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USACE / NAVFAC / AFCEC UFGS- 23 52 33.02 20 (Novenber 2008)
Change 5 - 02/22

Preparing Activity: NAVFAC Super sedi ng
UFGS- 23 52 33.02 20 (July 2007)
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DI VI SI ON 23 - HEATI NG VENTI LATI NG AND Al R CONDI TI ONI NG ( HVAQ)
SECTION 23 52 33.02 20
STEAM HEATI NG PLANT WATERTUBE ( FI ELD ERECTED) COAL/ O L OR COAL

11/08, CHG 5: 02/ 22

PART 1 GENERAL

REFERENCES
RELATED REQUI REMENTS
DEFI NI TI ONS
Ef fective Radi ant Heating Surface
Flue Gas Velocity
FRP
Fur nace Vol une
PVC
St andard Commerci al Product
System Suppl i er
YSTEM DESCRI PTI ON
Desi gn Requi renents
Boi | er
Economi zer
Forced Draft Fan
I nduced Draft Fan
Screw Conveyors for Coal Handling Equi prent
Screw Conveyors for Ash Handling Systens (Mechanical)
Stacks Wth Flue Gas Scrubbers
Fuel G| Punps
Fuel G| Punmp and Heater Set for Fuel O System
.10  Ash Handling System (Mechani cal)
.11 Ash Handl i ng System (Pneumnati c)
.12 M scel | aneous Equi prent
Detai | Draw ngs
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2.1 Boi | er Drawi ng

2.2 Boi | er Room Auxiliary Equi prent
2.3 St okers

2.4  Ash Handling System

2.5 Bur ners

2.6 Danpers, Stacks and Breechings
2.7 Coal Handl i ng Equi prrent
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1
2
E
.1 Alr Permts
2
3
E

4.2.8 Fuel G| Equi prent

4.2.9 Pi pi ng and Specialty Itens

4.2.10 Fl exi bl e Ball Expansion Joint Installation Details
4.2.11 Rei nf orced Concrete Foundati on
4.2.12 Repr oduci bl e Drawi ngs

3 Test Reports

4.3.1 Boi |l er Predicted Performance Data
4.3.2 Fan Performance Data

4 Per f or mance Requi rements

4.4.1 Boi | er

4.4.2 QG |/ Burner W ndbox Package

4.4.3 M scel | aneous Equi prent

SUBM TTALS

QUALI TY ASSURANCE
St andard Commerci al Product
Equi pnrent Fur ni shed
Responsibility
Certification of Backflow Preventer
Modi fi cati on of References
Certificates
Li st of Equi pnent Manufacturers
Proof of Experience
System and Equi prent I nstallation
Vertical Fuel Ol Tank Calibration
Backf | ow Preventer
Ozone Depl eting Substances Technician Certification
Posted Operating Instructions
Operation and Mai ntenance Dat a
LI VERY, STORAGE AND HANDLI NG
Assenbly of Conponents
Storing Tubes
NVI RONMVENTAL REQUI REMENTS
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Boi | er Emi ssions

G | Burner/Wndbox Package
XTRA MATERI ALS
PRODUCTS

MATERI ALS

.1 I dentical ltens

[COAL/ A L] [COAL] FIRED BO LER
Qper ational Requirenents

1.1 Furnace Heat | nput
Construction

2.1 Boi | er Druns
2.2 Header s
2.3 Tubes

Boil er Setting and | nsul ation

3.1 Expansi on Joints

3.2 Wel ded Wal

3.3 Tube and Til e Furnace Construction

3.4 Drum Header and M scel | aneous | nsul ati on
3.5 Baf f | es

3.6 Casi ng

3.7 Access and Cbservati on Doors

3.8 Draft Connecti ons

Support and Fram ng
Boi | er Hoppers
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Rear Pass Hoppers
Pl enum Chanber
Ash St orage Hopper
oi ler Trim
Boi | er Bl owoff Val ve
St eam Gage
Wat er Col um
Saf ety Val ves
Non- Return Val ve
Bl owof f Connecti ons
M scel | aneous Stop Val ves
Tube d eaner
W enches
oi ler Limt Interlocks
oot bl ower s
Fi xed Position Soot Blowers (Steam
Fi xed Position Sootbl owers (Air Puff)
Ret ract abl e Soot bl owers
El ement s
Cont r ol
Control for Sootbl owi ng System

ECONOM ZER

21

Accessori es

COAL GRATE STCKERS
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Traveling Grate Coal Stoker
St oker Grate Heat Rel ease Rate
Construction
Grate Ash Discharge Encl osure
Stoker Grate Drive
M scel | aneous Equi prent
Lubri cation
Overfire Air System

ravel i ng Grate Spreader Coal Stoker
St oker Grate Heat Rel ease
Construction
Grate Ash Discharge Encl osure
Feeder Drives
St oker Grate Drive
Overfire Air System

BURNER/ W NDBOX PACKAGE

Bur ner

Burner Characteristics

At omi zati on

Electric Ignition System

W ndbox

Pur ge Connecti on

Aspirating System

CGui de Pi pe Purge

Metal Parts

Fuel Gl Control Valve
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.10 Fuel
.11 Forced Draft Fan
.12 El ectric Motor

Fl ame Saf eguard Controls
Fuel Gl Train
Control Sequencing
Light Of

Circuit Analyzer

Cont rol Panel
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Forced Draft Fan
Fan Size
Fan Construction
Fan Drive
El ectric Motor
St eam Tur bi ne
Noi se Level
nduced Draft Fan
Fan Size
Fan Construction
Fan Drive
El ectric Motor
St eam Tur bi ne
Noi se Level
OOVPRESSED Al R SYSTEM
Pl ant Air Conpressor
Ai r Conpressor
Air Filter
I ntercool er and Aftercool er
Ai r Receiver
El ectric Mtor
Control s
nstrunent Conpressed Air System
Ai r Conpressor
Af t er cool er
Ai r Receiver
El ectric Mtor
Accessori es
Control s
Dryers
Conpressed Air Desiccant Air Dryer
Conpressed Air Refrigerated Air Dryer
| NG EXPANSI ON JO NTS, STACKS AND DAMPERS
r eechi ng
Breechi ng Access Doors
Breechi ng C eanout Doors
Breechi ng Connections and Joints
Breeching Structural Materials
I nsul ation
Br eechi ng Pai nt
pansi on Joints
Metal | i ¢ Breechi ng Expansion Joints
Non-netal | i ¢ Expansion Joints
acks
Stacks Wth Flue Gas Scrubbers
npers
4, Mul til ouver Danpers
.4 CGui | | oti ne Danpers
COAL HANDLI NG EQUI PMENT
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1 Rai | road Hopper Car Thawi ng System

9.1.1 Pit-type Railroad Hopper Car Thaw ng System

9.1.2 Surface Mounted Encl osed Rail road Hopper Car Thawi ng System
9.1.3 Shed

2 Top- Mount ed Rail road Hopper Car Shaker

9.2.1 Shaker

9.2.2 Shaker Hoi st

9.2.3 Control s

9.2.4 Frame [and Encl osure]
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Car

1
.2

Pul l ers
Capstan Car Puller
Reversi bl e Drum Type Car Pull er

Track Hopper

1

.2

3
4

Track G rders
Grating

Cover

Hopper CQutl et

Truck Hopper

1
.2
.3

Recl

1
.2
.3

Bel t
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.10
11

Shal
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3
4
5
6
7
8
9
B
1
2
3
4
5
6
7
8
9
1

0
Rot

.1
.2
.3
.4
Screw Conveyors
.1
.2
.3
.4

Grating
Hopper CQutl et
Cover
ai m Hoppers
Grating
Hopper CQutl et
Recl ai m Hopper Cover
Feeder
Head and Foot Shafts
Pul | eys
Bel t
El ectric Motor
Reducti on Gear
Backst op
Idlers
Load Skirts
Frame, Supports, and Encl osure
Loadi ng Hopper
Vi brating Feeder

lowIn-Built Bar Flight Feeder and Receivi ng Hopper

Head and Foot Shafts
Term nal Sprockets
Chains and Flights
Frame and Encl osure
Tr ough

Hopper

Grating

Fl i ght Feeder Drive
El ectric Motor

ucket El evat or

Head and Foot Shafts
Term nal Sprockets
Bucket s and Chain
Backst op

El evat or Casi ng
Head Section

Boot Section

El ectric Motor
Reducti on Gear
Anchori ng Brackets
ary Vane Feeder
Body

Feeder Vanes

Drive Sprocket

El ectric Mtor

Inlet and Di scharge Spouts
Screw Trough

Beari ngs and Hangers

Conveyor Screws and Couplings
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5 El ectric Motor
6 Service Platforms
Belt Conveyor
1 Head and Foot Shafts
2 Takeups
12.3 Pul | eys
4
5
6
7
8
9

e
[

N

Magnetic Pull ey

Bel t

El ectric Motor

Reducti on Gear

Backst op

Enmergency Stop Cord and Switch
12. 10 Belt Alignnent Switch

12,11 Idlers

12.12 Load Skirts

. Frame, Supports, and \Val kway
12. 14 Di schar ge Hopper

3 Coal Scal es
13.1 Body
13.2 Feeder
13.3 Feed Bel t
13. 4 El ectric Motor And Drive
13.5 Coal Bypass
13.6 Wei ghi ng Mechani sm
13. 7 Scal e Wi gh Hopper
13.8 Controls
13.9 Counters

.13.10 Scal e Inlet

13.11 Scal e CQutl et Hopper

St oker Hopper Extension

Coal Val ve

.1 Val ve Body

.15.2 Val ve Gate

.15.3 Operating Shaft

.9.15. 4 El ectric Mtor Operators
16 Track and Recl ai m Hopper Val ves
.9.16.1 Val ve Body

.9.16.2 Valve Gate

.9.16.3 Operating Shaft

B OOO0O0OO0O00OOOROOOOOOOOOOOOOOROO
'—\
N
'—\
w

(G200~

© ©o©
e
g1 a1 O

17 Chut es

18 Coal Presence Indicators and Equi prent Response Switches
9.18.1 Type A - Diaphragm Type Presence |ndicator
9.18.2 Type B - Paddl e Type Presence |ndicator
9.18.3 Type C - Tilt Type Presence | ndicator
9.18.4 Type D - Rotating Type Presence I|ndicator
9.18.5 Type E - Vibrating Type Presence Indicator
9.18.6 Equi pnent Speed Response Switch

9.18.7 Presence | ndicators and Response Switches
19 Control Panel and Controls

9.19.1 Panel Devices

9.19.2 Swi t ches and Pushbutt ons

9.19.3 Annunci at or Panel

9.19.4 Panel Size

9.19.5 Auxi liary Devices

9.19.6 Name Pl at es

9.19.7 Control Sequence

9.19.8 Addi tional Controls

20 Multiple Belt Scrapers

21 St eel Coal Bunker
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.22
.23
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.9.21.1 Construction
.9.21.2 Accessori es

St oker Surge Hoppers
Coal Meter

.9.23.1 Vane
.9.23.2 Count er

St ackout Tube

FUEL O L SYSTEM

ASH

11.1

2.11.
2.11.
2.11.
2.11.
.11.2

1.4

N
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HANDLI NG SYSTEM ( MECHANI CAL)
Cener al

.1 Syst em Requi renent s
.2 Rout i ng

.3 Di schar ge

.4 Maxi mum Noi se Level

System Val vi ng

.1 Rot ary Val ves
.2 Manual Val ve | ntakes for Bottom Ash
.3 Silo D scharge Val ve

Conveyors
Chain Drag Conveyor
Screw Conveyors
Inlet and Di scharge Spouts
Screw Trough
Beari ngs and Hangers
Conveyor Screws and Couplings
El ectric Motor
Service Platfornms
ucket El evator
Head and Foot Shafts
Term nal Sprockets
Buckets and Chain
Backst op
Casi ng
Head Section
Boot Section
El ectric Motor
Anchori ng Brackets
0 Di scharge Chute
Storage Silo
Construction
Concrete Stave Silo
Pul se Jet Bag Filter Vent
Rotary Ash Conditioner (Unloader)
Fl ui di zi ng System
Control Panel and Controls
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.1 Control Panel
.2 Control Panel Devices

HANDLI NG SYSTEM ( PNEUMVATI C)
Syst em Requi renent s

System Type

Hopper s

Di schar ge

Maxi mum Noi se Level

Ash Storage Hopper
Construction

Refractory Materials

Di scharge Doors or Cates
Hopper Lift Door Encl osure
Hopper Access Door

SECTION 23 52 33.02 20 Page 7



2.12.7 i nker Crusher
2.12.7. Construction
2.12.7. Fluid Gear Drive

2.12.8 tem Val vi ng

c
1
2
Sys
.1 Side Intake Valve for Fly Ash
.2 Rotary Val ve Intakes for Bottom Ash
.3 Air Intake
.4 | sol ati ng Val ves (Line Valves)
.5 Silo D scharge Val ve
Ash Conveyor Pipe and Fittings
.1 Conveyor Pi pi ng
.2 El bows and Fittings
.3 Hangers and Supports
.4 Contractor's QOption
.5 Expansi on Joints
.12.10 Vacuum Ai r Pi pi ng
Conpressed Air Piping and Accessories
.12 12 Primary Ash Receiver-Separator and Secondary Ash Separat or
2.12.12.1 Primary Recei ver - Separ at or
2.12.12.2 Secondary Separ at or
2.12.12.3 Dust Ti ght Encl osure
2.12.13 Mechani cal Exhausters
2.12.13.1 | sol ati on Gates
2.12.13.2  Accessories
2.12.13.3 El ectric Motor
2.12.13.4 Noi se Level
2.12.14 Bag Filter
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2.12.14.1 Cloth Area

2.12.14.2 Filter Construction
2.12.14.3 Di scharge Gate
2.12.14.4 Bag Cl eani ng Mechani sm
2.12.14.5 Bag Assenblies
2.12.14.6 Control Pane

2.12.14.7 Vacuum Br eakers

.12. 15 St eam Exhaust er
.12.16 St eam Condenser, Air Washer and Sil encer
2.12.17 Ash Storage Silo
2.12.17.1 Construction
2.12.17.2 Concrete Stave Silo
.12.18 Pul se Jet Bag Filter Vent
.12.19 Rotary Ash Conditioner (Unloader)
.12. 20 Fl ui di zi ng System
.12.21 CGeneral Controls
2.12.21.1 Functi ons
2.12.21.2 Status Indicators
2.12.21.3 Al ar ns
2.12.21. 4 Vacuum Transnitter
2.12.22 Controls Operation
2.12.22.1 Aut onmatic
2.12.22.2 Swi t chi ng
2.12.22.3 Val ves
2.12.22. 4 Bott om Ash Hopper Local Control Stations
.13 AR POLLUTI ON CONTROL EQUI PMENT
2.13.1 Mechani cal Cycl one Coll ectors
2.13.2 Fabric Filter Baghouse
2.13.3 El ectrostatic Precipitator Filters
2.13. 4 Scrubbers
.14 M SCELLANEQUS EQUI PMENT
2.14. 1 Condensat e Recei ver
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2.14.1. Coati ng
2.14.1. Accessori es
2.14.2 aerating Heater

Heat er Capacity

Inlet Water Characteristics
St orage Tank

Vent Condensi ng Arrangenent
Material s

Accessori es

Connecti ons

Level Contro

. Low Pressure Steam Control
.10 Gage d asses

11 Al ar s

.12 Mul tiport Back Pressure Relief Valve
. .13 Exhaust Head

2.14.3 Boi | er Feed Punps
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2.14. 3.1 Construction

2.14.3.2 Drives

2.14.3.3 M ni mum Fl ow Protection for Boiler Feed Water Punps
2.14.3. 4 Feedwat er Stop and Check Val ves

2.14. 4 Condensat e Punps
2.14.4.1 Construction
2.14. 4.2 Drives
2.14.5 Vari abl e Speed Control for Mdtors

2.14.5.1 Housi ng
2.14.5.2 Vari abl e Frequency Controllers
2.14.5.3 Controller Environnental Protection
2.14.5. 4 Met hod of Contro

2.14.6 Val ve Actuators

2.14. 7 Sunmp Punps

2.14.8 Wat er Softeni ng System

N
'—\
b
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. .1 Sof t ener Equi pnent
2.14.8.2 Brine Storage System

2.14.9 Chemi cal Feed Systemns

St orage Tank

Exterior Gage d ass

Low Level Al arm

Di ssol vi ng Basket s

Tank Strai ner

Supporting Steel work

Agi t at or

. Proporti oni ng Punps

.14.9. Safety Relief Valve

2.14.10 Wl ded Bl owdown Tank
2.14.10.1 Accessori es
2.14.10.2 Control s

2.14.11 Conti nuous Boil er Bl owmdown System
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2.14.11.1 Aut omati ¢ Bl owdown Control |l er
2.14.11.2 Fl ash Tank
2.14.11.3 Sanpl e Cool er
2.14.11. 4 Heat Exchanger
.15 Pl PI NG
2.15.1 Material s
2.15.1.1 Pi pe Materials
2.15.1.2 Fittings
2.15.1.3 Fl anges
2.15.1.4 Val ves
2.15.1.5 Bol ts and Nuts
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15.1.6 Gasket s

15.1.7 Expansi on Joints

15.1.8 Pi pe Hangers and Supports

15.1.9 I nst runent ati on

15.1.10 M scel | aneous Pi pel i ne Conmponents
15.1.11 Backfl ow Preventers

15.1.12 I nsul ation

15.1.13 Pi pe Sl eeves

15.1. 14 Pi ping Identification

FI RE PROTECTI ON SYSTEM
MARKI NG

TOOLS AND TESTI NG EQUI PMENT
VEELDI NG MATERI ALS

MOTORS AND DRI VES

SOURCE QUALI TY CONTROL

2.21.1 Instrunment Air Conpressors
2.21.2 Vari abl e Speed Mdtor Controller Factory Test

PART 3
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Gradi ng of Pipe Lines
Anchoring, Guiding, and Supporting Piping
Copper Tubi ng
Sl eeves
Fl ashi ng for Buil di ngs
Qutlets for Future Connections
Screwed Joints in Piping
Wl ded Joints
Cl eani ng of Piping
11 Reduction in Pipe Size
12 Expansi on Contro
13 Connection to Equi prent
14  Valve Installation
15 Traps and Connecti ons
16 Pressure Gage Installation
17 Ther nonet er and Sensing El enent Installation
18 Strai ner Locations
19 Dissimlar Piping Materials
20 Surface Treating, and Pipe Wapping
Pai nti ng
1 Pi ping, Fittings, and Mechanical and Electrica
2 Boi l ers
3 Vertical Fuel Gl Tank
4 Surfaces Not to be Painted

EXECUTI ON
NSTALLATI ON
Boi | er
101 Installing Tubes In Headers
1.2 Installing Tubes In Drums
. 1.3 | nspecting Tubes
1.4 Installing Firebrick
. 1.5 Installing Plastic Refractory
.1.6 Installing Casing Insulation
Equi prent Installation
2.1 Equi pnent Foundati ons
.2.2 I nduced Draft Fan
.2.3 St ack
.2.4 Fuel G| Tanks
Pi pi ng
1 Fittings
2
3
4
5
6
7
8
9
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I nsul ation
| ELD QUALI TY CONTROL
Tests and | nspections (Piping)
.1 Hydrostatic and Leak Tightness Tests
Prelim nary Operation
Ceneral Startup Requirenents
Pl ant Equi prent Tests
Pl ant Air Conpressors
Coal Handling System
Fuel G| Tanks
Bl omdown Val ves and Try Cocks
Fans, Heaters, Punmps, and Mdtors
oi l ers and Auxiliaries Tests and | nspections
Strength and Leak Ti ghtness Tests
Boi | er I nspection
Boil er O eaning and Startup
Boiler Prelimnary Operational Tests
neral Qperational Tests
General Controls
Steady State Conbustion Tests
Varyi ng Load Combustion Tests
Auxi | i ary Equi pment and Accessory Tests
Feedwat er Equi pnent Tests
Capacity and Efficiency Tests
Tenporary Waste Steam Connecti on
Fire Safety for Ql-Fired Boilers
Pl ant Acceptance Operation
0 NAVFACENGCOM Accept ance
Manuf acturer's Field Services
.1 Erection/Installation Supervisors and Service Engi neers
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Boi |l er and System Representatives
Instruction to Governnent Personnel
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USACE / NAVFAC / AFCEC UFGS-23 52 33.02 20 (Novenber 2008)
Change 5 - 02/ 22

Preparing Activity: NAVFAC Super sedi ng
UFGS- 23 52 33.02 20 (July 2007)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref erences are in agreenent with UVRL dated January 2024
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SECTION 23 52 33.02 20

STEAM HEATI NG PLANT WATERTUBE ( FI ELD ERECTED) COAL/ O L OR COAL
11/08, CHG 5: 02/22

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 steamheating plants from 7 1/2 to
60 1/ 2 kg/ sec 60,000 to 480,000 | bs/hr steam
capacity using a field erected watertube boiler

Adhere to UFC 1-300-02 Unified Facilities CGuide
Speci fications (UFGS) Format Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenments by
addi ng, deleting, or revising text. For bracketed
items, choose applicable iten(s) or insert
appropriate informtion.

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)

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

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 requirenents
for equi pnent for a steam heating plant which wll
generate fronm 7 1/2 to 60 1/2 kg of steam per second
60, 000 to 480, 000 pounds of steam per hour. This
specification is intended to be used in the
procurenent and installation of heating plant

equi prent. Requirenments for materials and
procedures for special or unusual design shall be
added to and nodifications nade to this
specification as necessary to fit specific

proj ects. Thi s gui de specification shall be used
in conjunction with the foll owi ng NAVFAC definitive
dr awi ngs:

NAVFAC NO./ DRAW NG Tl TLE
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1429345 - STEAM HEATI NG PLANT NO.5 7 1/2 - 34 kg/sec
60, 000 - 270, 000 POUNDS PER HOUR WATERTUBE ( FI ELD
ERECTED) CCOAL/ O L OR CQOAL SITE PLAN

1429346 - STEAM HEATI NG PLANT NO. 5 7 1/2 - 34 kg/sec
60, 000 - 270,000 POUNDS PER HOUR WATERTUBE ( FI ELD
ERECTED) COAL/ O L OR COAL MAIN FLOOR PLAN

1429347 - STEAM HEATI NG PLANT NO. 5 7 1/2 - 34 kg/sec
60, 000 - 270, 000 POUNDS PER HOUR WATERTUBE ( FI ELD
ERECTED) COAL/ O L OR CCOAL BASEMENT FLOOR PLAN

1429348 - STEAM HEATI NG PLANT NO. 5 7 1/2 - 34 kg/sec
60, 000 - 270, 000 POUNDS PER HOUR WATERTUBE ( FI ELD
ERECTED) COAL/ O L OR COAL LONG TUDI NAL SECTI ON

1429349 - STEAM HEATI NG PLANT NO. 5 7 1/2 - 34 kg/sec
60, 000 - 270,000 POUNDS PER HOUR WATERTUBE ( FI ELD
ERECTED) COAL/ O L OR COAL TRANSVERSE SECTI ON

1429350 - STEAM HEATI NG PLANT NO. 5 7 1/2 - 34 kg/sec
60, 000 - 270, 000 POUNDS PER HOUR WATERTUBE ( FI ELD
ERECTED) COAL/ O L OR CQAL PI Pl NG SCHENMATI C

1429351 - STEAM HEATI NG PLANT NO. 5 7 1/2 - 34 kg/sec
60, 000 - 270, 000 POUNDS PER HOUR WATERTUBE ( FI ELD
ERECTED) COAL/ O L OR COAL PI PI NG SCHENMATI C

1429352 - STEAM HEATING PLANT NO. 5 7 1/2 - 34 kgl sec
60, 000 - 270,000 POUNDS PER HOUR WATERTUBE ( FI ELD
ERECTED)

1429353 - STEAM HEATI NG PLANT NO. 5 7 1/2 - 34 kg/sec
60, 000 - 270, 000 POUNDS PER HOUR WATERTUBE ( FI ELD
ERECTED) COAL/ O L OR COAL CONTROL SCHEMVATIC

1429354 - STEAM HEATI NG PLANT NO. 5 7 1/2 - 34 kg/sec
60, 000 - 270, 000 POUNDS PER HOUR WATERTUBE ( FI ELD
ERECTED) CQOAL/ O L OR COAL HANDLI NG CONTROLS

1429355 - STEAM HEATI NG PLANT NO. 5 7 1/2 - 34 kg/sec
60, 000 - 270,000 POUNDS PER HOUR WATERTUBE ( FI ELD
ERECTED) COAL/ O L OR COAL DETAILS

1429357 - STEAM HEATI NG PLANT NO. 5 7 1/2 - 34 kg/sec
60, 000 - 270, 000 POUNDS PER HOUR WATERTUBE ( FI ELD
ERECTED) COAL/ O L OR CCOAL FUEL O L UNLQADI NG

