strict relation to the |oad requirenents,
in addition to neasuring the rates of fuel feed and air flow and

mai ntai ning the required ratios over the full range of boiler operation

In addition to the naster controller, provide separate controllers for

fuel feed and air flow responding either in parallel or series. |nclude
air flowfuel flowcross limting devices. [If required by a particul ar
system a separate fuel-to-air ratio controller nmay be provided.] Measure

the actual rate of fuel flowin the fuel Iine to the burner, and nmeasure
the actual air flow by a differential orifice in the forced draft duct.
Qperation of either controller for both functions is not acceptable. In

addition, provide a separate controller to control the draft or pressure
in the boiler furnace. Flush-mount controllers on the control and

i nstrument panel; nmake all adjustnents and calibrations of fuel feed, air
flow, fuel-to-air ratio, and furnace draft or pressure, at the front of

t he panel and provide indicators to show the degree of adjustnent.

.5.6 Conbustion Control with Oxygen Trim

Fl ue gas oxygen trimmay be provided as an adjunct to the nmetering system
of control. Determ ne the oxygen content in conmbustion gases; fromthis,
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send an inpul se to the oxygen controller, which readjusts the air flowto
mai ntain the required oxygen content. Provide the oxygen set point as a
function of generator |oad with operator biasing capability limting the
amount of oxygen controller trimto prevent potentially hazardous
conditions created by equiprment failure or faulty operation

.5.7 HTW Generator Limt Controls

Provide | ow generator water flow and hi gh generator tenperature controls
with the limt controls interlocked with the conbustion control systemto
provi de for generator alarm and shut down.

.5.8 Burner Control/Fuel Safety System
.5.8.1 Desi gn Requi rement s

Provi de a m croprocessor-based (distributed digital or programable
controller) or relay type control systemw th a dedicated hardwired insert
panel furnished for nonitoring and operator interface with the burner
control /fuel safety systemwi th the panel also providing the operator with
direct fuel tripping capability in energency situations. Subdivide the
burner control systemto permt inservice checkout and mai ntenance without
impairing the reliability of the overall control system Provide |logic
cabinets that include status indicating lights for all logic inputs and
outputs and for nonitoring availability of control power to all subsystens
as required to facilitate troubl eshooting. Provide indication of

equi prent status and system permi ssives at the operator interfaces.

I ncl ude, where common power supplies internal to the system are furnished,
a full-capacity on-line backup supply. Provide alarmfor failure of

ei ther power supply.

.5.8.1.1 Mai nt enance and Reliability Requirenents

In general, maintenance is acconplished on-1ine and wi thout inposing any
special restrictions on overall plant operation. Provide diagnostic
routines, interchangeable electronic cards or boards, and clear witten
procedures as a mnimumrequirenent of this specification. For
reliability, incorporate both software and hardware into the system
design, including redundancy, |oop distribution, conponent specifications
and testing, and quality control to assure the highest |evel of system
reliability.

.5.8.1.2 Adverse El ectrical Conditions

Provi de equi pnent capabl e of operating as specified and w thout damage
within the electrical environnent of the plant, including, but not
necessarily limted to, high-voltage, high-frequency surges caused by

el ectro-nmechani cal equi prent, energy coupl ed between conductors by

capaci tance and mutual inductance, and inperfect grounds. Provide input
and output isolation, shielding, separation of circuits, surge
suppressi on, or other neasures which may be required to neet these
provisions. Inputs, outputs, and other connections nust neet the surge to
wi t hstand requirements of | EEE C37.90.

.5.8.2 Syst em Desi gn
Provide a conpatible burner control systemin all respects with the HTW

generator and auxiliary equiprment. The system design nmust neet the
requi renents specified in NFPA 85. Provide a burner control system
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i ncorporating a continuous purge of the furnace to insure that the HTW
Cenerator is free of any accunul ati on of conbustibles; in addition
provi de a burner control that supervises the operation of the fuel-air
equi prent associated with fuel oil burners, accepts operator comands and,
if the required perm ssives are nmet, performthe required operation
Provi de conti nuously nonitored equi pnent and al arm any devi ation while the
systemeither corrects the deviation of shuts down equi pnent as necessary
to avoid hazardous furnace conditions or equi pmrent danage. Provide a
systemthat monitors the operation of the fuel equipnment and if the

equi prent fails to respond to command fromthe burner control system
initiates the equipment trip sequence. Provide systemindications to

all ow the operator to determ ne the equipnent that initiated a trip of
fuel equipnent, shutting down the tripped equi pnment reset of the trip is
permtted. Include a fuel safety subsystemin the burner control system
that includes a master fuel trip (MFT) system ignition oil trip system
and main fuel oil trip system including a hardwired relay in each system
which may directly operate fromthe operator insert panel. Include inputs
to the MFT, in addition to those associated with the burner control
system those that are required to provide overall HTW generator
protection. Provide a systemthat interfaces with the conbustion control
systemto position and nonitor devices for startup and shutdown which are
normal |y nmodul ated during on-line operation. Design the burner contro
systemto operate reliably, mnimzing the nunber of false trips.

.5.8.3 System Functi onal Requirenents
.5.8.3.1 Oper ati ng Modes

It is the operator's responsibility to initiate the start and stop
sequences listed below. Once initiated the burner control system nust
autonmatically place the oil burner in service or renpve it from service.
The steps each of which require operator initiation are:

a. Purge

b. Igniter control

c. Feeder control

d. Min oil burner

.5.8.3.2 Furnace Purge and Boiler Monitor

Provide a furnace purge control to incorporate prelight off and post
purges of the furnace to insure that the HTWgenerator is free of any
accunul ati on of combustibles, which indicates to the operator, after which
the operator will reset the master fuel trip relay. Provide a furnace
purge on any naster fuel trip. Provide the HTWgenerator nonitor that
prevents starting any fuel equipnent if the furnace firing perm ssives are
not met, with the furnace purge control providing indications to the
operator of the status and the progress of the furnace purge,

ext i ngui shing perm ssive indications when the MFT relay is reset.

.5.8.3.3 Igniter Contro
An igniter group consists of all the igniters associated with a nmain oi
burner. Igniters associated with a burner group will be controlled froma

separate el ectropneumatic igniter control package. Provide sequenti al
starting of igniters between burner groups to be started and stopped from
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the insert panel and |ocal pushbuttons. An igniter fuel trip (IFT) first
out indication will be provided to indicate the initiating cause of the
| FT and extingui shed only when the IFT relay is reset.

.5.8.3.4 Main G| Burner Control

Starting and stopping of each main oil burner nay be acconplished either
locally or fromthe insert panel. Proven igniter groups is one of the
perm ssives required for starting. Provide fuel oil trip first out

i ndications and a main fuel oil trip (FOT) relay.

.5.8.3.5 Fuel Safety Subsystem

The fuel safety subsystem conprises the MFT system nmain FOT system and

| FT system Each fuel safety system provides the protection for its
respective fuel and includes a dedicated hardwired relay which may be
directly operated fromoperator insert panel. The MFT system provides
overall HTWgenerator protection, also includes a dedicated hardwi red
relay, and directly trips all other fuel safety systemrelays. Design the
systemto de-energize to trip

.5.8.3.6 Fl ame Moni toring

I ndi vi dual sel f-checking flame scanners are required for each burner
Igniter flane safety devices nust discrimnate individually fromany flane
that may exi st at other burner locations. Discrimnate burner flane
individually fromthe associated igniter flane and any other flanme that
may exist in the furnace. Igniter and burner flane discrimnation nust
cover the range fromstartup to full |oad operation. Blocking interlocks
fromclosed valves in flanme discrimnation circuits to avoid false flane

i ndi cation are not acceptable. |If required to obtain satisfactory flane
di scrimnation, include extended tube scanners. |ndividual flane detector
output level indicators are required. |If required, provide provisions for
cool ing and cl eani ng.

.5.8.3.7 Encl osur es

The system | ogic cabinets contain all control devices, power supplies,
circuit protective devices, cable plugs, and term nal blocks. Provide
spare space to acconmpdate a m ni mum of 20 percent additional devices.
Make t he cabi nets accessible fromboth front and back, each having
gasket ed hinged doors with latches. Do not exceed door with of 610 nm 24
inches. Natural draft cooling of the control systemcabinets is
preferred. |f cabinet cooling fans are furnished, alarmthe | oss of any
fan.

.5.8.3.8 Local Term nati on Boxes

I nclude | ocal junction boxes, one at each burner |evel containing separate
pushbuttons and indicating lights for local control of each igniter

group. In addition, include termnals for field wiring, internal wring,
cabl e connectors for intersystemwring, circuit breakers, and if required
by the system relays and reversing starters in the term nal boxes.
Configure termnal boards for field wiring to allow 20 percent spare
connecti ons.

.5.8.3.9 I nt erconnecting Cabl e Requirenents

I nt erconnect cabl es between the | ogic cabinet, insert panel, and |oca
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burner junction boxes via prefabricated plug-in cables, including
connectors. Also, provide flane scanner cabl es.

.5.8.3.10 Buf f ered Qut put Signals

Fully isolate output signals required for tripping, control, and
nonitoring fromeach other. |Isolate such that an open or short circuit in
the rel ated equi pnent does not affect other control systens.

.6 HEATI NG PLANT PANELS AND | NSTRUMENTS
Do not use Mercury in thernoneters.
.6.1 HTW Gener at or I nstrunment and Control Pane

Si ze the HTWgenerator instrument and control panel to contain al

controls, instrunments, gauges, and neters. Provide free-standing pane
with faceplate of not |less than 4.8 mr 3/16 inch steel, reinforced, and
finished with the manufacturer's standard finish coating. Mount the units
flush on the panel as far as practicable. Enclose the back of the pane
with sheet netal and with adequate renpvabl e access panels or doors for

mai nt enance and renoval of any unit without interfering with other units.
Provi de | atchi ng equi prent and hardware. Indentify each recorder

i ndicator, and control unit with engraved netal or |aninated plastic
nanepl ates securely fastened to the panel. Provide the panel with
continuous, rapid-start, fluorescent light fixtures nounted with
reflectors providing suitable shielding to illumnate all controls,

i nstruments, gauges, and nmeters. Terminate all field piping connections

i n one bul khead-munted manifold |l ocated to conformwi th the installation
requi renents of the system Terminal all field electrical wiring in a
nount ed col or-coded terminal strip so located as to conformw th the
installation requirenents of the system |If a pneumatic control systemis
provi ded, include duplex air supply filter and regul ator set, mounted on
the rear of the panel with properly identified pneumatic term nal bl ocks
and | owpoint drain in the panel. No high-pressure lines are allowed to
enter the panel. Provide control equipment with the necessary operating
switches, indicating lights, gauges, alarns, the conbustion control

system and the generator and fuel safety interlock systens. |If the
package type boiler burner units with integral controls are furnished, the
control equi pment for each boiler may be nobunted on a separate
free-standi ng panel in accordance with the requirenents above for

i nstrunment and control panel. Ppanel -nount and test at the factory
controllers and indicators specified or required, conplete with rel ays,
transformers, switches, wiring, valves, and piping. Color-code or
otherwise identify all wiring and piping within the panel

.6.2 I ndi cators

Provide flush nmounted indicators with a vertical scale from 100 to 150 mr
4 to 6 inch length with scales in engineering units with an accuracy of
plus or mnus 1 percent of full scale. Indicators may be either

el ectronic or pneumatic with zero adjustnments, receiving standard signals
fromlocally nmounted transmitters.

.6.3 Recor ders
Provi de servo mechani smtype, multiple pen type, [circular] [strip chart]

type recorders with mninumchart width of 100 mr 4 inches, accuracy of
plus or mnus 1/2 percent of full scale, and each pen having a separate
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2.

scal e calibrated in engineering units.
and 1 year's supply of chart paper
6.4

Panel Displ ay

Provi de 120 volts ac chart drive

As a mninmum display the followi ng paraneters on the panel

I ndi cat or Recor der
Poi nt

Pressure

Mai n hot water header X X

Boi I er drum X

Feedwat er X X

Instrunent air X
Draft

W ndbox X X

Fur nace X

Gas outl et X

ID fan inlet X
Tenperature

Hot water outlet X

Boi | er gas outl et X

W ndbox X

Feedwat er X

HTW di fferential tenperature X

HTW zone inlet and outlet (each zone) X
Level

Bunker or silo X
FI ow

Hot water outlet (including totalizer) X

Feedwat er X
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I ndi cat or Recor der
Poi nt
Ar X
Fuel X
HTW (each zone) X
Anal yzers
Fl ue gas opacity X
Fl ue gas oxygen X

2.6.5 Hot Water and Feedwater Fl ow Measur enent

Provi de square edge, concentric, paddle type, designed for flange taps
orifice plates to neasure hot water and feedwater flow to each generator
with nozzles and orifice plates flange-nounted type, made of stainless
steel. Mnimm strai ght pipe runs in accordance with AGA XR0603.

2.6.6 Pressure Gauges

Provi de heavy-duty industrial type pressure gauges with phenolic case,
solid front, rear blowout, threaded ring, shatterproof glass, and 13 nmr
1/2 inch NPT bottom connection installed for proper operation wth
stai nl ess steel Bourdon spring-type having 114 my 4-1/2 inch dial sizes
installed where it is clearly visible fromthe operating |evel, and al
requi site piping and gauge cocks described, or required above. Provide
pressure gauges on high tenperature service with pigtail siphons. Provide
punp di scharge gauges | ocated on punp discharge lines with pul sation
danpeners or snubbers with gauge ranges selected so that at norma
operation the pointer is at approxi mtely 50 percent of range. Provide
gauges for the foll ow ng services:

Expansi on Tank

Dunp Tank

Mast er Control Center
Circul ati on Punp Pane
Distribution System Mins
Mast er Control Panel
Makeup Pumnps

Emer gency Feed Punp
Wat er Main

Chemi cal Feed Punps
Air Conpressors

Fuel G| Supply Header
Generator Pressure
HTW Water Inlet and
Qutl et Dupl ex

2.6.7 Dial Indicating Thernoneters
Provide binetallic type with stainless steel case and stem with

thermowel I s and having a 127.0 mm 5 inch dial and plus or mnus 1 percent
accuracy.
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2.

2.

2.

6.7.1 Expansi on Tank and Dunp Tank Thernoneters

Provi de three thernbneters on each tank; at the drumcenterline, at the
top 1/3 point, and at the lower 1/3 point of the drum

6.7.2 Inlet and Qutlet Gauges of HTW Generators

Provide inlet and outlet gauges of HTWgenerators as above, as applicable.
6.8 Renot e Readi ng Tenperature |ndicators

6.8.1 Punp Thermoneters

Provi de HTWgenerator and distribution systemcirculation punp panel dial
type, liquid filled, surface panel nounting, back-connected thernoneters
in 150 mr 6 inch turret type phenolic case, with range 35 to 260 degrees C
100 to 500 degrees F, with self-conpensating stainless steel 3 m 10 foot

I ong capillary having a stainless steel separable socket with a 65 mr
2-1/2 inch extension neck, 150 mr 6 inch bulb Iength, 19 mr 3/4 inch IPS
connecti on.

.6.8.2 Pi pel i ne Ther noneters

Provi de pipeline thernoneters simlar to above, with 65 mm 2-1/2 inch
ext ensi on neck separabl e sockets, where accessible, and with required
capillary I ength where not accessible, for direct reading.

.6.8.3 Flue Gas and Fuel Gl (if Gl-Fired) Thernoneters

Provi de vertical scale, noving pointer type tenperature indicators, in
sem flush nounting dust-tight case, with curved translucent scales,
internally illum nated, with instrument scale graduations, figures, and
range suited for the indicated service, enploying a di aphragm neasuri ng
element with |inkage actuation of the indication pointer. Provide
gas-filled bulb type thermal sensing element with spirally wound, bronze
arnored flexible copper connection tubing to the instrunent, and

i nstrunment accuracy of 2 percent of full scale range with a sensitivity of
0.2 percent of full scal e range.

.6.8.4 Separ abl e Socket s

At all points of recording, controlling, or integrating instrument
tenperature bulb insertion, install a stainless steel separable socket
havi ng a screwed cover and attachnent chain adjacent to a tenperature bulb
for insertion of a test thernoneter

.6.9 Oxygen Anal yzer

I f oxygen conpensation controls are furnished, provide an oxygen anal yzer
to indicate, record, and control the percentage of net excess oxygen in
and the average tenmperature of the flue gas leaving, the boiler. Provide
a direct probe type oxygen analyzer utilizing an in situ zirconi um sensing
el ement inserted directly into the process flue gas streamand in direct
contact with the process gases. Provide a sensing el enent contained
within a protective shield nmounted to the ductwork by an adapter plate.
Provi de anal yzer equipped to allow daily automatic calibration check

wi t hout renmoving the anal yzer fromthe process, where as sanpl e gases may
be injected directly on the sensing elenent while the analyzer is in the
process. Include any tenperature conpensation of control required with
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the output signal range from4 to 20 mA dc and representing 0 to 10
percent as a |inear function.

.6.10 Flue Gas Opacity Monitor

Provide a flue gas nonitoring systemw th continuous neasurenent,

i ndi cation, and recordi ng of snoke opacity fromeach boiler, and with the
stack units including a light source and a |ight detecting or receiving
unit nounted in the stack or mmin breeching, as recommended by the

manuf acturer. Provide a control or transmtter unit with electronic
solid-state circuitry and meter or digital type indicator, and provide an
out put signal for 0 to 100 percent opacity. |In addition, provide the
control unit with calibration and al arm adjustnents for conpliance with
Federal, State, and |ocal environnental regulations, and a control or
transmitter unit and recorder with a dust-tight netal enclosure. Provide
a purging air systemto clean |light source lens and |ight detector |ens.
Provide the control unit with adjustable alarm output contacts for various
snoke densities.

.6.11 Fuel Fl ow Meter

Provide a volunetric neasurenent type flow meter incorporating a rotary,
positive displacement piston body with gear train driven generator and
totalizing register, a panel-mounting neter to indicate fuel oil rate of
flowin gallons per minute, and a transmtter output signal of 4 to 20 nA
dc to be used for conmbustion control, with a bronze with hard-cast bronze
nmeasuring piston. Provide a totally enclosed generator with grease-packed
bal | bearings, silver commutator, and brushes. Mount the totalizing

regi ster on top of the generator housing and calibrate in liters U S
gal | ons.

.6.12 Wat er Fl ow Meter

Provide a water flow recorder with totalizer for each generator and a
recorder conformng to the requirenments specified for the HTWtenperature
recorder except that flow rates are to be recorded in L/sec gpn

.6.13 Bt u Recorder

Provide a recording totalizer which integrates tenperature difference and
water flow to provide the net J Btu output of the generator for each HTW
gener at or.

.6.14 Makeup Water Meter

Provi de a nakeup, positive displacenment type water neter in the treated
water line suitable for operation with water at 21 degrees C 70 degrees F
and 450 kPa 65 psig with the conplete neter assenbly to include neter

i sol ati on val ves and a val ved bypass and strainer on the inlet side of the
nmeter, and 254.0 mr 10 inch dianeter vertical type dial calibrated in L
gal l ons having two hands; 380 L 100 gallons indicated on one hand and 7570
L 2000 gallons on the other hand. Provide the hands with a manual reset
device. Provide a totalizing register with all bearings self-lubricating
if subnmerged. Provide a neter capacity of | ] L/sec gpn

.6.15 Mast er Control Center

Provide a centrally |located master control center to serve as the centra
control and recording station for the plant, also serving as a centra
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poi nt for mscellaneous functions including the various alarmcircuits
wi th their annunciators and audi bl e signals, and the controls for the
system The units to be installed on the panel are specified under the

various paragraphs of this specification. Install all necessary electric
wiring for instruments, panel lighting, and equiprment requiring electrica
connections. Install all necessary transforners, separate rel ays,

switches, and fuses in a fully enclosed junction box with a safety switch
with fuses serving the 120-volt power supply to the plug-in strip and any
ot her power supply as required for control circuits. Provide all wire
suitable for boiler roomrequirenents and install according to NFPA 70.
Install and support in place on the rear of the panel and test at the
factory all necessary interconnecting piping, termnal block, valves, and
fittings required for the control equipnent.

.6.15.1 Panel Board

Provi de a free-standi ng master panel board, floor-munted on a 100 mr 4

i nch concrete curb and provided with vibration isolators between panel and
anchor bolts. Construct the control panel of specially |eveled stee

sheet not less than 4.8 mr 3/16 inch thick with adequate structural stee
framework to provide a rigid unit, and with the panel gaskets and ot her
seal s necessary to forma dust-tight enclosure of the controls conform ng
to NEMA ICS 1 standards. ldentify all controls and instrunents using
nanepl ates. Match the panel board with the boiler control units and

di stribution panel in appearance, unless it is a console type. Provide
each panel with a suitable plug-in strip on the rear of the panel for any
required plug-in electrical connections of the instruments with al
necessary piping or electrical connections and all necessary devices for a
conpl ete operating installation. Provide suitable single strip, rapid
start fluorescent lighting with a panel-nounted toggle switch for a pane
hood, with a single, pull chain, ceiling light receptacle installed in the
interior of the panel enclosure and wired to the comon point of

el ectrical supply.