1429358 - STEAM HEATI NG PLANT NO. 5 7 1/2 - 34 kg/sec
60, 000 - 270, 000 POUNDS PER HOUR WATERTUBE ( FI ELD
ERECTED) COAL/ O L OR COAL FUEL O L STORAGE

1429359 - STEAM HEATI NG PLANT NO. 5 7 1/2 - 34 kg/sec
60, 000 - 270,000 POUNDS PER HOUR WATERTUBE ( FI ELD
ERECTED) COAL/ O L OR CCAL SI TE DETAI LS- COAL HANDLI NG

1429360 - STEAM HEATI NG PLANT NO. 5 7 1/2 - 34 kg/sec
60, 000 - 270, 000 POUNDS PER HOUR WATERTUBE ( FI ELD
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ERECTED) COAL/ O L OR COAL RESERVE COAL STORACE

1429361 - STEAM HEATI NG PLANT NO. 5 7 1/2 - 34 kg/sec
60, 000 - 270, 000 POUNDS PER HOUR WATERTUBE ( FI ELD
ERECTED) COAL/ O L OR CCOAL SITE PLAN - ELECTRI CAL

1429362 - STEAM HEATI NG PLANT NO. 5 7 1/2 - 34 kg/sec
60, 000 - 270,000 POUNDS PER HOUR WATERTUBE ( FI ELD
ERECTED) CQOAL/ O L OR COAL BASEMENT FLOOR PLAN -
ELECTRI CAL

1429363 - STEAM HEATI NG PLANT NO. 5 7 12/ - 34 kg/sec
60, 000 - 270,000 POUNDS PER HOUR WATERTUBE ( FI ELD
ERECTED) COAL/ O L OR CCAL MAIN FLOOR PLAN -

ELECTRI CAL

1429364 - STEAM HEATI NG PLANT NO. 5 7 1/2 - 34 kg/sec
60, 000 - 270,000 POUNDS PER HOUR WATERTUBE ( FI ELD

ERECTED) COAL/ O L OR COAL ONE- LI NE DI AGRAM -

ELECTRI CAL

1429366 - STEAM HEATI NG PLANT NO. 6 25 1/4 - 60 1/2
kg/ sec 200, 000 - 480,000 POUNDS PER HOUR WATERTUBE
(FI ELD ERECTED) COAL/ O L OR CQAL SI TE PLAN

1429367 - STEAM HEATI NG PLANT NO. 6 25 1/4 - 60 1/2
kg/ sec 200, 000 - 480,000 POUNDS PER HOUR WATERTUBE
(FI ELD ERECTED) COAL/O L OR COAL MAIN FLOOR PLAN

1429368 - STEAM HEATI NG PLANT NO. 6 25 1/4 - 60 1/2
kg/ sec 200, 000 - 480,000 POUNDS PER HOUR WATERTUBE
(FI ELD ERECTED) COAL/ O L OR COAL BASEMENT FLOOR PLAN

1429369 - STEAM HEATI NG PLANT NO. 6 25 1/4 - 60 1/2
kg/ sec 200, 000 - 480,000 POUNDS PER HOUR WATERTUBE
(FI ELD ERECTED) COAL/ O L OR COAL LONG TUDI NAL SECTI ON

1429370 - STEAM HEATI NG PLANT NO. 6 25 1/4 - 60 1/2
kg/ sec 200, 000 - 480,000 POUNDS PER HOUR WATERTUBE
(FI ELD ERECTED) COAL/O L OR COAL TRANSVERSE SECTI ON

1429371 - STEAM HEATI NG PLANT NO. 6 25 1/4 - 60 1/2
kg/ sec 200, 000 - 480, 000 POUNDS PER HOUR WATERTUBE
(FI ELD ERECTED) COAL/ O L OR CQAL PI PI NG SCHENMATI C

1429372 - STEAM HEATI NG PLANT NO. 6 25 1/4 - 60 1/2
kg/ sec 200, 000 - 480,000 POUNDS PER HOUR WATERTUBE
(FI ELD ERECTED) COAL/ O L OR CQAL PI PI NG SCHENMATI C

1429373 - STEAM HEATI NG PLANT NO. 6 25 1/4 - 60 1/2
kg/ sec 200, 000 - 480,000 POUNDS PER HOUR WATERTUBE
(FI ELD ERECTED) COAL/O L OR COAL CONTROL SCHEMATI C

1429374 - STEAM HEATI NG PLANT NO. 6 25 1/4 - 60 1/2
kg/ sec 200, 000 - 480,000 POUNDS PER HOUR WATERTUBE
(FI ELD ERECTED) COAL/ O L OR COAL CONTROL SCHENATI C

1429375 - STEAM HEATI NG PLANT NO. 6 25 1/4 - 60 1/2
kg/ sec 200, 000 - 480,000 POUNDS PER HOUR WATERTUBE
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(FI ELD ERECTED) COAL/ O L OR COAL COAL HANDLI NG
CONTRCLS

1429376 - STEAM HEATI NG PLANT NO. 6 25 1/4 - 60 1/2
kg/ sec 200, 000 - 480,000 POUNDS PER HOUR WATERTUBE
(FI ELD ERECTED) COAL/ O L OR COAL DETAILS

1429378 - STEAM HEATI NG PLANT NO. 6 25 1/4 - 60 1/2
kg/ sec 200, 000 - 480,000 POUNDS PER HOUR WATERTUBE
(FI ELD ERECTED) COAL/O L OR COAL FUEL O L UNLOADI NG

1429379 - STEAM HEATI NG PLANT NO 6 25 1/4 - 60 1/2
kg/ sec 200, 000 - 480,000 POUNDS PER HOUR WATERTUBE
(FI ELD ERECTED) COAL/ O L OR COAL FUEL O L STORAGE

1429380 - STEAM HEATI NG PLANT NO. 6 25 1/4 - 60 1/2
kg/ sec 200, 000 - 480,000 POUNDS PER HOUR WATERTUBE

(FI ELD ERECTED) COAL/ O L OR COAL SI TE DETAI LS- COAL

HANDLI NG

1429381 - STEAM HEATI NG PLANT NO. 6 25 1/4 - 60 1/2
kg/ sec 200, 000 - 480,000 POUNDS PER HOUR WATERTUBE
(FI ELD ERECTED) COAL/ O L OR COAL RESERVE COAL STORACE

1429382 - STEAM HEATI NG PLANT NO. 6 25 1/4 - 60 1/2
kg/ sec 200, 000 - 480, 000 POUNDS PER HOUR WATERTUBE
(FI ELD ERECTED) COAL/O L OR COAL SI TE PLAN -

ELECTRI CAL

1429383 - STEAM HEATI NG PLANT NO. 6 25 1/4 - 60 1/2
kg/ sec 200,000 - 480,000 POUNDS PER HOUR WATERTUBE
(FI ELD ERECTED) COAL/ O L OR COAL

1429384 - BASEMENT FLOOR PLAN - ELECTRI CAL STEAM
HEATI NG PLANT NO. 6 25 1/4 - 60 1/2 kg/sec 200, 000 -
480, 000 PCUNDS PER HOUR WATERTUBE ( FI ELD ERECTED)
COAL/ O L OR COAL MAIN FLOOR PLAN - ELECTRI CAL

1429385 - STEAM HEATI NG PLANT NO. 6 25 1/4 - 60 1/2
kg/ sec 200, 000 - 480,000 POUNDS PER HOUR WATERTUBE
(FI ELD ERECTED) COAL/ O L OR COAL ONE- LI NE DI AGRAM -
ELECTRI CAL

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

PART 1 GENERAL

1.1 REFERENCES

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

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

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 (R D) outside of
the Section's Reference Article to automatically

SECTION 23 52 33.02 20 Page 15



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.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

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 210 (2016) Laboratory Methods of Testing Fans
for Aerodynam c Perfornmance Rating

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

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

ABMA Boi |l er 103 (2001) Sel ected Codes and Standards of the
Boi |l er Industry

AVERI CAN GEAR MANUFACTURERS ASSCCI ATI ON ( AGWA)

AGVA 2011 (2014B) Cylindrical Wrngearing Tol erance
and I nspection Mt hods

ANSI / AGVA 2009 (2001B; R 2008) Bevel CGear Cassification
Tol erances, and Inspection Methods

AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON (Al SC)

Al SC 303 (2016) Code of Standard Practice for Stee
Bui | di ngs and Bri dges

Al SC 360 (2016) Specification for Structural Stee
Bui | di ngs

AMERI CAN PETROLEUM | NSTI TUTE (API)

APl Std 607 (2016) Fire Test for Quarter-turn Val ves
and Val ves Equi pped with Non-netallic Seats

APl Std 650 (2013; Errata 1 2013; Addendum 1 2014;
Errata 2 2014; Addendum 2 2016; Addendum 3
2018) Wl ded Tanks for QI Storage
AVERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME Al13.1 (2023) Schene for the ldentification of
Pi pi ng Systemns

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

SECTION 23 52 33.02 20 Page 16



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 di ng
Fittings

ASME B16. 11 (2022) Forged Fittings, Socket-Wlding 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. 22 (2021) Wought Copper and Copper All oy
Sol der Joint Pressure Fittings

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 Mlleable Iron
Threaded Pi pe Uni ons; C asses 150, 250,
and 300

ASME B29. 100 (2011) Precision Power Transm ssion

Dbl - P- Power Transm ssi on, Dbl -P-conveyor
Rol | er Chains, Attachnents and Sprockets

ASME B31.1 (2022) Power Piping

ASME B40. 100 (2022) Pressure Gauges and Gauge
Attachment s

ASME BPVC SEC | (2017) BPVC Section I-Rules for
Constructi on of Power Boilers

ASME BPVC SEC |1 -A (2017) BPVC Section Il-Materials-Part
A-Ferrous Materials Specifications

ASME BPVC SEC || -C (2017) BPVC Section Il-Materials Part
C- Speci fications for Wl ding Rods
El ectrodes and Filler Metals

ASME BPVC SEC VI | (2017) BPVC Section VII-Recomended
Cui del ines for the Care of Power Boilers
ASME BPVC SEC VI I | (2010) Boiler and Pressure Vessel Codes:
Section VIIl Rules for Constructi on of

Pressure Vessel

ASME PTC 4 (2013; R 2023) Fired Steam Cenerators
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AMERI CAN WATER WORKS ASSCCI ATI ON ( AWM

AWM C510 (2017; R 2021) Doubl e Check Val ve Backfl ow
Preventi on Assenbly

AWM C511 (2017; R 2021) Reduced-Pressure Principle
Backfl ow Preventi on Assenbly

AWM C651 (2014) sStandard for Disinfecting Water
Mai ns

AMERI CAN VELDI NG SOCI ETY ( AW5)

AWS D1.1/D1. 1M (2020; Errata 1 2021) Structural Welding
Code - Steel

AWS D1. 3/ D1. 3M (2018) Structural Wl ding Code - Sheet
St eel

ASTM | NTERNATI ONAL (ASTM

ASTM A36/ A36M (2019) Standard Specification for Carbon
Structural Steel

ASTM A48/ A48M (2003; R 2021) Standard Specification for
Gray lron Castings

ASTM A53/ A53M (2022) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc-Coated,
Wl ded and Sean ess

ASTM A106/ A106M (2019a) Standard Specification for
Seaml ess Carbon Steel Pipe for
Hi gh- Tenperature Service

ASTM A193/ A193M (2023) Standard Specification for
Al l oy-Steel and Stainless Steel Bolting
Materials for Hi gh-Tenperature Service and
O her Special Purpose Applications

ASTM A194/ A194M (2023) Standard Specification for Carbon
Steel, Alloy Steel, and Stainless Steel
Nuts for Bolts for Hi gh-Pressure or
Hi gh- Tenperature Service, or Both

ASTM A211 (1975; R 1985) Specification for
Spiral -Wel ded Steel or Iron Pipe

ASTM A242/ A242M (2013; R 2018) Standard Specification for
Hi gh-Strength Low Al l oy Structural Steel

ASTM A312/ A312M (2022a) Standard Specification for
Seam ess, Wl ded, and Heavily Col d Wrked
Austenitic Stainless Steel Pipes

ASTM A1011/ A1011M (2023) Standard Specification for Steel
Sheet and Strip, Hot-Rolled, Carbon,
Structural, H gh-Strength Low All oy,
Hi gh-Strength Low Alloy with | nproved
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ASTM B88

ASTM B88M

ASTM B111/B111M

ASTM C27

ASTM C155

ASTM C401

ASTM D396

ASTM D1047

ASTM D1220

FM GLOBAL (FM

FM DS 12-17

Formability, and Utra-H gh Strength

(2022) Standard Specification for Seanl ess
Copper Water Tube

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

(2018) Standard Specification for Copper

and Copper-All oy Seanl ess Condenser Tubes
and Ferrul e Stock

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

(1997; R 2022) Standard Specification for
Insulating Firebrick

(2012; R 2022) Al unina and
Alunmi na-Silicate Castable Refractories

(2021) Standard Specification for Fuel QGls

(2016) Pol y(Vinyl Chloride) Jacket for
Wre and Cabl e

(1965; R 1990) Measurenment and Cali bration
of Upright Cylindrical Tanks

(2001) Watertube Boilers

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS

| NDUSTRY ( MSS)

M5S SP- 58

MBS SP-69

M5S SP-70

M5S SP-80

MBS SP- 85

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

(2003; Notice 2012) Pipe Hangers and
Supports - Sel ection and Application (ANSI
Approved Anerican National Standard)

(2011) Gay Iron Gate Val ves, Flanged and
Thr eaded Ends

(2019) Bronze Gate, d obe, Angle and Check
Val ves

(2011) Gay Iron dobe & Angle Val ves
Fl anged and Threaded Ends

NATI ONAL BOARD OF BO LER AND PRESSURE VESSEL | NSPECTORS ( NBBI )

NBBlI NB-27

(1991) National Board Rul es and
Recomendati ons for the Design and
Construction of Boiler Bl owff Systens
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NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMVA)

NENVA 250 (2020) Encl osures for Electrical Equiprent
(1000 Vol ts Maxi mum

NENVA MG 1 (2021) Mdtors and Generators

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

Mechani cal Drive Service

NATI ONAL FI RE PROTECTI ON ASSCOCI ATl ON ( NFPA)

NFPA 54 (2024) National Fuel Gas Code

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

PLUMBI NG- HEATI NG- COOLI NG CONTRACTORS ASSCCI ATI ON ( PHCCO)

NAPHCC NSPC (2015) National Standard Pl unbi ng Code
[llustrated

SOCI ETY FOR PROTECTI VE COATI NGS ( SSPQ)

SSPC PS 11.01 (1982; E 2004) Black (or Dark Red) Coal
Tar Epoxy Pol yam de Pai nting System

SSPC SP 10/ NACE No. 2 (2015) Near-White Blast C eaning
U. S. DEPARTMENT OF DEFENSE ( DOD)
M L- C- 18480 (1982; Rev B; Notice 2 2009; Notice 3
2022) Coating Compound, Bitumn nous,
Sol vent, Coal - Tar Base
M L-DTL-17813 (2009; Rev H, Supp 1 2009; Notice 1 2013;
Notice 2 2018; Notice 3 2023) Expansion

Joints, Pipe, Metallic Bellows, Ceneral
Speci fication for

M L- DTL- 18436 (2017; Rev G Valves, Check, Bronze, Cast
Iron, and Steel Body

M L-E-17814 (1992; Rev F; CANC Notice 1) Expansion
Joints, Pipe, Slip-Type, Packed

M L- STD- 101 (2014; Rev C) Col or Code for Pipelines and
for Conpressed Gas Cylinders

M L-T- 19646 (1990; Rev A; Notice 1 2021) Thernoneter,
Gas Actuated, Renpte Reading

U. S. FEDERAL AVI ATI ON ADM NI STRATI ON ( FAA)

FAA AC 150/ 5345-43 (2019; Rev J) Specification for
ostruction Lighting Equi prent
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U S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)
CI D A-A-50494 (Basic; Notice 1) Exhaust Head, Steam

CI D A- A-50555 (Basic) Punping Units, Sewage, Dupl ex,
Centrifugal, Autonmatic Wet-Pit Type

CI D A- A-50558 (Basic; Notice 1) Valves, Pressure
Regul ati ng, Steam

CI D A- A-50562 (Basic) Punp Units, Centrifugal, Water,
Hori zontal ; General Service and
Boi | er- Feed: Electric-Mtor or
St eam Tur bi ne-Dri ven

CI D A- A-59222 (Basic; Notice 1; CANC Notice 1 2021)
Fans, Centrifugal, Draft, Forced and
| nduced

CI D A-A-59224 (Basic; Notice 2) Meters, Fluid Quantity
Vol unetric

CI D A- A-60001 (Rev A) Traps, Steam

FS F-B-2910 (Basic) Burners, Single Gl, Gas, and

Gas-G | Conbination for Packaged Boil ers
(320,001 to 125,000,000 BTU HR Ther nal
Qut put Capacity)

FS TT-P-28 (Rev H) Paint, Alum num Heat Resisting
(1200 Degrees F.)

FS WH 2904 (Basic; Notice 1) Heaters, Fluid,
Deaerating (For Water Only) 1,000 to
1, 600, 000 Pounds Per Hour Capacity

FS WV S-2739 (Basic; Notice 1; Notice 2) Strainers,
Sedinent: Pipeline, Water, Air, Gas, G,
or Steam

FS XX- C- 2816 (Rev A) Conpressor, Air, Reciprocating or

Rotary, Electric Mtor Driven, Stationary,
10 HP and Larger

U.S. NATI ONAL ARCH VES AND RECCORDS ADM NI STRATI ON ( NARA)

29 CFR 1910- SUBPART D Wal ki ng - Working Surfaces
29 CFR 1910- SUBPART Q Wel di ng, Cutting, and Brazing
40 CFR 82 Protection of Stratospheric Ozone

U S. NAVAL FACI LI TI ES ENGA NEERI NG SYSTEMS COMVAND ( NAVFAC)

NAVFAC MO 324 (1992) Inspection and Certification of
Boil ers and Unfired Pressure Vessels
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1

1

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

WATER QUALI TY ASSCCI ATI ON (WWQA)

WA S-100 (2000) Househol d, Commercial, and Portable
Exchange Cation Exchange Water Softeners

2 RELATED REQUI REMENTS

Section 23 03 00.00 20 BASI C MECHANI CAL MATERI ALS AND METHODS applies to
this section with the additions and nodifications specified herein

3 DEFI NI TI ONS

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: Information describing any specific project
and site conditions which the Contractor would need
to know in order to submit a firmprice shall be
specified in Division 1 of the project

speci fications. Such conditions include:

1. Allocated space for storage of materials.

2. Railway spurs and sidings available to the
Contractor for delivery of materials.

3. Any restrictions on daily working hours.
4. Procedure for scheduling outages and tests.
5. Any noise or traffic restrictions.

6. Availability of utilities required for

constructi on.
B R R

3.1 Ef fective Radi ant Heating Surface

Heat exchange surface, exclusive of superheat elenents, which is directly
exposed to radi ant heat of the flame on one side and to water or

wat er - st eam mi xture bei ng heated on the other. Effective radiant heating
surface shall be calculated on the side receiving heat and shall consi st
of plain or finned tubes and headers which may be bare, netal covered, or
netallic-ore covered. Refractory covered surfaces shall not be counted.
Conput ati ons shall be made as fol | ows:

a. Flat projected area of bare, netal covered, or netallic-ore covered
tubes and headers shall be considered as effective radi ant heating
surf ace.

b. Metal and netallic surfaces extending fromtubes or headers shall be

consi dered to have an effective radi ant heating surface equal to 60
percent of their flat projected area except that the follow ng
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1

ext ended surfaces shall not be considered as effective radi ant heating
surf ace.

(1) Metal blocks not integral with tubes or headers.
(2) Extended surfaces less than 6 mr 1/4 inch thick

(3) That portion of the extended surface nore than one tube or header
radius fromthe tube or header fromwhich it extends.

(4) Extended surfaces larger than 32 mr 1 1/4 inches.

c. Flat projected areas of portions of first two rows of furnace exit
tubes that receive radiant heat fromthe fire shall be considered as
ef fective radi ant heating surface.

3.2 Flue Gas Velocity

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: The maxi mum vel ocity to prevent erosion wll
vary according to whether boiler is multipass or
singl e pass, the type of stoker and the type of
fuel. See DM 3.6, Table 4, Maxinum Vel ocities (MPS
FPS) in Convection Sections for Coal, Wod or Solid
Waste Boil ers.

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

Vel ocity of the gas entering the convection section shall not exceed [10]
[15] [18] [23] neters per second (nfs) [35] [50] [60] [75] feet per second
(fpm.

.3.3 FRP

Fi bergl ass reinforced plastic.

.3.4 Fur nace Vol une

The cubi ¢ vol une of the space provided for conbustion of the fuel between
the top grate line and the first plane of entry into, or between the
tubes, of the furnace face of the bridge wall. Wen screen or superheater
tubes are utilized, they shall be considered as the first plane of entry.
The manufacturer shall state the furnace volune of the boiler.

.3.5 PVC

Pol y-vi nyl chlori de.

.3.6 St andard Conmerci al Product

Standard comercial product is a product which has been sold or is being
currently offered for sale on the commercial market through advertisenents
or manufacturer's catal ogs, or brochures, and represents the | atest
producti on nodel

. 3.7 System Suppl i er

A manuf acturer, fabricator, erector, corporation or firmthat regularly is
enpl oyed in the design, fabrication, erection (or erection supervision),
testing and startup of systems conparable in size and type to those

SECTION 23 52 33.02 20 Page 23



specified and indicated. System supplier shall arrange the equi prent
sel ected, design equi pnent interconnections, produce related shop
drawi ngs, supervise erection, and startup and test the equi pment.

.4 SYSTEM DESCRI PTI ON

4.1 Desi gn Requi renents

.4.1.1 Boi | er

Desi gn boiler in accordance with the ASVE BPVC SEC |. Provide design data
wi th computations and performance guarantees covering the full range of
operation at full |oad, 75 percent |oad, 50 percent | oad and 30 percent

| oad. Assenble tubes, drunms, and headers so that the entire boiler can be
drained dry. The furnace shall be water cooled on the side, top, front
and back wal | s.

a. Boi | er design and service conditions

(1) Steam capacity:

Conti nuous peak for 2 hours: | ] kg/sec |Ib/hr

Maxi mum conti nuous: [ ] kg/sec |Ib/hr
M ni mum (wi t hout snoking): | ] kg/sec |Ib/hr
(2) Design pressure: | ] kPa (gage) psig
(3) Operating pressure: | ] kPa (gage) psig
(4) Steamtenperature: | ] degrees C F
(5) Feedwater tenperature to econom zer: | ] degrees C F
Conti nuous bl owdown: | ] percent

(6) Maxi mum noi sture content of steam|eaving drum at peak rating:

[ ] percent
(7) Total solids concentration in drum | ] PPM
(8) Fuel:

Coal (see coal analysis):
[G] (see oil analysis)]:

(9) Heating surface, mninmum

Radi ant: [ ] sq. mft.
Convective: | ] sq. mft.
(10) Furnace volume, mnimm [ ] cu. mft.

(11) Maximum boiler flue gas exit

Tenperature: [ ] degrees C F

Conti nuous rating: [ ] degrees C F
(12) Maxi mum econoni zer flue gas exit

Tenperature: [ ] degrees C F

Continuous rating: [ ] degrees C F

(13) Efficiency at maxi mum continuous rating [includes econon zer]
Coal : [ ] percent
[G1]: [ ] percent
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1.4.1.

(14) El evation above sea level: | ] meters feet

(15) Boiler room & conmbustion air ambient: [ ] degrees C F

(16) Maxi mum al | owabl e total draft |oss furnace, boiler, exit damper,
and econom zer outlet at continuous rating: | ] Pa inches of
Wt er

(17) Steam drum m ni mum di aneter: [ ] mr inches

(18) Mud drum m ni mum di aneter: [ ] mr inches

(19) Seismic zone: | ]

2 Econom zer

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: Feedwater tenperatures should be 110 degrees C
230 degrees F when sulfur (S) content of fuel is

0.5 percent to 1.5 percent; 116 degrees C 240

degrees F, S = 1.5 percent to 2 percent; 121 degrees
C 250 degrees F, S = 2.0 percent to 2.7 percent.

Where fuels having nore than 1.5 percent sul fur
content are to be fired, finned tubes shall not be
used unless the steel tubes are covered with cast
iron fin casing.

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. Flue gas quantity: [___ ] kg/s |bs/hr
b. Flue velocity: [__ ] mls ft/mn
c. Flue gas tenperature entering economizer: [__ ] degrees CF
d. Flue gas tenperature |eaving econonmizer: [___ ] degrees CF
e. Feedwater Tenperature entering economzer: |[___ ] degrees CF
f. Feedwater Tenperature leaving economizer: [__ ] degrees CF
g. Fouling factor on feedwater side: [__ ]
h. Fouling factor on gas side: [__ ]
i. Boiler operating pressure: [___ ] kPa (gage) psig
j. Design pressure: [___ ] kPa (gage) psig
k. Steam | oads shall be as specified under boiler[s]
. Performance: The efficiency due to the econom zer shall be included
with and stated as part of the overall boiler efficiency.
1.4.1.3 Forced Draft Fan
Design fan to handle air at tenperatures from]| ] to [ ] degrees C
F Fan shall be [single] [double] width inlet, [single] [double] wdth

outlet, with [clockw se] [counter-clockw se] rotation; viewed fromthe
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[motor] [turbine] end.
1.4.1. 4 I nduced Draft Fan

Design fan of materials which will withstand flue gas tenperatures up to
316 degrees C 600 degrees F without danage. Fan shall be [single]
[double] width inlet, [single] [double] width outlet, with [clockw se]
[counter clockw se] rotation when viewed from[notor] [turbine] end.
Provi de out board pedestal bearings with sole plates[ and dual extension
shaft].

1.4.1.5 Screw Conveyors for Coal Handling Equi prent

Each screw conveyor shall neet the follow ng m ni num desi gn and
performance specifications when handling | ] size coal:

CONVEYOR NO. 1 CONVEYOR NO. 2

Capacity [ 1 M/hr [ 1 M/hr
Screw di anet er [ 1 mm [ 1 mm
Length [ ] neters [ ] neters
Coupl i ng di anet er [ 1 mm [ 1 mm

Mot or hor sepower [ 1 kw [ ] kw
Screw flight thickness [ 1 mm [ 1 mm
Trough thickness [ 1 mm [ 1 mm
Trough cover thickness [ 1 mm [ 1 mm
Trough end pl ate thickness [ 1 mm [ 1 mm
Maxi num speed [ 1 rpm [ 1 rpm

CONVEYOR NO. 1 CONVEYOR NO. 2

Capacity [ ] tons/hr |[___ ] tons/hr
Screw di anmet er [ ] inches [ ] inches
Length [ ] feet [ ] feet
Coupl i ng di aneter [ ] inches [ ] inches
Mot or hor sepower [ 1 hp [ 1 hp
Screw flight thickness [ ] inches [ ] inches
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CONVEYOR NO. 1 CONVEYOR NO. 2
Trough t hi ckness [ ] inches [ ] inches
Trough cover thickness [ ] inches [ ] inches
Trough end pl ate thickness [ ] inches [ ] inches
Maxi mum speed [____ 1 rpm [ 1 rpm

1.4.1.6 Screw Conveyors for Ash Handling Systens (Mechanical)

Each screw conveyor shall neet the follow ng m ni num desi gn and
performance specifications when handling dry fly ash of density not
greater than | ] kg per cubic nmeter pounds per cubic foot:

CONVEYOR NO. 1 CONVEYOR NO. 2

Capacity [ 1 My/hr [ 1 M/hr
Screw di anet er [ 1 mm [ 1 mm
Length [ ] neters [ ] neters
Coupl i ng di anet er [ 1 mm [ 1 mm

Mot or hor sepower [ 1 kw [ ] kw
Screw flight thickness [ 1 mm [ 1 mm
Trough thickness [ 1 mm [ 1 mm
Trough cover thickness [ 1 mm [ 1 mm
Trough end pl ate thickness [ 1 mm [ 1 mm
Maxi num speed [ 1 rpm [ 1 rpm

CONVEYOR NO. 1 CONVEYOR NO. 2

Capacity [ ] tons/hr |[____ ] tons/hr
Screw di anmet er [ ] inches [ ] inches
Length [ ] feet [ ] feet
Coupl i ng di aneter [ ] inches [ ] inches
Mot or hor sepower [ 1 hp [ 1 hp
Screw flight thickness [ ] inches [ ] inches
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CONVEYOR NO. 1 CONVEYOR NO. 2
Trough t hi ckness [ ] inches [ ] inches
Trough cover thickness [ ] inches [ ] inches
Trough end pl ate thickness [ ] inches [ ] inches
Maxi mum speed [____ 1 rpm [ 1 rpm

1.4.1.7 Stacks Wth Flue Gas Scrubbers
Stacks with flue gas scrubbers, boilers 5 kg/sec 40,000 | b/hour and over:

a. Tenperature

(1) Maximumanbient: [_ ] degrees CF

(2) Mnimumanbient: [__ ] degrees C F

(3) Inlet gas at maxi numgas flow (coal): [___ ] degrees CF
(4) Inlet gas at maximumgas flow (oil): [__ ] degrees CF
(5) Inlet gas at mninumgas flow (coal): [___ ] degrees CF
(6) Inlet gas at mnimumgas flow (oil): [__ ] degrees CF

b. Gas Flow at Inlet
(1) Maximum [__ ] kg/s |bs/hr
(2) Mnimum [__ ] kg/s lbs/hr
c. Required net available draft at stack inlet
Maxi mumgas flow [__ ] Pa inches water
d. Gas exit velocity (cone exit)
Maxi mum at maxi num conditions: [__ ] ms ft/sec
e. Flue gas dew point
(1) Fuel oil: [___ ] degrees CF
(2) Fuel-coal: [___ ] degrees CF
f. Test pressures
Shop test: [___ ] Pa inches water
g. Thermal efficiency of stack: 96 to 98 percent
h. Stack friction

Maxi mum at design conditions: [ ] Pa inches water
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i. Stack height

(1) Gound elevation: [__ ] mft
(2) Roof elevation: [__ ] mft
(3) Stack height: [__ ] mft
(4) Foundation or footing elevation: [__ ] mft
j. Wnd pressure: [___ ] kg/nR psf

El evation Above Ground |Wnd Pressure (kg/nR)

Level (m

0-9 [ 1]

15 [ 1]

23 [ 1

30 [ 1]

38 [ 1]

46 [ 1

53 [ 1]

61 [ 1]

El evati on Above Ground |Wnd Pressure (psf)

Level (ft)
0 - 30 [ 1]
50 [ 1]
75 [ 1]
100 [ 1]
125 [ 1]
150 [ 1]
175 [ 1]
200 [ 1]
k. Wnd velocity, gusting: [___ ] kmhr nph
I. Stack inside dianeter, mininum (below velocity cone): [__ ]
i nches
m  Maxi mum st ack deflection (fromvertical center line): [_ ]
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i nches
n. Soil bearing stress, maximum [__ ] kg/ nR psf
0. Seismic zone: [__ ]
1.4.1.8 Fuel G| Punps

a. Transfer punps (for fuel oil tank truck or railroad tank car unl oadi ng
and transfer to tanks):

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: At the text below, the values enclosed in
brackets are for No. 6 Low Sul fur fuel oil. Adjust

val ues to suit fuel oil used when other than No. 6.
EIR IR R R R S I I I I I I I I IR I R R S R I IR I IR I R I I R R I I A I I I R R I S I b R I b I IR I I I b I b b b b I I I b b b I

(1) Nunber of assenblies: [__ ]

(2) Tag nunmbers: [__ ]

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

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

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

(6) Operating temp.: [ 27 to 54 80 to 130] | to ] degrees C F
(7) Viscosity range: [450 to 5000] [ to ] ssu

(8) Specific gravity: [.92 to .99] | to ]

(9) Viscosity at brake power selection point: [9000] [___ ] ssu

(10) Maxi mum punp speed: 1750 rpm
(11) Motor kW hp: | ]
(12) Fuel oil: No. [6, Low Sul fur] [ ]

b. Transfer punps (for fuel oil transfer fromtanks to heating plant):

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: At the text below, the values enclosed in
brackets are for No. 6 Low Sulfur fuel oil. Adjust
val ues to suit fuel oil used when other than No. 6.

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

(1) Nunber of assenblies: | ]

(2) Tag numbers: As indicated

(3) Capacity at 450 ssu: | ] L/'s gpm
(4) Suction lift required: | ] kPa (gage) ft of water
(5) Discharge pressure: [ ] kPa (gage) psig
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(6) Operating temperature: [ 49 120] [ ] degrees C F

(7) Viscosity range: [450 to 3000] [ ] to | ] ssu
(8) Specific gravity: [.92 to .99] | ] to | ]
(9) Viscosity at brake power point: [5000] [ ] ssu

(10) Maxi mum punp speed: 1750 rpm
(11) Motor kW hp: | ]
(12) Fuel oil: No. [6, low sulfur] [ ]

c. Fuel oil recirculation punp sets (at renote storage):

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: At the text below, the values enclosed in
brackets are for No. 6 Low Sulfur fuel oil. Adjust

values to suit fuel oil used when other than No. 6.
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

(1) Nunber of assenmblies: | ]
(2) Tag nunbers: As indicated

(3) Capacity: 1.58 L/s 25 gpmr at 450 ssu

(4) Suction lift required: [___ ] kPa ft. water

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

(6) Operating tenmperature: [ 49 120] [___ ] degrees CF
(7) Viscosity range: [450 to 3000] [__ ] to[____ ] ssu
(8) Specific gravity: [.92to .99] [ 1 to[___ 1]

(9) Viscosity at brake power point: [5000] [___ ] ssu

(10) Maxi mum punp speed: 1750 rpm
(11) Motor kW hp: | ]
(12) Fuel oil: No. [6, low sulfur] [ ]

1.4.1.9 Fuel G| Punmp and Heater Set for Fuel O System

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

NOTE: At the text below, the values enclosed in
brackets are for No. 6 Low Sulfur fuel oil. Adjust

val ues to suit fuel oil used when other than No. 6.
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

a. Punp/heater set
(1) Capacity each punp and each steam heater: | ] L/'s gpm

(2) Suction lift: | ] kPa ft water
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1.

4.

1.

(3)
(4)
(5)
(6)
(7)
(8)
(9)
(10)
(11)
(12)
(13)

(14)

Di scharge pressure at outlet of heater: | ] kPa (gage)
Maxi mum punp speed: 1750 rpm
Specific gravity range: [.92 to .99] [ ] to | ]

Vi scosity at brake power point: 5000 ssu

Viscosity range: [500 to 5000] [__ ] to[___ ] ssu

Ol tenperature at inlet of heater: [___ ] degrees C F
Ol tenperature at outlet of heater: [__ ] degrees CF
Maxi mum oi | pressure drop through heater: [__ ] kPa psi
Heating nedium Steam

Steam pressure available: [___ ] kPa (gage) psig
Steamtenperature: [__ ] degrees CF

Heater type: [Extended surface][Bare tube]

El ectric startup heater

(1) Gl tenperature at heater inlet: [__ ] degrees CF

(2) QI tenperature at heater outlet: [__ ] degrees C F

(3) Maximumoil pressure drop through heater: [__ ] kPa psi

(4) Capacity of heater: [__ ] L/s gpm

(5) Heating power supply at three phase, 60 Hz [ ] volts

(6) Control power supply 120 volts, single phase, 60 Hz

10 Ash Handling System (Mechani cal)

Capaci ty:

(1) Ash handling system Estimated capacities at nmaxi num pl ant out put

(2)

(3)

psi g

are |listed bel ow, ash handling system capacity shall be sized for

twice the anobunts |i sted.

[ ] My tons per hour for fly ash

[ ] My tons per hour for bottom ash

[ 1]

house (m ni muny.

Ash silo: Storage capacity of ash silo is specified in the
par agraph ASH STORAGE SI LO.

Rotary unl oader: [ ] My tons per hour

Ceneral data
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11

1.

4.

1.

(1) Available water pressure: [___ ] kPa (gage) psig
(2) Available air pressure: [___ ] kPa (gage) psig
(3) Seismic zone: [__ ]
(4) Wnd velocity (gusts): [___ ] kmhr nph
(5) Altitude of plant: [__ ] mft
(6) Steamrating of plant: [__ ] kg/s Ib/hr
(a) Maxi mum continuous rating of boiler no. 1 [___ ] kg/s |b/hr
(b) Maxi mum continuous rating of boiler no. 2 [__ 1 kg/s Ib/hr
(c) Maxi mum continuous rating of boiler no. 3 [___ ] kg/s Ib/hr
(d) Maxi mum continuous rating of boiler no. 4 [__ 1 kg/s |b/hr
(7) Coal analysis
(a) Ash [ 1 percent
(b) Carbon [ 1 percent
(c) Hydrogen [___ ] percent
(d) Ssul fur [ 1 percent
(e) Moisture [__ ] percent
(f) Nitrogen [___ ] percent
(g) Oxygen [ ] percent
(8) Ash Analysis
(a) Carbon [ 1 percent
(b) Calcium [___ ] percent
11 Ash Handl i ng System (Pneunati c)
Capaci ty:

(1) Ash handling system

(2) Ash silo:

(3) Rotary unloader: |

[
[
[
h

] My tons per ho
] My tons per ho
] My tons per ho

ouse (m nimnmunj.

Esti mated capacities at maxi num pl ant out put
are |listed bel ow, ash handling system capacity shall be sized for
twice the amounts |i sted.

ur for fly ash

ur for

ur in bucket el evator

par agr aph ASH STORAGE SI LO

] My tons per

bott om ash

hour .

| eavi ng the boiler

Storage capacity of ash silo is specified in the
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Ceneral Data

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

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

(3) Seismc zone: [__ ]

(4) Wnd velocity (gusts): [___ ] kmhr nph

(5) Altitude of plant: [___ ] mft

(6) Steamrating of plant: [___ ] kg/s |b/hr
(a) Maxi mum continuous rating of boiler no. 1 [__ ] kg/s Ib/hr
(b) Maxi mum continuous rating of boiler no. 2 [___ ] kg/s |b/hr
(c) Maxi mum continuous rating of boiler no. 3 [___ ] kg/s |b/hr
(d) Maxi mum continuous rating of boiler no. 4 [__ 1 kg/s Ib/hr

(7) Coal analysis

(a) Ash: [ 1 percent
(b) Carbon: [ 1 percent
(c¢) Hydrogen: [___ ] percent
(d) sulfur: [ 1 percent
(e) Moisture: [___ ] percent
(f) Nitrogen: [___ ] percent
(g) Oxygen: [ ] percent

(8) Ash analysis
(a) Carbon: [ 1 percent
(b) Calcium [ 1 percent
(9) Mnimumvelocities required for materials
(a) Fly ash: 19.30 m's 3800 ft./mn.
(b) Bottomash (traveling grate stoker): 28.44 ms 5600 ft./mn.
(c) Bottom ash (spreader stoker): 26 ms 5100 ft./mn..
.12 M scel | aneous Equi prent

Deaerating heater: Design the deaerating heater for the follow ng
condi tions:

(1) Design pressure: 207 kPa (gage) 30 psig
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(2) Normal steam operating pressure: | ] kPa (gage) psig
(3) Maxi mum st eam operating pressure: [ ] kPa (gage) psig
(4) Capacity (mninum: | ] kg/s I b/ hr of feedwater

(5) Inlet Conditions at Heater

Maxi mum Tenper ature Range Fl ow Rate
Pressure Degrees C kg/ sec
kPa( gage)
(1) Condensate return [ 1 [ ] to[ ] [ 1]
(2) High pressure trap [ ] [ ] to [ ] (]
returns
(3) Makeup water (softened) [ 1] [ ] to [ ] [ ]
Maxi mum Tenper at ure Range Fl ow Rate
Pressure Degrees F | b/ hr
psig
(1) Condensate return [ 1 [ ] to[ ] [ 1
(2) High pressure trap (] [ 1 to [ ] (]
returns
(3) Makeup water (softened) [ 1 [ ] to[ ] [ 1]

(6) Qutlet tenperature of feedwater from heater at design capacity:

[ ] degrees CF

(7) Heating steampressure: [__ ] kPa (gage) psig

(8) Heating steamenthalpy: [__ ] kd/kg Btu/lb

(9) Storage capacity to overflow of storage tank: [__ ] liters
gal | ons.

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: At the text bel ow, analysis of the water
avai | abl e for makeup shall govern the water
treatment system sel ected. A conpetent water
treating consultant shall be obtained to formulate
speci fic systemrecomrendati ons when the makeup
wat er anal ysis indicates any of the foll ow ng:

1. Iron in excess of 0.1 ppmas Fe.
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2. M alkalinity in excess of 50 ppm as CaCC3.

3. Silica in excess of 6 ppmas Si Q2.
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

b. Water softening system Base the water softening systemon the

fol | owi ng:

(1) Raw water analysis: Source of raw water is | ]. It is
avail able at pressures of [__ ] to[__ ] kPa (gage) psig. The
anal ysis of the water avail able for nmakeup is approximtely as
fol | ows:

TABLE 1: MAKEUP WATER ANALYSI S
Consti t uent Anal ysi s Parts Per
MIlion (PPM
Cati ons Cal ci um (Ca++) as CaC® [ 1]
Magnesi um ( My++) as CaCO3 [ 1]
Sodi um ( Na+) as CaCO3 [ 1]
Hydr ogen (H+) as CaCO3 [ 1]
TOTAL as CaCCB [
CATI ONS
Ani ons Bi carbonate (HC33 -) as CaC® [ 1]
Car bonate (CO3 --) as CaCO3 [ 1]
Hydroxi de (CH -) as CaCCB [ 1
Sulfate (SO4 --) as CaCCB [ 1]
Chloride (A -) as CaCCB [ 1]
Phosphate PO4 ---) as CaCos [ 1]
Nitrate (NGB -) as CaCCB [ ]
TOTAL as CaCCB [
ANl ONS
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TABLE 1: MAKEUP WATER ANALYSI S
Total hardness as CaCCs [
Met hyl orange alkalinity |as CaCO3 [ 1
Phenol pht hal ei n as CaCOs [ 1
alkalinity
Iron, total as Fe [
Car bon di oxi de as Free CO2 [ 1
Silica as Si @ [ 1]
Suspended sol i ds [ 1]
(Turbidity)
Total dissolved solids [ ]
(TDS)
Free acids [ 1]
Col or [ 1
pH G
Speci fi ¢ Conduct ance [ ]
M crohns/ cm

(2) Softener effluent analysis:

Har dness: Mai ntain hardness of the softened feedwater near zero
and in no case allow it to exceed 1.0 part per nmllion as CaCGs.

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

NOTE: At the text below, total solids of 175 ppmin
the feedwater concentrated 20 tines give 3,500 ppm
in the boiler water.

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

Total solids: WMaintain total solids in the softened feedwater at
a level to ensure a total solids concentration in the boiler water
of less than 3,500 ppm wi t hout excessive bl owdown.

1.4.2 Detai | Draw ngs

1.4.2.1 Boi | er Drawi ng

Submit safety valve cal cul ati on sheets or Manufacturer's standard sheets)
and detail drawi ngs for the foll ow ng:

a. Refractory details, expansion joints

b. Certified outline, general arrangenment (setting plan), and anchor bolt
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n.

4.2,

detail draw ngs including foundation |oading diagrans
Pl ans and el evati ons detailing piping connections
Det ai | ed di mensi onal drawi ngs of auxiliaries furnished with the unit

Pi pi ng schematics for auxiliaries, such as sootblowers or hydraulic
st oker drives (when used)

Shop fabrication details of boiler/furnace: Include details show ng
tubi ng, spacing, radii dinmensions, and gage; sections through walls

and expansion joints showi ng refractory construction and repl acenent
details; internal and external dinmensions of the boiler

Wring diagrans for subsystemns

Econoni zers and econoni zer inlet breeching

Soot bl owers

Auxiliaries furnished with the boilers

Forced draft fan, drives and duct work

I nduced draft fan, drives and duct work

Structural steel and |oading diagrans

Overfire air fan system

2 Boi | er Room Auxiliary Equi pnent

Submit descriptive information for the following itens on the draw ngs
i ncl udi ng arrangenments, wring diagranms, piping diagrans, and details of
val ves and pi pi ng.

a.

b

Wat er softeni ng equi pnent

Bri ne storage tank

Condensat e recei ver

Condensate transfer punps including certified performance curves
Deaer at or

Boil er feed punps including certified performance curves
St eam turbines and their drives

Cont i nuous bl owdown syst em

Chemical feed units

Air conpressors

Air dryers

Cranes and hoi sts
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m Plant heating and ventilation equi pnent show ng rel ated ductwork
.4.2.3 St okers

I ncl ude the follow ng:

a. General arrangenent

b. Foundation draw ngs

c. Front plates

d. Ash hoppers

e. Fuel gate nmechani sm

f. Gate details

g. Zone danpers

h. Air seal details

i. Overfire air nozzle arrangenent, overfire air fan and drives
j. Coal feeder details

k. Fuel feeder drives

I. Piping schematics

m Wring schematics

n. Access doors

.4.2.4  Ash Handling System

I ncl ude the follow ng:

a. General arrangenent

b. Construction details ash storage silo conplete with | oading diagrans
c. Control panel arrangenent and schenatics

d. Wring and control diagramns

e. Ash piping arrangenent drawi ngs and schematic draw ngs

f. War back fitting details

g. Piping and fittings

h. Details of [stean] [nptor driven nechanical] exhauster[ and air
washer - st eam condenser]

i. Details of separators, tertiary bag filter, and ash silo vent bag
filter
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1.4.2.

Silo fluidizing systemand rotary ash conditi oner
Bott om ash hopper and vertical |ift doors
Ash crusher

5 Bur ners

I ncl ude the follow ng:

a.

b

1.4.2.

General arrangenent

Pi pi ng details

Burner control schematics
Fl ame safety schematics
Conponent details

Throat tile details

6 Danpers, Stacks and Breechi ngs

I ncl ude the follow ng:

a.

b

General arrangenent

Breeching, reinforcing details
Breechi ng hangers and support details
Danpers and operators

Access doors and frames

Expansion joints

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

Submit drawi ngs stanmped by a registered professional engineer for
stacks with flue gas scrubbers, boilers 5 kg/sec 40,000 |b/hour and
over.

11.4.2.7 Coal Handl i ng Equi prent

I ncl ude the follow ng:

a.

Certified outline and general arrangenment draw ngs for conplete coa
handl i ng system

Di nensi onal equi prrent and fabrication draw ngs, including al

equi prent wei ghts, equi pnment | ocations, support details, and anchor
bolt arrangenents for itenms and equi pnent specified under the coa
handl i ng section

Control panel, coal presence indicators, and equi pment response swtch
details
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d. Control schematic diagrans and conplete wring di agrans
1.4.2.8 Fuel G| Equi prent

Drawi ngs may be manufacturer's standard size for punps, punp curves,
val ves, strainers and punp wring.

a. Certified outline and general arrangenent draw ngs
b. Certified punmp and performance curves and tabul ations

c. Equipnent detail sheets including viscosity controller, heater and
val ves

d. Electrical wiring diagrans

e. G tanks, foundations, tank heaters, appurtenances, water draw off
and | evel indication.

1.4.2.9 Pi ping and Specialty Itens
Drawi ngs may be manufacturer's standard size.
a. Details of valves and special fittings
b. Feedwater regulator details and schematics
c. Details and schematics of feedwater automatic recirculation
1.4.2.10 Fl exi bl e Ball Expansion Joint Installation Details
I ncl ude all owabl e angul ar fl ex and m ni num of fset di nensi ons for approval.
1.4.2.11 Rei nf orced Concrete Foundation
Concrete and reinforcing for the foundation shall be detailed on the
Contractor's submitted shop drawi ngs as specified under Section 03 30 00
CAST- | N- PLACE CONCRETE.
1.4.2.12 Repr oduci bl e Draw ngs

Submit one reproduci ble plastic shop drawi ng of each approved draw ng
sheet to the Contracting Oficer for the following itens:

a. Boiler layout, foundations, construction and details including
[ preheaters,] [econom zers,] auxiliaries and details

b. Breeching layout, construction and details

c. Burner construction, control and flame safety schematics, and details
d. Burner details

e. Wring diagrans

f. Fuel tanks, foundations and appurtenances

g. Feedwater automatic recircul ati on system

SECTION 23 52 33.02 20 Page 41



h. Piping schematics
i. Control diagrans schematics including panel construction and | ayout
j. Coal handling equipnent
k. Stoker draw ngs and details
. Ash handling system including panels, schematics and details
1.4.3 Test Reports
1.4.3.1 Boi |l er Predicted Performance Data

Submit certified copies of design, production and conformance tests for
approval before delivery of the equipnrent.

1.4.3.2 Fan Performance Dat a

Submit to the Contracting Oficer manufacturer's fan perfornmance data
based on perfornmance tests made in accordance with the requirenents of
AMCA 210. AMCA certified test data fromprototype fan designs is
accept abl e.

1.4.4 Per f or mance Requi renents

1.4.4. 1 Boi | er

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

NOTE: The specified efficiency for the boiler at
maxi mum conti nuous | oad shall be not |ess than 80
percent for coal and 82 percent for oil. Wen an
econom zer is provided, use 82 and 84 percent
respectively for coal and oil firing. Depending on
the particular application and fuel used, these

ef ficiencies could be higher.