.6.15.2 Di stri bution Zone Val ve Control s

Provi de a manual val ve control for each zone control valve on the nmster
panel, with instrunents to indicate the position of each val ve operator

.6.15.3 Expansi on Tank Water Level |ndicator

On the naster control panel provide a renote reading, liquid |evel
i ndi cator type water level indicator, with the indicating scale show ng
uniformdivisions for all Ievel changes, and requiring no |liquids for

calibration other than the expansion drumwater, suitable for 2,758 kPa
400 psig operating pressure, and connected and calibrated to show

i ndicated | evels of | ] mr inches to | ] mr inches above the

out side bottom of the expansion tank. Locate the primary or transmtting
elements at the liquid I evel control station, so |ocated and calibrated
that the center point of the indicator shows the normal water |evel in the
tank at | ] mr inches above the tank bottom

.6.15.4 Annunci at or

Provi de an annunci ator systemwi th a seniflush nmounted panel which
i ndi cates and al arns on the follow ng:

a. Expansion Tank:
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Overfl ow | evel

Nor mal | evel

Conbusti on cutout |evel
Hi gh pressure

Low pressure

b. Dunp tank:

Overfl ow | evel

Hi gh pressure

Low pressure
c. HITWgenerator (each) - safety shutdown
d. Fuel (to suit firing system:

Low fuel oil header pressure

Low fuel oil storage |evel

Low st oker hopper | evel
Low coal bunker | evel

e Air

Low service air pressure

Low i nstrunent air pressure if pneumatic controls are used
f. Distribution zones (each) - low return pressure

Provi de the annunciator with | anp test and acknow edge push buttons, with
t he operational sequence as follows:

Condi tion nornal Li ght off, horn off
Al arm Li ght flashing, horn on
Al ar m acknow edged Li ght on, horn off
Return to normal Li ght off, horn off

Provide the systemw th devices to actuate the annunciator fromthe above
sources, unless otherw se specified.

.6.15.5 Liquid Level Control Stations

Provide liquid | evel control stations at the expansion tank and dunp tank,
and include adequate detection, sensing, and actuating devices to provide
signals for the annunciator systemand to control the overfl ow system
The levels for carrying out the above functions are as indicated.

.6.15.5.1 Expansi on Tank Overfl ow Controll er
Provi de overflow control systemfromthe expansion tank. Provide the
expansi on tank that overflows on control signal fromthe control station

speci fi ed above which actuates a notorized normally-closed val ve all owi ng
water to relieve to the dunp tank.
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2.6.15.5.2 Dunp Tank Overflow Controller

Provi de an overfl ow control systemfromthe dunp tank with the dunp tank
overflowing on a control signal fromthe controller which actuates a
notori zed normal |l y-cl osed val ve allowing water to relieve to the bl owdown
t ank.

2.6.15.6 Di stribution Zones Control Station

Provide a control station for distribution zones valve control with one
manual val ve control for each zone. Provide the instrunent that indicates
the position of the valve operator with rempbte control and adj ustnment of
the valve. Provide a notorized gate valve for the controlled valve in the
di stribution zone supply line for energency shutoff and fl ow nodul ati on,
with the nmotorization of the valve being such that any partial opening of
the valve may be held positively without drift or consunption of a power
means. Conformthe valve body to the requirements for valves specified in
par agr aph Pl Pl NG

2.6.15. 7 Pl ant Master Controller

Provide a plant master controller for nitrogen pressurized systens that
reacts in response to tenmperature transnmitter signals froma tenperature
sensing elenent in the return water header and provi des the necessary
signhals to the HTWgenerator nmaster controllers with a manual sel ector
station for selecting either automatic control or manual control and a
means for adjusting the set point return water tenperature control.

2.6.15.8 C ock

Provide an el ectric synchronous notor type clock, except as nodified
herein. Provide a surface nmounted, suitable for operation on 115-volt, 60
Hz singl e-phase electric service with a white dial, 380 nm 15 inch size,
easy-to-read bl ack nunerals, black hands, red sweep second hand, and
external manual reset knob at bottom of case. Provide a notor gear train
sealed in a pernmanent oil bath.

2.6.16 Panel Piping and Wring

Pneurmatically or electrically, or both, transmt high-pressure and

hi gh-tenperature values to the panel. Transmt pneunatic signal at 0.69
to 104 kPa 3 to 15 psig and include piping connectors to indicators with
6.4 mr 1/4 inch OD copper tubing conformng to ASTM B68/B68N. Transmit
flow signals either pneumatically or electrically to the panel -nounted
receiver. Run copper tubing connections and electric wiring to a termina
bl ock | ocated on the inside of the panel front near the bottomwth wring
termnated at an identified termnal strip. Provide wiring suitable for
boil er roomrequirenents and install according to NFPA 70.

2.6.17 Pil ot Lights

Provide factory-built cabinet with assenbled pilot lights, suitable for
flush nounting in cutouts in boiler control panel, conplete with extruded
trim clanps, and sheet netal rear housing, and finished in baked bl ack
enanel. Provide white plastic and engraved in black ink Iens with
lettering 19 nr 3/4 inch high and black. Provide two 6 watts, 24 volts
dc, S-6 incandescent type |anps, supplied with col or caps, one red and one
green per pilot light, independently wired | anps per pilot, with black

| ens bezel s unl ess otherw se indicated.
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2.6.18

Conti nuous Em ssi ons Monitoring

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: A continuous eni ssions nmonitoring system
(CEMS) is required by the Cean Air Act Amendment
(CAAA) of 1990 if the fuel utilized is oil or coa
and the heat input is 3 nmegawatts 1 mllion BTU HR
or greater. A CEM5S nmay also be required by state or
local laws. |If a CEMS is necessary, reviewthe CAAA
and the relevant state or local law early in the
project to allowtine to incorporate the required
CEMS specification and to determ ne which fine gas
em ssions will be included in the required reports.
Bef ore acceptance of the installation, furnish the
Contracting OFficer with a witten test report which
provi des docunentation that the CEMS equi pnment has
passed factory and field certification tests
required by federal, state and | ocal regul ations.

The investigation will deternmine if the reported

val ues may be cal cul ated or shoul d be direct
neasurenents. Fill in the data to state what nethod
of measurenent or calculation will be utilized for

the deternination of the report variable.

Enmerging flue gas flow nonitor technol ogies are
avail able. The traditional differential pressure
techni que specified uses fanmiliar equiprment that can
be mai ntai ned by plant personnel. This type of
nmeasur enent device has reliably satisfied regulatory
requi renents. The possible use of other

t echnol ogi es shoul d i nclude a thorough investigation
of flue gas flow nonitor regulatory requirenents and
i n-house mai nt enance capabilities.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

a.

Provi de conti nuous em ssions nonitoring system (CEMS) equi prent as a
system by a single nmanufacturer, neeting the requirenents of
appl i cabl e federal regulations, State of [ ] and | oca

regul ati ons, for each boiler in accordance with manufacturer's
recomendat i ons and under the direct supervision of the CEMS equi prent
manuf act urer.

Include in the reported data [sul fur dioxide (SQ2)] [oxides of
nitrogen (NOx)] [carbon dioxide (CO2)] [particulate matter (PM] and
other information required by federal, state, and |local regulations.
Base SO2 reporting on [anal yzer measurenent] [fuel flow and percent
sul fur calculation] [daily heat input calculation]. Base nitrous

oxi des, carbon dioxide and particulate matter reporting on anal yzers.

Provi de the CEMS equi pment with the central processing unit, printer
hard di sk drive, and optical disc drive, with the optical disc drive
functioning as a recorder. Provide the manufacturer's software to
generate the required reports in a fornat acceptable to the federal
state and local regul atory agencies. Provide a CRT screen as the
operator interface to the CEMS equi pnent.
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2.

7 NI TROGEN PRESSURI ZATI ON SYSTEM

Provi de a conplete system of nitrogen pressurization, including necessary
equi prent, parts, pressure vessels, piping, valves, devices, and
accessories allow ng proper HTW expansion and contraction, and control of
makeup water with a mnimum | oss of nitrogen and HTWwhil e maintaining the
system pressures corresponding to the operating range of the conbustion
control of 5.5 degrees C 10 degrees F above or bel ow the boil er-outl et

wat er tenperature, w thout steaming in the system

.7.1 Expansi on Tank

Provi de one expansion tank constructed, hydrostatically tested at the
factory, stamped, and certified in accordance with ASVE BPVC SEC VIII| D1
for an operating pressure of | ] kPa psig and tenperature of | ]
degrees C degrees F, with connections and piping inserts adequately
supported structurally as required for the service. Provide a standard
manhol e, actuating device for feed water control, alarmdevices, gauge
gl asses, floats, and controls as required, for the proper functioning of
t he expansi on tank.

. 7.2 Dunp Tank

Provi de dunp tank, hydrostatically tested at the factory, constructed,
stanped, and certified in accordance with ASVME BPVC SEC VIII D1 for an
operating pressure of | ] kPa psig and | ] degrees C degrees F

wi th connections and piping inserts adequately supported structurally as
required for the service, also with a standard nmanhol e, actuating services
for makeup water control, alarm devices, gauge gl asses with shields,
floats, and controls as required, for the proper functioning of the dunp

t ank.

. 7.3 Expansi on Tank and Dunp Tank Fittings

Tank fittings conformng to ASVE BPVC SEC VIII D1 and including the
fol | owi ng:

a. Pressure gauge.

b. Water |evel gauge.
c. Level controls.

d. Thernoneter.

e. Drain valves; hard seat, seatless pattern; rating 400 to 600 pound
cl ass.

f. Vent valves; Cass 600 600 pound steel bar stock, OS&Y

g. Safety relief valves conform ng to ASVE B16. 34, and suitable for a HTW

expansi on drum at wor ki ng pressure of [ ] kPa psig, with al
internal parts are of steel or stainless steel with hard facing
al | owabl e.
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2.

2.

8 BLONOFF SYSTEM
8.1 Sanpl e Cool er

Provi de a water-cool ed, shell-and-tube type heat exchanger with stainless
steel tubes suitable for cooling the bl owoff (before sanpling) sanple
cooler. Connect the cooler to a header and val ved so that the operator
can obtain a sanple of properly cooled bl owff fromany boiler as

desired. Support the cooler and provide a steel sanpling cock with a
sampl ing glass container suitable for handling the water tenperature to be
encountered and a hydroneter or equival ent device suitable for measuring
the concentration of solids in the boiler blowff and reading in parts per
mllion.

.8.2 Bl owof f Tank

Provide a concrete bl owff tank with bolted nanhol e cover, cover plate
wi th disappearing lifts, inlet blowodff connection equipped with mxing
nozzl e, vent, overflow and drain connection.

.9 WASTE HEAT RECOVERY EQUI PMENT

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: For the efficiencies specified, waste heat
recovery will be required. Designer nmust consult

wi th HTW generator nmanufacturers to sel ect the nost
appropriate unit for the size of HTWgenerator being

desi gned.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Equi p each boiler with [an economi zer] [an air preheater], which nay be
separate fromor integral with the boiler and conplete with insulation and
j ackets, casings, supports, and access doors, and with provisions for tube
or tube bundl e renoval and for cleaning.

.9.1 Econom zers

Provi de econonizers of a type normally provided by the boil er nanufacturer
and including [finned tubes] [bare tubes] baffles and headers, and

provi sions for cleaning and tube bundle renmpval, constructed of materials
capabl e of withstanding the maxi mum boiler exit gas tenperature plus 28
degrees C 50 degrees F. Use tubes confornmng to ASVE BPVC SEC |. Design
and install as to preclude col d-end corrosion under any |oad condition

wi th econom zer tube netal tenperature being above the nmaxi mum flue gas
dewpoint for the fuel being fired under all | oad conditions.

.9.2 Air Preheaters

Provide air preheaters nornally provided by the boiler manufacturer and
bei ng the recuperative tube plate or regenerative type constructed of
materi al s adequate to withstand the corrosion effects of the flue gases
with the overall installation precluding cold-end corrosion of the air
preheat er under any |oad condition. Tenperatures of all netals in contact
with flue gas nmust be above the flue gas maxi nrum dewpoi nt tenperature for
the fuel being fired under all load conditions. Provide air-preheat or
automati c bypass control integrated with the conbustion control system
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2.

10 DRAFT FANS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Induced draft fan outlet danpers may not be
required in single fan/single boiler installations,
except to elimnate the stack effect during outages.

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

Provi de [ backward curved bl ades] [radial tip blades] or axial flow type
centrifugal fans conform ng to AMCA 801 [Type I] [Type II] furnished as an
integral part of boiler design. Size each fan for an output volune and
static pressure rating sufficient for pressure | osses, excess air
requi renents at the burner or grate, |eakages, tenperature, and el evation
corrections for a dirty boiler with worst anbient conditions, all at ful
conbustion to nmeet net rated output at normal firing condition, with fan
si zing including mnimmmargins of 10 percent volume and 21 percent
static pressure, plus margins of 5 degrees C 10 degrees F for forced-draft
fans and 22 degrees C 40 degrees F for induced-draft fans. Design
i nduced-draft fans for handling hot flue gas at the naximum outl et
tenperature adjusted for surface fouling. [Provide induced-draft fans
with outlet dampers.] Noise levels for fans nmust not exceed 85 deci bel s at
914 mr 3 foot station, with [air cooled] [or] [water-cool ed] fan
beari ngs, and backward curved fan bl ade type with bearings not requiring
wat er cooling may be of the self-aligning antifriction type. [Provide
scroll sheets and rotor blades with liners.]

.10.1 Draft Fan Control

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Variabl e speed control, inlet vane control
and inlet danper control are, in descending order of
efficiency, capable of control draft fan

conditions. The choice is based on econom cs.
However, in erosive services, inlet vane control is
not desirable.

EE R I R R S I R R I R I R I R S R R R R S R R I R R R I R R R R O

Provide forced-draft centrifugal fans with [inlet vane controls] [variable
speed control]. Provide induced-draft centrifugal fans with [inlet vane
control] [inlet damper control] [variable speed control] and [axi al
propel l er fans having variable propeller pitch control.] Provide inlet
vanes or danpers suitable for use with conmbustion control equipnent.

2.10.2 Draft Fan Drives

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: \Where notor starters for mechani cal equi prent
are provided in notor control centers, delete the
description of notor starters.

EE R I R R S I R R R I R I R S R R R R S R I R I R R R R R R R R

Provide electric nmotor driven fans with electric notor being [drip-proof]
[totally encl osed nonventilated] [totally enclosed fan-cooled] [totally
encl osed fan-cool ed, suitable for installation in a Cass Il, Division 1,
Group F, hazardous location conformng to NFPA 70]. [Provide nagnetic
[across-the-line] [reduced voltage start] type notor starters with

[ general - purpose] [weather-resistant] [water-tight] [dust-tight]

[ expl osi on-proof] enclosure and furnished with four auxiliary interlock
contacts. ]
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2.

11 AR DUCTS

Design air ducts connecting the forced-draft fan units with the stoker

pl enum chanber to convey air with a m ni mum of pressure |oss due to
friction. Provide galvanized sheet netal ductwork conforming to, with
ducts straight and snboth on the inside with laps nmade in direction of air
flow, and externally braced, installed and anchored as to be conpletely
free fromvibration. Provide access and i nspection doors as required.
Construct ducts with long radius el bows having a centerline radius 1.5
times the duct width, or where the space does not permt the use of |ong
radi us el bows, short radius or square el bows with factory-fabricated
turni ng vanes nay be used. Provide substantially air-tight duct joints of
adequate strength for the service, with 38 x 38 x 3.2 nr 1-1/2 x 1-1/2 X
1/8 inch structural steel angles used where required for strength or
rigidity. Duct walls thickness as follows:

Duct, Maxi num Di nensi on Gal vani zed Steel Sheet, M ni mum
Thi ckness

Up through 1525 nmmJp through 60 |1.613 mml6 gauge
i nches

1526 mand | arger61 i nches and 2.753 nmml2 gauge
| ar ger

.12 BREECHI NG

Construct breeching of not |less than 3.416 mr 10 gauge steel sheets
conform ng to ASTM A36/ A36N and with adequate reinforcenent and bracing
with structural steel angles not snaller than 50 x 50 x 6.4 mr 2 x 2 x 1/4
inches, and all welded joints, |longitudinal seans and angles. Provide
expansion joints as required to suit the installation, being flexible type
requi ring no packing. Providing breeching with angle flanges and gaskets
for connection to boilers, fans, equi pment, or stacks. Provide

gas-ti ghtbreechi ng connections, caul ked-tight all around and sealed with
cenent to forman air-tight joint. Provide clean-out openings of suitable
size and at approved |ocations for access to all sections of the breeching
with tight-fitting, hinged, cast-iron doors with cast-iron frames.

Plastic materials polyetherimde (PElI) and pol yethersul fone (PES) are
forbi dden to be used for vent piping for conbustion gases.

.13 STACKS

Provi de sel f-supporting, double-wall insulated type stacks for individua
boilers. Provide for each stack, unless otherw se indicated, conplete
with structural steel base, base plates, anchor bolts and nuts, cleanout
door, [induced-draft fan] [boiler] connection and a thernonmeter well.
Stub stacks for packaged boiler units nay be supported directly on the
boil er providing the boiler structure is designed to acconmmbdate such an
arrangenent. Provide insulation suitable for sustained flue gas
tenmperature of 485 degrees C 900 degrees F with internmittent tenperatures
up to 650 degrees C 1200 degrees F and the wall section "U' factor of
approxi nately 0.26. Fabricate stacks of high-strength, |ow all oy,
structural steel resistant to atnospheric corrosion and conforming to
ASTM A242/ A242v for both inner and outer shell. Provide inner shells of
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each section with an air-seal ed and conceal ed expansi on and contraction
device to allow for differential expansion of inner and outer shells.

Ext end stacks above the roof to the height indicated. Plastic materials
pol yet herim de (PElI) and pol yet hersul fone (PES) are forbidden to be used
for vent piping for conbustion gases.

.14 ELECTRI C MOTOR- DRI VEN PUWPS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: \Where notor starters for mechani cal equi prent
are provided in notor control centers, delete the
description of notor starters.

EE R R S I R R I R I R I R S R R R O S R R I R I R R S R R R R

Provide electric nmotor-driven punps with notors that are [splash-proof]
[totally encl osed, nonventilated] [totally encl osed, fan-cooled type]
[totally encl osed, fan-cooled type, suitable for installation in a d ass
Il, Division 1, Goup F hazardous |ocation in accordance with NFPA 70].
Provide [manual] [[nmagnetic] [across-the-line] [reduced voltage start]]
type notor starter with [general -purpose] [weather-resistant]
[water-tight] [dust-tight] [explosion-proof] enclosure.

.14.1 HTW Ci r cul ati ng Punps

Desi gn and size HTWcircul ating punps for specific applications. Provide
punps having a conbined rating of flow and head that results in a power
rating less than 185 kW 250 bhp to nmeet the design requirements of

APl STD 610, being end-suction, top discharge, and supported at its
centerline. Provide horizontal-split case, multi-stage centrifugal punps
for sizes above 185 kW 250 bhp. Provide volute or diffuser design casing
construction, supported at its casing centerline. Provide all punps
nomnally rated for excess capacity of 10 percent above the naxi mum
continuous rating of the service. Provide the required Net Positive
Suction Head (NPSH) at the punp design flow, head, and speed not exceedi ng
80 percent of the available system NPSH at the sanme flow, assunming a | ow
level in the storage tank. Provide the punp's suction specific speed not
to exceed 9000 at the punp's best efficiency point (BEP) reflecting a
guar ant eed NPSH requi renent of 3 percent breakdown criteria. Select a
punp based on a constantly rising to shutoff with no point of inflection
and with no restriction to operation at any point from m ni nrum conti nuous
flow to design flow.

.14.1.1 Suction and Di scharge Fl anges

Provi de punps with integrally cast suction and di scharge flanges drilled
to neet the design pressure of the application. Provide feed punps
designed for an operating tenperature of not |ess than 205 degrees C 400
degree F, with casings drilled, tapped, and provided with vent and drain
connections. Punps designed for this service do not require cooling at
rati ngs below 375 kW 500 bhp for both frane cooling and seal cooling. For
punps bel ow 375 kW 500 bhp, provide antifriction radial and thrust
bearings, lubricated by flinger rings in a seal ed housing with nmechanica
seals, and wth air-cooled flush piping conformng to APl STD 610, Plan
23. For punps above 375 kW 500 bhp, provide a single cooling circuit for
both cooling the oil being delivered by a forced oil systemto sleeve
radi al bearings and a floating shoe thrust bearing, coupled with the sea

coolers for both stuffing boxes and nmechani cal seals. |n both cases,
provide site-convertible stuffing to a packed box. Provide for maxi num
| eakage no nmore than 0.025 L/ hour 25 cc/hr for a seal life of no I ess than
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25,000 hours, and bearing rating not |ess than 100,000 hours (L-10 life)
at the point of maxi num | oad, as defined by ABVA 9.

.14.1.2 Structural Steel Bases

Support punps on structural steel bases that do not require grouting in
order to inpart strength to the punp for static and dynam c | oading from
the piping system with bases pitched to a | ow point drain. Shop align
conpl ete punmp and motor assenbly using shinms on both the punp and the
not or .

.14.1.3 Punp Coupling and Guard

Provi de punps with nonlubricated flexible-disc couplings and a coupling
guard. Provide spacer-type couplings to permt renoval of the mechanica
seals and limted-end-float-type for punps with sl eeve bearings.

.14.1. 4 Recircul ati on Control Val ve

Provi de punps with a self-contained automatic recirculation control valve
sized for nomnally 25 percent of the punp's BEP fl ow.

.14.1.5 Punp Testi ng

Subj ect punps to shop hydrostatic testing. Subject one punp in each
service to conpl ete shop performance tests to denonstrate that, at rated
capacity, head is within a margin of plus 3 percent and m nus 0 percent of
design; efficiency is within a tolerance of mnus O percent; NPSH at the
punp's BEP and at the rated condition is within a margin of plus O percent
and m nus 10 percent. Conduct performance tests in accordance with

APl STD 610. Procedures and results are subject to the approval of the
Contracting Oficer.