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

The efficiency listed for coal burning shall be based on stoker firing

with [ ] percent excess air.[ The efficiency for fuel oil firing
shal | be based on | ] percent excess air]. The efficiency shall allow
for [ ] percent continuous bl owdown and 1.5 percent unaccounted | osses

and manufacturer's margin. Base the performance on the boiler burning
fuels in accordance with the Coal Analysis [Fuel Ol Analysis] listed
bel ow.

a. Coal analysis

(1) Utimte analysis (percent by weight)

Car bon [ 1]

Hydr ogen [ 1]

Oxygen [ 1
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Ni trogen

G

Sul fur

G

Ash

G

Moi sture

G

TOTAL

G

(2)

Proxi nat e anal ysis (percent by weight)

Moi sture

[

Vol atile Matter [ 1]

Fi xed Carbon [ 1]
Ash [ 1]
TOTAL [ 1
(3) Coal characteristics:

(4)

Heating value: | ] kJ/kg Btu/lb

Ash softening tenperature reducing: [ ] degrees C F
xidizing: [ ] degrees C F

Free swelling index (coke button): [ ]

Size: 32 by 19 mm | ] percent; 19 by 6.35 mm | ]
percent; 6.35 by 0 mm | ] percentSize: 1 1/4 by 3/4 inch:
[ ] percent; 3/4 by 1/4 inch: [ ] percent; 1/4 by O
inch: | ] percent

Coal Variations: Due to periodic changes in coal suppliers, the
boi |l er and stoker conbination shall be designed to burn any coal
within the following limts (percent by weight unless indicated
ot herw se):

M ni mum Maxi mum

Ash

[ G

Sul fur

[ G

Hydr ogen

[ G
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Car bon [ 1] G
Moi sture [ 1] G
Ni trogen [ 1] [ 1
Oxygen P G
kJ per kg Btu per pound [ 1 [ 1
Ash softening tenperature [ 1] [ 1
Vol atile matter [ 1] (]
Fi xed carbon [ 1] [ ]

b. Fuel oil analysis

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

NOTE: Use Fuel G| Analysis Schedule only when fue

oil burners are used.
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

Grade of fuel oil ultimte anal ysis (percent by weight)

Car bon [ 1]

Hydr ogen [ 1

Ocygen (]

Ni trogen [ 1]

Sul fur [ 1]

Ash [ 1

Moi sture [ 1]

TOTAL [ 1
Heating value: | ] kJ/kg Btu/lb
Specific gravity: | ] degrees AP
Viscosity at burner: [ ] SSF at 50 degrees C 122 degrees F
Wat er and sedi nent (by volune): | ] percent
Flash point: | ] degrees C F

1.4.4.2 Q |/ Burner W ndbox Package

Burner turndown ratio on the specified fuel oil shall be not |ess than
eight to one, with excess air not over 15 percent at full steamload, and
excess air not over 22 percent at 20 percent steamload.[ Air flow shal
be nodul ated through a single set of register |ouvers.]
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1.4.4.3 M scel | aneous Equi prent

a. Boiler feed punmp service requirenents:

(1) Capacity: [___ ] L/s gpm

(2) Punping tenperature: [___ ] degrees CF
(3) Liquid pH:  [___ 1]

(4) Discharge head: [___ ] kPa feet

(5) Available NPSH: [__ ] kPa feet

(6) In addition to the operating point established above, the punp
curve shall also run through the foll ow ng points:

Capacity Di scharge Head
[ 1 Us [ ] neters
[ 1 Us [ ] neters
Capacity Di scharge Head
[ 1 gpm [ ] feet
[ 1 gpm [ ] feet

b. Condensate punmp service requiremnments

(1) Capacity: [___ ] L/s gpm

(2) Pumping tenperature range: [__ ] to[__ ] degrees CF
(3) Liquid pH:  [___ 1]

(4) Discharge head: [___ ] kPa feet

(5) Available NPSH: [__ ] kPa feet

(6) In addition to the operating point established above, the punp
curve shall run through the foll ow ng points:

Capacity Di schar ge Head
[ ] Us [ ] neters
[ ] Us [ ] neters
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Capacity Di scharge Head

[ 1 gpm [ ] feet

[ 1 gpm [ ] feet

1.5 SUBM TTALS

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: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng submttal
items in the text, to reflect only the submttals
required for the project. The CGuide Specification
technical editors have classified those itens that
requi re Governnent approval, due to their conplexity
or criticality, with a "G" GCenerally, other
submttal 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 (RVS) 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 Ofice; 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 Guiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PROCEDURES.

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 submttals 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:

SD- 02 Shop Drawi ngs
Boi | er Draw ng

Boi | er Room Auxi liary Equi prent
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St oker s

Ash Handl i ng System

Bur ners

Danpers, Stacks and Breechings

Coal Handl i ng Equi prent

Fuel G| Equi prent

Pi pi ng and Specialty Itens

Fl exi bl e Ball Expansion Joint Installation Details
Rei nf orced Concrete Foundation

Repr oduci bl e Draw ngs

Submit for approval within [60] [75] [90] days after award of
contract. Drawi ng size shall be Al (841 by 594 mm) 34 by 22 inches.

SD- 03 Product Data
Boi | er
Boi | er Room Auxi liary Equi prent
St acks

Coal Handl i ng Equi prent

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: Include refrigerant submttal when a
conpressed air refrigerated air dryer is included.

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

Refrigerant (conpressed air refrigerated air dryers) - Provide SDS
sheets for all refrigerants

I nsul ation

Submit for approval within [60] [75] [90] days after award of
contract.

SD- 04 Sanpl es
Each Type of Insulation
Include the intended application for each type of insulation and
attach manufacturer's stanp or |abel giving nane of manufacturer,

brand and description of material.

SD- 05 Design Data

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: Choose this paragraph only if the paragraph
STACKS W TH FLUE GAS SCRUBBERS, BO LERS 5 kg/sec
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40, 000 | b/ hour AND OVER and its subparagraphs are
chosen. Delete this paragraph if the paragraph
STACKS W TH NO FLUE GAS SCRUBBERS, BO LERS 5 kg/sec
40, 000 | b/ hour & UNDER and its subparagraphs are
chosen.

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

Stacks with Flue Gas Scrubbers, boilers 5 kg/sec 40,000 | b/ hour
and over

Submit design cal cul ations for static and dynanic anal ysis and
danpi ng. Submit manufacturer's foundation and stack cal cul ations.
Submit as specified under the paragraph STACKS W TH FLUE GAS
SCRUBBERS, BO LERS 5 kg/sec 40,000 | b/ hour AND OVER.

SD-06 Test Reports
Boi | er Predicted Performance Data
Fan Performance Data
Instrunment Air Conpressors
Vari abl e Speed Mdtor Controller

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

St eam Heati ng Pl ant

Submit for tests and inspections specified under the paragraph
FI ELD QUALI TY CONTROL.

SD-07 Certificates
Li st of Equi pnent Manufacturers
Proof of Experience

Submit the required informati on and experience certificates
prior to conmencing work on the site.

System and Equi prent | nstallation

Vertical Fuel Gl Tank Calibration

Backf | ow Preventer

Ozone Depl eting Substances Technician Certification
SD-10 Operation and Mai ntenance Data

Submit in accordance with Section 01 78 23 OPERATI ON AND
MAI NTENANCE DATA.

Equi prent, Data Package 3

Control Conponents, Data Package 4
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Submit in accordance with Section 01 78 23 OPERATI ON AND
MAI NTENANCE DATA.

SD- 11 Cl oseout Submittals
Posted Operating Instructions
1.6 QUALI TY ASSURANCE

Equi prent shall be factory assenbl ed except for steam generators, coa
handl i ng equi pnrent, and ash handl i ng equi pnent which shall utilize shop
assenbl ed conponents to the naxi mumextent to facilitate erection and
mnimze field | abor

1.6.1 St andard Commrerci al Product

Boi |l ers and equi prent shall as a mninmum be in accordance with the

requi renents of this specification and shall be the nanufacturer's
standard commrercial product. Include additional or better features which
are not specifically prohibited by this specification, but which are a
part of the manufacturer's standard comercial product in the boilers and
equi prent bei ng provi ded.

1.6.2 Equi pnent Furni shed

Equi prent furni shed by the Contractor shall be furnished by the
manuf acturers |isted.

1.6.3 Responsibility

The Contract drawi ngs show the required general arrangement configuration
and | ocation of equipment items. However, this contract allows selection
of vendor's equi pnent, at the option of Contractor, provided that vendor's
experi ence and equi pnent neet requirenments of these draw ngs and
specifications. Because there may be significant variation between the
drawi ngs and i ndivi dual vendor's equi pnent as to foundations, physica

di rensi ons and detail ed arrangenment of these equi pnent itens, the
Contractor is required to furnish detail ed design and shop draw ngs and
calcul ations for the systens sel ected. Foundation arrangenments, wal kways
and other information as required shall be shown for a conpletely

coordi nated, useabl e and properly functional system A single system
supplier shall be responsible for a conplete systemincluding erection or
erection supervision for each of the follow ng systens:

a. Boiler system including but not limted to the boiler, stoker, oi
burners, [econom zer,] [air preheater,] refractories, insulation
i nduced draft fan, sootbl owers, steam separator, forced draft fan
overfire air fan, reinjection system boiler trim blowdown val ves,
safety valves and trim and breeching. System manufacturer shal
coordi nate required instrumentation and control logic with controls
and instrunmentation supplier. Controls and instrunmentation are
specified in Section 23 09 53.00 20 SPACE TEMPERATURE CONTRCL SYSTEMS

b. Coal handling system including but not |limted to the track and
recl ai m hoppers, belt feeders, belt conveyors and tube galleries,
tel escopi ng chute, flight conveyor, coal bunker, under bunker conveyor
with triple valves, coal scale and non-segregating distributor.

SECTION 23 52 33.02 20 Page 49



c. Ash handling systemincluding clinker crusher, ash intakes, ash silo
wi t h baghouse filter, vacuum punp and rotary dustless filter

d. Stack systemincluding steel stack, internal acid resistant |ining and
ext ernal coati ng.

e. Em ssion equi pnment including precipitator, scrubber and baghouse.
1.6.4 Certification of Backfl ow Preventer

Certificate of Full Approval or current Certificate of Approval for each
backfl ow preventer being provided for this project shall be fromthe

Foundati on for Cross-Connection Control Research, University of Southern
California, and shall attest that the design, size, and nake of backfl ow
preventer has satisfactorily passed the conpl ete sequence of performance

testing and evaluation for the respective |evel of approval. A
Certificate of Provisional Approval will not be acceptable in lieu of the
above.

1.6.5 Modi fi cati on of References
In the APl publications referred to in this paragraph, the advisory
provi sions shall be considered nandatory, as though the word "shall" had
been substituted for "should" and "suggested" wherever they appear

1.6.6 Certificates

1.6.6.1 Li st of Equi pnent Manufacturers
Submit a letter which names the equi pmrent manufacturers for the foll ow ng
equi pnment. When the Contracting O ficer deterni nes that a nanufacturer
does not neet the qualification or experience requirements of the
specifications, the Contractor shall subnmit, to the Contracting Oficer
t he nane of another manufacturer within fifteen days of notification
a. Boilers and stokers
b. Boiler feedwater punps
c. Coal car handling equi prent
d. Induced draft fans
e. Coal handling equi prent
f. Ash handling equi prent

1.6.6.2 Proof of Experience

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

a. Experience, Responsibility and Certification: Subnmit to the
Contracting O ficer, the required i nformati on and experience
certificates within 30 days after award and prior to commenci ng work
on the site.

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: Verify nunmber of manufacturers' installations
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operating and years of operation for coal handling
systens, ash handling systens and control systems to
avoid an unnecessarily restrictive experience

requi renent.
B R 2 R R R

b. Experience Requirenents: Boilers and equipnent installed within or as
a part of the heating plant shall be of proven designs. Each
manuf acturer or system supplier shall be regularly engaged in
designing, fabricating, erecting or erection supervision, testing and
starting up of the equipnent or system Wthin 30 days after award or
at any tine during perfornmance of the contract, when the Contractor is
required to use another manufacturer or system supplier is required
t hrough no fault of the Contractor, the Contractor shall submt a
certificate and other evidence from each manufacturer or each system
supplier to show that equi pnent and systens, nade or furnished by the
manuf acturers or system suppliers, have substantially conparable
operating requirenents to the equi pnent or systens specified under
this section and that they have been successfully installed and
reliably operated in at |east [one] [two] [three] installations under
substantially conparabl e operating conditions for a period of not |ess
than two years.

c. Information Required: Submt to the Contracting Oficer, evidence or
proof of experience required fromthe equi prent manufacturer or system
supplier containing the follow ng information:

(1) List of installations neeting the aforementioned requirenents
i ncluding detail ed description of equi pnent furnished for each one.

(2) Owner and location of each installation
(3) Name and phone nunber of supervisory person at each installation
(4) Date of Oaner acceptance of such installation

d. Vertical Fuel QI Tank Calibration Experience: Subnit to the
Contracting O ficer evidence or proof that the tank calibration
organi zation has at |east 2 years of prior successful and accurate
experience in calibrating tanks of conparable type and size.

1.6.6.3 System and Equi prent | nstallation

Submit from each system supplier and each nmanufacturer of the equi pnent,
witten certification that the system and equi pnent installation is in
accordance with the system supplier's and equi pment manufacturer's

i nstructions and recommendati ons, that the unit or system has been run
rotating parts have been dynam cally balanced, fluid (including air) flows
have been bal anced, instrunentation and controls are properly functioning,
adj usted and have been calibrated, and the sub-system (or equipnent) is
ready for final testing, before entire boiler plant nmay be given an

accept ance test.

1.6.6.4 Vertical Fuel G| Tank Calibration

Submit four copies of the certified record.
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1.6.6.5 Backf| ow Preventer

Submit a Certificate of Full Approval or a current Certificate of Approval
for each design, size, and nake of backfl ow preventer being provided for
t he project.

1.6.6.6 Ozone Depl eting Substances Technician Certification

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 foll owi ng paragraph requires a
certification for technicians who work on equi pment
that could rel ease ozone depleting refrigerants into
t he atnosphere. This is required as of January 1,
2018 to neet the requirenents of 40 CFR 82, Subpart
F

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

Al'l technicians working on equi pnent that contain ozone depleting
refrigerants nust be certified as a Section 608 Technician to neet
requirenents in 40 CFR 82, Subpart F. Provide copies of technician
certifications to the Contracting Oficer at |east 14 cal endar days prior
to work on any equi prent containing these refrigerants.

1.6.7 Posted Operating Instructions

Provi de posted operating instructions for each piece of equiprent
i nstall ed.

1.6.8 Operation and Mai ntenance Data
Submit operation and nmi ntenance data for each equi pnent, including
control conponents. |Include the follow ng supplenental information in
addition to requirements of Section 23 03 00.00 20 BASI C MECHANI CAL
MATERI ALS AND METHODS

a. |Illustrations, catalog information, shop draw ngs, and certified
drawi ngs of each item of equi pnent and control conponents

b. Tests and test results
c. Adjustnents
d. Fan and bl ower characteristics curves

e. Punmp characteristic curves superinmposed on system curves at various
punpi ng rates (20, 40, 60, 80, 100 percent capacity)

f. Boiler predicted perfornmance data
g. List of special tools required
1.7 DELI VERY, STORAGE AND HANDLI NG
1.7.1 Assenbly of Conponents
Each assenbly of conponents packaged as a unit shall be of the size that

can be transported by common carrier wthout disassenbly insofar as
shi ppi ng cl earances are concer ned.
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1

7.2 Storing Tubes

Gind tube ends before shipment and properly coat against el ements that
may cause rusting or deconposition prior to erection. Store tubes used in
erection of boiler with full protection fromelenents and at no tine shal
tubes be stored upon the ground. Maintain sufficient space between bottom
row of tubes and ground to give good circulation of air at all tines.
Before installing tubes, renove nill scale and other foreign matter.

. 8 ENVI RONVENTAL REQUI REMENTS

.8.1 Alr Permts

Permits for construction and operation of the boiler plant shall be
obtained fromthe | ocal environmental regulatory agency prior to the start
of construction.

.8.2 Boi | er Em ssions

Conply with local, state, and federal enission regulations for the fuel to
be fired.

.8.3 G | Burner/Wndbox Package

The em ssion requirenments shall be net at the maxi mum required continuous
output. The burner shall neet environnental rules and regul ations.

Emi ssion requirements to be considered are oxi des of nitrogen (NOx),
opacity, particulates, sulfur dioxide, and carbon nonoxi de. Conpliance
with NOx em ssion regul ations shall be net using one [a conbination] of
the foll ow ng:

a. Low NOx burners
b. Flue gas recircul ation

c. Oher NOX reduction mnethods

.9 EXTRA MATERI ALS

a. Furnish two extra sets of air filters for each conpressor

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: At the text bel ow, choose one of the two
following items in coordination with the option
chosen in Part 2 "Conpressed Air Desiccant Air
Dryer" or "Conpressed Air Refrigerated Air Dryer."

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

b. Furnish 4 spare prefilters and 4 spare afterfilters for conpressed air
desiccant air dryer.

][c. Furnish 4 spare disposable cartridge type prefilters and afterfilters

]

each, for conpressed air refrigerated air dryer.

d. Furnish a spare set of refractory bricks for each thawi ng unit.
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PART 2 PRODUCTS

2.

1 MATERI ALS

Provide materials free of defects which would adversely affect the
performance or naintainability of individual conponents or of the overal
assenbly. Materials not specified herein shall be of the same quality
used for the intended purpose in commercial practice. Unless otherw se
speci fied herein, equiprment, material, and articles incorporated in the
wor k covered by this specification shall be new.

1.1 Identical ltemns

Provi de physically and nechanically identical boilers and equi pnment of the
same classification, size or capacity to permt the interchangeability of
repl acenent parts. This requirenment includes parts, assenblies,
conponents, and accessories. Parts provided on the sane type unit

regardl ess of size and identifiable by identical part number shall be
functionally and di nensional ly interchangeabl e. No deviation is acceptable
wi thout prior witten approval of the Contracting Oficer

.2 [COAL/OL] [COAL] FIRED BO LER

Mul tiple-drum bent tube, field erected, cross drum high static head, and
vertical conbustion chanber type designed for stoker [and oil] firing.
Stoker [and oil burner] shall be as specified el sewhere in this section
Utilize shop assenbl ed conmponents to the maxi mumextent to facilitate
erection and minimze field [abor. Materials shall be as specified

her ei n. Material s and piping shall meet requirenents of ASVME BPVC SEC | .
Boil er shall be a fully erected water tube boiler, including engineering,

| abor, supervision, tools, materials, and testing required for a conplete
operational unit. Equiprment shall include boiler, waterwalls,
refractories, insulation, supporting structural steel, steel casing and

| aggi ng, wi ndbox, ductwork, sootblowers, stoker, [oil burners], ASME
required safety valves, valves and trim forced draft fan, induced draft
fan and overfire air fan. Boiler design shall be fully integrated with
and coordinated with stoker, [fuel oil burner,] econom zer, and forced
draft fan, induced draft fan, and controls specified el sewhere in this
secti on. Boilers with [welded wall,][ or ]J[tube and tile] are acceptable.

2.1 Oper ational Requirenents

Boi |l er shall be capabl e of operating continuously at the naxi mum specified
conditions wi thout danmage or deterioration to boiler, settings, firing
equi prent or auxiliaries. Boiler shall be capable of automatically
control | ed operation while burning specified fuel[s].

.2.1.1 Furnace Heat I nput

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: See NAVFAC Design Manual DM 3.6, Table 12

St oker Selection Criteria.
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

When boiler is operating at a nmaxi num continuous rating, heat input to
furnace shall not exceed either of the following limts:

a. [310] [362] kw [30,000] [35,000] Btu per hour per cubic neter foot of
furnace vol une.
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b. 315 kW 100, 000 Btu per hour per square neter foot of effective radiant
heati ng surface.

Conmbustion gas tenperature at furnace exit shall not exceed [ 1149 degrees
C 2100 degrees F when firing oil and] 93 degrees C 200 degrees F bel ow ash
fusion tenperature when firing coal

. 2.2 Constructi on

.2.2.1 Boi | er Druns

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: Boilers 11 1/4 kg of steam per second 90, 000
pounds of steam per hour or nore should have a steam
drum of not less than 1372 mr 54 inches in diameter
and a lower drum of not |ess than 1067 mr 42 inches
in dianeter.

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

Drums shall be steel plate, fusion welded in conformance with the

ASME BPVC SEC |I.  The manufacturer shall determ ne the inside diameter and
overall length of each drum except that the steam drum shall be sized
sufficiently large to contain the steamwater separating equi pnent, to
prevent excessive rise of water due to sudden change in steam demand, and
to allow for ready access into the drum The steam drum shall be at | east
[ ] mr inches internal dianeter. The |ower drum shall be at |east

[ ] mr inches internal dianeter. Provide each drumwth an elliptica
manhol e at each end not |ess than 300 by 400 mr 12 by 16 inches, with

hi nged manhol e cover, yoke and gaskets and machined to fit nmanhol e fl ange
of head. Provide flat bar ring of not |ess than 10 gage steel plate

wel ded to the exterior of the drum heads around the manhol es for
protection of the drum head insulation. Rings shall be continuous and
shape shall conformto the general outline of the manhol e opening. G oove
the tube holes in the drunms for nmaxi mum hol di ng power. Fusion weld the

| ongi tudi nal seanms in drums and the circunferential joints between heads
and shells. Renpbve excess welding material and cl ean drum surface.
Rel i eve stresses caused by wel ding by heat treatment in annealing
furnaces, and X-ray the seans to ensure conplete and proper welding. Drum
variation shall not exceed one percent between nmaxi mum and mini num

di ameters at any section and when necessary, reheat, reroll or reform
drunms to neet this requirenent.

a. No part of the boiler drumor header surface shall be directly exposed
to furnace radiation unless it is adequately protected by a water
screen in such a manner that no part of the exposed drum or header
surface shall be nobre than 50 mr 2 inches fromthe nearest water tube.

b. Fit the steamoutlet drumof the boiler with easily renpvabl e
efficient dry pipe, special baffle, or other separating device so that
the steam delivered to the boiler header shall have not nore than 1.0
ppm of total solids at maxi mum continuous | oad, and during change of
| oad from 50 percent to 100 percent of continuous rated capacity
within a three mnute period, provided that the total solids
concentration in the boiler water does not exceed 3500 parts per
mllion, the total alkalinity concentration does not exceed 700 parts
per million, and no organic nmatter is present.

c. Nozzles for safety valves, main steamoutlet, feed and bl owdown |i nes,
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shal |l be forged steel, straight neck type, flanged and fusion wel ded
to druns. Weld threaded connections in the steamdrumfor the feed
wat er regul ator, continuous bl owdown, vent gage, and chemnical feed
lines.

d. Provide steamdrumw th internals for continuous bl owdown, running the
| ength of the steamdrum at the point of highest concentration of
di ssol ved solids, and an internal distribution pipe for chem ca
feed. Continuous bl owdown and chem cal feed pipe inside of drum shal
be stainless steel.

2.2.2.2 Header s

Hori zontal | ower and upper side wall headers shall preferably be square.
However, round headers are acceptable, provided approved stoker seals are
provided. Provide rear wall and front wall headers. Protect the front
wal I header by studs and pack with insulating cement. Provide headers

wi th key caps or gasketed type handhole fittings.

2.2.2.3 Tubes

Boi |l er design pressure shall not be |less than 1724 kPa (gage) 250 psig.
Water tube rows and first two rows of main boiler bank shall be one gage
heavi er than other tubes. Tubes shall be resistance wel ded or sean ess,
ASME BPVC SEC || -A SA-178/ SA-178M G ade A carbon steel not |ess than
63.50 mr 2 1/2 inches O D.; tubes shall not be reduced in size at the
boil er drunms. Manufacturer shall indicate the size, weight, and kind of
tubes on the submittal draw ngs. Furnace walls and roof shall be water
cooled. Radii of bends in tubes shall be such that standard turbine type
cl eaners can easily pass through the full length of the tubes.

a. Wen a boiler is provided with welded wall construction, the tube side
wal I's, front wall, and furnace roof shall be of gastight construction
tubes shall be skin cased for gastight construction

b. The width of the water wall tubes, as determ ned by the outside
di ameter of the tubes, shall cover at |east 50 percent of each of the
front, rear furnace, side walls, and roof of the boiler

c. Tube connections to upper drum shall be so arranged that the ends of
downcomrer tubes shall be covered with water when the water level in
the steamdrumis 50 mr 2 inches below the bottom of the gage gl ass
with the gage glass being centered at the nornal water |evel in the
drum Tube bends shall be free of winkles and at no point of the
bend shall the diameter of the tube be nmore than 3 mr 1/8 inch | ess
than the mnimum al |l owabl e di anmeter of the tubes.

d. Space boiler and water wall tubes so that tubes may be renoved and
repl aced without disturbing another tube.