.14.1.6 | nstrunent Pane

Provi de each HTWcirculation punp with an instrunment panel, wth
construction and arrangerment of the gauge panel as indicated. Provide
nanepl ates having letters 6 mr 1/4 inch high designating the punp nunber
and service. Provide surface panel nounted gauges. Provide the

i nstruments specified above and i nclude one single-el enent pressure gauge
for the punmp suction, one duplex pressure gauge with two elenents to

i ndicate flow pressure on each side of the punp discharge regul ating

val ve, and one dial type thernoneter to indicate the discharge
tenperature. Provide identification letterings |ocated either on the
gauge dial or on a nanepl ate adjacent to the gauge identifying the service
of the gauge, with a stainless steel socket with cover for a separable
socket-type test thernmonmeter installed in the punp di scharge piping at
each circulation pump for future insertion of a test thernoneter.
PProvi de pressure gauges with a gauge valve and a pigtail siphon as
specified installed at the point of connection with the nain piping.
Provi de pul sati on danpeners or snubbers for pressure gauges connected to
t he punp di schar ge.

.14. 2 Enmer gency Makeup Water Punp
Provi de centrifugal type energency makeup water punp; split case, 2 stage
type with closed inpellers and radial or mxed flow Design the punmp to

handl e hi gh tenperature water at 122 degrees C 250 degrees F, specific
gravity of 0.942, pH of 9.5 to 10.5, and the capacity and head i ndi cated.
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2.14.3 Makeup Water Punps

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: If inadequate NPSH is avail able, give
consideration to substituting either a double
suction or positive displacenent punp.

EE R R R S I R I R I R I R S R R R R O S R R I R R R S R R R R O

Provi de horizontal, end-suction, single-stage, centrifugal, notor-driven
makeup water punps. Provide punps having stainless steel shafts, bronze
i mpel l ers, and stuffing boxes. Lubricate by splash oil with oil Ievel
sight glass provided. Subject punps to the same tests specified for the
HTW ci rcul ati ng punps.

2.14. 4 LTW G rcul ati on Punp

Provide centrifugal type, end suction, single stage type with cl osed,

open, or sem-open inpellers, radial or mxed flow, designed to handle |ow
tenperature water at 110 degrees C 225 degrees F, and the capacity and
head i ndi cat ed.

2.15 LTW EXPANSI ON TANK

Provi de LTW expansion tank in connection with the LTWwater heater
constructed in accordance with ASVE BPVC SEC VIII DL and with a protected
gauge gl ass and manual air vent. Hydrostitically test the tank at 1-1/2
times the working pressure or at 690 kPa 100 psig, whichever is greater

2.16 HEAT EXCHANGERS
2.16.1 VWat er Heaters

Provi de water heaters of the types scheduled and with thernostatic contro
val ves, val ved bypasses, strainers, and tenperature/pressure relief

val ves. Provide thernoneters where indicted, and tenperature and pressure
relief valves conformng to the requirenents of ANSI Z21.22/CSA 4. 4.
Provi de separate valves if input exceeds 29.3 kW 100,000 BTU H or storage
capacity exceeds 454 L 120 gallons. Provide thernpostatic control valves
installed in the HTWreturn line fromeach water heater coil, installed to
operate in conjunction with a remote bulb tenperature controller, and
conformng to the requirenents of paragraph THERMOSTATI C REGULATI NG

VALVE. Provide flanged val ves, mnimur Cl ass 300 300 pound cl ass, and
sized for the service by the manufacturer. Provide shell-and-tube design
i nst ant aneous water heaters conformng to the applicable requirenents of
TEMA Stds, Cass Cwith the heater shell being steel and designed for

[ ] kPa psi and [ ] degrees C degrees F tenperature, and U-tube
type coil designed for high tenperature water at | ] kPa ps

pressure. Provide 16 nm 5/8 inch or 19 mr 3/4 inch size, constructed of
No. 16 AWG cuproni ckel (90 percent/10 percent) coil tubing.

2.16.2 LTW Heat Exchanger for Fuel G| Heating

Provi de instantaneous shell-and-tube type heater confornmng to the
applicable requirements of TEMA Stds, Cass C, with a steel shell and
designed for | ] kPa psi pressure and | ] degrees C degrees F
tenmperature. Provide with U-tube type coil designed for HTWat [ ] kPa

psi pressure, constructed of No. 16 AWC 16 mr 5/8 inch or 19 mv 3/4 inch
cuproni ckel (90 percent - 10 percent) tubing.
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2.

2.

17 CHEM CAL TREATMENT AND WATER SOFTENI NG EQUI PMENT
17.1 Chen cal Feeder

Provi de an autonmatic proportioning, shot type, or punp type chem cal
feeder unit for each boiler, including all appurtenances necessary for
sati sfactory operation, with size and capacity of feeder based on | oca
requi renents and water anal ysis.

.17.2 Chemi cal Feed Punps and Tanks

Provi de chemical feed punps with punp cylinders, plungers, ball check

val ves, and check val ve bodi es of corrosion resistant materials suitable
for the chem cals bei ng punped and tanks as a conpl ete package assenbly
wi th the punps mounted on and pi ping connected to the tank. Volunetric
accuracy of the punps nust be within one percent over the range

i ndi cated. Provide with adjustable punp capacities by positioning crank
pin with mcroneter setscrews. Provide stroke I ength scale divided in
percent age graduations engraved on scale. Provide replaceable cylinders
for increased or reduced pressure or capacity ranges. Provide drive
motors suitable for the electrical power avail able and havi ng dri p-proof
encl osures. Provide tanks made of pol ypropyl ene and mounted on legs with
filling and drai n connections, gauge glass and hinged cover. Provide each
tank with one punp, nmounted and piped with black iron pipe and fittings,
with suction strainer and stainless steel screen, and with 13 mr 1/2 inch
relief valve with steel body and stainless steel trim Provide tank with
bott om di shed concave to a radius equal to the diameter of the tank.
Provi de tanks suitable for phosphate or caustic feed and sul fite feeding.
provide a notor-driven agitator. Design the punp to feed the chenica
solutions into the HTWreturn line to the systemcircul ati ng punps and
have the capacity to feed a maxi numof 5.3 nlL/sec 5 gph

.17.3 Wat er Softeni ng Equi pnent

EE R I R R S I R R I R I R I R S R R R R S R R I R R R I R R R R O

NOTE: |If softening equipnent for nmakeup water is
not required, as determned in accordance with UFC
3-410-01, entire paragraph should be deleted. |If
wat er softening equipnent is required, list desired
water treatnment conditions; e.g., pHIlevel,

har dness, cheni cal concentrati ons.

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

Provide a [single] [double] unit automatic water softener system as

i ndi cated, designed for a working pressure of | ] Pa psig, conplete
with raw and regenerate water distribution; under drain; inlet and outlet
connection in upper and | ower header respectively; resin renoval
connecting pipe legs; control valve for service, backwash, regenerate, and
rinse; water neters, pressure gauges, brine storage, and neasuring tank
and controls for automatic operation. Provide either hot-dipped

gal vani zed after fabrication or polypropyl ene brine tank[s], brine piping
either all copper pipe and fittings or Schedule 80 PVC and fittings.
Provi de equipnent having a total capacity between regenerations of not

| ess than [ ] liters gallons of water of [ ] g grains hardness
when operating at a sustained softening rate of | ] L/sec gpm, and
based on the data below. Provide test sets for pH conparator for the
range | ] to | ] sulfide conparator, and phosphate conparat or
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2.17.3.1 Wat er Anal ysi s

The source of the raw water is | ]. The analysis of the water is
approxi mately as foll ows:

Consti tuent s*
Sodi um as (Na) [ 1 ppm
Silica as (SiQ(2)) [ 1 ppm
Cal ci um as (Ca) [ 1 ppm
Magnesi um as ( My) [ 1 ppm
Iron and al um num oxi des as [ 1 ppm
(Fe(2)3)), (A(2)Q3))
Bi carbonat es as (HOQ(3)) [ 1 ppm
Bi carbonat es as (HOQ(3)) [ 1 ppm
Hydr oxi des as (OH) [ 1 ppm
Sul phates as (SQ(4)) [ 1 ppm
Chlorides as (d) [ 1 ppm
Phosphat es as (PQ(4)) [ 1 ppm
Carbon di oxide (free CQ(2)) [ 1 ppm
Total hardness as (CaCQ(3)) [ 1 ppm
Total solids in solution [ 1 ppm
Vol atile and organic matter [ 1 ppm
Suspended matter [ 1 ppm
Free acid [ 1 ppm
Col or [ 1]
pH G
*Nunbers in parentheses are subscripts

2.17.3.2 Zeolite
Provi de high capacity polystyrene base sul phonic synthetic type zeolite,

with not |ess than [ ] cubic neters cubic feet of zeolite with each
reactor tank.
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.17.3.3 React or Tank

Provi de reactor tank sized on allowing a freeboard above the zeolite bed

of not less than 50 percent of the zeolite bed depth, and a maxi num fl ow

rate of 0.679 L/square neter per second one gallon/square foot per mnute
for each 111 mr 4-3/8 inches of zeolite bed depth.

.17.3. 4 Sof t eni ng Syst em

Provi de the softening systemconplete with all piping, control, and power
wiring, and a conplete initial charge of rock salt installed in the brine
tank as recomrended by the softener nmanufacturer

.17.3.5 Water Test Kit

Provide a water test kit in a strong carrying case, conplete with test
contai ners, reagents, and instructions for testing the raw and effl uent
wat er .

.17.3.6 Treated Water Storage Tank

Provide a treated water storage tank as indicated, having a capacity of

not less than | ] liters gallons, fabricated from steel plates not
less than 4.76 mv 0.1875 inch thick for shell and heads, constructed in
accordance with ASME BPVC SEC VIII D1 for a design working pressure of 520
kPa 75 psig, with dished or concave heads to a radius equal to the

di anmeter of the tank, and hydrostatically tested at the factory at not

| ess than 690 kPa 100 psig. Provide the tank with the connections

i ndi cated, an 200 nm 8 inch copper ball float, |ever-operated contro

val ve, val ve bypass and accessories, and a protected gauge gl ass.

.18 HTW SPECI ALTI ES
.18.1 Sedi nent Trap and Bl ender

Provide a hydrostatically tested sedinent trap constructed, stanped, and
certified in accordance with ASME BPVC SEC VIII D1 for an operating
pressure of | ] Pa psig and | ] degrees C degrees F, with the
recei ver sized for maxi mum plant flow condition of | ] L/second gpn
and maxi mum fl ow vel ocity of 150 nm second 0.5 fps. Flange and dish

recei ver heads and flange all tank nozzles 50 mr 2 inches and | arger C ass
300 300 pound class. Provide an inspection handhol e.

.18.2 Li ne M xer

Fabricate the line m xer as indicated using seanl ess steel welding pipe
fittings with the area of holes drilled in the HTWi njector pipe equal or
exceed 1.5 tinmes the cross-sectional area of the injector pipe.

.18.3 Liquid Level Control Colum

Provide the colum fabricated as indicated of seanl ess steel pipe and
standard welding fittings, using forged steel pipe weldolets for gauge

gl ass pi ping connections and float switch connections.

.19 Al R COVPRESSCORS

Provide the air conpressor units conformng to ASVE PTC 10, with

conpressor speeds not to exceed 900 rpm and notor speed not to exceed 1750
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rpm except as specified otherwi se.
.19.1 Service Air Conpressors

Provide the service air requirenents as indicated with receivers sized as
i ndicated. Provide units suitable for heavy-duty service (soot bl ow ng),
with sinmplex type compressors, single-stage, double-acting, with

wat er -j acketed cylinder; fitted with intake and di scharge val ves of the

i ghtwei ght feather, disc or plate type; and provided with all necessary
controls, water-cool ed aftercool er, noisture separator, drive, receiver,
relief valves, and cooling water controls as indicated or required.
Provide the conpressor air intake with a |ow drop type air suction
filter/silencer suitable for outdoor installation. Provide shell-and-tube
type after cooler designed for air flow through the tubes with steel shel
internal baffle plates and Admiralty metal tubes expanded into Muntz netal
tube sheets. Provide noisture separator with an automatic water discharge
trap and | evel gauge. Provide vertical type air receiver constructed in
accordance with ASME BPVC SEC VIII D1 and equi pped with flanged inlet and
outl et connections, valved drain connection, 150 nm 6 inch dial pressure
gauge, pop safety valves, and regul ator connections. Provide cooling
water controls for regul ating conpressor cylinder water tenperature and
after cooler water tenperature of the thernostatic valve type and being
installed with a three-valve bypass in the water outlet |ines ahead of
open sight drain funnels. Equip the conpressor with adjustable, pressure
type unl oader controls suitable for continuous conpressor operation

.19.2 Instrument Air Conpressors

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The designer should deternmine if two
redundant full size instrunent air conpressors wll
be required as loss of air will cause unit shutdown
unl ess ot her provisions are nade, such as crossties
to the soot blower/service air system Delete
paragraph if not required.

EE R I R R S I R R I R I R I R S R R R R S R R I R R R I R R R R O

Provide an electric notor-driven oil-free automatic air conpressor unit
and a refrigerating drying unit, with he air conpressor capable of
delivering at a pressure of [ ] kPa psig not less than 0.00472 cubic
neter/sec 10 scfmr dry air at an atnospheric dew point of -18 degrees C 10
degrees F with entering air at 35 degrees C 95 degrees F, saturated, and
the air conpressor unit sized to run not nore than 60 percent of the tine
when all controls are in service. Provide the air conpressor unit
conplete with all necessary accessories including automatic pressure
control equipment, relief valves, check valves, air filters, noisture
traps, and a receiver with anple capacity for emergency operation of the
controls for 15 minutes after conmpressor shutdown. Provide a vertica
constructed receiver in accordance with ASVE BPVC SEC VI D1, with relief
valve and drain fittings. Provide a self-contained, refrigerated type air
dryer, conplete with refrigeration conpressor, heat exchanger, autonatic
controls, and noisture renoval trap or a regenerative desiccant type
dryer, as required. Provide a hernetically-sealed type refrigeration unit
capabl e of continuous operation at maxi mum | oad conditions.

. 20 Pl PI NG

Unl ess ot herwi se specified herein, provide pipe and fittings conformng to
t he requirenents of ASVE B31. 1.
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.20.1 Pi pe

Pi pe material as specified in TABLE I, except fuel oil pipe material rmnust
conmply with Section 33 56 10 FACTORY- FABRI CATED FUEL STORAGE TANKS.

.20.2 Fittings

Pipe fittings as specified in TABLE Il, except fuel oil fittings nust
conmply with Section 33 56 10 FACTORY- FABRI CATED FUEL STORAGE TANKS.

.20.3 Ni ppl es

Ni ppl es conforming to ASTM A733, Type | or |Il, as required to natch
adj acent pi pi ng.

.20. 4 Uni ons

Uni ons conforning to ASVE B16.39, type as required to match adj acent
pi pi ng.

.20.5 Pi pe Threads

Pi pe threads confornming to ASME B1. 20. 2VASME B1. 20.1, right- or |eft-hand
tapered thread as required.

.20.6 Pi pe Expansi on

.20.6.1 Expansi on Joints

Desi gn expansion joints for a HTWworki ng pressure not |ess than | ]
kPa psig and in accordance with applicable requirenments of ASME B31.1 and
EJVA Stds. Provide flanges for end connections. [Provide service outlets
where indicated or required.] Provide Type Il joints suitable for
repacki ng under full Iine pressure.

.20.6.2 Fl exi bl e Ball Joints

Construct flexible ball joints of [stainless steel] [carbon steel] or
other alloys as appropriate for the service intended, conplete with
flanged joints or wel ded end as required and capabl e of absorbing the
normal operating axial, lateral, or angular novenments or conbination
thereof. Design and construct the ball-type joint in accordance with
ASME B31.1 and ASME BPVC SEC VIII DL where applicable. Conformflanges to
the diameter and drilling of ASME B16.5. Provide nol ded gaskets suitable
for the service intended.

.20.7 Val ves

Install valves at all indicated |ocations, where specified, and where
requi red for proper functioning and servicing of the system Provide

not or - oper at ed val ves capable of closing speeds of 2.5 to 5.1 nmsec 6 to
12 inches/m nute, with notor operators equi pped with position indicators,
val ve stem protectors above the notor operating units, and auxiliary
handwheel s for nanual operation of the valves in the event of power
failure, and notors suitable for operation on the electric current
characteristics indicated.
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2.20.7.1 Check Val ves
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NOTE: The designer will indicate the type of
val ves, vertical lift or horizontal, on the draw ngs.

EE R R R S I R R I R I R I I R S R R R O S R R I R I R R R R R R R

a. Valves for Class 125 125 pound class steel piping conformng to the
fol | owi ng:

(1) Sizes 65 mm 2-1/2 inches and | ess, bronze: NMsS SP-80, Type 3 or
4, Class 125.

(2) Sizes 80 mm 3 inches through 600 mr 24 inches, cast-iron
MBS SP-71, Type 11l or IV, Oass 125.

b. Valves for Cass 150 150 poundcl ass steel piping conformng to the
fol | owi ng:

(1) Sizes 65 mm 2-1/2 inches and | ess, bronze: MSS SP-80, Cass 150
m ni mum

(2) Sizes 80 mm 3 inches through 600 mr 24 inches, steel: ASMVE B16. 34,
Cass 150 m nimum flanged ends, sw ng disc.

c. Valves for Cass 300 300 pound class steel piping conformng to the
fol | owi ng:

(1) Sizes 65 mm 2-1/2 inches and | ess, bronze: NMsSS SP-80, Cass 300
m ni mum

(2) Sizes 80 mm 3 inches through 600 mr 24 inches, steel: ASME B16. 34,
G ass 300 m ni mum fl anged ends, sw ng disc.

2.20.7.2 Gate Val ves

Unl ess otherwi se indicated or specified, gate val ves used as shutoff

val ves at main headers and el sewhere, as indicated, provide chain-operated
type with sufficient chain for easy operation fromthe operating floor or
wal kway for gate valves 200 mr 8 inches and | arger provide a gl obe val ve
bypass. Provide wedge disc type gate valves with outside screw and yoke
and bonnet bushings. Provide valve bodies with straight-through ports

Wi t hout recesses except between seats to assure mni num turbul ence,
erosion, and resistance to flow. Provide notor-operated gate val ves
installed in the HTWsupply and return mains, where indicated, to isolate
the distribution zones fromthe plant in case of a |line break. Provide
val ves that close by a pressure switch operated by return main water
pressure with Bourdon tube, actuated mercury switch type pressure switch
and with an adj ustabl e operating range of 345 to 2413 kPa 50 to 350 psi.
Provide a three-position selector switch for autonmatic or nmanual operation
of the val ve position.

a. Valves for Class 125 125 pound class steel piping conformng to the
fol | owi ng:

(1) Sizes 65 mm 2-1/2 inches and | ess, bronze: NMsS SP-80, Type 1 or
2, Class 125.

(2) Sizes 80 mm 3 inches through 1200 nmr 48 inches, cast-iron
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MSS SP-70, Type I, Oass 125, Design O or OF (OS&Y), bronze trim

b. Valves for Cass 150 150 pound cl ass steel piping confornmng to the
fol | owi ng:

(1) Sizes 65 mm 2-1/2 inches and | ess, bronze: NMsS SP-80, Type 1 or
2, Cass 150 mi ni mum

(2) Sizes 80 mm 3 inches through 610 mr 24 inches, steel: ASMVE B16. 34,
G ass 150 m nimum flanged ends.

c. Valves for Cass 300 300 pound class steel piping confornmng to the
fol | owi ng:

(1) Sizes 65 mm 2-1/2 inches and | ess, bronze: NMsS SP-80, Type 1 or
2, Cass 300 minimum

(2) Sizes 80 mm 3 inches through 610 mr 24 inches, steel: ASME B16. 34,
Class 300 mnimum flanged ends.

2.20.7.3 A obe Val ves and Angl e Val ves

Provi de gl obe type val ves havi ng outsi de screw and yoke with bolted
bonnets, stainless steel trim and flat seats, and | arge and deep boxes,
but not the reversed cup type. Install valves with the stem horizontal or
above. Provide a distribution system bypass notor-operated gl obe-val ved
pi pi ng connection between the supply and return mains, where required,
installed to ensure uninterrupted water flow to the HTWgenerator in case
of low return pressure. Wile in operation, valve nust nodulate to the

open position on low return nain pressure signal. Provide a three
position selector switch for automatic or manual sel ection of valve
position. Install for each distribution zone, a nanually-operated

handwheel or chai nwheel gl obe valve in each high tenperature return nmain
to control the flow and the resultant differential tenperature drop
t hrough each system

a. Valves for Class 125 125 pound class steel piping confornmng to the
fol | owi ng:

(1) Sizes 65 mm 2-1/2 inches and | ess, bronze: NMSS SP-80, Type 1, 2,
or 3, Cass 125.

(2) Sizes 80 mm 3 inches through 300 mr 12 inches, cast-iron
MBS SP-85, Type Il and Type IV, O ass 125.

b. Valves for Cass 150 150 pound cl ass steel piping confornmng to the
fol | owi ng:

(1) Sizes 65 mm 2-1/2 inches and | ess, bronze: NMsS SP-80, Type 1, 2,
or 3, Cass 150 m ni mum

(2) Sizes 80 mm 3 inches through 610 mr 24 inches, steel: ASMVE B16. 34,
G ass 150 mi nimum flanged ends.

c. Valves for Cass 300 300 pound class steel piping confornmng to the
fol | owi ng:

(1) Sizes 65 mm 2-1/2 inches and | ess, bronze: NMSS SP-80, Type 1, 2,
or 3, Cass 300 m nimm

SECTION 23 50 52.00 10 Page 62



(2) Sizes 80 mm 3 inches through 610 mr 24 inches, steel: ASME B16. 34,
G ass 300 mnimum flanged ends.

2.20.7. 4 Thernpstatic Regul ati ng Val ve
2.20.7.4.1 Cool ing Water Control Valves

Install a thernmpstatically-operated flow control valve in the cooling
wat er piping fromeach HTWcircul ati ng punp, each air conmpressor, and each
aftercooler to control the flow of the cooling water automatically, to
prevent the waste of water, and provide proper operating tenmperature for
the bearings. Provide a valve matching the piping size to which it is
connected, suitable for operation on 1,034 kPa 150 psi water pressure,
wi th threaded ends, and direct-acting to open on tenperature increase.
Provi de the valve body to have a 3.2 mr 1/8 inch hole drilled through the
wal | separating the inlet and outlet ports so that water circulation is
not conpletely shut off. Provide the valve with a nonnetallic disc and
neans for preventing the water fromcomng in contact with the range
spring and sliding parts, with a manual adjustnment of the setting of 29 to
51 degrees C 85 to 125 degrees F and factory set for 38 degrees C 100
degrees F. Provide a tenperature bulb for closed tank inmrersion with 13 mm

1/2 inch NPT connector.

2.20.7.4.2 Makeup Water Heater Control Valve

Install a tenperature controller in the high tenperature return water |ine
fromthe feedwater heater coil. Provide a notor-operated val ve and
operate in conjunction with the renote bulb tenperature controller, with
both val ve and controller the reverse-acting type failing in the closed
position. Provide the nornal operating range fully open at 79 degrees C
175 degrees F and fully closed at 100 degrees C 210 degrees F feedwater
tenmperature with the controller nodulating the flow between these points.
Provide a valve with a cast steel body, stainless steel trim and

| ubricated deep-type stuffing box with packing suitable for the
conditions, and with the val ve di sc top-and-bottom gui ded of the equa
percentage type. Provide a single seated valve for tight closing, | ]
nr i nch body size, flanged, passing [ ] kg/ sec pounds/hour of HTWat a
maxi mum pressure drop of 15 m 50 foot head.

2.20.7.4.3 LTW Heater Control Val ve

Install a thernmpstatic control valve to operate in conjunction with a
renote bulb tenperature controller with the val ve operating range of 93 to
110 degrees C 200 to 225 degrees F and with val ve nodul ating the fl ow of
HTWto maintain LTWbetween these tenperatures. Provide valve with a cast
steel body with stainless steel trim and |ubricated deep-type stuffing
box with packing suitable for the tenperature and pressure conditions and
be singl e-seated, [ ] body size, to pass [ ] kg/ sec pounds/ hour of
HTW at a maxi num pressure drop of 15 m 50 foot head. Provide the
tenmperature bulb for pipeline insertion with 19 nr 3/4 inch NPT connector
with all necessary appurtenances including bypass val ve and conbi nation
tenmperature-pressure relief valve

2.20.7.4.4 Domestic Water Heater Control Valve
Install a thermpstatic control valve to operate in conjunction with a

renote bulb tenperature controller with the val ve operating range of 38 to
70 degrees C 100 to 160 degrees F, adjustable and nodul ati ng the fl ow of
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HTWto the heater between these tenperatures. Provide valve with a cast
steel body with stainless steel trimand |ubricated deep-type stuffing box
wi th packing suitable for the tenperature and pressure conditions, and be
singl e-seated, | ] body to pass | ] kg/ sec pounds/hour of HTWat a
maxi mum pressure drop of 15 nm 50 foot head. Provide tenperature bulb for
pi peline insertion with 19 mr 3/4 inch NPT connector with all necessary
appurtenances includi ng bypass val ve, strainer, and conbination
tenperature-pressure relief valve

.20.8 Back Pressure Relief Val ves

Provi de back pressure relief valves with steel bodies and equi pped with
corrosion resistant trimand val ve seats, which are guided and provide
positive closing so that no | eakage can result, with adjustment of the
desired back pressure covering the range between 13 to 70 kPa 2 to 10 psig.
Provi de external adjustnent with adjustable stuffing boxes having
renewabl e packing for any shafts extending through the val ve body.

.20.9 Exhaust Heads

Provi de exhaust heads for the discharge of flash steamto atnosphere,
constructed of one-piece steel plate, sem steel, or cast-iron with
suitable baffle arrangement for the renpval of entrained condensate and
oil, and with drain connection, and with flow area through unit being
| arger than connecting pipe.

. 20. 10 Strai ners

Provi de strai ner body connections of the same size as the pipelines in

whi ch the connections are installed. Provide heavy and durabl e cast stee
strai ner bodies that have arrows clearly cast on the sides to indicate the
direction of flow Equip each strainer with an easily renovabl e cover and
sedi nent basket, with the basket not |ess than 0.063 mr 0.0025 inch thick
stainless steel, with enough small perforations to provide a net free area
t hrough t he basket of at least 3.30 tines that of the entering pipe, and
with the flow into the basket and out through the perforations.

.20.11 Pi pe Hangers, Inserts, and Supports

Pi pe hangers, inserts, and supports conformng to MSS SP-58, except as
nodi fi ed herein.

.20.11.1 Types 5, 12, and 26

Do not use Types 5, 12, and 26.

.20.11.2 Type 3

Do not use Type 3 on insulated pi pe which has a vapor barrier. Type 3 may
be used on insul ated pipe that does not have a vapor barrier if clanped
directly to the pipe and if the clanp bottom does not extend through the

i nsulation and the top clanp attachnment does not contact the insulation
during pi pe novenent.

.20.11.3 Type 18

Secure Type 18 inserts to concrete forns before concrete is placed.

Conti nuous inserts which allow nore adjustnment may be used if they
otherwi se neet the requirements for Type 18 inserts.
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2.20.11.4 Types 19 and 23

Torque Types 19 and 23 C-clanmps in accordance with M5S SP-58 and have both
| ocknuts and retaining devices furni shed by the manufacturer.
Fiel d-fabricated Cclanmp bodies or retaining devices are not acceptabl e.

2.20.11.5 Type 20

Provi de Type 20 attachnments used on angles and channels with an added
mal | eabl e-i ron heel plate or adapter

2.20.11.6 Type 24
Type 24 may be used only on trapeze hanger systens or on fabricated franes.
2.20.11.7 Type 39 Saddle or Type 40 Shield

Where Type 39 saddle or Type 40 shield is pernmitted for a particular pipe
attachnment application, use the Type 39 saddle on all pipe 100 mm 4 inches
and | arger.

2.20.11.8 Hori zontal Pipe Supports

Space horizontal pipe supports as specified in MSS SP-58 and install a
support not over 300 mr 1 foot fromthe pipe fitting joint at each changes
in direction of the piping. Do not space pipe support over 1.5 m 5 feet
apart at valves. In the support of nultiple pipe runs on a conmon base
menber, use a clip or clanmp where each pipe crosses the base support
nmenber. For spacing of the base support nenmbers, do not exceed the hanger
and support spacing required for any of the individual pipes in the
nmultiple pipe run. Rigidly connect the clips or clanps to the conmon base
menber. Provide a clearance of 3 mr 1/8 inch between the pipe and clip or
clamp for all piping which may be subjected to thernmal expansion

2.20.11.9 Vertical Pipe Supports

Support vertical pipe at each floor, except at slab-on-grade, and at
intervals of not nore than 4.5 m 15 feet not nore than 2.4 m 8 feet from
end of risers, and at vent term nations.

2.20.11.10 Type 35 Quides with Slides

Provi de Type 35 guides of steel, reinforced pol ytetrafl uoroethyl ene (PTFE)
or graphite slides, where required, to allow | ongitudinal pipe novenent.
Provide lateral restraints as required. Use slide materials suitable for
the system operating tenperatures, atnospheric conditions, and bearing

| oads encount er ed.

a. Were steel slides do not require provisions for restraint of latera
noverent, an alternate guide method nmay be used. On piping 100 mr 4
inches and |l arger, a Type 39 saddle nay be wel ded to the pipe and
freely rest on a steel plate. On piping under 100 mr 4 inches, a Type
40 protection shield may be attached to the pipe or insulation and
freely rest on a steel slide plate.

b. \Where there are high systemtenperatures and welding to piping is not

desirable, then include a pipe cradle with , welded to the guide
structure and strapped securely to the pipe. Separate the pipe from
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the slide material by at |east 100 nm 4 inches, or by an anpunt
adequate for the insulation, whichever is greater

2.20.11.112 Pi pe Hangers on Horizontal |nsul ated Pipes

Si ze pi pe hangers on horizontal insulated pipes, except Type 3, based on
t he outside diameter of the insulation.

2.20.11.12 Pi ping in Trenches
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NOTE: Detail of piping supported in trenches will
be shown on the draw ngs.

EE R R R S I R I R I R I R S R R R R O S R R S R R R R R R R R

Support piping in trenches as indicated.
2.21 | NSULATI ON

Shop and field applied insulation as specified in Section 23 07 00 THERVAL
| NSULATI ON FOR MECHANI CAL SYSTEMS

2.22 TOCOLS

Furni sh special tools and all unconmon tools necessary for the operation
and nmai ntenance of boilers, stokers, punps, fans, controls, neters,
speci al piping systenms, and ot her equiprment. Provide a cabinet for snal
hand tool s, mounted where directed.

2.22.1 Snoke Pi pe C eaner

Provi de jointed handl e cl eaner of sufficient length to clean breeching and
snoke connections w thout dismantling.

2.22.2 Firing Tools
Provide firing tools including hoe, poker, and slice bar for each boiler.

2.22.3 W enches and Gaskets
Provi de wrenches as required for opening boiler manhol es, handhol es, and
cl eanouts. Also provide one set of extra gaskets, packaged and
identified, for boiler nanhol es and handhol es, for punp barrels, and other
simlar itens of equipnent.

2.23 FUEL O L TANKS

2.23.1 Fuel -G | Storage Tanks

Provide in accordance with Section 33 56 10 FACTORY- FABRI CATED FUEL
STORAGE TANKS.

2.23.2 Hot - WAt er Coi

Provide coil constructed of 25 nr 1 inch seanm ess steel tubing in each
tank for No. 6 fuel oil and install around the suction end of the oi

line. Provide coil in each tank with the capacity to heat from]| ] to
[ ] degrees C degrees F the maxi mum demand of all oil burners
connected to the tank when supplied at 115 degrees C 240 degrees F
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Provi de heater with automatic tenperature-control valve, with strainer and
t hree-val ve by-pass in heated water supply line, and with check val ve and
cutoff valve in return line. Provide an additional manhol e | ocated above
the heater for renmoval of the heater as a unit.

2.23.3 Tank Accessories

Provi de accessories in conpliance with Section 33 56 10 FACTORY- FABRI CATED
FUEL STORAGE TANKS.

2.24 COAL HANDLI NG EQUI PMENT

2.24.1 Screw Conveyor

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: \Where notor starters for mechani cal equi prent
are provided in notor control centers, delete the
description of notor starters.

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

provi de screw conveyor for the lateral distribution of coal, consisting of
steel screw conveyor with capacity of not |ess than | ] cubic

net ers/ sec cubi c feet/hour when handling coal of the specified maxi mum

| unp size. Base the nmaxi mum capacity of the conveyor on the screws
carrying not nore than 30 percent of their cross section (except feeder
conveyors), and the naxi mum speed of conveyor at 60 rpm Assenble
conveyor and housing in sections, with the sectional flights munted on
steel pipe and connected by coupling shafts. A feeder conveyor may be
installed to assume the proper distribution of the |load. Munt both the
feeder screw and the extended screw flights on the sane pipe. Provide
conveyor with sectional supporting hanger bearings of the babbitted type.
Do not exceed 3.6 nm 12 feet conveyor |ength between bearings. Provide
trough ends fabricated of cast-iron type with feet and fitted with
babbitted bearings, with the drive located at the discharge end of the
conveyor, and consisting of an electric gear notor and chain drive.
Provide the chain drive fromthe notor to the reducer enclosed in an
oil-tight casing. Absorb the thrust in either direction by the thrust
bearings. The notor nay be nounted on top of the trough. Provide a
dust - proof trough conveyor housing of not |less than 4.8 mr 3/16 inch stee
with a 1.897 nm (14 gauge) 14 gauge steel cover. Provide di scharge spout
and coal gate as indicated. Al so provide an approved type of supporting
saddl e. Space supports at not nore than 3 nm 10 foot intervals. Provide
[totally encl osed, nonventilated] [totally enclosed, fan-cooled type
suitable for installation in a Cass Il, Division 1, Goup F hazardous

[ ocation in conformance with NFPA 70] nmotor enclosure. [Provide [manual]
[[magnetic] [across-the-line] [reduced voltage start]] type nmotor starter
with [weather-resistant] [dust-tight] [explosion-proof] enclosure.]
Provi de dust controlling covers and inlet and discharge encl osures for
each conveyor.

2.24.2 Belt Conveyor

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: \Where notor starters for nechani cal equi prent
are provided in nmotor control centers, delete the
description of notor starters.
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Provi de belt trough type conveyor, as indicated, with the belt conveyor on
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a maxi mumincline not exceeding 15 degrees. Provide conveyor support
frame of sufficient rigidity to maintain belt alignnent, at least 75 nm 3
i nches clearance to prevent damage to the edge of the belt on its return
run, and adjustnents for aligning shafts. Provide decking placed on top
of the stringers to protect the return belt fromcoal sifting and to
provide lateral stiffness. Provide idlers as a rigid framework that
mai nt ai ns pernanent alignment of well-bal anced, snooth-running, easy
turning idler rolls in accordance with CEVA Belt Book. Pressure lubricate
ball or roller bearings. Provide 20-degree or 35-degree three-roll type
idlers spaced on 1200 mm 4 foot centers, except under |oading points and
skirts. Space return idlers on 3 m 10 foot centers. Provide Gade 2
belting with field-vul canized splices as defined in RMA Conveyor and
El evator Belt Technical Information. Design pulleys in accordance with
CEMA B105.1, constructed of heavy wel ded steel, true to dianeter and
accurately bored, key seated and tightly fitted to the shafts. Provide
pulley face width for belts 1.1 m 42 inches wi de and snaller, that are 150
nm 500 feet or nore in length, to belt width plus 100 mr 4 inches; |ess than
150 m 500 feet in length, to belt width plus 75 mm 3 inches. Pulley face
width for belts 1200 nm 48 inches and |larger nmust be belt width plus 150 nm
6 inches. Provide drive pulleys with 19 nr 3/4 inch thick vul cani zed and
grooved | agging. Provide snub pulleys with 9.5 mr 3/8 inch vul cani zed
snoot h | aggi ng. Support all conveyor pulley shaft assenblies by two
heavy-duty antifriction bearings having a mnimumlife expectancy of
50, 000 hours for 90 percent of bearings in accordance with ABVA 11 for
roll er bearings. The pulley dianeter nmust be sufficiently large to neet
the requirenents of the duck weight and ply of the belt to permt flexing
of the belt around the pulley circunference w thout danagi ng the belt or
shortening the belt life. Drive the conveyor by a [totally encl osed,
nonventil ated type] [totally enclosed, fan-cooled type] [totally encl osed,
fan-cool ed type suitable for installation in Cass Il, Division 1, Goup F
hazardous | ocation in conformance with NFPA 70] electric notor connected
to a drive-shaft-nounted speed reducer unit by a [roller chain drive]
[V-belt drive] [flexible coupling]. [Provide [nmanual] [[magnetic]
[across-the-line] [reduced voltage start]] type notor starter with
[ general - purpose] [weather-resistant] [water-tight] [dust-tight]
[ expl osi on-proof] enclosure.] Provide belt conveyors with belt
m sal i gnment switches, energency stop pull cords and pull switches,
gal vani zed expanded netal shields over tail pulley, zero speed switches,
| oadi ng skirts, plugged chute sw tches, wal kways, supports, belt takeups,
belt cleaners, skirt boards, and pulley scrapers. Provide dust
controlling covers and inlet and di scharge encl osures for each conveyor.

.24.3 Fl i ght Conveyor

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: \Where notor starters for mechani cal equi prent
are provided in notor control centers, delete the
description of notor starters.
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Provi de [scraper] [shoe-suspended] flight conveyor arranged generally as
i ndi cated and of the single-strand type having capacity not |ess than

[ ] metric tons/hour tons/hour when handling coal w th approxi nate
wei ght of 800 kg/cubic nmeter 50 pcf and with naxi mum | unp size of | ]
nr i nches di aneter. Base the capacity on a naxi mum speed of 508 nm sec
100 fpmr with conveyor operating up a | ] degree incline. Provide

drop-forged steel type chain with flights made of either steel or
mal | eabl e-iron, spaced at least three times the largest |unp size.
Protect foot shaft screw takeup with adjustment of not |ess than 300 mr 12
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i nches. Make trough of 4.8 mr 3/16 inch steel plate, minimum Line al
sliding surfaces in contact with the chain or flights with 19 mr 3/4 inch
thi ck, renovable, ultra high nol ecul ar wei ght pol yethyl ene Iiners.

Provi de each side of trough with a warning sign, visible on each fl oor

| evel and at frequent intervals; "DANGER - DO NOT WELD - FLAMMABLE PLASTIC
LI NER. " Provi de conveyor with discharge openings as indicated, each of
whi ch provided with rack-and- pi ni on-operated gates w th handwheel s.
Provide notor to drive conveyor through a speed reduction unit which is

ei ther direct-connected or roller-chain-connected to the drive shaft.
Provide [totally encl osed, nonventilated type nmotor] [totally encl osed,
fan-cool ed type notor] [totally enclosed, fan-cooled type notor suitable
for installation in a Cass Il, Division 1, Group F hazardous | ocation in
accordance with NFPA 70]. [Provide [manual] [[magnetic] [across-the-line]
[reduced voltage start]] motor starter type with [general - purpose]

[weat her-resistant] [water-tight] [dust-tight] [explosion-proof]

encl osure.] Construct conveyor frane essentially as indicated, with
additional bracing as required for rigidity, and with dust controlling
covers and inlet and di scharge encl osures.

2.24.4 Bucket El evators

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: \Where notor starters for mechani cal equi prent
are provided in nmotor control centers, delete the
description of notor starters.
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Provi de dust tight vertical bucket elevators conplete with continuous
chain and attached buckets, upper and | ower sprockets, gears, shafts,
bearings, casing with flanged connections including top hood and di scharge
spout, bottom boot, access doors, electric notor drive, and al

accessories. Provide [vertical spaced centrifugal discharge] [positive

di scharge] [continuous bucket type] bucket el evators with capacity of not

| ess than [ ] metric tons/hour tons/hour when handling coal weighing
approxi mately 800 kg/cubic nmeter 50 pcf, and with linear velocity as

i ndi cated bel ow

Type of Bucket El evator Li near Velocity (neters per second)
(feet per minute)

Centrifugal discharge 1.1-1.6225-305

Cont i nuous bucket 0.51-0. 69100- 135

Positive di scharge 0.61 120 Max

Construct the head shaft and foot shaft of cold-rolled steel with the
shaft dianeters in accordance with manufacturer's standards, and with both
shafts nmounted in roller bearings with forced-type lubricating fittings.
Provi de screw takeup with adjustnent of not less than 229 mm 9 inches for
the foot shaft. Install an automatic backstop on the head shaft to
prevent any backward notion of the chain. Provide boot plates [, |oading
| egs of continuous bucket elevator,] and bottom plate of stub discharge
chute a mininumof 4.8 nmr 3/16 inch thick steel, and other flat casing
menbers a mni mum of 2.657 nm (12 gauge) 12 gauge thick steel. Provide
corner angles and stiffeners to make the el evator self-supporting. In
addition, tie the elevator to the adjoining structure at close enough
spacing to increase the rigidity of the elevator. Provide the boot
section with clean-out doors, as well as front and back renovabl e panels.
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Al so provide an inspection door in the internediate section at operating

| evel |arge enough to renove a bucket fromeither run of the chain. Drive
the elevator by an electric motor installed in a housing at the top of the
flight. Provide [totally enclosed, nonventilated notors] [totally

encl osed, fan-cooled type motors] [totally enclosed, fan-cooled type
notors suitable for installation ina Class Il, Division 1, Goup F
hazardous | ocation in accordance with NFPA 70]. [Provide [manual]
[[magnetic] [across-the-line] [reduced voltage start]] type notor starter
wi th [general - purpose] [weather resistant] [water-tight] [dust-tight]

[ expl osi on-proof] enclosure.] Install a platformand a conpliant safety
access | adder adjacent to the notor for servicing the notor and equi pnent
nounted in the hood. Locate controls for the operation of the elevator as
i ndi cated. Provide dust control covers and inlet and di scharge encl osures
for each conveyor.

.24.5 Vi brating Conveyor

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

NOTE: Where notor starters for nechani cal equi prment
are provided in nmotor control centers, delete the

description of notor starters.
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Provide electric-motor driven, nechanical vibrating type vibrating
conveyor with a capacity of [ ] metric tons/hour tons/hour when
handl i ng coal wei ghi ng approxi mately 800 kg/cubic nmeters 50 pcf, with
maxi mum | unp size of [ ] mr inches in dianeter, and with conveying
length as indicated. Fabricate the conveyor trough of [ ] mr gauge
steel, | ] my inches in width and | ] mr inches deep [and provided
with dust-tight cover]. Provide conveyor pans of 9.5 mr 3/8 inch thick
Type 304L solid stainless steel plate. Munt the trough on vibrator bars,
torsion bars, or coil springs attached to yoker legs of rigid cross brace
construction and fabricated of corrosion-resistant nmaterial wth hardened
steel encased rubber bushings at articulation points. Fabricate the base
of steel channels or angles bolted directly to [building support]
[concrete foundations]. Drive through an eccentric shaft supported by a
doubl e row of self-aligning ball-or roller-bearing pillow blocks. Inpart
positive action notion to the trough by a cast steel connecting rod
attached to the trough by rubber-bushed wistpin and securely | ocked by
taper | ock bushings. Provide [totally enclosed, nonventilated type]
[totally encl osed, fan-cooled type suitable for installation in Cass |1,
Division 1, Goup F hazardous location in accordance with NFPA 70]

el ectric notor connected to the eccentric shaft by V-belt drive. [Provide
[manual ] [[nmagnetic] [across-the-line] [reduced voltage start]] type notor
starter with [general -purpose] [weather-resistant] [water-tight]
[dust-tight] [explosion-proof] enclosure.]