2.2.3 Boiler Setting and | nsul ation
Provide a conplete setting including firebrick, refractory tile,
i nsulation, tile supports, supporting steel, steel casing, material for

expansi on joints, and necessary work and naterials to provide a conplete
gas envel ope for the convector and water walls.
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2.2.3.1 Expansi on Joints

Provi de expansion joints where required to permt brickwrk to expand

freely without interference with the boiler. Joints shall be of adequate

wi dth, tightly seal ed agai nst | eakage, and free fromnortar, with the outer
100 mr 4 inches sealed with resilient material suitable for 927 to 1093

degrees C 1,700 to 2,000 degrees F. In addition, to allow for expansion

of the inner face, a series of 3 nr 1/8 inch wide vertical openings spaced

1.83 neters 6 feet apart shall be provided on the furnace side of the

wal | . Proper provision shall be made for expansion and contraction

bet ween boil er foundation and fl oor

2.2.3.2 Vel ded wal

a. Inner Casing: Provide No. 10 gage i nner casing for tangent tube
constructi on.

b. Insulation and Firebrick: Back up the walls and roof of the furnace
with not |ess than 63.50 mm 2 1/2 inches of block insulation ( 816
degrees C 1500 degrees F class) or ASTM C155 insulating firebrick
Provi de standard wel ded casing or lagging to cover and protect
i nsul ati on.

c. Furnace Roof Tube Openings: Were necessary, such as where the
furnace roof tubes are separated to enter the drum the opening shal
be conpletely inner cased and filled with ASTM C401 castabl e
refractory.

2.2.3.3 Tube and Til e Furnace Construction

Sides, front and rear walls, and the roof of the boiler, as far as is
practical, shall include water wall tubes backed up with not |less than a
t hi ckness of 63.50 nr 2 1/2 inches of super duty O ass, regular type,
ASTM C27 fire brick followed by high tenperature block insulation 816
degrees C 1500 degrees F C ass or ASTM C155 insulating firebrick

I nsul ation shall not be less than 127 mr 5 i nches thick on the furnace
wal I's and roof, 100 mm 4 inches thick on the side walls beyond the
furnace, and 76 mr 3 inches thick on the rear wall, consisting of two
layers with staggered joints. Plaster the entire exterior of the setting
with a thin coating of plastic high tenperature cenent before the casing
is applied.

2.2.3.4 Drum Header and M scel | aneous | nsul ation

a. Drum Heads: Insulate drumheads with a m nimumthickness of 51 mr 2
i nches of calciumsilicate blocks applied in two 25 nmr one inch | ayers
with 25 nr one inch mesh wire fabric enbedded between |layers. Entire
surface shall be neatly finished with 13 mr 1/2 inch coat of snpoth,
hard finish hydraulic setting insulating cement with one inch chicken
wi re nesh enbedded therein. Neatly finish drumheads with a field
applied 0.47 kg 14 ounce per square neter yard glass cloth.

b. Drum Top and Header: Insulate the top half of the steam drum as
previously specified for drum heads, but finish with 16 gage wel ded
steel casing. Provide insulation to the flange on snmoke outlet of the
boiler. Insulate headers and downcomer tubes with not |ess than 38 n
1 1/2 inch thick calciumsilicate bl ocks banded in place, covered with
13 mr 1/2 inch thick coat of hydraulic setting insulating cenent and
encl osed in an 18 gage netal |agging with openings for access to
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handhol e fittings, as required.

c. Mscellaneous: Provide special firebrick and tile required in
connection with fitting of doors and seals, and around stoker and
headers. Build arches of wedge brick where arches are required for
door openings. Line doors exposed to furnace radiation for full depth
of door with plastic refractory properly fastened to door. Caul k
expansion joints with tenperature resisting caul king material at
poi nts where setting joins parts of boiler. Provide air passages in
insulated walls or brick work required for the stoker

2.2.3.5 Baf fl es

When provi ded, baffles shall be properly located and practically

gasti ght. Maxi mum vel ocity at end of baffle where gas turns shall be 17
nmeter 55 feet per second, except at baffle above rear pass hopper where
maxi mum vel ocity shall not exceed 12 nmeter 40 feet per second.

2.2.3.6 Casi ng

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: Designer shall fill in this blank depending
on type of air pollution equipnent and maxi num

pressure possible to be exerted on boiler casing by
i nduced draft fan. Do no use |less than 4980 Pa 20

i nches of water gage.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

Provide the entire setting, other than the top half of the steamdrumw th
a continuously welded tight skin steel casing of not |less than 10 gage, or
an integral wall construction with outer casing of not |ess than 12 gage
construction. Weld other steel casing joints where practicable, and
reduce the nunber of bolted joints to a mninum |In places where sections
of the casing are subject to rempoval periodically for inspection and
mai nt enance, the casing shall be bolted using 18 mr 5/8 inch bolts on not
nore than 76 nmr 3 inch centers with joints gasketed. Design the stee
cased settings to withstand an internal negative or positive pressure of
not |less than the naxi mum static pressure generated by the boiler fans at
shutof f and test block, plus a 25 percent safety factor w thout
obj ectionabl e deflection of sides, or damage to side walls, casing, or
refractory materials, or other parts of the unit. The m ni mum design
pressure shall be a | ] Pa inch water colum. Make proper provisions
for expansion and contraction of the casing w thout creating breakage or
air leaks. Wth a surface wind velocity of 0.07 neter 2 feet per second,
t he average surface tenperature of the casing shall not exceed 66 degrees C
150 degrees F while the boiler is operated at full rated load in an
anbi ent tenperature of 38 degrees C 100 degrees F. Finish the top half of
the steamdrumw th 16 gage wel ded steel casing, as previously specified
for the setting.

2.2.3.7 Access and Cbservati on Doors
a. Ceneral: Provide boiler with a sufficient nunber of access and
observation doors, to give free and easy access and observation to
parts of the interior of the boiler.
b. Access and d eaning Doors: Provide a mnimm of [ ] by 450 mr 18

i nch access and cl eaning doors to give free and easy access to parts
of the interior of the setting and the convection section of boiler
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Brick up the furnace access door openings with No. 1 firebrick or
firebrick tile properly held in place, between door and furnace.

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: At the text below, consider that access is
essential to all spaces between boil er tube banks,

t he convection section, and on both sides of baffles
wi thin these spaces. Consider access door under

bur ner box when oil fired.
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

c. Observation Doors: Provide boiler with not |ess than | ] by 250 mm
10 i nch observation doors and | ] 100 by 100 mr 4 by 4 inch peep
doors.

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: At the text below, do not specify less than 8
observation doors and consider using nmore when it is
desired. On traveling grate stokers an observation
door should be | ocated above each air zone on both
sides of the boiler which will probably result in

using a greater nunber of observation doors.
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

d. Door and Qpening Frames: Franes and front plates for openings for
doors, soot blowers, overfire air openings, and other such itens, in

the pressure parts shall be conpletely gastight and airtight. Door s
shal | cl ose agai nst planed seats or the equival ent and shall be
provided with heavy |atches. Anchor door frames securely. There

shall be no air |eaks between door franes and setting.
2.2.3.8 Draft Connecti ons

Provi de draft connections through setting and steel casing for draft and
airfl ow connections for combustion control and metering. Provide draft
connections for neasuring furnace draft, boiler outlet gas pressure, [and]
econom zer outlet gas pressure[, and fly ash collector outlet gas
pressure]. Provide other openings as required for tenperature el enents
and ot her conbustion control and netering itenms in accordance wth

ABMA Boi |l er 103, recomended standard instrument connections unl ess

ot herwi se specified.

Connection M ni mum Si ze
Thru setting 50 nm

Fl ue gas 25 mm

Air ducts (w ndbox) 25 mm
Connection M ni num Si ze
Thru setting 2 inches
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Connection M ni num Si ze
Fl ue gas 1 inch

Air ducts (w ndbox) 1 inch

2.2. 4 Support and Fram ng

]

2.

2

a. Support the boiler entirely independent of the casing and tile work
in a nanner that will allow for expansion and contraction w thout
straining part of boiler or affecting the setting. Support boiler and
stoker entirely on structural steel work extending down to foundations
as indicated.

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: At the text bel ow, provisions nust be nade
for adequate boiler foundations based on soi
conditions at each plant |ocation. Foundations
shoul d be typically detailed on the draw ngs.

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

b. Provide structural steel colums and beans to support the boiler
[ 1, [ ] [and] [stoker] [and the boiler operating floor
adj acent to the boiler,] [wal kways, and platfornms] [as indicated].
Si ze steel to support the equi prent dead | oads inposed, plus a mninum
live load of 976 kg 200 pounds per square neter foot.

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: Designer should include here any provisions
where boiler steel is to serve as support for

portions of building, or equipment.
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

c. Boiler manufacturer shall furnish a drawi ng showi ng the nmagnitude and
| ocation of the | oads inposed by the equi pmrent and structural steel on
the building structural steel.

d. Provide anchor bolt setting plans along with anchor bolts with nuts
and sl eeves that shall be set in concrete for attachnment in support of
boiler and allied equipnent. Provide bolts and nuts as required for
items furnished

2.5 Boi | er Hoppers

.2.5.1 Rear Pass Hoppers

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: Delete bracketed portions with cinder return
(fly ash reinjection) when a cinder return system
will not be incorporated into the project.

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 S R R

Provi de rear pass hoppers at the rear of the stoker or boiler setting.
Construct hoppers of 6 mr 1/4 inch thick wel ded steel plate as approved.
Hoppers shall have m ni num storage capacity based on 8 hours of operation
at full load with no cinder return (fly ash reinjection) and shall have
200 mr 8 inch dianeter outlets with standard flanges on the bottom of the
hoppers.[ Coordi nate hoppers and hopper outlet flanges with overfire
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air-cinder return reinjection systemfurnished by the stoker
manuf acturer.] Provide insulation and |agging for the hoppers as specified
for the boiler.

2.2.5.2 Pl enum Chanber

Encl ose the underside of the grates so as to forma pl enum chanber and not
permt any | eakage of siftings onto the floor. Provide this chanber with
a single hopper conplete with access door and supporting steel. Provide
manual |y operated double | eaf stoker blast gates at duct connection to

pl enum chanber. Provide an 200 mm 8 inch dianmeter outlet with standard

fl ange on bottom of the hopper.

2.2.5.3 Ash Storage Hopper

Hopper is specified under the paragraph ASH HANDLI NG EQUI PMENT in this
section.

2.2.6 Boiler Trim

Fittings, drain valves, drain piping, feed piping, pressure gages, feed
val ves, stop val ves, check val ves, safety val ves, and other appurtenances
shall conmply with the applicable requirenents of the ASME Boil er and
Pressure Vessel Code. Components shall conformto the foll ow ng:

2.2.6.1 Boi |l er Bl owoff Val ve

Provi de flanged [C ass 250 cast iron] [C ass 300 cast steel] body,
seatl ess, sliding plunger type valves mounted in tandem at each boil er
bl owof f connecti on.

a. Steel gate, globe and angle valves: ASME B16. 34.
b. Safety, relief, and safety relief valves: M L-DTL-18436.

2.2.6.2 St eam Gage

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: Sel ect gage scale to operate within the
mddle third of the range.

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 a 300 mm 12 inch dianeter indicating steamgage with chrom um
plated trimand zero to | ] kPa (gage) psig scale. Gage shall be
conplete with siphon, valve, piping, and fittings to properly connect
same. Gage shall be flush nounted on a 368 mr 14 1/2 inch square by 5 mr
3/ 16 inch thick steel plate. Provide plugged tee connection for
connection to renote steam gage

2.2.6.3 Wat er Col um

Provide a safety water colum with high and | ow water alarm suitable for

t he design pressure of the boiler. Columm shall be conmplete with

t hr ee- chai n- oper at ed gage cocks, heavy duty inclined gage gl ass, and

qui ck-cl osi ng water gage val ves having cross |evers and chai ns operated
fromfloor. Gage glass shall be readable fromany point directly bel ow
unit. Mke connections to water colum fromboiler with extra strong
steel pipe and forged steel fittings. Provide crosses instead of tees or
el bows, with screwed plugs in open ends. Term nate bottom of water columm
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and water colum gage glass with plug-in type val ves accessible from
operating floor. Provide plugged, screwin type connections in water

col um piping to accormmpdate a renote |evel indicator. Provide gate

val ves inmedi ately bel ow water colum and gage gl ass. Provide a suitable
[anp fixture to illum nate water colum.

.2.6.4 Saf ety Val ves

Provi de not |ess than | ] cast steel or cast iron body high capacity
safety valves to give a total steamrelieving capacity in accordance wth
the ASVE BPVC SEC | requirenents as to total boiler and water wall heating
surface. Valves shall be set with a set pressure of | ] kPa (gage)
psig, | kPa (gage) psig] [, kPa (gage) psig] [and kPa (gage) psig
] respectively. Valves shall have flanged inlet and outlet connections.

.2.6.5 Non- Return Val ve

Provide a non-return valve on each boiler steamoutlet. The valve shal
be a stop check angl e body val ve, flanged, C ass 250 cast iron or O ass
300 steel body with handwheel shutoff, pressure operated disc and externa
equal i zer. The assenbly for manual operation shall be outside screw and
yoke type

.2.6.6 Bl owof f Connecti ons

Bott om drum bl owof f connection on boiler shall be | ] mr inch dianeter
and extended to outside of setting terminating with Cass 250, tandemiron
body, flanged bl owoff val ves, and shall be in accordance wth

ASME BPVC SEC |, Art. PG 59. Boiler water wall bl owff connections and
econom zer inlet pipe blowff shall be 40 mm 1 1/2 inch dianeter and
extended to outside of setting and equi pped with sane type val ves.

Provi de stop val ves for water colunmm bl owoff connecti ons.

.2.6.7 M scel | aneous Stop Val ves

Provi de stop val ves for each connection to boiler near boiler; include
val ves for soot blowers, chemcal feed, vent, continuous bl owoff, and
requi red drains.

.2.6.8 Tube Cl eaner

Provi de one tube cleaner suitable for cleaning tubes of the boiler. Tube
cl eaner shall operate on water at 1034 kPa (gage) 150 psig pressure. Tube
cl eaner shall be conplete with one notor, one wench, one cutter head
assenbl ed, one universal coupling for cutter head, two sets of cutters,
two sets of cutter pins, one set of arm pins, one set of keeper pins, one
brush with a set of refills, one tool box, and two 15 neter 50 foot

| engt hs of heavy duty hose with 20 mr 3/4 inch dianeter pipe connections.

.2.6.9 Wenches

Provi de special wenches required for proper maintenance of equipnent.
2.7 Boiler Limt Interlocks

Provi de applicable boiler Iimt interlocks required by FS F-B-2910 and
connect to effect safety shutdown of the stoker[ and oil burners].

Interl ocks shall be compatible with and integrated into the
i nstrumentati on system as specified.
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2.

2.8 Soot bl ower s

Provide the boiler [and] [econonizer] [and air preheaters] with a
soot bl owi ng system using [stean] [conpressed air] for renoving the
deposits of soot and fly ash fromthe heat transfer surfaces. Sufficient
nunber of bl ower elenents shall be provided to adequately cl ean the heat
transfer surfaces. Fixed position, nulti-nozzle rotating el enents may be
provided in applications where flue gas tenperatures do not exceed 982
degrees C 1800 degrees F. Retractable soot blowers shall be provided
where flue gas tenperatures exceed 982 degrees C 1800 degrees F

.2.8.1 Fi xed Position Soot Blowers (Steam

Soot bl owers shall be steam fixed position, multi-nozzled, rotating,

val ve-in-head type with electric notor operation to permt the proper

cl eaning of the heat transfer surfaces with cam operated val ves arranged
to automatically open the steamval ve through the proper arc of

rotation. Cans shall be adjustable to give the proper operating arc or
shal | be specifically designed for each l|ocation. Furnish and instal

soot bl owers complete, including valve-in-head bl ower heads, wall sleeve
bushi ngs, high tenperature elenments, |ow tenperature elenments, | ]
volt, [ ] Hz., | ] kW hp notor operators, hand operated drain
valve, with drilled orifice and disc to prevent tight shutoff, elenment
supports, clanmps, bolts, and other such itens. Furnish necessary piping
and val ves including drainlines, shut-off valves, piping supports and

i nsul ati on. Wel d soot blower piping and fittings. No screwed piping or
fittings will be permtted. Blower elenents shall be carefully installed
to avoid rubbing on tubes which woul d cause eventual tube failure.
Scavengi ng air connections fromforced draft fan shall be provided where
required to protect blowers in non-blow ng position. Provide a single
control station containing start and stop pushbuttons and necessary rel ays
to control the notor operators.

.2.8.2 Fi xed Position Sootbl owers (Air Puff)

Soot bl owers shall be air puff type, fixed position, nulti-nozzled rotating
el ement type conplete with air master controller for each boiler, entirely
air-operated and designed for controlled automati c sequential operation
Units shall be operated in such a manner that air issues fromthe el ement
in a series of sustained high pressure puffs of approximtely one second
duration each. During each puff, the elenent shall be rotated through a
predet erm ned and neasured short arc (17 1/2 degrees) by neans of a
ratchet mechanismin the sootbl ower head. Between each puff, no air shal
flow t hrough the bl owers and there shall be sufficient time for the system
to be restored to full pressure. Wen the blow ng cycle has been

conpl eted, the controller shall automatically stop the sequence. Provide
soot bl owers conplete with wall sl eeve bushings, el enent supports, clanps
bolts and other required conponents. Provide necessary piping and val ves,
i ncludi ng shutoff val ves, piping and supports. Wl d sootbl ower piping and
fittings. No screwed piping or fittings will be permitted. Carefully
install blower elenents to avoid rubbing on tubes which woul d cause
eventual tube failure.

.2.8.3 Retract abl e Soot bl ower s

Provide in lieu of fixed position type and where flue gas tenperatures
exceed 982 degrees C 1800 degrees F. Sootblowers shall be [air]
[electric] nmotor operated. Rotation of the bl ower shall be continuous

SECTION 23 52 33.02 20 Page 63



fromthe nonent the | ance begins to extend. Rotating and traversing
speeds shall be independentl|ly adjustable by changi ng sprockets. Blowers
shal |l be conplete with heavy steel housing, outside adjustnent of nozzle
pressure, alloy lance, wall sleeve, supports, and other necessary
appurtenances required for a conpletely workabl e system

.2.8.4 El enent s

Equip units with elenents specially designed for use with [steam [air].
El ements subjected to tenmperatures of 482 to 816 degrees C 900 to 1500
degrees F shall be chrom um covered extra heavy carbon steel tubing or a
chrone alloy as specified for a higher tenperature; between 817 to 927
degrees C 1501 to 1700 degrees F, they shall contain not less than 20 to
23 percent chronme; from 928 to 982 degrees C 1701 to 1800 degrees F, not
less than 24 to 27 percent chrone. Provide a flexible connection between
each head and el enent.

.2.8.5 Contr ol

On the operating floor provide a pushbutton for each boiler for starting
and st opping system

.2.8.6 Control for Sootbl owi ng System

Provi de sootbl owi ng systemw th an autonmatic programmabl e control system
which will automatically start and stop each sootbl ower in progranmmabl e
sequence and monitor and di splay operation of sootblowers. Provide an
overriding control which will pernmt manual start-stop operation of
soot bl ower s.

.3 ECONOM ZER

Provi de econoni zer [separate fromthe boiler] [integral to and within the
boiler setting]. Econom zer shall be of the [bare tube] [cast iron fin
covered steel tube] design conplete with feedwater piping between
economni zer and boiler drum Economi zer shall be constructed in accordance
with the requirenents of ASME BPVC SEC | neeting the design and operating
conditions as specified for the boiler and bearing the ASVME Code synbol
stanp. Econom zer shall be suitable for the operating conditions and the
fuels specified. Materials provided shall wthstand tenperatures and
pressures prevailing under maxi num | oad conditions. Econom zer casing,

i nsul ation, and | aggi ng shall be specified for the boiler

.3.1 Accessories
Provide the foll owi ng accessories and equi prent for each econoni zer

a. Sootblowers of the sane manufacturer and constructi on as soot bl owers
to be provided for boilers;

b. Stack tenperature control with sensor and notorized feedwater
tenmperature control valves to function to limt flue gas tenperature
to a mninumof | ] degrees C F by nodul ating feedwater to the
bypass;

c. Tenperature and pressure indicators on feedwater outlet;

d. Tenperature and pressure indicator on feedwater inlet;
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e. Tenperature and pressure indicator on flue gas outlet;
f. Tenperature and pressure indicator on flue gas inlet;
g. Manual shutoff and bypass piping and val vi ng;

h. Low point drain pipe conplete with two bl owoff valves as specified for
the boiler; and

i. Audible alarmw th silencing switch and indicating lights for high
feedwater exit tenperature, |ow feedwater exit tenperatures, |ow or
high flue gas exit tenperature, |ow feedwater entrance tenperature or
pressure.

2.4 COAL GRATE STOKERS

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: Choose from either the paragraphs and
subpar agr aphs bel ow TRAVELI NG GRATE COAL STOKER or
t he paragraphs and subparagraphs TRAVELI NG GRATE
SPREADER COAL STOKER that followit.

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

[2.4.1 Traveling Grate Coal Stoker

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: Designer shall select type of stoker nopst
suited for each project. Stoker Selection Criteria
is shown in NAVFAC Design Manual DM 3.6, Table 12.

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

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: \When the boiler is not part of this project
insert Coal Analysis at end of this paragraph

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

St oker shall be of the bar and key traveling grate type arranged for rear
ash di scharge. Stoker shall be capable of continuous operation at such
rate as required for the continuous output of not |ess than that specified
for the boiler and shall satisfactorily provide for automatic operation

by means of conbustion control system w thin the range gi ven when burning
the specified coal and operated in accordance with instructions supplied
by the manufacturer. Obtain satisfactory operating conditions throughout
the full operating range of the stoker. The stoker shall be considered as
an integral part of the steam generator and shall be subject to applicable
provi sions of the boiler design and service conditions together with

requi renents of tests, performance guarantees and ot her warranties
specified for the boiler. Coal analysis shall be as specified in the Coa
Anal ysi s Schedule for the boiler. The gate nmoving nmechani sm shall be
positive, up and down, and equi pped with suitabl e operating mechani sm for
manual control. Provide an indicator to show the vertical position of the
gate and the thickness of the fuel bed.

2.4.1.1 St oker Grate Heat Rel ease Rate

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

NOTE: Nornmally the stoker grate heat release will be
1417 kW per square neter 450,000 Btu per square
foot per hour when coal neeting the criteria set out
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in the Stoker Selection Criteria shown in NAVFAC
Desi gn Manual DM 3.6, Table 12 is used. Wen coa
is specified which does not neet this criteria then
the grate heat release will have to be | owered
accordi ngly.

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

Not greater than | ] kW per square neter Btu per square foot per hour
at the specified maxi mum continuous rating for the boiler. The square
nmeter feet of projected grate area shall be the product of the length
nmeasured between the inside of the coal gate and the centerline of the

rear

4.

a.

1

shaft or return bend and the width of the grate.
2 Construction

Fuel Feed Control: Control fuel feed to the stoker by the stoker
speed and the vertical position of the coal regulating gate. Coa

gate to vary the thickness of the fuel bed shall be of heavy cast iron
with refractory facing to protect it fromthe furnace heat. The gate
novi ng nechani sm shall be positive, up and down, and equi pped with

sui tabl e operating position of the gate and the thickness of the fue
bed.

Coal Hopper: Provide a coal hopper of 6 nr 1/4 inch thick Type 304 or
316 stainless steel plate at the front of each stoker. The capacity
of the hoppers shall not be less than | ] cubic neters feet.

St oker Front Encl osure: Provide stoker fronts with dust tight

encl osures of not |ess than 10 gage plate to elimnate dust fromthe
boil er roomand prevent air infiltration to the grate. Fit these
fronts with access doors.

Air Plenum (Siftings Hopper) and Ducts: Provide an undergrate air

pl enum and air ducts for the stoker which will receive air fromthe
forced draft fan. Plenumand air ducts shall be not |ess than 10 gage
steel plate. Provide concrete ducts or airways along the sides of the
setting when adaptable to use by the stoker submitted. Provide ducts
in accordance with draw ngs and requirenents furnished by the stoker
manuf acturer. Provide unit with necessary observation doors or ports
of the self-closing glass-covered type for side walls, including a

m ni mum of four for observing the underside of the grate.

Stoker Air Zones: The stokers shall have not |ess than | ] air
zones with individual control to each zone in order to provide optinum
control of combustion conditions for loads within the specified range
and shall be so arranged that a positive air seal will be formed

bet ween each zone. Design the zones to provide renmpoval of siftings.
To ensure proper air distribution to each zone, provide an air control
val ve or danper for each zone. Control valves or danpers shall be
hand controll ed and shall be accessible for instant adjustnent by the
operator fromthe side of the stoker. Provide each zone with a pipe
opening for a draft gage connection and provi de connection in the
overfire air duct for the sane purpose.

Stoker Grate: Mount the traveling grate stoker grate keys (clips) on
carrier bars supported froman endl ess heat treated type steel chain
Provi de wearing shoes on the carrier bars to carry the grate wei ght on
skid rails extending the I ength of the furnace. The chain |inks
shall nesh with the shaft sprockets transmitting the driving force to
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the endl ess chain. Gate keys (clips) shall be chronme alloyed cast
iron to resist growh. Links shall be uniform Gates shall be made
of the best quality, heavy duty, heat resisting, cast iron or cast
alloy carefully cast to mininmze initial strain. The sifting hoppers
and removal systemshall be so arranged that siftings may be renoved
from zones.

g. Grate Thernocouples: Provide two grate tenperature sensing
t her nocoupl e arrangenents on each grate to indicate and record grate
tenmperatures on the operator's [interface console] [control panel].

h. Tension Adjustnent: Provide a conveniently |ocated adjustnent
accessi ble fromoutside of the boiler or through access plates in the
stoker front cover for regulating the tension of the grate. Provide
adequat e adj ustnent for the chain |ength.

i. Stoker Seals: Provide the stoker with seal s between the bottom of the
sidewal | header and the frame. Provide restraints in the boiler
setting to prevent seals at rear of stoker from opening up

j. Stoker Support: Stoker and drive shall be conplete with supporting
structural steel framework. Locate and protect structural supports so
that they will not be overheated or damaged by heat fromeither the
furnace or ash pit.

k. Gate Return Run Support: Adequately support the |lower return run of
the grate on a system of cross nmenbers and | ongitudi nal nenbers or
skids. Provide an air seal between this |lower drag frame and ash pit
and siftings hopper.

.4.1.3 Grate Ash Discharge Encl osure

Encl ose rear end of grate, where ash is discharged into the hopper bel ow
the floor line, with a dust tight enclosure made of heavy steel plates
properly protected with fire brick where exposed to the furnace. Fit
vertical ends of this enclosure with cast iron, refractory lined

i nspection and access doors, one for each feeder. Seal off roof of this
enclosure with refractory, protecting netal parts fromthe furnace
tenmperature with refractory. Exposed nmetal parts in the enclosure are not
accept abl e. Encl osure shall be conpatible with the ash storage hopper as
speci fi ed under the paragraph ASH HANDLI NG SYSTEM in this section

.4.1. 4 St oker Grate Drive

Drive the grate of the stoker through hydraulic drive, or with electrica
notor and transm ssion equi pnent as specified below. Drive shall have a
vari abl e speed ratio of not less than six to one with the speed changi ng
device, controlled automatically by the conbustion control system
Provi de a nanual and reversing adjustnment so the grate speed can be
operat ed i ndependent of the conbustion control system Provide adequate
safety release to prevent damage to the drive or grates due to foreign
material or jamm ng of the grates. Provide the front and rear shafts of
the grates with an adequate lubrication systemwith fittings |ocated on
t he outside of the setting.

a. Electric Motor: Motor shall be [ ] volt, [ ] phase, |

rpm 60 Hz, totally enclosed, fan cooled, not |less than | ] kW hp
as specified under the paragraph MOTORS AND DRIVES in this section
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b. Mechanical Drive: Mechanical drive shall include variable speed
transm ssion with gears and chains, enclosed in an oil tight case, and
running in a bath of oil. Bearings shall be of the anti-friction
type, with hardened inner and outer races and fitted with forced
[ ubrication fittings.

c. Hydraulic Drive: Hydraulic drive shall include a conplete hydraulic
systemw th adequately sized reservoir, dual punps, oil piping to and
fromdrive, control and isolating valves, oil cooler, when required,
with self-operated cooling water control valve, oil tenperature
i ndi cator, and other accessories for a conplete, satisfactory
operating system

2.4.1.5 M scel | aneous Equi prent

Provi de shafting, couplings, bearings, drives with guards, |inkages, rods,
and ot her m scell aneous equi pment fromthe stoker manufacturer required or
necessary for interconnecting of the stoker units and drives necessary for
a conpl ete operating system Provide equi pnent even though it is not
specifically mentioned herein. Gears, chains, belts, couplings, and other
nmovi ng parts shall be properly encl osed or guarded.

2.4.1.6 Lubricati on

The entire stoker nechani smshall have adequate provisions for proper
| ubrication where required and shall be equi pped with conveniently | ocated
fittings for this purpose.

2.4.1.7 Overfire Air System

Provide an overfire air systemfromthe stoker nanufacturer to ensure good
ignition at the stoker front and adequate control of snoking. System
shal I include necessary nozzles, ducts, and overfire air fan with notor
drive. VWhen nore than one row of nozzles is supplied, provide individua
air volume control for each row or set as required. Locate nozzles or
protect themw th shields so as to prevent plugging of the nozzles in
servi ce. Nozzl es shall be constructed of materials suitable for service
at maxi num tenperatures antici pated. Provide necessary arrangenents to
the water wall tubes, arch construction, refractory, insulation, and
casing fromthe boiler manufacturer, to permt installation of an adequate
overfire air system Overfire systemshall be capable of providing a

m ni mum of 15 percent of total conbustion air at the required static
pressure.

1[2.4.2 Traveling Grate Spreader Coal Stoker

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: Choose this paragraph and its subparagraphs
or the paragraphs and subparagraphs above, TRAVELI NG
GRATE COAL STOKER

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

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 the boiler is not part of this project
i nsert Coal Analysis at end of this paragraph

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

St oker shall be of the overfeed, synchronized, self-feeding, spreader
stoker type with continuous cl eaning forward noving bar and key grates
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suitable for burning a portion of the coal in suspension and burning the
bal ance on the grates. Stoker shall be capabl e of continuous operation at
such rate as required for the continuous output of not |ess than that
specified for the boiler, and shall satisfactorily provide for automatic
operation by means of the conbustion control system within the range

gi ven when burning the specified coal and operated in accordance wth

i nstructions supplied by the manufacturer. Stoker shall be considered an
integral part of the steam generator and shall be subject to al

appl i cabl e provisions of the boiler design and service conditions together
with requirements of tests, perfornmance guarantees and other warranties
specified for the boiler. Coal analysis shall be [as specified in the
Coal Analysis Schedule for the boiler] [as listed bel ow].

2.4.2.1 St oker Grate Heat Rel ease

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: Normally the stoker grate heat release will be
2205 kW per square neter 700,000 Btu per square

foot per hour when coal neeting the criteria set out
in the Stoker Selection Criteria shown in NAVFAC
Desi gn Manual DM 3.6, Table 12 is used. Wen coa

is specified which does not neet this criteria then

the grate heat release will have to be | owered

accordi ngly.

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

The active grate area shall be such that the heat rel ease at the maxi num
continuous rating shall not exceed | ] kW per square neter Btu per
hour per square foot. At minimumboiler rating the stoker grate heat

rel ease shall be a mininumof [2280] [2850] M per square neter [200, 000]

[ 250, 000] Btu per square foot; this results in a guaranteed turndown ratio
of [ ] to 1. Gate area shall be the product of the width between the
i nside faces of the sidewall heaters at the grate |line and the |ength of
the air-supplied grate area. The grate shape shall be designed so that
the heat rel ease per front neter foot of stoker wi dth does not exceed 2930
kw 10, 000, 000 Btu/ hour at the maxi num conti nuous boiler rating.

2.4.2.2 Construction

a. Fuel Feed Control: Coal shall be fed to and distributed in the
furnace by not |less than three overfeed type spreader stoker feeders
for each boiler. Feeders shall be operated sinultaneously and at
synchroni zed speeds so that any one feeder nmay be taken out of service
wi t hout affecting the operation of the others. Each feeder shall be
readi |y adjustable to ensure proper fuel distribution within the
furnace. Design and size the total comnbined wi dth of the feeder
openi ngs for proper distribution of the fuel over the width of the
stoker grate. Design shall be such that the conmbi ned wi dth of the
feeders shall not be less than 40 percent of the width of the stoker
grate. The feeders shall be capable of handling and uniformy
di stributing coal varying in size from 6 to 32 mr 1/4 to 1 1/4 inches
with no nore than 40 percent passing a 6 mm 1/4 inch round nmesh over
the entire grate area. The feeder shall be capable of properly
performing with nmoisture in the fuel as high as 15 percent by
wei ght . Material s of construction shall be such that coal with high
sul fur content can be satisfactorily used wi thout extensive corrosion
over the lifetinme of the parts. Provide noving parts of the feeders
with anti-friction type bearings and with a forced system of
[ ubrication. Bearings subject to high tenperatures shall be water
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cooled. GCear teeth shall be machine cut.

b. Coal Hopper: Provide a netal hopper for each spreader stoker feeder
Hoppers shall be not less than 6 mr 1/4 inch thick 304 stainless steel
plate, rigidly reinforced and connected to the coal grates. Support
hoppers fromthe floor or boiler colums to elimnate weight on the
feeders. Provide hoppers with suitable cleanout doors |located in the
front.

c. Air Plenum (Siftings Hopper) and Ducts: The traveling grate/stoker
shall be conplete with under grate air plenum manually operated bl ast
gates and operating handles, and siftings hopper. Plenumand air
ducts shall be not less than 10 gage steel plate. Locate and protect
structural supports so that they will not be overheated or danaged by
heat fromeither the furnace or ash pit. Provide unit with necessary
observation doors or ports of the self-closing glass-covered type for
side walls, including a m nimm of four for observing the underside of
the grate.

d. Stoker Grate: Gates shall be made of the best quality, heavy duty,
heat resisting, cast iron or cast alloy carefully cast to mninze
initial strain. Specially design the grates for spreader stoker
firing. Gates shall be of high resistance, air metering type with
closely and uniformy spaced sel f-cl eaning air openings. The grates
shal | have close fitting, overlapping edges to prevent air |eakage at
the joints. Provide undergrate air seals at both the front and rear
ends fabricated of cast iron and counterweighted so that they wll
al ways be in close contact with the under sides of the grates.
Construct the rear seal to proportion the air flow through the rear
end of the grate to expedite coking and ignition of the coal, thereby
properly conditioning it for efficient conbustion when the fuel bed
reaches the active air admitting area. Si de seal s between edge of
stoker grate and boiler shall be approved bel |l ows type.

e. Gate Thernmocouples: Provide two grate tenperature sensing
t her nrocoupl e arrangenents on each grate to indicate and record grate
tenperatures on the operator's [interface console] [control panel].

f. Tension Adjustnment: Provide a conveniently |ocated adjustnent
accessi ble fromoutside of the boiler or through access plates in the
stoker front cover for regulating the tension of the grate. Provide
adequat e adj ustnment for the chain |ength.

g. Stoker Support: Stoker and drive shall be conplete with supporting
structural steel framework. Locate and protect structural supports so
that they will not be overheated or damaged by heat fromeither the
furnace or ash pit.

.4.2.3 Grate Ash Discharge Encl osure

Encl ose front end of grate, where ash is discharged into the hopper bel ow
the floor line, with a dust tight enclosure made of heavy steel plates
properly protected with fire brick where exposed to the furnace. Fit
vertical fronts of this enclosure with cast iron, refractory |ined

i nspection and access doors, one for each feeder. Seal off roof of this
enclosure with refractory, protecting the netal parts fromthe furnace
tenmperature with refractory. Exposed netal parts in the enclosure are not
acceptable. Enclosure shall be conpatible with the ash storage hopper as
speci fied under "Ash Handling Systeni this section
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2.4.2.4 Feeder Drives

At the option of the Contractor, the drives shall be either individually
driven and controlled feeders or feeders driven by a line shaft with
i ndi vidual clutch arrangenents.

a. Controlled Feeders: The individually driven and controlled feeders
shal | have a variable speed drive on each distributor and a silicon
controlled rectifier (SCR) D.C. notor drive for each drumor feed
box. A master controller shall receive a fuel demand signal fromthe
conbustion control systemand control the individual slave controllers
of the individual SCR units to satisfy the particular fuel demand.
Control arrangenent shall provide for sinple adjustnents between
feeders for equal fuel delivery and al so for single feeder biasing.

b. Line Shaft Feeder: The feeders driven by a line shaft shall be driven
t hrough a variabl e speed drive having a ratio of not |ess than three
to one. Feeder drive shall be so arranged that each feeder is
i ndependently driven froma lineshaft so that any feeder can be
engaged or di sengaged without disturbing the operation of the
remai ni ng feeders. Fuel delivery shall be governed by the conbustion
control system

c. For either stoker drive system provide a conplete operating unit with
necessary shafting, couplings, bearings, drives with guards, |inkages,
rods, and other equi prent, as required or necessary for any
i nterconnecting of the stoker units and drives. This equiprment shal
be provided even though it is not specifically nentioned. Provi de
safety release to prevent danmage to the units due to foreign naterials
in the coal or other causes of overl oad.

d. Distributor: The distributor shall be driven by a variable speed
electric drive which is manually adjusted to achi eve opti mum
di stribution.

.4.2.5 St oker Grate Drive

Drive the grate the stoker by [hydraulic package] [electrical notor] [a
steam turbine] through a variable speed device with a speed ratio of at

| east six to one, with the speed changi ng device, controlled automatically
by the conmbustion control system Provide a nanual adjustnent to regul ate
grate speed ratio to fuel feed in order to conpensate for variations in
the ash content. Provide a suitable safety rel ease device to prevent
damage to the drive or grates due to foreign material or other obstruction
interfering with the grate operation

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

NOTE: Make heat bal ance to determ ne whether it is
nore econonical to use turbine drives rather than

el ectric notors.
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

a. Electric Motor: Motor shall be [ ] volt, [ ] phase, | ]
rpm 60 Hz, totally enclosed, fan cooled, not |ess than | ] kW hp
as specified under the paragraph MOTORS AND DRIVES in this section

b. Steam Turbines: Drive shall be by steamturbine conformng to
NEVA SM 23 as nodified below. Turbine shall be noncondensi ng capabl e

SECTION 23 52 33.02 20 Page 71



10d.

of produci ng braking power | ] kW horsepower at [ ] rpmat a

steamrate of not nore than | ] kg pounds per brake power hour.
Inlet steam condition, upstream of built-in governor, shall be [ ]
kPa (gage) psig and | ] degrees C F. Exhaust steam conditions at

exhaust nozzle shall be | ] kPa (gage) psig. Turbine rotation
shal |l be [cl ockw se] [counterclockw se] and shall be [direct
connected] [geared] to the driven piece of equipnment which shal

operate at | ] rpm Piping connections 50 nm 2 inches and snaller
shal |l be screwed. Connections 65 mr 2 1/2 inches and |l arger shall be
flanged. Inlet flanges shall be raised face suitable for the inlet

pressure specified. Exhaust flanges shall be dass 125 or O ass 150
flat-faced flanges. Turbine shall be conplete with insulation and
lagging. Insulation shall be as specified in Section 23 07 00 THERVAL
| NSULATI ON FOR MECHANI CAL SYSTEMS. Tur bi ne governor shall be of
direct oil relay type with 10 percent adjustable speed range.
Lubrication shall be of the manufacturer's standard non-pressure type.

Mechani cal Drive: Mechanical drive shall include variable speed
transm ssion with gears, wormdrives and bearings, enclosed in an oi
tight case, and running in a bath of oil. Bearings shall be of the

anti-friction type, with hardened i nner and outer races and fitted
with forced lubrication fittings.

Hydraulic Drive: Hydraulic drive when required shall include a

conpl ete hydraulic systemw th adequately sized reservoir, dual punps,
oil piping to and fromdrive, control and isolating val ves, oi

cool er, when required, with self-operated cooling water control valve
oi |l tenperature indicator, and other accessories for a conplete,

operating system Hydraulic drive systemnotor, shall be | ]
volt, [ ] phase, 1200 rpm 60 Hz totally enclosed, fan cool ed, not
| ess than [ ] kW hp as specified under the paragraph MOTORS AND

DRIVES in this section

M scel | aneous Equi prent: For a stoker drive system provide a

conpl ete operating unit with necessary shafting, couplings, bearings,
drives with guards, |inkages, rods, and other equipnent, as required
or necessary for any interconnecting of the stoker units and drives.
Thi s equi pnment shall be provided even though it is not specifically
mentioned herein. The front and rear shafts of the grate are to be
fitted with a forced systemof lubrication with fittings |ocated on
the outside of the setting. The devices for changing the speed ratio
of the grate drives shall be connected to the fuel feed regul ation
system so both fuel feed and grate speed can be synchroni zed and
controll ed automatically by the conbustion control system A nanual
adj ustment shall be provided to regulate grate speed ratio to fue
feed in order to conpensate for variations in ash content of the
fuel. A suitable safety rel ease device shall be provided to prevent
danmage to the drives or grates, due to foreign nmaterial or other
obstruction interfering with the grate operation. GCears, chains,
belts, couplings, and other noving parts shall be properly encl osed or
guar ded.

2.4.2.6 Overfire Air System

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: Designer should include bracketed sentence
when cinder return (fly ash reinjection) will not be
i ncorporated in the project.

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
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Provide a high pressure overfire air systemfor each stoker, including
fan, [notor drive,] ductwork, danpers and nozzles. The fan shall have a
capacity of not less than 15 percent of the total air required at maxi mum
steanm ng capacity when operating at the predicted anobunt of excess air in
the furnace. Static pressure of the fan shall be sufficient to ensure
full penetration of the furnace by the air jets, but not |less than 6225 Pa
25 inches of water. Overfire air distribution nozzles shall be fabricated
fromheat resistant alloy. Locate air jets properly and in sufficient
nunbers to create proper furnace turbul ence for conplete conbustion at al
rati ngs. Make nodifications and additions to the systemto ensure
penetration and turbul ence of areas of the furnace as required after
startup. [There will be no cinder return systemincorporated in the
overfire air system]

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: At the text below, delete the follow ng
par agraph on pneumatic cinder return (fly ash
reinjection) systemwhen this systemw ||l not be

i ncorporated in the project.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

[ a Cinder Return System (Fly Ash Reinjection): Provide a pneunatic
cinder return systemto reinject collected fly ash and unburned
conbustibles into the furnace. The systemshall operate in
conjunction with the overfire air systemand shall be conplete with
necessary air lines, nozzles, ducts, and danmpers for returning the
cinders fromthe rear convection pass hopper of the boiler and the
econom zer soot hopper or air heater hopper. Cinder return |ines,
shal | be constructed of abrasion-resistant iron having a Brinnel
hardness of not | ess than 350, with the exception that the straight
conveyor lines, starting at a point not |less than 600 nmr 2 feet
downstream from each ci nder pickup nozzle or el bow extending to within
not less than 600 nr 2 feet of the furnace, may be constructed of
extra strong Schedule 80 steel pipe. Provide glass view ng ports at
the end of each cinder return line so that interior of lines are
visible all the way through to furnace.

112.5 O L BURNER/ W NDBOX PACKAGE

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: Choose this paragraph and its subparagraphs
when oil is used

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

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 shall fill in the appropriate
information as defined in FS F-B-2910.

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

Provide a fully nmodul ating, oil burner conformng to FS F-B-2910 Rev F,
dass | ], except as nodified below Provide burner wth w ndbox,
forced draft fan, dampers, fuel train and associated controls to conprise
a conplete factory assenbl ed package. Total heat input to boiler furnace
shal | be provided by | ] burners. Burner package shall be considered
an integral part of the steam generator and shall be subject to applicable
provi sions of the boiler design and service together with requirenent of
tests, performance guarantees and other warranties specified for the
boi | er.
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2.

2.

51 Bur ner
5.1.1 Bur ner Characteristics

The burner shall be quiet in operation and operate with a bal anced cl ean
stable flanme so as not to localize heat in any part of the conbustion
chanmber. Burner shall be capable of conpletely atonizing and effectively
mxing oil with air so as to ensure conplete conbustion. Air adnmitted
shal |l be of sufficient quantity for conplete combustion, but not of such
guantity as to produce an undue percentage of excess air with high stack
loss. G| burner shall operate w thout clogging and shall have sufficient
capacity to develop not |less than the specified capacity. Burner unit
shall be easily renmoved fromfiring position and readily accessible for

i nspection, cleaning and ot her purposes. Provide adequate observation

ports on burner. Burner manufacturer shall guarantee that there will be
no flame inpingement on sidewalls, top, bottom or rear walls of furnace.
Burner manufacturer shall furnish, and contractor shall install refractory

throat tiles or other itens required for proper installation of burner

2.5.1.2 At om zation

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: Burners may be air atom zing or steam

atom zing. Wen a separate conpressed air systemis
used the designer shall fill in blanks with the
gquantity and pressure of conpressed air that will be
avail abl e for fuel oil atom zation. The designer
shoul d al l ow for an adequate ampunt of atom zing
air. Atomzing air requirenents will vary dependi ng
on many factors including burner design, fuel oil
characteristics, fuel oil pressure, air pressure and
even furnace conditions. See NAVFAC Design Manua
DM 3.6 for enpirical information.
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Burner shall be [steam atonizing; steam pressure at header is | ] kPa
(gage) psig; steamtenperature at header is [ ] degree C F] [air

atom zing; filtered conpressed air shall be avail able for burner

atom zation and the nmaxi mum requirement for each burner shall not exceed
[ ] L/s scfmr of air at [ ] kPa (gage) psig]. Provide pressure
reduci ng val ve and controls as required.

.5.1.3 El ectric Ignition System

Burner shall be equipped with an electric ignition system System shal

be either the high energy ignition or glowrod type. Gas ignition system
is not acceptable. The high energy ignition systemshall use stored
energy to devel op 2000 Vdc pul ses. The glow rod systemshall use a | ow
vol tage, carbon rod el ectrode which develops a tip tenperature of 1427
degrees C 2600 degrees F. Provide ignition systemconplete in al
respects.

.5.1. 4 W ndbox

Construct of carbon steel plate not |ess than 10 gage thickness with 6 nmr
1/4 inch thick front plate. Design w ndbox to provide even and uniform
air entrance into the burner register and seal weld to the boiler front
wal | . Provide wi ndbox with support |egs.
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2.5.1.5 Pur ge Connection

Provide [stean] [air] purge connection, properly valved, for purging oil
fromgun prior to renmoval from burner.

2.5.1.6 Aspirating System
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NOTE: Provide aspirating systemonly for boilers in
whi ch the expected furnace pressure exceeds 1245 Pa
5 inches water.
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Provide an air aspirating systemfor the fuel oil atom zer guide pipes to
prevent bl owback of hot furnace gases. Aspirating systemshall use
approxi mately [ ] L/s scfm of | ] kPa (gage) psig conpressed air.

2.5.1.7 Gui de Pi pe Purge

Provi de piping and fl exible hoses for the guide pipe purge and aspirating
systems. Air fromthe forced draft fan shall be provided for guide pipe
purgi ng during normal operation.

2.5.1.8 Metal Parts

Metal parts exposed to radiant heat, including the atom zer shield, shall
be of stainless steel or other approved all oy.

2.5.1.9 Fuel G| Control Valve

Fuel oil will be supplied at | ] kPa (gage) psig and | ] degrees C
F at the inlet of the fuel piping train. Size fuel oil automatic control
val ve for 103 kPa 15 psi differential pressure as specified in Section

23 09 53.00 20 SPACE TEMPERATURE CONTROL SYSTEMS.