.24.6 Gravinmetric Wi gh Feeder

Provide netering belt type weigh feeder device designed to operate at a
variable rate ranging from 10 percent of maxi mum capacity to | ]
metric tons/hour tons/hour with an automatic flow rate. Provide a
silicon-controlled, rectifier dc drive to automatically adjust the belt
speed to naintain the rate of naterial flow, as set on the controller

The wei ght feeders conformng to or exceeding the requirenents of

NI ST HB 44, [Southern] [Eastern] [Wstern] Wi ghing and | nspection

Bureau. Provide the weigh feeders with an accuracy of 1/2 of 1 percent of
flow rates over their total variable rated capacity. Provide the feeder
with a flexible boot for connecting the gate to the feeder inlet chute
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which, in turn, is flared to produce a feed opening tapering from| ]
wide to [ ] wide with the direction of flow of naterial. The belts
for feeders conforming to the RVA IP-1, fire-resistant type conformng to
t he standards of 30 CFR 1 Schedule 28, Part 34 of the MSHA. Provide top
belt cover thickness of 6 nr 1/4 inch with bottomcover 3 mr 1/8 inch
thick. Provide belt edges with a mininunm 25 mr 1 inch flanges and seal ed
by carrying the cover around the carcass edges duri ng nmanufacture.
Provi de cover and skimcoat nmaterial conparable to those neeting the
requi renents of RVA I P-1, Grade 2 for inpact and abrasion resistance.
Provi de the wei ght sensor constructed of heavy-duty, industrial

el ectronic force transducer flexure-munted to the force collection
system Provide renpte indicating neter and a six-digit totalizing
counter located, installed, and connected in the boiler control panel
Provide unit frame of rigid support for the naterial |oad, belt, and
idlers. Shop assenble the unit conplete with drive and all appurtenances,
bei ng dust-tight in operation

.24.7 Track Hoppers

Provi de standard doubl e hopper design with a belt or vibrating-type feeder
as indicated, having a capacity of approximtely [ ] metric tons tons
and constructed of not less than 9.5 mr 3/8 inch thick, Type 304L
stainless steel plates, with slopes of not |ess than 55 degrees and
stiffened with angles. The hoppers nmay al so be of ASTM A36/ A36N m | d
steel, minimur 6 nr 1/4 inch thick with replaceable liners 6 mr 1/4 inch
thick, ASTM A167, Type 304L, stainless steel. Provide flat heads on al
rivets and field bolts inside the hopper. Suspend the hopper fromthe
track girders by heavy bolts and cast washers, or carry the sides to the
bottom of the track and support by flanges fastened to concrete | edge
continuously around the hopper with the concrete formng the top portion
of hopper sides. Provide track girders consisting of wide flange beans
conform ng to AREMA Eng Man for |oading plus inpact, conplete with bearing
pl ates, WF cross struts, and rail clips. Fit the top of hopper with
sections of grating made with steel bars sized | ] by [ ] mr inches,
and cross rods [ ] mr inches in dianeter, to form openings [ ] m
i nches square.

.24.7.1 Rack- and- Pi ni on Gate

Provi de a sel f-cl eaning type rack-and-pinion gate at each hopper outlet.
Provide [hand] [mptor]-operated sliding plate of 9.5 mr 3/8 inch thick
carbon steel, forned into the shape of a winged Uwith the gate plate
surface conpletely protected by an overlapping liner of 3 mr 1/8 inch
thi ck, ASTM A167, Type 304L stainless steel. Use 4.8 mr 3/16 inch thick
ASTM A167, Type 304L stainless steel where in contact with coal flow for
gate body material, except for the dust cover.

.24.7.2 Vibrating or Belt Feeders

EE R I R R S I R R R I R I R S R R R R S R I R I R R R R R R R R

NOTE: \Where notor starters for mechani cal equi prent
are provided in notor control centers, delete the
description of notor starters.
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provide vibrating or belt feeders of manufacturer's standard design for
the service required. Provide [totally enclosed, nonventilated] [totally
encl osed, fan-cooled type] [totally encl osed, fan-cooled type suitable for
installation in a Cass Il, Dvision 1, Goup F hazardous |l ocation in
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accordance with NFPA 70] notor. [Provide [nanual] [[magneti c]
[across-the-line] [reduced voltage start]] type notor starters with
[weat her-resistant] [dust-tight] [explosion-proof] enclosure.]

2.24.8 Truck Hoppers

Provi de standard doubl e hopper design with a belt or vibrating type feeder
as indicated having the capacity of approximtely | ] metric tons tons
and constructed of 9.5 mr 3/8 inch thick Type 304L stainless steel plates,
mnimum with slopes of at |east 55 degrees, and stiffened with 6.4 mr 1/4
i nch angles, mnimm The hopper may al so be of ASTM A36/ A36N m|d steel
mnimumr 6.4 mr 1/4 inch thick with replaceable liners 6.4 mr 1/4 inch
thick, ASTM A167, Type 304L stainless steel. Use flat head type rivets
and field bolts inside the hopper. Support the hopper by a flange
fastened to the concrete | edge continuously around the hopper, with the
concrete formng the top portion of hopper sides. Fit the top of hopper

with section of bar grating made with | ] by [ ] mrinch mld

steel bars and | ] mr inch dianeter cross rods to form openings [ ]
nmr i nches square. Provide a supporting beamnot |ess than | ] m

i nches deep, [ ] kg/ neter pounds/foot, in a wi de flange nmenber, under

t he grating.

2.24.8.1 Rack- and- Pi ni on Gate

Provi de a sel f-cl eaning type rack-and-pinion gate at each hopper outlet.
Provide a [hand] [noptor]-operated sliding plate of 9.5 mr 3/8 inch thick
carbon steel, forned into the shape of a winged Uwith the gate plate
surface conpletely protected by an overlapping liner of 3.2 mr 1/8 inch

t hi ck, ASTM A167, Type 304L stainless steel. Provide the gate body
material, except for the dust cover, of 4.8 nm 3/16 inch thick ASTM Al67,
Type 304L stainless steel where in contact with coal flow

2.24.8.2 Vi brating or Belt Feeders

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: \Where notor starters for nmechani cal equi prent
are provided in nmotor control centers, delete the

description of notor starters.
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Provide vibrating or belt feeders conplete with control of manufacturer's
standard design for the service required. Provide [totally enclosed,
nonventilated] [totally enclosed, fan-cooled] [totally encl osed,

fan-cool ed type, suitable for installation in a Class Il, Division 1,

Group F hazardous | ocation in accordance with NFPA 70] motors. [Provide
[manual ] [[magnetic] [across-the-line] [reduced voltage start]] type notor
starter with [weat her-resistant] [dust-tight] [explosion-proof] enclosure.]

2.24.9 Vi br at or

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: \Where notor starters for mechani cal equi prent
are provided in notor control centers, delete the
description of notor starters.

EE R R R S I R R I R I R S R R R R S I R R I R R R R R R R R

Provi de el ectromagnetic type vibrator with variable power control that
produces mechanical pul sating nmotion, with the net weight of the vibrator
[ ] kg pounds and power input [ ] watts, | ] anperes at
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[ ] volts ac, and provide 3600 vibrations per mnute or 7200

vi brations for heavy duty applications. Provide senm noiseless vibrator
with nounting plates for wel ding to hoppers as indicated, each conplete
with an eye bolt for attaching a safety chain. Provide vibrator electric
control suitable for separate wall mounting conplete with an electronic
val ve for changing alternating current to nechanical pulsating waves and a
dial switch or rheostat to vary the power of vibration. Provide vibrators
with Division |, Cass Il, Goup Frating in the areas where coal dust is
present, in accordance with NFPA 70.

2.24.10 Car Heaters

EE R R S I R R I R I R I R S R R R O S R R I R I R R S R R R R

NOTE: The designer will determine if electrical
facilities are sufficient to provide the power

requi renents of electric car heaters or if gas-fired
heat ers must be used. The designer will determne
if the location and clinatic conditions will require
si decar panels or undercar heaters, or a conbination
of both types of heaters.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

2.24.10.1 Gas-Fired Heaters

Provide infrared radiant type gas-fired heaters |ocated between rails and
along the walls of the shed with heater input capacity of approxi mately 90
kw 300, 000 Btuh. Provide perforated, heavy-gauge stainless steel cover
for the heater, that is not affected by water or coal falling fromthe
car, with w ndproof burner pilot, main gas solenoid valve, safety switch
to interrupt gas supply to burner if pilot is not burning, furnished with
manual cutoff valves and pressure regulator, with electric blower for

furni shing combustion air to the burner, and with all other controls and
accessories as recomended by the heater manufacturer for a conplete
installation, in conmpliance with ANSI 783.19/CSA 2.35 and UL 795.

2.24.10.2 El ectric Infrared Radi ant Heaters

Provide electric infrared radi ant heaters as weat herproof car thaw ng
equi prent, with radiating surfaces of alloy tubing enclosing electrically
i nsul ated conductors, designed for hazardous area | ocations. Provide
equi prent in nmodul ar |l engths suitable for both 45 and 90 netric tons 50
and 100 ton capacity cars and designed for not requiring [rmanual]

[aut onati c] disconnection of units during thawi ng operations. Provide
heaters for sidecar or undercar heating banks, or both, capable of
operating as i ndependent units designed for mmintaining a bal anced

t hree- phase distribution systemw th heating conductor units, including
factory assenbl ed connections for attachnent to water-tight term na
boxes, supported on corrosion-resistant nmetal franm ng and havi ng
rust-resistant steel reflectors with an approved coating. Provide heaters
connections wired using NEMA 4 encl osures, in accordance with NEVA | CS 1,
suitable for cleaning by hosing down with water.

2.24.11 Coal Spouts, Chutes, Inlet Boxes, and Qutlet Hoppers

Construct coal spouts, chutes, inlet boxes, and outl et hoppers of
ASTM A36/ A36N steel menbers not |ighter than 3.416 nm (10 gauge) 10 gauge,

adequately reinforced and braced with angle frames, and with all joints
dust tight. Slope as steep as possible, but not |ess than 55 degrees off
hori zontal. Provide stainless steel or ultra-high nmolecul ar wei ght
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pol yet hyl ene (UHMAP) liners. |f UHAWWP |iners are used, provide each side

of chute at each floor level with a warning sign "DANGER - DO NOT WELD -
FLAMVABLE PLASTIC LINER. " Provide inpact liners. Provide access openings
and inspection openings with cover plates as indicated and required.
[Provide silo frames constructed of heavy channel frames the full size of
the silo opening and with conceal ed steam pi pe and coil around openi ng. ]

[ Provide outl et hoppers with rack-and-pinion type gates and |ined with
austenitic stainless steel [ ] mr inches thick, conforming to ASTM Al67,
Type 304L]. Use rack-and-pinion type gates for track hoppers.

.24.12 Car Spotter

Provide electric-motor driven car spotter having a capstan nounted
vertically on a rigid housing that conpletely encl oses the gears,

i ncluding helical gears and worm gear; fabricate the helical gears of high
grade steel accurately finished and splash-lubricated, and fabricate the
wor m gear of bronze. Mount all of the nechanismon a steel base rigidly
wel ded to maintain alignnent. Provide the unit coupled to, and driven by,
a separate, | ] Whp, totally encl osed, nonventil ated, hoist-type
notor with a full-load speed of 1720 rpm Provide roller-chain flexible
type coupling enclosed in a revolving casing and protected by a heavy
steel guard. Provide a unit with a starting pull of 23 kN 5000 pounds, a
runni ng pull of 11 kN 2500 pounds, and an average rope speed not in excess
of 230 nmfsec 45 fpm, conplete with [ ] mfeet of [32 nr 1-1/4 inch
diameter nmanila rope with a breaking strength of 60 kN 13,500 pounds,
mnimm] [19 nmm 3/4 inch diameter marline-covered standard steel wre
rope with a breaking strength of 170 kN 37,600 pounds, mninum] and a
steel car pulling hook with an all owabl e rope pull of 45 kN 10, 000 pounds,
so fabricated as to be readily attachable to, and renovable from the car
franes.

.24.13 Coal Bunkers

Provi de suspensi on coal bunkers of size and capacity indicated,
constructed of ASTM A36/ A36lV steel plate, reinforced and braced as
required, and installed dust-tight, of a design optinized for coal flow,
not susceptible to rat-holing or hangups. Provide cylindrical or silo
type bunkers to reduce stagnation for each boiler, each with conica

di scharge hoppers and sl opes not |ess than 70 degrees, with the outl et
cone manufactured of, or lined with, ASTM A167, Type 304L stainl ess

steel. Provide rack and pinion type coal shutoff valves, self-cleaning,
and dust tight for bunkers. Use corrosion resistant steel for valve
materials exposed to flowing coal. Provide an enmergency diverter for

enptyi ng the bunker.
.24.14 Coal Storage Silos
.24.14.1 Silo Wal Il s

Silo walls may be slip-forned, cast-in-place reinforced concrete, precast
concrete, or other approved construction materials. use concrete having a
28-day conpressive strength in accordance with Section 03 30 00
CAST-1 N- PLACE CONCRETE. Provide silo roof of reinforced concrete conplete
with 600 mr 24 inch square, weatherproof, hinged access door, and handrai
and steel toe-board all around roof of the silo. Provide |live storage
shelf for the silo of reinforced concrete sloped not |ess than 60 degrees
from horizontal and supported by steel beans corbelled fromthe inside
walls of the silo. Provide live storage outlet hopper to chute and
feeders constructed of not lighter than 9.5 mr 3/8 inch steel with a silo
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reserve storage floor constructed of reinforced concrete, sloped not |ess
than 60 degrees and laid on well-tanped fill material. Provide reclaim
outl et hopper to the chute feeding the flight feeder constructed of of not
l[ighter than 9.5 mr 3/8 inch steel

.24.14.2 Concrete Stave Silo

Finish the interior finish with a three-coat concrete parget, consisting
of a brush coat, scratch coat, and a finish trowel coat applied, one after
the other, to produce a smooth nmonolithic finish. Wrk the parget into
the vertical and horizontal grooves to permanently interlock the concrete
st aves.

.24.14. 3 Exteriors of Stave And Concrete Silos

Cover the exteriors of stave and concrete silos with a brush coat of gray
cenent applied over all hoops, lugs, and staves to produce a honmpbgeneous
finish.

.24.14.4 Hi gh- and Low Level Switch

Mount a normal high-1evel and energency high-level control switch at the
top of the silo to shut off the feeding systemwhen the silo is full of
coal. Provide a lowlevel switch at the low |level of the silo's live
storage shelf, as indicated, to signal by light that coal is at a | ow
level in the Iive storage conpartnment and al so provide sw tches near the
bottom of the silo, as indicated, to signal by light that coal is at a | ow
level in the reserve storage conpartnent. provide switches for dass Il
Division 1, Goup F hazardous location in accordance with NFPA 70.

.24.15 Coal Crusher

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: \Where notor starters for mechani cal equi prent
are provided in notor control centers, delete the
description of notor starters.

Sel ect the appropriate type of crusher, based on the
t hr oughput requirements and an economi c anal ysis.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provide [roll crusher] [hammermi|ll] coal crusher for maxi num |l unp size of
[ ] mr inches with a nminimum capacity of | ] metric tons/hour
tons/ hour when handli ng average size bitum nous coal. Provide a
heavy-duty cast or wel ded heavy steel plate housing with the interior of
the housing fitted with replaceable liners, constructed of abrasion
resistant steel. Provide replaceable breaker plate, grates, rolling
rings, swing hamrers, and other parts of the unit subject to excessive
wearing. Fit the crusher with provisions to trap and reject hard foreign
obj ects w thout damagi ng the crusher. Provide shafts constructed of
forged, heat-treated alloy steel with bearings munted in dust-tight

housi ngs. Provide [totally enclosed, nonventilated type] [totally

encl osed, fan-cooled type] [totally encl osed, fan-cooled type suitable for
installation in a Cass Il, Division 1, Group F hazardous | ocation in
accordance with NFPA 70] notor. [Provide [nanual] [[magneti c]
[across-the-line] [reduced voltage start]] type nmotor starter with

[ general - purpose] [weather-resistant] [water-tight] [dust-tight]

[ expl osi on-proof] enclosure. ]
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2.24.16 Vi brating Feeders

Provide [el ectro-magnetic] [el ectro-nechanical] [single input (Brute
Force)] type vibrating feeders with a capacity of 0 to [ ] metric
tons/ hour tons/hour when handling coal weighing approxi mately 800 kg/cubic
neter 50 pcf and with maxi rum | unp size of | ] mr inches in diameter
and fitted with repl aceabl e feeder pans and skirts [6.4] [9.5] [12.7] nm
[1/4] [3/8] [1/2] inch thick, Type 304 solid stainless steel plate without
liners. Fabricate the feeder pan to | ] mr inches in width, [ ] mm
inches in length, and | ] mr inches deep. Provide dust contro
covers of 3.416 mm (No. 10 gauge) No. 10 gauge thick steel for each unit.
Provide [two] [four] rectangul ar poke holes ([one] [two] each side) with
6.4 mr 1/4 inch thick Type 304L stainless steel sliding covers. Fabricate
all feeder parts coming in contact with coal of, or lined with, Type 304
stainless steel. Al feeders nust automatically conpensate for nmateri al
headl oads and wei ght effect to nmaintain a constant feed and nust not
danper out when operating under full silos or bins. Do not exceed 10
degrees slope on pan. Provide the vibratory feeders with [foot]
[ suspensi on] nounted supports. Provide suspended feeders with safety
cables with their drives |ocated [above] [bel ow] trough. Provide [totally
encl osed, nonventilated type notors] [totally encl osed, fan-cooled type
nmotors suitable for installation in Class Il, Division |, Goup F
hazardous | ocation in accordance with NFPA 70].

2.24.17 Tri pper

Provide the tripper of steel construction, nmotor propelled, automatically
reversible, or manually controlled; equipped with antifriction bearings

t hroughout, rolled or forged steel wheels, hand-operated rail clanps for
optional operation in a fixed |ocation, scraper, and crossover walk with
handrail and with the traversing speed not exceeding 127 nmf second 25 fpm
and include a notor brake. Provide the chute one way toward the center of
the silo sloping at not |ess than 55 degrees. Provide a plow type sea
with all necessary conponents for installation to suit the bunker/silo
slot. Provide the tripper with [ ] Whp motor, all reversing and end
travel linmt switches, cable reel, and 14 No. 12 AWSs conductor cable (13
slip rings) and supports for the starter,with two push-button stations
nount ed, one on each side of the tripper. Provide both stations with
forward-reverse and tripper stop-run push buttons. Provide the conveyor
frame with a | adder type cable tray to contain the cable fromthe reel
Mount reversing switches on the tripper and actuate by track dogs to
permt reversal of the tripper over each extrenme silo. Mount limt
switches on the tripper to operate i mediately beyond both extreme limts
of tripper reversal. Provide a plugged chute switch. Provide all tripper
controls, including imt switches and reversing switches, in

expl osi on- proof encl osures approved for Class Il, Division 1, Goup F
service, in accordance with NFPA 70. Include pulley assenblies, shafts,
bearings, carrying and return idlers, tripper fram ng and supports.

2.24.18 Tracknobi |l e

Provide tracknobile with a | ] liter cubic inch industrial gasoline
engi ne for noving/switching [ ] rail cars on the track and hauling
carts and other portable vehicles while traveling on its road wheels.
Design the tracknmobile to ride on [ ] mr inch gauge track wth heat
treated, cast steel, rail wheels keyed on tapered axles, and solidly
nmount ed suspensi on system Provide heavy duty, | 1 ply, [ ] by
[ ] tires, roller-bearing nounted road wheels, with retractable
suspensi on. Provide heavy-duty, cast steel coupler, renmotely controlled
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2.

2

fromcab. Do not exceed maxi mum speed on rail of (km hour) (nph) |ow

[ ], high [ ]; on road, low [ ], high [ ]. The
tracknmobil e must be able to operate on a maxi num grade of | ] percent
and m ni mum curve of | ] foot radius and be equi pped with [air brakes]

[sel f-energizing drum and shoe type, hydraulic service], cab heater and
defroster, sanders, [electric horn] [air horn] strobe light, front and
rear |ights, back-up alarm [enclosed cab] [open cab] with wi ndshield
wi pers [,radio renpote control,] and power steering.

.24.19 En- Masse Chai n Conveyors

These conveyors nove materials horizontally and/or vertically, with
nmul ti ple discharge points and in a dust-tight and conpletely encl osed
unit. Provide conveyors at length indicated but do not exceed 75 m 250
feet, and capacity of [ ] metric tons/hour tons/hour when handling
coal with approxi mate wei ght of 800 kg/cubic nmeter 50 pcf and wi th maxi mum
[ unp size of [ ] mr inches dianmeter. Base the nmaximum capacity on a
chain speed not to exceed 800 nmsec 160 fpn. provide a drop-forged, case
hardened, steel alloy of the single-strand type chain with flights wel ded
to the chain links, or integral chain and flights type, with Iink hardness
at 500-600 BHN. Provide a dust tight conveyor casing of 6.4 mr 1/4 inch
thi ck ASTM A242/ A242N high strength, low alloy steel with 3.416 nm ( No.

10 gauge) No. 10 gauge cover of the same material. Provide the casing
with T-1 steel (ASTM A514/ A514N, Type B) renovable liners, with liners
being 19 mr 3/4 inch thick on the bottom and 13 nmr 1/2 inch thick on the
sides, 19 mm 3/4 inch T-1 steel wear bars provided for the empty run of
the conveyor. Attach liners and wear bars to the casing using countersunk
stainless steel bolts with stainless steel nuts and washers. Provide heat
treated, induction hardened to a mninumdepth of 6.4 mv 1/4 inchdrive
sprocket with heat treated drive shaft designed and sized based on
ANSI / AGVA 6113AGVA 6013 requirements. Provide spherical double roller
bearings with a dust seal where the drive shaft ends go through the
casing. Provide the conveyor with inlet and outlet spouts, inspection
doors giving access to the drive sprocket, cleaner and wear surfaces, with
chain tension controlled by a screw take-up. Provide each di scharge
openi ng with rack-and- pi ni on-operated gates w th [handwheel s] [ notor
operated] [air operated]. Drive conveyor through a speed reduction notor
unit which is either direct-connected or roller-chain-connected to the
drive shaft with notor being [totally enclosed, nonventilated type]
[totally encl osed, fan-cooled type] [totally enclosed, fan-cool ed] type
suitable for installation in a Class Il, Division 1, G oup F Hazardous

| ocation in accordance with NFPA 70. [Provide [manual] [[nagnetic]
[across-the-line] [reduced voltage start]] type nmotor starter with

[ general - purpose] [weather-resistant] [water-tight] [dust-tight]

[ expl osi on-proof] enclosure.] Construct conveyor frame as indicated, with
supports and additional bracing as required for rigidity.

25  ASH HANDLI NG SYSTEM

.25.1 Boi | er Room Ash Handl i ng System

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: \When specifying boilers with capacity of 4.1
MA 14 million Btuh or |ess per boiler, paragraph Ash
Hopper and subsequent paragraphs will be del eted,
except applicable portions of paragraph Ash Silo
t hrough paragraph Rotary, Dustless Unl oader will be

ret ai ned.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I
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Provi de dry pneumatic type ash handling systemin stoker fired boilers,
whi ch gathers ash fromthe boiler forward ash di scharge grate hopper and
from[econom zer] [air preheater] ash di scharge hopper and ot her
filtration systenms and di scharges to the ash storage silo | ocated outside
of the building. Coordinate the entire systemto fit the equi prment
supplied. Include ash dust control conditioners to reduce fugitive dust
em ssi ons during discharge of ash fromthe storage silo.

.25.1.1 Ash Hopper

Construct the ash renoval hopper for each boiler of 6.4 mr 1/4 inch thick
steel plate, mninum wth suitable external structural steel supports for
connection to boiler ash hopper and necessary internal anchors for hol ding
refractory lining in place, with refractory lining 225 nr 9 inches thick
on vertical walls and 150 mr 6 inches thick on feed plates. Provide each
hopper with a sliding ash gate and dach boiler sliding gate unit with an
access conpartnment to allow gathering and cooling of ash. provide a
cast-iron grate along with a nmanual | y-operated air-tight inlet valve for
feeding ash into the pneumatic gathering line. Provide a hinged, stee
access gate at each conpartnent. Provide spring | oaded air intakes at the
end of each header. Base the structural integrity of the hopper on the
ash wei ght of 1120 kg/cubic nm 70 pcf.

.25.1.2 Clinker Ginder

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Delete this paragraph if coal analysis
i ndi cates no possibility of slag formation

EE R R R S I R R I R I R I R S R R R R S R R I R R R S R R R R R

Provide the clinker grinder unit with | ] mr inch wide double roll for
each hopper outlet gate housing, with grinders havi ng manganese stee
rolls and cast-iron housings and with grinder shafts nounted on outboard
bearings protected by a stuffing box and gl and assenbly. Provide grinder
shafts through stuffing boxes equi pped with packing rings and lantern
rings for seal water flow. Provide a reversing mechanismto reverse
direction of the clinker grinder rolls should an obstruction stall the
grinder. Provide a 9.5 mr 3/8 inch steel plate ejector feed hopper bel ow
each clinker grinder to feed the inlet of the pneumatic ash gathering
system with fixed passages in the clinker grinders preventing discharge
of particles too large to be handl ed by the pneumatic conveyi ng system
Drive each clinker grinder with a totally enclosed type notor and provide
with a reversing starter, pressure switch for seal water control

di aphragm operated seal water valve, and a solenoid valve. Design units
for the characteristics of the coal specified and provide capability of
handl i ng bottom ash at a rate exceeding the conveying system capacity.

.25.1.3 Conveyor Pi pi ng

Make conveyor pipe and fittings of an abrasive-resisting alloy nmetal cast
by the sand-spun process, having a mininumBrinell hardness of 280, with
wal I thickness not less than 13 nmr 1/2 inch and pi pe | engths not exceeding
5.5 m 18 feet. Make joints air tight with flanges or sleeve pipe
couplings. Provide fittings to have a Brinell hardness nunber of

approxi nately 400 and with renovabl e wear backs, where applicable, or of
the integral wearback type. Design ash inlet fittings so that the ash
cannot overload or clog the conveyor pipeline. Provide adjustable
supports or hangers. Provide vacuum hose connections as indicated and
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include 4.6 m 15 foot |engths of vacuum hose with quick connectors and
four floor sweep-up nozzles.

.25.1. 4 Vacuum and Comnbi nati on Vacuum Pressure Systens
.25.1.4.1 Vacuum Syst em

Provi de pneumatic suction type ash conveyi ng equi pnent, conplete with
vacuum punps and all conmponent parts necessary for conplete and successful
operation, sized approximately twi ce the predicted accurmul ation rate. The
system must have the capacity to convey and enpty not |ess than [ ]
netric tons/hour tons/hour of ash weighing approximately [ ] kg/ cubic
neter pcf. Base the tonnage on average handling rate and not on the

i nst ant aneous rate.

.25.1.4.2 Conbi nati on Vacuum Pressure Systens

Provi de vacuuni pressure equi pment that is conmmercially produced for this
particul ar type of service and including a pressure vessel equipped with a
filter section at the top and an aeration ring at the bottom Draw
material into the unit by vacuum wth the air separated fromthe materi al
inthe top filter section and exhausted through a silencer. Provide a
hi gh I evel indicator within the vessel that can through a silencer and
filter unit and discharging the pressurized air into the vessel. Uilize
part of the air to clean the filter and pass part of the air through the
aeration ring of the vessel to pick up material and convey it under
pressure to the storage silo. Furnish the unit conplete with al

automatic air control valves to control air flowto and fromthe vesse
continuously through the two nodes of the operating cycle continuing
automatically until switched off at the control cabinet. Provide skid
nounts for all autommtic valves, interconnecting piping, and the

vacuum pressure vessel must be skid-munted with vacuun pressure punp
nmount ed separately. The control cabinet may be nounted separately or

ski d-mount ed on the vacuuni pressure vessel skid. Provide unit capacity to
be approxi mately | ] metric tons/hour tons/hour of ash weighing
approxi nately | ] kg/cubic neter pcf. Provide piping sizes for ash
collection systemdesigned to fit the unit supplied. Use a

vacuum pressure systemwhere storage silo is nore than 150 m 500 feet from
the boiler plant. Provide a vacuum system should be used for capacities
of less than 45 netric tons/hour 50 tons/hour per system

.25.1.4.3 Punp Unit

EE R R R S I R I R R I R S R R R R S R R I R R R S R R S R R

NOTE: \Where characteristics of the fly ash require
additional treatnment, incorporate a water spray in
the filtering unit. [If not required, delete the
portion included in the brackets. Air discharged to
t he atnobsphere nust nmeet the local air pollution

st andar ds.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

Si ze the vacuum or vacuum pressure punp unit to match system design
requirenents with punp unit being liquid-ring type having round rotor with
curved bl ades rotating in an elliptical casing. Provide the required
punpi ng action with water alternately entering and | eaving the chanbers
within the rotor vanes. Provide water within the casing that does not act
as an air cleansing agent with the operation and mai ntenance of the unit
not being affected by dust-laden air. Provide base-nounted unit with
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electric notor drive and all required heat exchangers, separators, and
control valves. Provide the vacuumpunp inlet piping with a vacuumfilter
unit to renove the fly ash obtained fromthe econonizer ash hopper

Provide a filter unit in a metal housing that contains filter bags
renoving all fly ash before discharge to the atnobsphere and an autonatic
air purge back-washing system [Incorporate a water spray into the
filtering unit.]

.25.1.4.4 Control Cabi net

Provide a control cabinet for the conplete operation of the system and
include all running indicating |ights as required. Provide a push-button
switch conveniently |l ocated in the boiler house to start and stop the
system Provide a vacuum breaker, operating automatically froma tinmer,
in the bottom ash conveyor line to break the system vacuum

.25.1.4.5 Controls

Provide a selector switch set to automatic position to start the unit in
the vacuumcycle with the controls for the conbinati on vacuum pressure
system . Provide a high-level indicator in vacuum pressure vessel to
actuate necessary controls to cut off the vacuum gathering system and
pressurize the vessel for pressure discharge of collected materi al

Provide a | ow pressure switch in the control panel that senses the
pressure drop in conveying pressure and returns the unit to vacuum
operation. Provide a unit that operates continuously in this manner until
manual |y shut down. Provide a selector switch that in the manual position
shuts the unit down after filling. Discharge is then acconplished by
pressing the manual discharge button. Provide a high vacuumswitch wth
time delay to shut the system down automatically in the event none of the
inlet valves are actuated. Provide heavy duty switches and controls in
accordance with NEVA | CS 1.

.25.1.4.6 Automatic Air Val ve

Provide an autonmatic air valve at econonizer or air preheater ash inlet
hopper discharge slide gate to allow air into systemw thout causing a
vacuumwithin the boiler ash hopper. Provide slide gate as part of the
ash systemto be nmanual |l y-operated and interl ocked to actuate the
automatic air inlet valve.

.25.1.5 Ash Silo

Provi de an ash storage silo with a capacity of not less than | ]
nmetric tons tons of ash and fly ash considered to have an average wei ght
of [ ] kg/cubic neter pcf with the capacity based on a m ni mrum of 24
hours [60 hours if ash cannot be renmoved on weekends]. Construct the silo
of wel ded steel with a cone bottomfor truck filling and supported on a
structural steel tower with all elenents exposed to the exterior designed
for wind | oads of | ] kg/square neter psf. Provide a 4.3 m 14 foot

cl earance under the hopper outlet fitting or appurtenance. Provide silo
with steel |adder and safety cage fromthe ground | evel to roof, stee

| adder inside storage bin, and an angle railing around the roof perineter
with a mninumplate thickness of 6.4 mrv 1/4 inch. Provide silo conplete
with all accessories required for an operable installation including, but
not limted to, high ash | evel detector, roof manhole, pressure and relief
val ve, and ot her roof openings, as necessary. Finish the interior coating
wi th coal -tar epoxy conform ng to SSPC Paint 16.
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2.25.1.5.1 Ash Storage Silo

Provi de an ash storage silo for vacuum systemwi th two stage separators
[and a tertiary bag filter], with the primary receiver being cylindrica
and constructed entirely of sectional steel or cast plates suitable for
this special service. Provide a receiver not |ess than 900 mr 3 feetin
diameter. Provide flanges and bolts on the outside, and the inpact of ash
directed agai nst heavy iron wear plates of abrasive-resistant alloy.
Provide the receiver with an air-tight di scharge passage not |ess than 450
nmr 18 inches in dianmeter for free flow of clinkers and include a neans for
positive, periodic, and automatic operation in dunping its entire contents
into the silo. Design the systemso that all suction is positively shut
off fromthe receiver during its dunping period so that no dust can be
sucked out through the exhaust while the discharge of the receiver is open
or opening with the air fromthe primary receiver entering an externa
secondary separator renoving 90 percent of the dust not collected by the
primary receiver. Provide a conbined efficiency of the primry and
external secondary separators [and tertiary bag filter] of not |ess than
98 percent. Provide the secondary separator simlar to the primry
receiver in construction but of smaller and of lighter material. Do not
all ow any part of the discharger to extend into the main storage bin.
Construct the housing of 6.4 mv 1/4 inch steel plate with a tight-closing
access door provided as an enclosure for the discharger

2.25.1.5.2 Silo Vent Filter

Mount the silo vent filter unit on top of the silo, acting as an air

rel ease unit to separate the air fromthe ash, with the ash dropping into
the silo. Provide automatic back cleaning of the bag filters utilizing
plant air at approximtely 690 to 860 kPa 100 to 125 psig that is actuated
whenever the ash handling systemis in use, and with dust released from
the filter bags in the back cleaning operation falling into the storage
silo. Provide housing to allow the unit to operate exposed to the weather
in anmbi ent tenperatures ranging from -40 degrees C to plus 55 degrees C
-40 to plus 130 degrees F.

2.25.1.5.3 Rot ary, Dustless Unl oader

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: \Where notor starters for mechani cal equi prent
are provided in notor control centers, delete the
description of notor starters.

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

Provide a rotary, dustless unloader to elimnate all dust in unloading ash
and dust fromthe ash storage silo. Do not add water to the ashes in the
conveyor or in the storage bin. Provide a dustless unloader to add water
to the ash in controlled quantities so that no surplus water runs or drips
fromthe ash after discharge with the di scharged ash bei ng nuddy but | oose
and free flowing. Water valve nust open only when drive notor is
runni ng. Provide an unloader with capacity of not less than 27 netric tons
30 tons of conditioned ash per hour. Design the rotating unit so that
all bearings are |located on the outside and not in contact with the
materi al handled. Provide a platformfor access to unit, with a handrai
and a safety |ladder to grade. Provide a totally encl osed type notor for
out door operation. [Provide [manual] [[rmagnetic] [across-the-Iline]
[reduced voltage start]] type nmotor starter with [weather-resistant]
[water-tight] [dust-tight] enclosure.]
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2.25.1.6 Conveyor Type Ash Handling System

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: \When specifying boilers with capacity greater
than 4.1 MM 14 million Btuh per boiler, this

par agr aph t hrough paragraph El evator Conveyor will
be del et ed.

EE R R R S I R I R I R I R S R R R R O S R R I R R R S R R R R O

Provi de funnel shaped ash pits, constructed of 6.4 mr 1/4 inch stee

plate, mnimm and covered with a heavy grating wi th openings

approxi mately 50 mr 2 inches square to receive ashes and clinkers

di scharged fromthe boil er ash hoppers into ash pits located directly

bel ow t he ash hopper doors. Arrange conbination drag chain conveyor for
hori zontal conveying and an el evator conveyor for vertical conveying of
ashes as indicated to take ashes fromthe bottomof the ash pits for

di scharge into the ash silo. Provide conveyors to have a capacity of not

| ess than [ ] metric tons/hour tons/hour when handling ashes wei ghi ng
approxi nately | ] kg/m pcf at a naxi mum speed of 508 nmf second 100 fpn
Provi de doors for access to all parts, as required. Provide [totally

encl osed, nonventilated type] [totally enclosed, fan-cool ed type notors]
[totally encl osed, fan-cooled type notors suitable for installation in a
Class Il, Division 1, Goup F hazardous |location in accordance with NFPA 70
]. [Provide [manual] [[nagnetic] [across-the-line] [reduced voltage
start]] type nmotor starters with [general-purpose] [weather-resistant]
[water-tight] [dust-tight] [explosion-proof] enclosure.]

2.25.1.6.1 Drag Chai n Conveyor

Provide a drag chain conveyor of a single strand of wi de, heat treated,
high alloy, drop forged rivetless drag chain with a [ ] my inch pitch
[ ] mr inch overall width, and [ ] kg pounds working strength, and
havi ng a hardness of 460-510 Brinell, with the upper strand of the chain
conveying the ash in a trough constructed of 9.5 nmr 3/8 inch cast-iron
extending from [ ] mr inches in front of the foot shaft to [ ] m
i nches behind the head shaft and set flush with the floor. Carry the
return strand of chain in angle runways set flush with the trench floor

Drive the drag chain conveyor by a | ] my inch pitch roller chain and
[ ] my inch pitch dianeter, | ] tooth sprocket on the drive shaft,
and a | ] my inch pitch dianeter, | ] -tooth sprocket on the

el evator foot shaft.
2.25.1.6.2 El evat or Conveyor

Provi de el evator conveyor of a single strand chain positive discharge type
wi th head and takeup with the casing constructed of 2.657 nm (12 gauge) 12
gauge steel, minimum with 9.5 mr 3/8 inch thick boot plates. Provide the
head-end drive to include a gear notor and steel roller chain conplete
with drive brackets, guards, and backstop. Equip the elevator with

head- end pl atform and | adder

2.25.2 Ash Handling Controls

Provide a control panel for the ash handling system control containing al
necessary instrunmentation, including selector swtches, annunciators, push
buttons, and ammeters required for nonitoring and operation of the ash
handl i ng system with graphically display of the system |In addition
provi de a panel containing all necessary tinmers, relays, and termna

bl ocks that are required for the control systemwth control and
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noni toring of the ash renoval system from a single panel having
pushbuttons to start automatic operation of each system and al so
pushbuttons for individual control of each component. Provide the pane
with sufficient instrumentation to observe the renoval operations and
controls to pernit effective energency control, with local contro
stations at each ash renoval point for |ocal nanual operation. Provide

| ocal selector switches so that equi pmrent nmay be operated manually for
test and nmi ntenance purposes. Control the operation of the bottom ash
system by a m croprocessor-based control system a solid-state
programmabl e controller, or an el ectro-nechani cal system Provide for
controls and instrumentation |located indoors with NEMA 12 rating, in
accordance with NEMA ICS 1. Provide NEMA 4 rating for all outdoor
conponents in accordance with NEMA ICS 1. Factory nount , maj or equi pnent
conponents, including control panels and devices, prew red, tubed, and
tested to the maxi mum practical extent with the controls for fully
automati c and sequential operation of the ash handling system Design
these controls so that manual steps, such as continuous nonitoring and
regul ation are not required. |Incorporate safety interlocks to assure that
proper perm ssive conditions have been net prior to changing the operating
status of mmjor system conponents. Provide autonatic shutdown of the ash
handl i ng system or portion thereof, with alarms, should unsafe conditions
ari se during operation of the system Provide facilities for nonitoring
and control of the ash handling systemfor the follow ng functions:

a. Mnual start of the autonatic control operations.
b. Selection of operating conponents.

c. Override of the automatic control sequences, both at the ash handling
control panel and locally.

d. Manual operation, either renmotely fromthe control center or locally.
e. Emergency shutdown on a unit or system basis.

f. Status nonitoring at the ash handling control panel of the operation
of the ash handling systemand its conponents.

The automatic controls for bottom ash collection transport must operate as
specified. Wen a start conmand has been manually initiated, the
automatic ash collection and transport sequences for the unit progress

t hrough their conplete cycles, shutting down the after conpletion of the
cycles. Include an annunci ator system conplete with audio and visua
alarns, as part of the ash handling control panel, with the annunci ator
system receiving inputs fromdevices and system |l ogic, indicating any

out -of -specification or trip condition. Provide recorders to provide a
per manent record of selected variables that relate to the ash handling
system s perfornmance and operation. Provide control stations supplied

wi th anal og control |oops that provide bunpl ess transfer between the
manual and aut omatic nodes of operation, with the manual nobde of operation
providing direct control of the end device with no interveni ng anal og
control conponents unl ess those conmponents are powered by the sane source
as the end device.

.25.3 Subner ged Drag Chai n Conveyor (SDCC)
Desi gn subnerged drag chain conveyor to extract ash at normal capacity

[ ] metric tons/hour TPH and maxi mum capacity | ] metric tons/hour
TPH, based on a dry ash density of approximtely | ] kg/cubic neter pcf
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with the maxi mum chain speed of 76 mm sec 15 fpn. Design the SDCC for
conti nuous operation having a storage capacity of | ] cubic neters
cubic feet accunul ation with the SDCC havi ng an upper conpartment filled
with water and a dry | ower conpartnent, and with the equi pnent naintai ning
wat er tenperature at approximately 60 degrees C 140 degrees F. Provide a
dewat eri ng sl ope an angle of | ] degrees with the horizontal and a top
trough of not less than 9.5 mr 3/8 inch thick carbon steel plate, wel ded
construction, lined with renewabl e abrasion resistant steel wear plates,
with a mninmmthickness of 13 mr 1/2 inch and 380 BHN. Gind all welds
snooth. Provide the necessary track gui de angles, hol d-down angl es, and
carbon steel chain protectors. Provide the mnimmdepth of water in the
upper trough [ ] meters feet. The return chain bottomtrough nust be
dry, constructed of 9.5 mr 3/8 inch thick steel plate, stiffened and
braced with structural shapes and water-tight. Provide chain track angles
with a mininmunm 13 mr 1/2 inch thick steel replaceable wear flats with a

m ni mum 300 BHN and i nclude wear strips under the return flights, mninunr
13 mr 1/2 inch thick and 50 mr 2 inches wide. Provide a double strand
round-1ink or ship-type conveyor chain, case hardened, corrosion and
abrasi on resistant, chrome-nickel-alloy, anneal ed and carburized with
surface hardness between 500-630 BHN, with design strength and pitch based
on operating conditions. Provide conveyor flights [ ] mr inches deep
by [ ] mr inches thick T-1 steel plates attached on both ends to the
chain with each flight provided with top wear pads and bottom wear strips
of abrasion resistant steel plate of 300 BHN minimum Provide a chain
tensioner at the tail end of SDCC for mmintaining proper tension in both
strands of the chain. |Include cast-iron idler wheel, bearings, shaft,
gui de bl ock and bearing housing for the assenbly. Fabricate the idler
assenblies for both troughs to include heavy duty spherical roller type
bearings with external lubrication fittings. |Ilinclude cast iron wheels
wi th renovabl e, surface hardened, toothed segnents, drive shaft, bearings
for the chain drive assenbly. Provide a hydrostatic driven unit coupl ed
with a | ow speed, high torque hydraulic nmotor, built-in torque limting
val ves for preventing danage to load train or electric notor for the
conveyor, with speed regul ation, self-lubrication, internal cooling, and
dynam c braking provided with the drive, and include inching capability.
Provi de hinged inspection doors, w ndows, and renovabl e panels along the
conveyor to permt access and observation at critical points. Construct

i nspection doors, w ndows, and renovable panels in mld steel with
stai nl ess steel hardware and make conpletely water-tight. Provide water
cool ing and drai nage connections through flanged connections to the
conveyor trough with provision for continuous water flow into the top
trough of the conveyor including two overflow connections, one for nornal
| evel and one high level, including high | evel alarmand an overflow weir
box to prevent drain clogging. Provide chain cleaning sprays.