2.5.1.10 Fuel
ASTM D396, Grade no. | ].

2.5.1.11 Forced Draft Fan
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NOTE: The designer shall nake a technical

eval uation to determ ne when the forced draft fan
shoul d be integrated with or mounted separately from
t he wi ndbox on the floor next to the boiler. Wen
the forced draft fan is to be nounted separately,

del ete this paragraph and specify the fan in the

par agr aph FANS.
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Fan shall be fully integrated with and nounted on the wi ndbox. Provide an
inlet silencer, when required, to ensure operation at noise |evel bel ow 85
dBA as specified in Section 22 05 48.00 20 MECHANI CAL SOUND, VI BRATI ON,
AND SEI SM C CONTROL.
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2.5.1.12 El ectric Motor
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NOTE: The designer shall perform an economic

anal ysis and make a technical evaluation to
determi ne when forced draft fan motor shall be
provided with variable speed control. Generally,
vari abl e speed drives for forced draft fans over 7
1/2 kW 10 hp will be cost effective.
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Mot or shall be [variable speed], | ] volt, [ ] phase, 60 Hz,
[totally enclosed, fan cooled], [totally enclosed, non-ventilated], not
| ess than [ ] kW hp as specified under the paragraph MOTORS AND DRI VES

in this section.
2.5.2 Fl ame Saf eguard Control s

Provi de a conplete system of valves, interlocks and controls in accordance
wi th NFPA 85 and as approved by Factory Mitual Engi neering and Research

2.5.2.1 Fuel G| Train

Provide fuel oil train consisting of [stean] [air] atom zing oil gun,
auxiliary [stean] [air] atomi zing oil gun for changi ng guns wthout a
shutdown, fuel oil control valve, two safety shutoff valves recircul ation
val ve, strainer, and flexible hose connections to oil burner package the
foll owi ng gages. Gages shall be 150 mr 6 inch with white coated dials and
bl ack figures:

a. Fuel oil supply pressure (0 to 1034 kPa (gage) 150 psig)

b. Fuel oil pressure at burner (0 to 1034 kPa (gage) 150 psig)

[ c. Atomizing air pressure at burner (0 to 1034 kPa (gage) 150 psig)
][d. Atomi zing steam pressure at burner (0 to 1034 kPa (gage) 150 psig).
12.5.2.2 Control Sequencing

Fl ame saf eguard system shall be designed to ensure safe purge, |ight-off

and shutdown procedures, and to monitor light-off, main flane and boil er

operating conditions.

a. The flame safeguard system shall be of the automatically sequenced
type with programr ng tined and sequenced by a heavy duty, industrial
type timer. This timer shall be tanper-proof and shall be designed so
t hat advancement of the timer to shorten purge will shut down the unit.

b. Provide systemwth [ultraviolet] [infrared] scanner and electronic
relay located in the front wall which will shut down the fuel within 2

to 4 seconds of |oss of flane.

c. Provide scanner output neter in panel for indication of scanner signa
st rengt h.

d. The safety systemshall include the following limt devices
i ncorporated into a limt circuit:
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(1) Flane failure
(2) High boiler outlet pressure
(3) Low fuel oil pressure
(4) Low water |evel cutout
(5) Low conbustion air flow
(6) Low atomizing [air] [steanm] pressure
(7) Any additional devices as required by FM or NFPA
[ (8) Low fuel oil tenperature
] e. Safety systemlimts specified above shall be displayed on a first out
annunci ator nounted in the burner panel. [Provide a conmmon al arm
contact to be wired to the operator control consol e, specified under
Section 23 09 53.00 20 SPACE TEMPERATURE CONTROL SYSTEMS. ]
2.5.2.3 Light Of
Failure shall require a manual restart of the progranmer. The safety
system shall provide a nmandatory purge with the forced draft fan vanes
proven open, and a return to proven low fire position before |ight off.
Mai n fuel valve shall open for a timed period of 10 seconds during trial
for ignition.
2.5.2.4 Crcuit Analyzer
Provide a circuit analyzer system which, by neans of 12 or nore |ights,
will indicate which circuits are energized at specific tine, and wll
t hereby indicate any inproperly operating circuit.
2.5.2.5 Control Pane
Programmer, limt control, relays, annunciator, shall be nounted in a [
NEVA MG 1 control panel, nodified with fully gasketed doors and panel s
nmount ed on burner package] [control panel as specified under Section
23 09 53.00 20 SPACE TEMPERATURE CONTROL SYSTEMS]
2.6 FANS

2.6.1 Forced Draft Fan
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NOTE: The fan type shall be specified in accordance
with CID A A-59222.
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CI D A-A-59222, Type [ ], Cass 1, except as specified otherw se.
2.6.1.1 Fan Size

Size fans for conpl ete conbustion of fuel at maximumfiring rate. Maxi mum

fan speed shall not exceed 1800 rpmat test block rating with [10] [20]

[ 40] percent excess air, taking into account design all owances,
corrections for burner or stoker pressure drop, furnace pressure,
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conbustion air tenperature, plant elevation, and other design factors.

M ni mum static efficiency at maxi num conti nuous rating shall be | ]
percent. Add the follow ng allowances for nmomentary overl oads and norna
deterioration of fans, firing equipment, and boilers after sizing fans in
accordance with the above to obtain the test block rating:

Excess Volune |Excess Pressure
Coal Fired
Forced draft 20 percent 32 percent
Gl Fired
Forced draft 10 percent 20 percent

2.6.1.2 Fan Construction

Fan shal |l be arrangenent | ] in accordance with AMCA 801. Fan shal
have backward inclined or backward curved single thickness bl ades. Fan
shal | have stable characteristics with self-limting power curve.
Construct fan wheel of steel. Balance fan wheel both statically and
dynam cally at factory. Provide fan with air cooled roller bearings
mounted in horizontally split pillow blocks. Fan housing shall be wel ded

constructed of a m nimum of 12 gage steel. Provide flanged inlet and
outl et connections, 50 mr 2 inch plugged opening in | ow point of scrol
and hi nged, quick opening access door in scroll. Provide a nmulti-blade

vortex ball bearing danper in fan inlet with an extended, ball bearing
mount ed control lever for field connections to control actuator

Interior of fan, including wheel, shall be painted with two coats of red
primer and one coat of rust resistant enanel with a total dry film

t hi ckness of 0.152 mr 6 nmils. Exterior surface of the fan shall have two
coats of red prinmer with a total dry filmthickness of 0.10 nr 4 mils.

Cl eani ng and painting shall be in accordance with the nanufacturer's

st andar ds.

2.6.1.3 Fan Drive

Equip fans with [both] [a notor] [and] [steam turbine] drive. The [nptor]
[and] [turbine] shall be direct connected to the fan [with a gear type
flexible coupling] [with a roller type, hardened steel clutch coupling
consi sting of an over-running clutch and double flexing coupling to permt
i nst ant aneous change-over fromone drive to the other. One clutch
coupling shall be provided between the fan and each driver. Cutch
couplings shall be selected for the naxi mumtorque requirenent of the fan
with a 1.5 service factor. Provide a renovable guard over each clutch
coupling].

2.6.1. 4 El ectric Motor

Motor for driving the forced draft fan shall be | ] volt, three phase,
60 Hz, [open drip-proof] [totally enclosed fan cool ed] [two speed]
[variabl e speed] not less than [ ] kW hp, as specified under MOTORS

AND DRIVES in this section, and shall not overload at the specified
capacity with unheated cold air. [Fan motor shall be suitable for
installation in a hazardous |ocation as defined by NFPA 70.] Provide
[ ] mr inch thick steel soleplate for motor. Soleplate shall be
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conmmon for four notor nounting bolts. Separate parallel soleplate bars
are not acceptable.

.6.1.5 St eam Tur bi ne

Steam turbine shall drive the fan through a reduction gear shall be single

stage, rated at not less than | ] kW hp, with inlet steam pressure of
[ ] kPa (gage) psig, [ ] degrees C F total tenperature and a

nor mal exhaust back pressure of | ] kPa (gage) psig or a maxi num back
pressure of | ] kPa (gage) psig. Water rate at full |oad and norma
steam condi ti ons shall not exceed | ] kg pounds per brake power hour
Maxi mum t ur bi ne speed shall not exceed [ ] rpm

a. Turbine Construction: Turbine casing split on the horizonta
centerline constructed of ASTM A48/ A48lv cast iron, wi th design
pressure rating of 1724 kPa (gage) 250 psig at 232 degrees C 450
degrees F at the inlet, and 379 kPa (gage) 55 psig at 232 degrees C
450 degrees F at the outlet. Turbine shall also include a stainless
steel steam strainer, sentinel relief valve, sight oil |evel indicator
and two hand val ves.

b. Turbine Bearings and Shaft: Bearings horizontally split, ring-oiled,
sl eeve type water-cool ed. Shaft shall be stainless steel sprayed or
chrone plated under the packing glands. Shaft seals shall be
segnented carbon rings with springs and stops.

c. Speed CGovernor: Variable speed oil relay NEMA Cass [A] [D governor
for speed limting [and pneumatic operator to maintain an adjustable
turbine speed]. [lnput to the operator shall be a 20 to 103 kPa (gage)

3 to 15 psig pneunatic signal.] [Provide an el ectro-pneunatic
transducer to accept the 4 to 20 mA signal fromthe controller
specified in Section 23 09 53.00 20 SPACE TEMPERATURE CONTROL
SYSTEMS.] [Turbine shall go to maxi numrated speed on air failure.]

d. Emergency Overspeed Covernor: Conpletely independent of the speed
governor and shall operate a separate trip valve

e. Insulation: Turbine shall be insulated and | agged by the nanufacturer
as specified in Section 23 07 00 THERVAL | NSULATI ON FOR MECHANI CAL
SYSTENS

f. Reduction Gear: High speed, heavy duty, double helical, full pressure
| ubricated, horizontal offset type with a service factor not |ess than
2 provided in a horizontally split casing. The gear and pinion shal
be spray lubricated froma pressure lubricating system The pressure
[ ubricating systemshall include a shaft driven oil punp, strainer
cool er, pressure gage, low oil pressure switch, relief valve,
reservoir and piping. Provide a high speed, gear type, forge stee
coupling between the turbine and the gear. Reducti on gear and
turbi ne shall be nounted on a comon basepl at e.

g. Turbine Trip: Provide solenoid valve to trip turbine on failure of
i nduced draft fan.

.6.1.6 Noi se Level
Noi se | evel shall not exceed 85 dBA sound pressure level at 1 1/2 neters 5

feet above the floor and 1 1/2 neters 5 feet fromthe fan in any
direction. [Provide heavy duty sound attenuator with screen on fan inlet
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to neet the sound pressure |evel requirenents.]

2.6.2 | nduced Draft Fan
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NOTE: The fan type shall be specified in accordance
with CID A A-59222.
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CI D A-A-59222, Type [ ], Cass 2.
2.6.2.1 Fan Size

Size fans to handl e conbustion gases at maximumfiring rate. Maxi mum fan
speed shall not exceed 1200 rpmat test block rating. Design allowances
and corrections for furnace, econom zer, [scrubber,] [baghouse,] dust
col l ector, breeching pressure drop when operating at [10] [20] [40]
percent excess air, flue gas tenperature, plant elevation, and ot her
design factors shall be made. Add the follow ng all owances for nonentary
over|l oads and nornal deterioration of fans, firing equi pnent and boilers
after sizing fans in accordance with the above, to obtain the required
test block rating:

Excess Vol une |Excess Pressure
Coal Fired
I nduced draft 20 percent 32 percent
Gl Fired
I nduced draft 10 percent 20 percent

2.6.2.2 Fan Construction

Fan shal |l be arrangenent | ] in accordance with AMCA 801. Fan whee
shall be radial tip design (forward curved-backward inclined) or straight
radi al blade with shrouds for high efficiency design. Blading shall be 8
gage mni numthickness steel [with the addition of 6 mr 1/4 inch thick
steel partial blade wear strips, 125 mr 5 inch mni numw dth each side of
centerplate]. A m ni mum nunber of blades is preferred; a maxi mum of
twenty-four is acceptable. Balance fan wheels both statically and

dynam cally at factory. Mninmumstatic efficiency at maxi mumrating

i ncludi ng all owances shall be 67 percent.
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NOTE: At the text below, heat slingers may not be

necessary on |ow tenmperature flue gas applications.
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a. Bearings and Pedestals: Provide fan with water-cool ed self-aligning
sl eeve type bearings mounted in suitable pillow bl ocks. Bearings
shal | be independent high tenmperature, oil lubricated, pedestal type
wi th dust seals. [Provide fan shaft heat slingers.] Cast iron or
fabricated steel pedestals nounted on fabricated steel sol eplates
shal | be provided. Provide a self-contained tenperature control
valve, with water piping to control tenperature of bearings.
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b. Housing: Fan shall have 5 nm 3/16 inch thick welded steel housing and
i nl et boxes which shall be split with flanged and gasketed joints.
Construction shall permt one piece renoval of rotor fromrear of fan
wi t hout di sturbing duct connections. Provi de hi nged, quick opening
access door in scroll and inlet boxes and 50 mr 2 inch plugged
openings in low points of scroll and inlet boxes.

c. Dampers: Provide inlet danpers with nulti-parallel-streamflow bl ades
with anti-friction bearings with 80 mr 3 inch mini num spacers and
stuffing boxes to keep bearings cool. Danpers shall be nmounted in 200
my 8 inch channel frames and interconnected with one extended, bal
beari ng nmounted control |evel for connection to control actuator

d. Welding: Wlding of fan components shall be in accordance with
current production standards. Hi gh stress fan wheels shall be
continuously wel ded. Low stress exterior housing bracing, danpers,
and other simlar conponents shall be intermttently, plug or
conti nuously wel ded.

e. Painting: Interior of fan, including wheel, shall be coated wth
protective coatings suitable for the flue gas conditions expected to
be encountered by this fan. Exterior surface of fan shall have
coatings of quality weather and heat resistant paint. Fan shall be
shop assenbl ed and natch-mar ked by nanufacturer before disnmantling for
shi pnent. Surface cl eaning and painting shall be in accordance with
the manufacturer's standards for the service expected.

.6.2.3 Fan Drive

Fans shall be equipped with [both] [a motor] [and] [steam turbine]

drive. The [motor] [and] [turbine] shall be directly connected to the
fan [with a gear type flexible coupling] [with a roller type, hardened
steel clutch coupling consisting of an over-running clutch and doubl e
flexing coupling to permt instantaneous change-over fromone drive to the
other. One clutch coupling shall be provided between the fan and each
driver. dutch couplings shall be selected for the maxi mumtorque
requirenent of the fan, with a 1.5 service factor. Provide a renovable
guard over each clutch coupling].

.6.2.4 El ectric Motor

Motor for driving the induce draft fan shall be | ] volt, three phase,
60 Hz, [open drip-proof,] [totally enclosed fan cool ed,] vari abl e speed
not less than | ] kW hp, as specified under the paragraph MOTORS AND

DRIVES in this section, and shall not overload over the range of the fan

wi th unheated air. [Fan notor shall be suitable for installation in a
hazardous | ocation as defined by NFPA 70.] Provide [ ] mr inch thick
steel soleplate for nmotor. Soleplate shall be common for each of the four
notor nounting bolts. Separate parallel soleplate bars are not acceptable.

.6.2.5 St eam Tur bi ne

Steam turbine shall drive the fan through a reduction gear and shall be

single stage, rated at not |ess than | ] kW hp, with inlet steam
pressure of | ] kPa (gage) psig, [ ] degrees C F total tenperature
and a normal exhaust back pressure of [ ] kPa (gage) psig or a maxi mum
back pressure of | ] kPa (gage) psig. Water rate at full |oad and
normal steam conditions shall not exceed | ] kg pounds per brake power
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hour. Maxi mum turbi ne speed shall not exceed | ] rpm

a. Turbine Construction. Turbine casing shall be split on the horizontal
centerline constructed of ASTM A48/ A48l, cast iron, with design
pressure rating of 1724 kPa (gage) 250 psig at 232 degrees C 450
degrees F at the inlet, and 379 kPa (gage) 55 psig at 232 degrees C
450 degrees F at the outlet. Turbine shall include a stainless stee
steam strai ner, sentinel relief valve, sight oil level indicator and
two hand val ves.

b. Turbine Bearings and Shaft. Turbine bearings shall be horizontally
split, ring-oiled, sleeve type water-cooled. Shaft shall be stainless
steel sprayed or chrone plated under the packing gl ands. Shaft seal s
shal | be segmented carbon rings with springs and stops.

c. Speed governor variable speed oil relay NEMA C ass D governor for
speed limting and pneumatic operator to mmintain an adjustable,
preset draft pressure in boiler by variation of turbine speed. | nput
to the operator shall be a 30 to 103 kPa (gage) 3 to 15 psig pneumatic
signal. Provide an electro-pneumatic transducer to accept the 4 to 20
mA signal fromthe controller specified in Section 23 09 53.00 20
SPACE TEMPERATURE CONTROL SYSTEMS. [ Turbine shall go to maxi mumrated
speed on air failure.]

d. Energency Overspeed Governor. Conpletely independent of the speed
governor and shall operate a separate trip valve

e. Insulation. Turbine shall be insulated and | agged by the nmanufacturer
as specified under Section 23 07 00 THERMVAL | NSULATI ON FOR MECHANI CAL
SYSTEMS.

f. Reduction Gear. High speed, heavy duty, double helical, full pressure
| ubricated, horizontal offset type with a service factor not |ess than
2 provided in a horizontally split casing. The gear and pinion shal
be spray lubricated froma pressure lubricating system The pressure
| ubricating systemshall include a shaft driven oil punp, strainer
cool er, pressure gage, low oil pressure switch, relief valve,
reservoir and piping. Provide a high speed, gear type, forged stee
coupli ng between the turbine and the gear. Reducti on gear and
turbine shall [each] be provided with a [conmon] | ] my inch thick
steel basepl ate[s].

.6.2.6 Noi se Level

Not to exceed 85 dBA sound pressure level at 1 1/2 neters 5 feet above the
floor and 1 1/2 neters 5 feet fromthe fan in any direction. Sound
attenuation shall be provided to neet the sound pressure |evel

requi renents.

.7  COWRESSED Al R SYSTEM

.7.1 Pl ant Air Conpressor

Provide two plant air conpressor systenms, each with a compressor, filters,

i ntercool er, aftercool er, accessories, control panel and controls.
Provide a receiver for each of the two conpressor systens.
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2.7.1.1 Ai r Conpressor
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NOTE: Sel ect standard L/s SCFV of air to conpensate
for plant el evation.
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Packaged unit, FS XX-C-2816, as nodified below. Each conpressor capacity
shall be not less than [94] [118] [142] [165] standard L/s [200] [250]
[300] [350] scfm of air, at 20 degrees C 68 degrees F and [862] [1379] kPa
(gage) [125] [200] psig at the discharge. Conpressor speed shall not
exceed [ ] rpm Conpressor shall be [belt drive] [direct drive]
doubl e acting, two stage, with flange nounted water cool ed cylinders and
heads. Provide a safety val ve between each conpressor discharge and its
shutof f valve which is required on the discharge piping of the
conpressor. Provide a full flowtype oil filter for positive forced feed
lubrication and an electric thernostatically controlled i mrersi on heater
Provide lifting lugs and tie downs.

2.7.1.2 Air Filter

Provide a dry type air filter constructed of pleated filter paper with
protective stainless steel cloth on each side. Filter shall also act as a
nmuf fl er and shall be readily renoved for cleaning.

2.7.1.3 I ntercool er and Aftercool er

Conpressed air intercooler and aftercool er heat exchangers shall each be
wat er cool ed, with counter current flow, and shall be integrally nounted
with no external air piping between conpressor cylinders and cool er

Desi gn heat exchangers to cool the total output air flow of the conpressor
to within 9 degrees C 15 degrees F of the inlet cooling water

tenmperature. The tube bundl es shall be renmovable for cleaning and

i nspecti on.

2.7.1. 4 Ai r Receiver

Vertical tank with a m ni nrum vol une of [1585] [1840] [2717] liters [56]
[65] [96] cubic feet. Design unit for [1034] [1724] kPa (gage) [ 150]

[ 250] psig working pressure in accordance with the ASME BPVC SEC VIITI. A
recei ver bearing the ASVE Code Synbol stanp will be accepted as neeting

t hese requirements. Provide an autonmatic condensate trap, safety valve,
outlet connection, and a 114 mm 4 1/2 inch pressure gage ( [1379] [2068]
kPa (gage) [200] [300] psig range).

2.7.1.5 El ectric Motor

Motor shall be [totally enclosed fan cool ed], [open-drip proof], [ ] kW
hp, [ ] volts, | ] phase, 60 Hz as specified under the paragraph
MOTORS AND DRIVES in this section. Control circuits for motor shall be

nom nal 120 volts. [Provide renpvable totally enclosed belt guard.]

2.7.1.6 Controls

Provi de controls and shutdowns necessary for automatic operation of the
conpressor package. House controls in NEMA 12 control cabinet. Controls
shal |l consist of alarmand running lights, push buttons and sel ection
switches for automatic dual control, 120 volt control transformer
connected to power circuit serving the conpressor, along with necessary
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time delay and control relays, and indicators. Provide automatic
sol enoi d- operati ng cooling

a.

Start-and-Stop Control: \Wen set for start and stop control, notor
shal |l stop automatically when di scharge pressure reaches maxi num
pressure setting and start autonatically when discharge pressure falls
to mnimumsetting. Cylinders shall unload during periods of notor
shut down.

Const ant Speed Control: Conpressor shall operate continuously at
constant speed. Provide neans to automatically |oad and unl oad
conpressor at preset mninumand naxi mum pressure settings
respectively. Provide neans for automatic rel ease of pressure within
cylinders when the unit is operating without load. Al so provide neans
for manual or automatic unloading of cylinders during starting of
unit. Equip each conpressor with a timed control to stop conpressor
after a 10 minute unl oaded period when air is not used. Conpressor
shall re-start autonmatically at a preset m ninum pressure.

A lead-1ag systemshall be provided to alternate conpressor start-ups
and to operate both conpressors when di scharge pressure cannot be met
wi th one operational conpressor. The operator selector switch shal
have the follow ng positions:

(1) Both conpressors alternating as specified above;

(2) Conpressor "A" operation only;

(3) Conpressor "B" operation only;

(4) Of.

Total elapsed tine shall be recorded for operation tine of each
conpr essor.

Conpressor Safety Controls and Managenment Panel

(1) Provide light in panel, alarm and shutdown of conpressor for the
foll owi ng functions:

(a) Hi gh Main Bearing Tenperature
(b) Hi gh Discharge-air Tenperature
(c) High Discharge-air Pressure

(d) High Water Tenperature for [Water Supply,] [Intercooler,]
[Aftercooler,] [Lubrication G| Cooler]

(e) Excessively H gh Mdtor Tenperature
(f) Excessive Vibration

(g) Low Crankcase G| Level

(h) Low Q| Pressure

1. Provide light in panel and alarmfor the follow ng
functions:
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a. High Lubrication G| Tenperature
b. Low Suction Pressure (Dirty Filter)

2.7.2 I nstrunment Conpressed Air System
Provide two instrunent air conpressor systems each with a conpressor,
filters, aftercooler, accessories control panel, controls and receiver,
[ mount ed on one supporting steel base with skids] [nmounted separately].

2.7.2.1 Air Conpressor

Each conpressor shall deliver a mninumof | ] std. L/s scfmr of air at
20 degrees C 68 degrees F at a discharge pressure of 862 kPa (gage) 125
psig. Conpressor speed shall not exceed | ] rpm Air conpressor

shall be belt drive, single stage, crosshead type, vertical, double
acting, water cooled, non-lubricated head type. Conpressor shall be
speci ally designed for non-lubricated service, with a honed cylinder

pi ston rod packing, piston rings, and piston wearing rings. Valve guide
inserts and wear rings shall be TFE. Valves shall be reversible and
hardened, with stainless steel seat plates for nonlubricated service.
Provi de necessary sl eeves, baffles, and collars to prevent oi

carryover. Provi de air-operated, piston type, free air unloaders for
capacity reduction and starting. Mount inlet filter-silencer directly on
the air inlet to the cylinder

2.7.2.2 Aft ercool er

Water cooled, with counter current flow, and installed directly between
each conpressor cylinder and the air receiver. Design cooler to cool the
total output air flow of the conpressor to within mnus 9 degrees C 15
degrees F of the inlet cooling water tenperature. Tube bundle shall be
renovabl e for cleaning and i nspection

2.7.2.3 Al r Receiver

Hori zontal tank with a m ni nrum vol une of | ] liters cubic feet.
Design unit for 1034 kPa (gage) 150 psig working pressure in accordance
with ASME BPVC SEC VII| receiver bearing the ASME Code Synbol stanp will
be accepted as neeting these requirenents. Provide an autonatic
condensate trap, safety valve, and outl et connection

2.7.2.4 El ectric Motor

Motor shall be [totally enclosed, fan controlled], [open drip proof],

[ ] kW hp, [ ] volt, [ ] phase, 60 Hz as specified under the
par agraph MOTORS AND DRIVES in this section. Provide a renovable, totally
encl osed belt guard.

2.7.2.5 Accessories
Factory assenble air conpressors, drives, controls, air receiver,
aftercool ers, and m scel | aneous hardware and nount on a steel supporting
base. Provide lifting lugs and tie down attachnents. Air, water, and
condensat e piping shall be provided and term nated at the edge of the
supporti ng base.

2.7.2.6 Control s

Provi de controls and shutdowns necessary for automatic operation of the
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conpressor package. House controls in NEMA 12 control cabinet. Controls
shall include alternator control to switch conpressors fromlead to |ag
and run both conpressors when needed; 120 volt control transformer
connected to power circuit of conmpressor; air discharge pressure gage;
sel ection switches for constant speed for automatic dual control, al ong
wi th necessary tinme delay and control relays. Provide automatic

sol enoi d- operated cooling water valve in the cooling water line to the
conpressors and aftercoolers. Factory wire control cabinet and nount as a
part of the package. Conpressor safety controls and managenent pane
shal | be provided as specified in the paragraph PLANT Al R COVPRESSOR

| ocated in this section.

7.3 Air Dryers

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: Choose the foll owi ng subparagraph or the
subpar agr aph COVPRESSED Al R REFRI GERATED Al R DRYER

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

.7.3.1 Conpressed Air Desiccant Air Dryer

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 refrigerated air dryer is limted with an
at nospheric dew point of approxi mtely minus 23
degrees C 10 degrees F equivalent to mnus 12

degrees C plus 10 degrees F at 172 kPa (gage) 25 psig
and 2 degrees C 35 degrees F at 690 kPa (gage) 100
psig, and where this may be a probl emthe desiccant
air dryer should be used as a nuch | ower dew poi nt
can be attai ned.