.25.4 Dense Phase Ash Handl i ng

Provi de a pneunatic dense phase type, conplete with transfer vessels,

sol enoi d val ves, air receiver tank, air producer and ash conveyi ng piping
for the ash conveying system Design the ash handling systemto handle

[ ] metric tons/hour tons/hour of ash wei ghing approxi mtely [ ]
kg/ cubic nmeter pcf with each transport vessel bolted to the hopper

di scharge flange where ash flows into vessel by gravity until a |evel

i ndi cator indicates the vessel is full. The transport vessel inlet valve
then closes, and transport air between 170 to 345 kPa 25 to 50 psi enters
the vessel through a fluidizing unit |located at the bottom of the vessel
VWen the vessel has been brought to transport air pressure, the transport
line val ve opens and a "slug" of fly ash is transported to the storage
silo. Provide Schedule 40 transporting pipe, standard black iron pipe
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[ ] mr inches diameter. Base design on the naterial velocities in the
transportation pipe of | ] meters/sec fpmr but not in excess of 5
neters/sec 1000 fpm utilizing 210 to 415 kPa 30 to 60 psi conpressed air
to fluidize the transmt ash.

2.25.5 Fly Ash Collectors

Fly ash collectors are as specified in Section 44 10 00 AIR POLLUTI ON
CONTROL. Provide and size ash collectors to handle total flue gas at
maxi mum boil er | oad and stack tenperature, and include induced draft
equi prent. Coordinate fly ash collector requirements with boiler draft
and control requirenments.

PART 3 EXECUTI ON
3.1 EXAM NATI ON

After becoming famliar with all details of the work, verify al
di mrensions in the field, and advise the Contracting Oficer of any
di screpancy before perform ng the work

3.2 ERECTI ON OF BAO LER AND AUXI LI ARY EQUI PMENT

Install boiler and auxiliary equi pnent as indicated and in accordance with
manuf acturers' instructions.

3.3 EARTHWORK

Perform excavati on and backfilling for tanks and piping as specified in
Section 31 00 00 EARTHWORK, except conform backfill for fiberglass
reinforced fuel tanks to the manufacturer's installation instructions.

3.4 STORAGE TANK | NSTALLATI ON

Install storage tank installation in accordance with Section 33 56 10
FACTORY- FABRI CATED FUEL STORAGE TANKS.

3.5 Pl PI NG | NSTALLATI ON

Cut pipe accurately to neasurenents established at the jobsite, instal

wi t hout cold springing, and clear w ndows, doors, and other openings.
Cutting or other weakening of the building structure to facilitate piping
installation is not permtted. Free piping of burrs, oil, grease, and
other foreign matter and install to permt free expansion and contraction
wi t hout damagi ng buil ding structure, pipe, joints, or hangers. Use
fittings to make changes in direction, except that bendi ng of pipe 100 mr
4 inches and snaller will be permtted provided a pipe bender is used and
wi de sweep bends are forned. The centerline radius of bends nmust not be

| ess than 6 dianeters of the pipe. Bent pipe showi ng kinks, winkles,
flattening, or other malfornmations will not be accepted. Carbon steel

pi ping to be bent conformng to ASTM A53/ A53l, Grade A, standard, or G ade
B extra-heavy weight. Carry vent pipes through the roof and properly
flash. Unless otherw se indicated, pitch down horizontal supply mains in
the direction of flowwith a grade of not less than 25 mmin 12 nm 1 inch
in 40 feet. Cap or plug open ends of pipelines and equi pnent during
installation to keep dirt or other foreign materials out of the systens.
Under coat pipe not otherw se specified. Unless otherw se specified or
shown, make connections to equi pnent with mall eabl e-iron unions for stee
pi pe 65 mr 2-1/2 inches or less in diameter and with flanges for pipe 80 nm
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3 inches or nore in dianeter, with unions for copper pipe or tubing nade
of brass or bronze. Provide cathodic protection for connections between
ferrous piping and copper piping, electrically isolated fromeach other
with dielectric couplings or other approved methods. Use reducing
fittings for changes in pipe sizes. For horizontal HTWIines, provide
eccentric type reducing fittings to naintain the top of the lines at the
sane | evel

.5.1 Pi pe Sl eeves

Provi de pipe sleeves fitted into place at the time of construction for

pi pes and tubes passing through concrete or nasonry walls or concrete
floors or roofs. Install a waterproofing clanping flange as indicated.

Do not install sleeves in structural nmenbers except where indicated or
approved. Provide details for rectangul ar and square openi ngs. Extend
each sleeve through its specified wall, floor, or roof, and cut flush with
each surface, except extend sleeves through floors and roofs above the top
surface at |east 150 mr 6 inchesfor proper flashing or finishing. Provide
nmenbrane cl anping rings where nmenbranes are penetrated. Unless otherwi se
i ndi cated, size sleeves to provide a mninumclearance of 6 mr 1/4 inch
bet ween bare pi pe and sl eeves or between jacket over insulation and

sl eeves. Provide gal vani zed steel pipe sleeves in bearing walls,

wat er pr oof i ng nmenbrane floors, and wet areas. Sleeves in nonbearing

wal I's, floors, or ceilings may be gal vani zed steel pipe or galvanized
sheet netal with | ock-type |ongitudinal seam Except in pipe chases or
interior walls, seal the annul ar space between pipe and sl eeve or between
jacket over insulation and sleeve in nonfire rated walls, partitions, and
floors as indicated and specified in Section 07 92 00 JO NT SEALANTS and
infirerated walls, partitions, and floors seal as indicated and
specified in Section 07 84 00 FI RESTOPPI NG  Provide netal jackets over

i nsul ati on passing through exterior walls, fire walls, fire partitions,
floors, or roofs, no thinner than 152.4 microneters 0.006 inch thick

al umi num if corrugated, and 0.4064 mr 0.016 inch thick alum num if
snoot h, and secured with alum num or stainless steel bands not |ess than
10 mr 3/8 inch wide and not nore than 200 mr 8 inches apart. \Wen
penetrating roofs, before fitting the netal jacket into place, run a 13 mr
1/2 inch wide strip of sealant vertically along the inside of the

| ongitudinal joint of the netal jacket from a point bel ow the backup
material to a mninmum hei ght of 900 mr 36 i nches above the roof. If the
pi pe turns fromvertical to horizontal, run the sealant strip to a point
just beyond the first el bow. \When penetrating waterproofing menbrane for
floors, extend the netal jacket nust extend froma point bel ow the backup
material to a mninumdistance of 50 nm 2 i nches above the flashing. For
ot her areas, the netal jacket froma point belowthe backup nmaterial to a
poi nt 300 nmr 12 inches above floor; or when passing through walls above
grade, extend jacket a mnimum of 100 mr 4 inches beyond each side of the
wal |

.5.1.1 Pi pes Passing through Waterproofing Menbranes

In addition to the pipe sleeves referred to above, provide for pipes
passi ng t hrough roof or floor waterproofing nenbranes with a 1.8 kg 4 pound
| ead flashing or a 453 g 16 ounce copper flashing, each wthin an

integral skirt or flange, with flashing fornmed, and the skirt or flange

extendi ng not |ess than 200 nmr 8 inches fromthe pipe and rmust set over

the roof or floor nmenbrane in a trowel ed coating of bitum nous cenent.

Extend the flashing up the pipe a mnimum of 250 mr 10 i nches above the

roof or floor. Seal the annular space between the flashing and the bare

pi pe or between the flashing and the netal -jacket-covered insulation as
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i ndicated. Pipes up to and including 250 mr 10 inches in dianeter passing
t hrough roof or floor waterproofing nenbrane may be installed through a
gal vani zed steel sleeve with caul king recess, anchor lugs, flashing clanp
device, and pressure ring with brass bolts.  anmp waterproofing nenbrane
into place and place sealant in the caulking recess. In lieu of a

wat er pr oofi ng cl anpi ng fl ange and caul ki ng and seal i ng of annul ar space
bet ween pi pe and sl eeve or conduit and sl eeve, a nodul ar nechanical -type
seal ing assenbly nmay be installed. Provide seals consisting of

i nterlocking synthetic rubber |inks shaped to continuously fill the
annul ar space between the pipe/conduit and sl eeve with corrosion protected
carbon steel bolts, nuts, and pressure plates, with the links | oosely
assenbled with bolts to forma continuous rubber belt around the pipe with
a pressure plate under each bolt head and each nut. After the sea
assenbly is properly positioned in the sleeve, tighten the bolts to cause
t he rubber sealing elenents to expand and provide a water-tight sea

bet ween t he pipe/conduit and the sleeve. Size each seal assenbly as
recommended by the manufacturer to fit the pipe/conduit and sl eeve

i nvolved. |f the use nodul ar nmechanical -type seals is el ected, provide

sl eeves of the proper dianeters.

.5.1.2 Optional Counterfl ashi ng

As alternates to caul king and sealing the annul ar space between the pipe
and flashing or netal -jacket-covered insulation and fl ashi ng,
counterflashing may be acconplished by utilizing standard roof coupling
for threaded pipe up to 150 mr 6 inches in diameter; |ead flashing sleeve
for dry vents and turning the sleeve down into the pipe to forma
wat er proof joint; tack-welded or banded-netal rain shield around the pipe
and seal i ng as indi cat ed.

.5.2 Pi pe Joints

Provi de wel ded or flanged joints between sections of pipe and fittings on
all HTWpiping. On auxiliary piping, except as otherw se specified,
provide threaded fittings 25 mr 1 inch and snaller. Provide threaded or
wel ded fittings 32 mr 1-1/4 inches up to, but not including, 65 mr 2-1/2
i nches Provide flanged or welded fittings 65 mr 2-1/2 inches and | arger
Weld pipe and fittings 32 mr 1-1/4 inches and larger installed in

i naccessi bl e conduits or trenches beneath concrete floor slabs. Provide
bl ack mal | eabl e-iron unions for pipe 50 mr 2 inches or smaller in

di ameter, and with flanges for pipe 65 mr 2-1/2 inches or larger in

di ameter for connections to equi pnent.

.5.2.1 Thr eaded Joints

Make t hreaded joints with tapered threads properly cut and nmade perfectly
tight with a stiff mxture of graphite and oil, or polytetrafl uoroethyl ene
tape or equal, applied to the nmale threads only, and in no case to the
fittings.

.5.2.2 Vel ded Joints

Fusion weld joints in accordance with ASME B31.1, unless otherw se
required. Provide only weld fittings for changes in direction of piping;
mtering or notching pipe to formelbows and tees or other sinilar type
construction is not acceptable. Branch connections nmay be nade with
either welding tees or forged branch outlet fittings, either being
acceptable without size limtation. Provide forged and flared branch
outlet fittings, where used, for inproverment flow where attached to the
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3

run, reinforced agai nst external strains, and designed to wthstand ful
pi pe bursting strength.

.5.2.2.1 Bevel i ng

Field and shop bevels in accordance with the recogni zed standards and done
by mechani cal neans or flane cutting. Were beveling is done by flane
cutting, clean surfaces of scale and oxidation before wel di ng.

.5.2.2.2 Al i gnnent

Bef ore wel ding, align the conponent parts to be welded so that no strain
is placed on the weld when finally positioned. Align height so that no
part of the pipe wall is offset by nore than 20 percent of the wal

t hi ckness. Set flanges and branches true, preserving the alignnent during
the wel di ng operation. Provide welds of the same quality for tack welds,
made by the same procedure as the conpleted weld; otherw se, renove tack
wel ds during the final welding operation

.5.2.2.3 Erection

VWere the tenperature of the conponent parts being wel ded reaches 0
degrees C 32 degrees F or lower, heat the material to approxi mately 38
degrees C 100 degrees F for a distance of 900 nr 3 feet on each side of
the weld before welding, finishing the weld before the materials cool to O
degrees C 32 degrees F

.5.2.2.4 Def ective Wl di ng

Renove and repl ace defective welds, repairing defective welds in
accordance with ASME B31. 1.

.5.2.2.5 El ect r odes

After filler netal has been renmoved fromits original package, protect or

store so that its characteristics or welding properties are not affected.

Do not use el ectrodes that have been wetted or that have lost any of their
coati ng.

.5.2.3 Fl anges and Uni ons

Face flanges and unions true, and nake square and tight. Provide gaskets
of nonasbestos conpressed material in accordance with ASME B16.21, 1.6 nmw
1/ 16 inch thickness, full-face or self-centering flat ring type. Provide
gaskets with aranmd fibers bonded with styrene butadi ene rubber (SBR) or
nitrile butadiene rubber (NBR) using NBR bi nder for hydrocarbon service.
Provi de union or flange joints in each line imediately preceding the
connection to each piece of equipnent or naterial requiring nmaintenance
such as coils, punps, control valves, and other simlar itens.

5.3 Supports

.5.3.1 CGener a

EE R R R S I R R I R I R S R R R R S I R R I R R R R R R R R

NOTE: Mechanical and electrical |ayout draw ngs and
specifications for ceiling suspensions should
contain notes indicating that hanger |oads between
panel points in excess of 23 kg 50 pounds nust have
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3

t he excess hanger | oads suspended from panel points.

EE R I R R S I R R I R I R I R S R R R R S R I R R R R S R R R R S O

Fabri cate hangers used to support piping 50 mr 2 inches and larger to
permt adequate adjustment after erection while still supporting the
load. Install pipe guides and anchors to keep pipes in accurate
alignment, to direct the expansi on novenent, and to prevent buckli ng,
swayi ng, and undue strain. Support by variable spring hangers and
supports or by constant support hangers, piping subjected to vertica
novemrent, when operating tenperatures exceed anbient tenperatures. [Do
not exceed 23 kg 50 pounds for pipe hanger |oads suspended from stee

j oi st between panel points. Suspend pipe | oads exceeding 23 kg 50 pounds
from panel points.]

.5.3.2 Sei sm ¢ Requirenents

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Provide seismic requirenments, if a Government
designer (either Corps office or AAE) is the

Engi neer of Record, and show on the draw ngs.

Del ete the bracketed phrase if seismic details are
not provided. Pertinent portions of UFC 3-301-01
and Sections 13 48 73 and 23 05 48.19, properly
edited, must be included in the contract docunents.

EE R I R R S I R R I R I R I R S R R R R S I R R I R R R S S R S R R

Support and brace piping and attached val ves to resist seisnic |oads [as
speci fied under UFC 3-301-01 and Sections 13 48 73 SEI SM C CONTROL FOR

M SCELLANEQUS EQUI PMENT and 23 05 48.19 [ SEI SM C] BRACI NG FOR HVAC] [as
indicated]. Provide structural steel required for reinforcenent to
support piping, headers, and equi pment as specified under Section 05 12 00
STRUCTURAL STEEL

.5.3.3 Structural Reinforcenents

Provi de structural steel reinforcenents required to support piping,
headers, and equi pnent, but not shown, as specified under Section 05 12 00
STRUCTURAL STEEL

.5.4 Anchor s

Provi de anchors wherever necessary, or indicated, to |localize expansion or
prevent undue strain on piping. Provide anchors of heavy steel collars
with lugs and bolts for clanping and attachi ng anchor braces, unless

otherw se indicated. |Install anchor braces in the nost effective nmanner
to secure the desired results, using turnbuckles where required. Do not
attach supports, anchors, or stays where they will injure the structure or

adj acent construction during installation or by the weight of expansion of
t he pipeline.

5.5 Pi pe Expansi on

.5.5.1 Expansi on Loop

EE R R R S I R R I R I R S R R R R S I R R I R R R R R R R R

NOTE: \Wherever possible, provisions for expansion
of supply-and-return pipes will be made by changes
in the direction of the run of the pipe or by field
fabricated expansi on bends. \Were restrictions in
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space prevent such provisions for expansion
expansion joints will be installed and bl ank will
filled as appropriate. Bracketed portion will be
deleted if inapplicable.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provi de expansion |oop to ensure adequate expansion of the main straight
runs of the systemwthin the stress linits specified in ASME B31.1. Cold
spring | oops and install where indicated. Provide pipe guides as

i ndi cated. Except where otherw se indicated, utilize expansion | oops and
bends to absorb and conpensate for expansion and contraction instead of
expansi on joi nts.

3.5.5.2 Expansi on Joints

Rk Ik Sk kR IR R R O O Ok e S S R AR Ik R R O o O R O I S bk b R

NOTE: |If expansion joints are required, this
paragraph will be deleted. Were restrictions in
space prevent such provisions for expansion
expansion joints will be installed and blank will be
filled as appropriate. Bracketed portion will be

deleted if inapplicable.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provi de expansion joints for either single or double slip of the connected
pi pes, as required and indicated, and for not |ess than the traverse

i ndi cated. Provide anchor bases or support bases as indicated or

required. Make initial setting in accordance with the manufacturer's
recomendation to allow for an ambient tenperature at time of

installation. |Install pipe alignnent guides as reconmended by the joint
manuf acturer, but in any case not nore than 1.5 m 5 feet from expansion
joint, except that in lines 100 nm 4 inches or smaller install guides no
nore than 600 mm 2 feet fromthe joint.

3.5.6 Val ves

Install gate valves and gl obe valves with the stem horizontal or above
Install swi ng check valves in horizontal piping with the cap or bonnet up
or in vertical piping with the flow upward. Always install lift or piston
check valves in horizontal piping with the cap or bonnet up

3.6 BURI ED PI PI NG | NSTALLATI ON
3.6.1 Protective Coating for Underground Steel Pipe

Provi de steel pipe installed underground with a protective covering,
mechanically applied in a factory or field plant especially equipped for
the purpose. Apply for specials and other fittings which cannot be coated
and wrapped nechanically with a protective covering applied by hand,
preferably at the plant applying the covering to the pipe. Do not field
apply coatings until the piping has satisfactorily passed the | eak or
hydrostatic test. Coat and wap field joints by hand in a manner and with
materials that will produce a covering equal in effectiveness to that of

t he nmechani cal | y-applied covering.

3.6.2 Cl eani ng of Surfaces to be Coated

Sol vent wash steel surfaces to assure an oil-and-grease-free surface, and
bl ast-clean to bare netal as specified in SSPC SP 6/ NACE No. 3. For areas

SECTION 23 50 52.00 10 Page 90



t hat cannot be cl eaned by blasting, clean to bare netal by powered wire
brushi ng or other nechanical nmeans. Provide an air supply for blasting
that is free fromoil and noisture. Follow ng cleaning, w pe the surfaces
with coal -tar solvent naphtha and allow to dry. Ensure the surfaces to be
coated are free of all mll scale and foreign matter such as rust, dirt,
grease, oil, and other del eterious substances. Apply coating to surfaces
as soon as practicable after the cleaning operation

3.6.3 Coat i ng
Coat buried steel piping with one of the foll ow ng nethods:
3.6.3.1 Epoxy Coating System

The epoxy coating system conformng to the AWM C213. Factory coat
fittings, valves, and joints with materials identical to those used on the
pi pe, or may be field-coated with a 2-part epoxy systemreconmended by the
manuf acturer of the pipe coating system Field protection may al so be
provided for joints and fittings with a coal tar tape hot applied over a
conpati bl e prinmer.

3.6.3.2 Bi t um nous Pi pe Coati ng

EE R R R S I R I R I R I R S R R R R S R R I R R R R R S R R O

NOTE: |If coating systemsimlar to coal tar coating
and wapping is required using different naterials,
rewite this paragraph. Where excessively corrosive
soil s are encountered, give the piping a second
coating of coal-tar enanel and a second w apper of
felt.

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

Provi de bitum nous protective systemof coal-tar enanel and priner coating
system consisting of a coal-tar primng coat, a coal-tar enanel coat, a
wr apper of coal tar saturated felt, and a w apper of kraft paper, or a
coat of water-resistant white-wash, applied in the order naned and
conforming to the requirenents of AWM C203 in all respects as to
materials, nmethods of application, tests, and handling, except do not
apply an interior lining. Coat and wap joints and fittings.

3.6.3.3 Pol yet hyl ene Pi pe Coati ng

Provi de factory-applied system wth continuous extruded pol yethyl ene
coating and adhesi ve undercoat application procedure, including surface
preparation, conformng to NACE SP0185, Type A. Provide tape w apped
joints, valves, flanges, and other irregular surfaces as outlined under

t he tape wrapping system except apply the tape hal f-1apped, and prine al
ext ruded pol yet hyl ene coati ng and adhesi ve undercoat surfaces to be

t ape-w apped with a conpatible primer before application of tape. Use the
primer reconmended by the tape nanufacturer and approved by the applicator
of the extruded pol yethyl ene coating. Repair damaged areas of extruded
pol yet hyl ene coating by tape-w appi ng as descri bed under the tape-w apping
system except press any residual material fromthe extruded pol yethyl ene
coating into the break or trimoff. Prine all areas to be taped and apply
the tape hal f-1 apped.

3.6.3.4 Tape-Wap Pi pe Coating

Prime cl eaned surfaces before applying tape as recommended by the
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manuf acturer of the tape. Provide approved, pressure-sensitive, organic
plastic tape with a m ni mum nom nal thickness of 0.51 mr 0.020 inch
conformng to ASTM &1 for fungus resistance. Apply tape to clean, dry,
grease-free, and dust-free surfaces only. Wre brush all weld beads and
renove all burrs and weld spatter. Cover weld beads with one wap of tape
before spiral wapping. At each end of straight runs, apply a double wap
of one full width of tape at right angles to the axis of the spiral
wr appi ng. Renove any kraft paper protective wapping fromthe pipe before
the tape is applied. Provide wap protection for material which is
wr apped before it is placed inits final position at sling points with
roofing felt or other approved heavy shielding material, or handle with
canvas slings. Repair danaged wapping as specified. Wap pipe in
straight runs spirally, half-lapping the tape as it is applied. For pipe
snal l er than 100 mr 4 inches, apply one |ayer half-Iapped. For pipe 100 mm
4 inches and larger, apply two layers half-lapped with the second | ayer
wr apped opposite-hand to the first. Spirally wap joints, coupling
fittings, and simlar units and damaged areas of w apping, beginning with
one conplete wap 75 mm 3 inches back from each edge of the correspondi ng
size of straight pipe. On irregular surfaces such as val ves and ot her
accessories, apply one layer half-1lapped and stretched to conformto the
surface, followed by a second | ayer half-1apped and applied with tension
as it comes off the roll

.6.3.5 Coating | nspection and Testing

After field coating of the pipe joints, inspect the entire pipe with an
el ectric holiday detector having an operating crest voltage of from 12,000
to 15,000 volts when using a full-ring, spring-type coil electrode.
Provi de a holiday detector equipped with a bell, buzzer, or other audible
si gnal which operates when a holiday is detected. Repair detected
hol i days in the protective covering. Cccasional checks of holiday
detector potential will be made by the Contracting O ficer to deternine
suitability of the detector. Performthe inspection for holidays just
before covering the pipe with backfill and take every precaution during
backfill to prevent damage to the protective covering. Furnish al

equi prent and | abor necessary for inspection

.6.4 Installing Buried Piping

Careful ly handl e pi pe and accessories to assure a sound, undanaged
condition with special care taken to not danage coati ng when | owering pipe
into a trench and when backfilling. Install nonnetallic pipe in
accordance with pipe nmanufacturer's instructions.

a. Subnit Proposed diagrams, instructions, and other sheets, before
posting. Post franed instructions under glass or in |aninated
plastic, including wiring and control diagrans showi ng the conplete
| ayout of the entire system where directed. Prepare in typed form
and frane as specified, condensed operating instructions explaining
preventi ve mmi ntenance procedures, nethods of checking the systemfor
normal safe operation, and procedures for safely starting and stopping
the system above, including the wiring and control diagrans posted
besi de the diagrams. Post the franmed instructi ons before acceptance
testing of the systens.

b. Lay underground pipelines with a mininumpitch of 25 nm 15 nm 1 inch/50
feet. Provide mninmal coverage for horizontal pipe sections of 450 mr
18 inches, laying piping free of traps and draining toward tank
Solidly rest the full length of each section of underground pipe on
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3.

the pipe bed with piping connections to equi pnent as indicated, or as
requi red, by the equi prent manufacturer

c. Provide two swing el bows [or flexible connectors] at each tank
connections to allow for differential settlement. Thoroughly clean
the interior of the pipe of all foreign natter before being | owered
into the trench and keep clean during installation. Do not lay the
pipe in water or when the trench or weat her conditions are unsuitable.

d. Securely close open ends of pipe and fittings so that water, earth, or
ot her substances cannot enter the pipe or fittings when work is not in
progress. Replace any pipe, fittings, or appurtenances found
defective after installation. Make threaded joints with tapered
threads perfectly tight with joint conpound applied to the nale
threads only. This requirenent does not apply for the gauging hatch
or simlar connections directly over the tank where the line
termnates in a fitting within a cast-iron nmanhol e designed to all ow
for differential settling.

e. Wld pipe to structural steel where steel piping is to be anchored to
the structural steel menber of the anchor and patch the abraded area
with protective coating or covering as specified. Fit piping passing
t hrough concrete or masonry construction with sl eeves of sufficient
I ength to pass through the entire thickness of the associated
structural nember and | arge enough to provide a ninimmclear distance
of 13 mr 1/2 inch between the pipe and sl eeve, except where otherw se
i ndi cated. Sleeves through concrete may be 0.912 nmm (20 gauge) 20
gauge netal, fiber, or other approved material. Accurately |ocate
sl eeves on center with the piping and securely fasten in place. Caulk
and fill the space between the sleeves and the pipe with bitum nous
pl astic cenent or nechani cal caul king units designed for such use.

7 FI ELD PAI NTI NG AND COATI NG

EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
NOTE: Where identification of piping is required by
the using service, this paragraph will be anplified
to include appropriate requirenents either directly
or by reference to a separate section. Air Force
requi renents are covered in AFM 88-15.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Except as otherw se specified, prepare, clean and paint ferrous netal as
specified in Section 09 90 00 PAINTS AND COATINGS. Apply protective
coating to buried steel as specified. Paint exposed pipe covering as
specified in Section 09 90 00 PAINTS AND COATINGS. Do not paint al um num
sheat h over insul ation

. 8 MANUFACTURER S SERVI CES

.8.1 Manuf acturer's Representative

Provide the services of a manufacturer's representative who is experienced
in the installation, adjustnent, and operation of the equipnent specified,
to supervise the installing, adjusting, and testing of the equipnent.

.8.2 Field Training

Conduct a field training course for designated operating staff menbers.
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Submit proposed schedule for field training, at |east 2 weeks prior to the
start of related training. Provide training for a total period of | ]
hours of normal working tine, starting after the systemis functionally
conplete, but prior to final acceptance tests. Provide field training to
cover all of the itens contained in the approved operating and mai nt enance
instructions. Subnit operating instructions, prior to the field training

course and [6] [ ] copies of operating instructions outlining the
st ep-by-step procedures required for systemstartup, operation, and
shutdown. Include the manufacturer's name, nodel nunber, service nanual

parts list, and brief description of all equipnent and their basic
operating features in the instructions. Subnit maintenance instructions,

prior to the field training course; [6] | ] conpl ete copi es of
mai nt enance instructions listing routine nmai ntenance procedures, possible
br eakdowns and repairs, and troubl eshooting guides. |nclude piping

| ayout, equi pnent |ayout, and sinmplified wiring and control diagramnms of
the systemas installed in the instructions.

.9 TESTS

EE R R R S I R R R I R S R R R R R O S R R I R R R R R R R R

NOTE: Before occupancy of a facility inspect the
boilers in accordance with the Code of Boiler and
Pressure Vessel Inspectors (BPVI) and the American
Soci ety of Mechanical Engineers (ASME). Inspectors
must be certified in accordance with BPVI standards.

EE R R R S I R R I R R I R S R R R I R S I R R I R R R S R R R R

Submit the proposed performance test procedure for required tests, 30 days
prior to the proposed test date, containing a conplete description of the
proposed test, along with calibration curves or test results furnished by
an i ndependent testing |aboratory of each instrument, neter, gauge, and
thernoneter to be used in the tests. Do not comence the testing unti

t he procedure has been approved. Submit the conplete plan for water
treatment, including proposed chemcals to be used and nationally

recogni zed testing codes applicable to the system prior to system
startup. Submit all test reports in booklet formshowing all field tests
perfornmed to adjust each conponent and all field tests performed to prove
conpliance with the specified perfornance criteria, upon conpletion and
testing of the installed system |Indicate for each test report, the fina
position of controls. Include the action settings for all automatic
controls in the formof a typed, tabulated list indicating the type of
control, location setting, and function. Provide a witten statenent from
the manufacturer's representative certifying that combustion control

equi pnment has been properly installed and is in proper operating
condition, upon conpletion of the installation

.9.1 Hydrostatic Tests

Fol | owi ng erection, hydrostatically test each HTWgenerator proving tight
under a gauge pressure of 1.5 tines the specified working pressure.
Following the installation of all piping and boil er house equi prent, but
before the application of any insulation, performhydrostatic tests to
prove the systemtight under gauge pressures of 1.5 tines the specified
wor ki ng pressure. Conduct tests under the direction of, and subject to,
t he approval of the Contracting Oficer. Adjust all equipnrent and
controls before the schedul ed operational test. Subnit the testing
schedul e | east 15 days before schedul ed test.
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3.9.1.1 Water Sides Including Fittings and Accessories

Hydrostatically test water sides in accordance with the requirenents of
ASME BPVC SEC | and ASVE BPVC SEC VIl D1 as applicable. The ASME stanp
wi Il be accepted as evidence of this test.

.9.1.2 CGenerator Casing, Ar Casings, and Ducts

Pneurmatically test air casing and ducts exterior to the generators at the
maxi mum wor ki ng pressure using the soap bubble or snmoke bomb net hod to
verify tightness. Test the gas sides of the generators normally operated
under pressure for tightness at 1-1/2 tinmes the predicted operating
pressure in the furnace at nmaxi mnum predicted output. Tightly seal, by
sui tabl e neans bl anki ng off all generator openings, prior to testing.
Admit air to the generator until the test pressure is reached and then
hold. If in a 10-m nute period the pressure drop does not exceed 1.2 kPa
5 inches water gauge, the casing is regarded as tight and accepted. Use
air pressure and snoke bonb or conparative CQO(2) readings for induced
draft generators.

.9.1.3 Fuel G| Test

After the system has been flushed and operationally tested, |eak test the
under ground portion of the systemin accordance with Section 33 56 10
FACTORY- FABRI CATED FUEL STORAGE TANKS.

.9.1.4 Fuel Systens for O l-Fired HTW Generators

Hydrostatically test the part of the preassenbled fuel oil systemthat is

furnished integrally with the generator at 1.5 tinmes the maxi num operating
pressure. Pneumatically test the part of the preassenbl ed gas systemthat
is furnished integrally with the generator at operating pressure using the
soap bubble test nethod to verify tightness of the gas system

.9.2 Fire Safety for G l-Fired HTW Generators

Conduct test as necessary to determine conpliance with the applicable UL
safety standards. The presence of the UL | abel nay be accepted as
evi dence of conpliance in this respect.

.9.2.1 G l-Fired Cenerators

Ql-fired generators nust neet the test requirenents of UL 726.
.9.2.2 G| Burners

G| burners nust neet the test requirenents of UL 296.

. 9.3 Capacity and Efficiency Tests

Deternmine the capacity and efficiency at the specified capacity of the
generator in accordance with the ASVE PTC 4 for steam generating units.
Deternmine the efficiency by the direct input-output nethod and check with
the | oss nethod conputation. Make test runs at the maxi num capacity for 4
hours; at the mninumcapacity and at 50 percent capacity for 2 hours
each, respectively. Submit est reports and perfornmance curves. Bal ance
the systemwithin 5 percent of that indicated before any operational tests
are conducted. Make corrections and adjustnents as necessary to produce
the required conditions. Use approved methods to neasure all rates of
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flow Provide a qualified test engineer, observed by a representative of
the Contracting Oficer, to conduct efficiency and general performance
tests on the boilers. Set up, calibrate, test, and ready test apparatus
for testing the boiler before the arrival of the Contracting Oficer's
representative. Furnish calibration curves or test results furni shed by
an i ndependent testing |aboratory for each instrunent, neter, gauge, and
thernoneter to be used in efficiency and capacity test before the test.
Provide a test report including |ogs, heat bal ance cal cul ati ons, and
tabul ated results together with conclusions, [delivered in quadruplicate,]
i ncluding an analysis of the fuel being burned on the test. Include in
the analysis all pertinent data tabulated in the ASVE PTC 4 abbrevi at ed
efficiency test. Provide and install all necessary tenporary piping

val ves, controls, heat exchanger, and cooling water provisions to provide

a load for testing each HTWgenerator. |f any systemload is avail abl e,
the Contracting Officer will provide for |oading the heating system for
the test, but full-load capability will probably require a suppl enmentary

heat exchanger for the test.
.9.4 Qperating Tests

After adjustment and achi everrent of stable operation of the HTW
generators, test each continuously for 12 hours, nminimum to denonstrate
control and operational conformance to the requirements of this

speci fication under varying | oad conditions ranging fromthe specified
capacity to the mni num burner or stoker turndown ratio w thout on-off
cycling. 1In each case, cover the periods for the capacities tabul ated
bel ow.

Wat erwal | Wat ertube Boilers

Time (m ni num Percent of Capacity
First 2 hours 50
Next 2 hours 75
Next 6 hours* 100
Next 2 hours 110

* The efficiency tests nmay be conducted either concurrently with the
operating tests or separately at the option of the Contractor.
Efficiency may be no I ess than that specified.

.9.5 Test of Fuel Burning Equi prent

Test autonmatic oil burners for capability to provide high tenperature

wat er in accordance with demand when on-off cycling is required. Fue
burni ng equi pnent that exhibits excessive or unexplained | oss of ignition
nui sance shutdown due to faulty burner, stoker, or control operation

i mproper flanme, excessive carbon deposits or slag, or necessity for
difficult or frequent adjustnents nmust be rejected. Include the follow ng
as applicable to the type of HTW generat or
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3.9.5.1 Sequenci ng

[Start, operate] [Operate,] and stop the HTWgenerator in accordance with
the specified operating sequence.

3.9.5.2 Fl ame Saf eguard

Verify the operation of the flane safeguard control on oil- or gas-fired
generators by simulated flame and ignition failures. Test burners having
continuous or intermttent pilots by simulating main flanme failure while
the pilot is burning. Use a stop watch for the trial-for-pilot ignition
trial-for-main-flame ignition, conbustion control reaction, and val ve
closing verified tines.

3.9.5.2.1 Immunity to Hot Refractory

Operate the burner at high fire until the conmbustion chanber refractory
reaches maxi mumtenperature, then close the nain fuel valve nanually
droppi ng out the conmbustion safeguard i nmedi ately causing the safety
shutof f valves to close within the specified control reaction and val ve
cl osing times.

3.9.5.2.2 Pilot Intensity Required

Gradual Iy reduce the fuel supply to the pilot flame to the point where the
conbusti on safeguard begins to drop out (sense "no flane") but holds in
until the main fuel valve opens. At this point of reduced pilot fue
supply, the pilot flame nust be capable of safely igniting the main
burner. If the main fuel valve can be opened on a pilot flame of
insufficient intensity to safely light the main flanme, reject the
gener at or.

3.9.5.2.3 Tur ndown Rati o
Verify the specified turndown ratio by firing at the mnimumfiring rate.
3.9.5.2.4 HTW CGenerator Limt and Fuel Safety Interl ocks
Simul ate the interl ock actuating conditions for each generator lint and
fuel and safety interlock for the safety shutdown. Specify specific
manner in which the safety shutdowns occur
3.9.5.2.5 Combustion Controls
Denonstrate the accuracy range and snoot hness of operation of the
conbustion controls by varying the demand throughout the entire firing
range required by the turndown ratio specified for the [burner] [and]
[stoker] and in the case of autommtic sequenced burners by further varying
the firing rate to require on-off cycling. Note the control accuracy as
speci fi ed.
3.9.5.2.6 Saf ety Val ves
Do not test safety valves on HTWgenerators under operating conditions.
3.9.5.2.7 Bl ondown Val ves and Try Cocks

Test bl owdown val ves and try cocks for proper operation
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3.9.5.2.8 Fans, Heaters, Punmps, and Mdtors

Test draft fans, fuel oil heaters, fuel punps, and electric notors when
necessary to deternine conpliance with the referenced standards. Cosely
observe the operation of fans, [fuel oil heaters] [stokers] [fuel punps]
and el ectric notors for possible defects or nonconformance.

3.9.6 Test of Water Treatnent Equi pnent

Test of water treatnent equiprment rmust nmeet the requirements specified for
capacity and quality of effluent. Tests for ion-exchange units nust cover
at least two conplete regenerati ons and capacity runs.

3.9.7 Syst em Bal anci ng

During operating tests, observe the prelimnary system bal ancing results
and log the flow rates. Were an auxiliary heat exchanger is not required
for the test load, performfinal system bal ancing during the operating
test. Were the auxiliary heat exchanger is required, provide sufficient
tenporary piping to shunt the water flow through the various system
control valves to allow an approxi mate fl ow bal ance of the system

3.10 CLEANI NG OF HTW GENERATORS AND PI PI NG
3.10.1 HTW CGener at or O eani ng
After the hydrostatic tests have been nmade, and before performance of the

operating tests, thoroughly and effectively clean the boilers of foreign
materials. \Wherever possible, wire brush surfaces in contact with water

to renove | oose material. The follow ng procedure nay be used or an
alternate standard procedure nmay be subnmitted for review and approval.
Fill HTWgenerators with a solution consisting of the follow ng

proportional ingredients for every 3785 L 1000 gal |l ons of water, and
operated at approximately 210 to 345 kPa 30 to 50 psig for a period of 24
to 48 hours:

a. Use 11 kg caustic soda 24 |b. caustic soda; 3.6 kg sodiumnitrate 8
I b. sodiumnitrate; 11 kg di sodi um phosphate, anhydrous 24 | b
di sodi um phosphat e, anhydrous; and 230 g approved wetting agent 1/2
I b. approved wetting agent.

b. Thoroughly dissolve chenmicals in the above proportions, or as
ot herwi se approved, in the water before being placed in the HTW
generator. After the specified boiling period, allow the boilers to
cool, and then drain and thoroughly flush. C ean piping by operating
the HTWgenerators for a period of approxi mately 48 hours.

3.10.2 HTW Gener at or Water Conditioning

Provi de HTW generator water conditioning including chem cals, chenica
treatment, and bl omdown during periods of boiler operation to prevent
scal e and corrosion in HTWgenerators and in supply and return

di stribution systems fromthe initial startup of the system through the
testing period, and to final acceptance of the conpleted work, but for at
| east 30 days of operation. Use approved chenicals and nethod of
treatnent.
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3.11 SCHEDULES
TABLE |. PIPE
Service Pressure Mat eri al Speci fication Type
(LDa) (DSl
Boi | er feed, 0- 41500- 600 |Bl ack steel (2) ASTM A53/ A53M Type E
drain lines & HTW G ade A
l'i nes
Feedwat er piping |0-8600-125 |[Std. wt. bl ack ASTM A53/ A53M Type E
st eel G ade A
Col d water piping |0-8600-125 |Std. w. ASTM A53/ A53M Type E
zi nc- coat ed G ade A
Water columm (1) 0-41500- 600 |Std. wt. black ASTM A53/ A53M Type E
st eel G ade A
Vent and exhaust 0- 1750- 25 Std. wt. black ASTM A53/ A53M Type E
pi pe steel Grade A
Conpressed air 0-8600-125 |Std. wt. black ASTM A53/ A53M Type E
st eel G ade A
Gauge pi pi ng 0-1750- 25 Copper tubing ASTM B88MASTM B88 Type K or L
0- 41500- 600 |Bl ack steel (2) ASTM A53/ A53M Type E
G ade A
Fuel oil (Nos. 4, |0-10500-150 |Std. wt. black ASTM A53/ A53M Type E
5 &6 st eel G ade A
Control air 0- 10500- 150 |Copper tubing ASTM B68/ B68M [ ]
Std. wt. black ASTM A53/ A53M Type E
st eel G ade A
Note 1: No bending of pipe will be permtted. Provide crosses with pipe plugs at

connecti on.

Note 2: Extra Strong (XS) mninmumweight. Conformto ASMVE B31.1 for wall
t hi ckness.
TABLE 1. FITTI NGS
Service Si ze Title Material s Speci fication
Vent pi pe Under 80 nm Thr eaded Mal | eabl e-iron ASME B16. 3
3-inches
80 mB-inches & |Buttwel ded St eel ASME B16. 9
| ar ger
Conpressed air Under 80 mm Thr eaded Zi nc- coat ed ASME B16. 3
3-inches Mal | eabl e-iron
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TABLE 1. FITTI NGS
Service Si ze Title Material s Speci fication
Exhaust pi pe Under 80 mm Thr eaded Zi nc- coat ed ASME B16. 3
3-inches Mal | eabl e-iron
80 mB-inches & |Buttwel ded St eel ASME B16. 9
| ar ger
Boiler feed (1) |Under 80 nm Thr eaded Mal | eabl e-iron ASME B16. 3
3-inches
80 mB-inches & |Buttwel ded St eel ASME B16. 9
| arger
Feedwat er pi pe Under 80 mm Thr eaded Mal | eabl e-iron ASME B16. 3
3-inches
80 mB-inches & |Buttwel ded St eel ASME B16. 9
| arger
Drain lines (1) |All But t wel ded St eel ASME B16. 9
& HTW i nes
Socket Wl ded St eel ASME B16. 11
Fl anged with St eel ASME B16. 5
I ong radius
el bows
Vat er col um Under 80 mm Thr eaded Mal | eabl e-iron ASME B16. 3
pi ping (1) 3-inches
Gauge pi pe All Fl ared or or Cast or wought |ASMVE B16. 18
sol dered bronze ASME B16. 26
Note 1: Conformto ASME B31.1 for wall thickness except m ninmum being extra strong
pi pe. Match piping requirenents.
Note 2: Fuel oil piping and fittings, conplying with Section 33 56 10

FACTORY- FABRI CATED FUEL STORAGE TANKS.

-- End of Section --
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