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

Provide for systems exposed to freezing tenperatures [one] [two]
conpressed air dual chanber type desiccant dryer[s] each of sufficient
capacity for each systemlisted below. Each dryer shall be equipped with
an autonatic regeneration system which uses [steam heated dry air]
[unheated dry air] for the regenerative nedia. The capacity of each dryer
shal |l be such that conpressed air, in the quantities listed beloww Il be
dried froma saturated condition at [ ] degrees C F to a pressure dew
poi nt of mnus 40 degrees C F

Service Capacity (Each Tower)
Baghouses [ ] LIs at 862 kPa (gage)
Ash Handl i ng [ ] LIs at 862 kPa (gage)
I nstrunentation [ ] LIs at 862 kPa (gage)
Service Capacity (Each Tower)
Baghouses [ ] cfmat 125 psig

Ash Handl i ng [ ] cfmat 125 psig
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Service Capacity (Each Tower)

Instrunentation [ ] cfmat 125 psig

The contact tinme of the air in the chanbers shall not be less than 4.5

seconds. Velocity of the air shall be less than that which will fluidize
t he desi ccant bed. Pressure drop through the unit when operating at rated
flow shall not exceed 27 kPa 4 psi. Units shall be field adjustable to

mai ntain the pressure dew point of the dried air at any presel ected val ue
bel ow operating tenperature, to mnus 40 degrees C F. Units shall have as
an integral part of the construction an indicator show ng the water
content of the dry air and a calibrated adjustnent control to change the
wat er content to any presel ected |evel. Desi ccant dryers shall provide a
conti nuous supply of dry air by automatically cycling operation of the
desi ccant beds.

a. Chanbers: Designed for 1034 kPa (gage) 150 psig working pressure in

accordance with the ASVE BPVC SEC VI, and so stanmped. Each chamnber
shall be fitted with separate fill and drain ports so that inlet and
outl et piping manifolds need not be renopved to fill or drain the

chanbers. Each chanmber shall be provided with stainless steel screens
at the inlet and the outlet to contain the desiccant bed, pressure
gage, and safety valve. Normal air flow during drying shall be upward
t hrough t he desi ccant chanber. Desi ccant shall be spherica

activated al um na.

b. Regeneration: Acconplish by depressurizing the chanber on
reactivation and purging with a portion of the dry outlet air fromthe
chanmber on stream Purge air flow shall be downward. Maxi num
al l owabl e purge flow rate at design conditions shall be 10 percent of
design capacity of dryer. Purge systemshall be controlled by a cam
timer such that each desiccant bed is regenerated as required.

Provide a flow control valve, flow indicator, and exhaust muffler for
t he purge system

c. Controls: Camtinmer, switches and relays shall be housed in a NEVA 12
control panel, nounted as part of the dryer. Provide interconnecting
wiring in accordance with Division 16. 1In the case of electrica
power failure, automatic valves shall fail in the open position to
all ow the wet gas to pass through the chanbers. Provi de gages to
i ndi cate pressure in each chanber.

d. Accessories: Dryer shall be conplete with necessary sol enoid operated
control valves, check valves, and interconnecting piping. Mount
equi pnment on a steel base plate suitable for floor nounting.
[ Provi de pressure reducing valve to reduce pressure to suit desiccant
dryer.]

e. Prefilter: Provide prefilter upstreamof dryer to renmove oil vapor
liquid water, and solid particles. Prefilter shall have greater than
99 percent efficiency in renmoving both 0.5 micron dianmeter solid
particles and 0.5 nmicro dianmeter oil aerosol. Filter shall have
repl aceabl e oil absorbing filter elenent which turns red to indicate
saturation with oil and which shall be mounted in a transparent cast
nmet hyl nethacrylate tube for visibility and inspection while on
stream Protect transparent acrylic tube by a safety shield.

f. Afterfilter: Provide an additional afterfilter for instrunment air
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Filter shall conbine three filter mechani snms - nechani cal separation
coal escence and absorption in a single, cartridge type unit.
Filtration efficiency shall be greater than 99.99 percent at 0.5
mcron particle size for oil and other contam nants. A visible color
change shall indicate when el enent should be repl aced.

[2.7.3.2 Conpressed Air Refrigerated Air Dryer

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: Choose this subparagraph or the above
subpar agraph COMPRESSED Al R DESI CCANT Al R DRYER

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

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

NOTE: The refrigerated air dryer is limted with an
at nospheric dew point of approxi mtely mnus 23
degrees C 10 degrees F equivalent to mnus 12

degrees C plus 10 degrees F at 172 kPa (gage) 25 psig
and 2 degrees C 35 degrees F at 690 kPa (gage) 100
psig, and where this may be a probl emthe desiccant
air dryer should be used as a nuch | ower dew poi nt
can be attai ned.

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 for systems not exposed to freezing tenperatures a self-contained
refrigerated type conpressed air dryer capable of drying [ ] std. L/s
scfm of air to an atnospheric dew point of not |ess than mnus 23 degrees C

10 degrees F with entering air at 38 degrees C 100 degrees F, saturated.
Dryer shall be conplete with heat exchanger, a commercial quality
refrigeration system a npisture separator and condensate trap. Maxi mum
operating pressure of the dryer shall be [ ] kPa (gage) psig. Instal
dryer between the receiver and distribution |ine.

Provide internal tubing, wiring, and piping conplete, such that only
connections to air inlet and outlet, to refrigerant conpressor contractor
and to condensate drain are necessary.

a. Heat Exchanger: Heat exchanger shall consist of air and refrigerant
coils surrounded by al um num granul es of sufficient mass to ensure
adequate cooling capacity for varying air flow | oads wi thout causing
excessive refrigeration cycling. Moisture separator shall be of
centrifuge type and shall be located within the heat exchanger to
provide for noisture separation at point of minimumair tenperature.
Sui tably control heat exchanger tenperature and provi de an automatic
control system whose sensing elenent is located in the al um num
granul es, to shut down the refrigeration systemon |ow or no | oad
conditions. Provide nmeans to ascertain exchanger tenperature.

b. Refrigeration Unit: Hernetically sealed type and shall operate
intermttently at all but naxi mumload conditions. House entire unit
in a steel cabinet. Provide cabinet with access door and panel for
easy access to each part for mai ntenance and inspection

c. Refrigerant: CFC-based refrigerants are prohibited. Refrigerant nust
have an Ozone Depletion Potential (ODP) no greater than 0.0, with
exception to R 123

d. Instrumentation and Control: |Include control panel in dryer cabinet
cont ai ni ng:
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(1) Indicators for the followi ng services: |Inlet air pressure gage,
di scharge air pressure gage, inlet air tenperature gage,
refrigeration conpressor suction pressure gage, refrigeration
conpressor discharge pressure gage, power interruption |ight, and
hi gh tenperature |ight.

(2) Electrical relays located in an enclosed portion of panel
accessi bl e for ease of servicing.

(3) Green "PONER ON' indicating |ight.

(4) Controls and interlocks to nmaintain required conpressed air dew
point and to cycle air-cooled condenser with refrigeration
conpr essor.

(5) Dryer capable of automatic zero to 100 percent capacity control
Dryer shall use an autonatic control expansion valve with sensing
bulb to control capacity; dryer to have autonmatic shutdown switch
sensor | ocated at point of |owest tenperature to prevent freezing.

e. Filters: Provide a disposable cartridge type prefilter and
afterfilter at the air dryer. Filter cartridges shall have a 517 kPa
75 psi differential pressure rating, and the design flow cl ean
pressure drop shall not exceed 1.40 kPa 0.2 psi. Filter shall be
designed to renove liquid water and oil particles 5 mcrons and
larger. Provide an additional afterfilter for instrument air. Filter
shal |l combine three filter nechani sns - nechani cal separation
coal escence and absorption - in a single, cartridge type unit.
Filtration efficiency shall be greater than 99.99 percent at 0.5
mcron particle size for oil and other contanmi nants. A visible color
change shall indicate when el enent shoul d be repl aced.

f. Pressure Reducing Regulator: Self-operating type designed for not
| ess than a 1724 kPa (gage) 250 psig operating pressure, a norna
operating tenperature range of mnus 29 degrees C 20 degrees F to plus
66 degrees C 150 degrees F, and shall deliver constant reduced
pressure conpressed air. Regulator shall have an adjustable outlet
pressure range of at least 34 to 690 kPa (gage) 5 to 100 psig w th not
| ess than 4 ranges. Provide external adjusting screw for adjustment
t hr oughout each spring range. Provide internal pressure tap for
outl et pressure registration.

12.8 BREECHI NG, EXPANSI ON JO NTS, STACKS AND DAMPERS
2.8.1 Br eechi ng

Rect angul ar cross section, stiffened on sides, top and bottom and
fabricated of not less than 5 mr 3/16 inch thick black steel plate unless
otherwi se noted. Stiffeners shall be not less than 65 by 50 by 6 mr 2 1/2
by 2 by 1/4 inch steel angles welded to exterior with 50 mr 2 inch |eg

out standi ng. Separation of stiffeners shall not exceed one neter 3 feet
0.c. [Connect breeching to [each boiler flue gas outlet,] [internedi ate
heat recovery equi pnent,] [air pollution control equipnent,] [and to stack
as required].]

2.8.1.1 Breechi ng Access Doors

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
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NOTE: Specify locations for breeching access and
cl eanout doors. \Were practical show | ocations on
project drawi ngs. Show access and cl eanout door
details on project draw ngs.

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

Construct access doors with frame and hi nged door of cast iron or
reinforced steel plate. Frane shall be not |ess than 686 by 787 nm 27 by
31 inches with access opening of not |less than 508 by 610 mr 20 by 24

i nches. Connection to breeching shall be gasketed and made with ninimumr
15 mr 1/ 2 inch di aneter hot-di pped gal vani zed bolts, |ockwashers, and nuts
spaced not nore than 125 mr 5 inches on center. Sides of the access door
shal | have not |ess than two quick clanp positive closing |atches, with
the I ong side opposite the hinges containing three clanps to give a
gastight seal. Side of access door opposite the hinges shall contain a

m ni murr 80 by 125 nmr 3 by 5 inch size handle. Provide a gasket consisting
of 10 mr 3/8 inch dianmeter fire proof resilient rope seal and mastic
conpound between the hinged access door and the access door frane.

Provi de breeching access doors at the follow ng |ocations [and where

i ndi cated]:

[ a [

Ifb. [____1].
12.8.1.2 Breechi ng C eanout Doors

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: Specify locations for breeching access and
cl eanout doors. \Were practical show | ocations on
proj ect drawi ngs. Show access and cl eanout door
details on project draw ngs.

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

Construct cl eanout doors of not less than 5 mr 3/16 inch thick stee

plate. Secure cl eanout doors to a 32 by 32 by 5 nmr 1 1/4 by 1 1/4 by 3/16
inch thick angle frame with 10 nmr 3/8 inch hot-di pped gal vani zed nounti ng
bolts welded to the angle frame and spaced not over 150 mm 6 i nches on
center. Weld frane to breeching and provide a 3 mr 1/8 inch gasket

bet ween frame and cl eanout door. C eanout doors shall be not |ess than
610 by 610 mr 24 by 24 inches except where breeching dimensions are
snal l er, in which case the cl eanout door shall be full height of the
breechi ng and not less than 610 nm 24 inches in width. Provide breeching
cl eanout doors at the followi ng locations [and where indicated]:

[ a [
b [____1.

12.8.1.3 Breechi ng Connections and Joints

Wel d breeching joints [unless indicated or specified otherwise]. Wlding
shall conformto AWS D1.1/D1.1N and AWS D1.3/D1.3N. Bolts for bolted
connections shall be hot-di pped gal vani zed bolts not less than 15 M 1/2

i nch dianmeter and spaced not nore than 80 nm 3 inches apart, with

hot - di pped gal vani zed | ockwashers, and nuts. Provide bolted joints with a
m ni mum of 3 nmr 1/8 inch thick gaskets. Bolt flanged breeching
connections to boilers, equipnment itens, danpers, expansion joints, and
breechi ng accessories. Flanged breechi ng connections to equi pnent shal

SECTION 23 52 33.02 20 Page 90



be drilled to match flanges on equi pnent. Flanged joints shall be seal ed
wel ded to make connection gas-tight.

2.8.1.4 Breeching Structural Materials

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

NOTE: Designer shall detail breeching supports and
breeching stiffening. Breeching hangers shall be
designed to carry not less than 5 tinmes the
breechi ng wei ght, or the breeching wei ght plus

wei ght of fly ash when breeching is half full plus
136 kg 300 pounds whichever is greater. Hangers for
rectangul ar breeching shall be of the trapeze type
wi th angl e or channel support nenbers and hanger
rods. Breeching shall be stiffened with angle or
channel menbers as required to withstand interna
breeching static pressure. Designer shall verify

t hat expansion joint flexure for axial travel is
suitable. Expansion joints shall be detailed on the

dr awi ngs.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

Structural and support materials shall be steel and conply with the
appl i cabl e sections of the Al SC 303 or AlISC 360. [Support and stiffen
breechi ng as indicated].

2.8.1.5 I nsul ati on

Provi de insulation on breeching as specified in Section 23 07 00 THERVAL
| NSULATI ON FOR MECHANI CAL SYSTEMS.

2.8.1.6 Br eechi ng Pai nt

VWhen breeching is shop fabricated, wire brush and clean interior and
exterior with a nonfl ammabl e sol vent and paint with FS TT-P-28 heat
resistant paint, inmediately after fabrication. Wen breeching is to be
fabricated on the job, prinme paint steel sheets, one coat each side, prior
to delivery to job site

2.8.2 Expansi on Joints
2.8.2.1 Metal Ii ¢ Breechi ng Expansion Joints

Provide factory fabricated netallic breeching expansion joints [where

i ndi cated]. Expansion joints shall be guided nmetal bellows type capable
of a m ni mum of | ] mr inches of axial travel. Formnetal bell ows
fromnot less than 1.60 mr 1/16 inch thick type 321 stainless stee
plate. Cover plates shall be not less than 3 mr 1/8 inch thick stee

pl at e.

2.8.2.2 Non- et al | i ¢ Expansi on Joints

Provide factory fabricated non-netallic breeching expansion joints 3 mr
1/8 inch mninumthickness [where indicated]. Expansion joints shall be
constructed of fluoroel astonmer vulcanized to two plies of knitted wire
nmesh capabl e of a mini mum of | ] mr inches of axial conpression,

[ ] mr inches of axial extension and | ] mr inches of latera

of fset [unless indicated otherwise]. Joints shall have a continuous
operating tenperature rating of 204 degrees C 400 degrees F, with
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excursion design standards up to 400 degrees C 750 degrees F. Qperating
pressure range shall be minus 34 kPa (gage) 5 psig to plus 34 kPa (gage) 5
psig. Expansion joints shall be pre-formed with integrally nol ded
corners, suitable for nounting against a 150 mm 6 inch flange. Provide
carbon steel backup bars with slotted hol es, bolts, and nuts.

8.3 St acks

.8.3.1 Stacks Wth Flue Gas Scrubbers

Rk Ik kR IR Rk O kO e S S R ARk Rk R R R e I O O R SRR I b S R R

NOTE: Use stack with acid resistant lining if

t enper atures bel ow dew point of flue gas are
expected in stack. Designer has to consider down
drafts in stack at low firing rate.

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

Stacks shall be free standing, self-supporting, steel construction with an
acid resistant lining system Provide each stack conplete with al
accessori es and appurtenances, including test ports, sanpling platforns,

| adders, safety clinb devices, anchors, sleeves, insulation, stainless
steel base and chair rings, and cl ean-out door

a. Construction: Acid resistant lined steel stacks shall be fabricated
of [ASTM A242/ A242VN, Type 1] [ASTM A36/ A36N] structural steel plate
with a 1.60 mm 1/16 inch corrosion allowance. Design shall include a
static analysis of stack of wind | oadings and critical w nd velocity
and dynam c anal ysis of stack including danmpi ng of vortex sheddi ng and
seism c response. M nimum steel plate thickness of stack shall not be
less than 6 nmr 1/4 inch. Stack sections shall be of wel ded
construction and fabricated in sections not to exceed normal shipping
limtations. Longi t udi nal seans shall have full penetration
continuous butt-wel ded joints. The section or horizontal joints of
the stack shall also be full penetration continuous buttwelds.

Wl di ng shall be done by certified welders. Secure the stack to the
foundati on by a base plate with gussets, counterforts or steel beans
provided as required. A reinforced concrete foundation, the design of
whi ch shall be approved by the stack nanufacturer, shall be provided.
Base construction of the stack shall transmt forces and nonents in
the shell to the [foundation] [supporting steel] w thout |oca
stresses of appreciable nmagnitude being induced in the shell or
exceedi ng the all owabl e stresses of the supporting [concrete] [steel].

b. Stack-Breeching Connection: A lined breeching connection of the sane
wal I thickness as the stack shall be welded to the stack and the steel
jacket of the stack reinforced as required to conpensate for the
structural strength of steel renmoved. A flange for bolting breeching
to the connection shall be provided. A hinged cast iron or stee
cl eanout door with refractory lining and heavy duty steel frane shal
be provided at the bottom of the stack. Frane and door shall be
fitted gastight. Door shall be a mninmmof 457 by 610 nmr 18 by 24
i nches in size.

c. Block Lining: Provide a lining consisting of inorganic borosilicate
gl ass bl ocks bonded to the steel. Entire inside of each stack shal
be sandbl asted to a white nmetal blast finish. Bl ock shall be 40 mr 1
1/2 inches thick, constructed of totally organic-free cl osed cel
borosilicate glass. Blocks shall be shaped to reasonably match the
i nside of the stack and bevel ed to match adj acent bl ocks such that no
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gaps between surfaces shall be greater than 3 nmr 1/8 inch. Bl ocks
shal | be bonded to the steel and adjacent blocks with a two conpound,
ur et hane adhesi ve nenbrane. Adhesive nmenbrane shall be trowelled to
both the steel and bl ock. Blocks shall be pressed into place in
accordance with the manufacturer's instructions to provide a bond free
of voi ds.

Optional Stack Lining: In lieu of the borosilicate glass block |ining
speci fi ed above an acid resistant cast insulating refractory Iining
with an acid resistant menbrane |iner over an anchoring system nay be
provided. Lining systemshall be suitable for use in the pH range of
1.6 to 8. Liners conposed of calciumalumnate or calciumsilicate
will not satisfy service requirenents of the stack system

(1) Menbrane Liner: Urethane-Asphalt, or suitable sinmlar material
whi ch has been used successfully in simlar installations to
protect stacks fromacid attack when flue gas tenperatures are
bel ow their dew point. Service tenperature range of the |iner
shall be nminus 40 to plus 82 degrees C 180 degrees F, when applied
to a thickness of 3 nr 1/8 inch

(2) Refractory Lining: Potassiumsilicate single conponent chemcally
har dened cenment or two conponent potassiumsilicate bonded cenent
with an inert filler material such as silica, or suitable simlar
material, gunite applied or cast nonolithic insulating refractory,
suitable for use on flue gas fronm 66 degrees C 150 degrees F and
up to 232 degrees C 450 degrees F and resistant to continuous
exposure of sulfuric acid, nitric and nitrous acid, carbonic acid
and other liquids, in the pHrange of 1.6 to 8 and forned when the
surface of the stack is at a tenperature at and bel ow the flue gas
dewpoi nt .

(3) Menbrane/Refractory Lining Certification: Manufacturers of the
menbrane liner and the refractory lining shall certify that the
lining systemto be provided in the stack shall be suitable for
the specific application, considering the flue gas tenperature,
vel ocities, noisture content and corrosive qualities of the fue
bei ng burned.

(4) Refractory Lining Anchor System Tinned nmetal anchors welded to
the stack wall, or wire nesh fabric wel ded to anchors wel ded to
stack wal |, shall support the refractory lining of the stack
Ti nned anchor system shall have anchors wel ded to stack shell on
vertical spacing not greater than 200 mm 8 i nches on center and
hori zontal spacing not greater than 100 mr 4 inches on center, in
staggered rows to provide a mninumof 48 4.5 anchors per square
neter foot. Wre nesh fabric shall be No. 10 or 12 wire gage nade
into a welded fabric approximtely 50 by 50 mr 2 by 2 inches nesh
size. Mesh shall be welded to anchors o.c. not to exceed [250]
[300] nmmr [10] [12] inches. Mesh and anchors shall be of the sane
al | oys.

(5) After anchor systemis welded in place, blast clean entire inside
surface of stack including stack base, and anchor systemto a
white metal blast finish and then coat with two coats of menbrane
liner to a total mninmumthickness of 3 nmr 1/8 inch. The stack
base shall be included in the coating system Prior to the
installation of the refractory, spark test coated surfaces with a
hol i day detector to ensure nmenbrane is free of voids. Refractory
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lining shall be trowelled on or pneunatically applied to a m ni num
t hi ckness of 76 mr 3 inches.

(6) Design of anchor system and application of refractory |ining shal
permt expansion and prevent cracking of the refractory.

Manuf acturer's Cal cul ati ons Required for Foundation and Stack

(1) Foundation (including bearing and moment forces) reinforcenment and
anchor bolts

(2) Stack

- Stresses due to various |oading conditions including wind and
sei sm ¢ | oads

- Vibration and danpi ng

- Heat transfer at various design and ambient conditions
- Expansion profiles

- Shi pping and erection stress anal ysis

Finish: Stacks shall be shop coated prior to shipping fromthe
factory. After erection, touch-up danaged shop coated surfaces and
apply a prime coat and two coats of finish paint suitable for the
tenmperatures and environnental exposure as specified in Section

09 90 00 PAINTS AND COATI NGS.

Pl atforns and Ladders: Stacks shall be provided with platforms for
sanpling tests, nonitoring equi pnent mai nt enance and
obstruction-lighting maintenance. Access to |lower platformshall be
by ASTM A242/ A242l, Type 1, steel [stairway] [catwal k or platfornmn
[ladder] fromthe [heating plant] [pollution control building] [ground
level]. Design for a mininumlive load on platforns to be 488 kg 100
pounds per square neter foot. Platfornms shall be not |ess than 1220 mm
48 inches wide and the sanpling platformshall be a m ni mum wi dth of
610 mr 2 feet plus the stack diameter, but not nmore than 3 neters 10
feet in width. Toe plates shall be not less than 150 mr 6 i nches high
around the platformperinmeter. Platformrailings shall have two
internediate railings. Ladders shall be [caged] corrosion resistant
steel, 406 mr 16 inches wide with 305 mr 12 inch rung spacing.

Ladders shall be provided fromthe lower platformto the top of each
stack and shall be provided with a full length stainless steel safety
clinmb device. The clinb device shall consist of a notched rai
attached to the rings' centerline with a sleeve which rides on the
rail and locks into position on a sudden downward pull. Two belts for
attaching the device to the clinber shall be furnished.

Anchor Bolts: Provide anchor bolts, nuts, washers and sl eeves to
properly anchor the stacks. Stack manufacturer shall furnish
certified di nensional drawi ngs showi ng | ocation for setting bolts in
concrete.

M scel | aneous:

(1) Sanmple Ports: Provide two sanple ports at 90 degree orientation
to each ot her about 1220 mr 4 feet above platform Each sanple
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port shall consist of a 100 mr 4 inch dianeter pipe welded to the
steel jacket and provided with a flange and mating blind flange.
Provi de openings required for installation of opacity nonitor and
SO2 anal yzer specified in Section 23 09 53. 00 20 SPACE TEMPERATURE
CONTROL SYSTEMS.[ Locations of sanple ports and instrumentation
openi ngs shall be as detail ed on draw ngs].

(2) Qbstruction Lighting: Provide an obstruction |lighting systemfor
each heating plant stack, consisting of one red, flashing, 300
mllinmeter hazard beacon atop each stack, two steady burning, red
obstruction marker lights hal fway up each stack, photoelectric and
flasher controls, weather-tight term nal boxes, cable, and conduit.

(a) Hazard Beacons: Federal Aviation Admnistration
FAA AC 150/ 5345-43, Type L-866.

(b) Qbstruction Lights: FAA AC 150/5345-43 Type L-810.

(3) Painter's Trolley: Provide a ring of Type 304 stainless steel to
support an inspection or painter's trolley. Provide a three whee
standard steel flat rail trolley of 227 kg 500 pounds capacity.
Quide trolley to prevent it fromleaving the track

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: Vel ocity cones decrease cold air down drafts
and increase velocity of discharged flue gas but

i ncrease flow resistance of stack; they may be used
when justified.
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(4) Velocity Cone: Provide stack with an acid resistant |ined
truncated velocity cone. Velocity cone shall be lined with the
same insulating refractory as applied to the stack with a 80 nr 3
i nch m ni mum t hi ckness. Cone shall be 1220 nr 4 feet |ong, bolted
to top of stack, and shall taper to a diameter of | ] mr inches

i nsi de.

8.4 Danmper s

.8.4.1 Mul til ouver Danpers

Provide factory fabricated parallel nmultilouver danpers for two position
servi ce (open-cl osed) and opposed bl ade danper for nodul ating control
Construct danper frane of distortion resistant wel ded steel channels with
rai sed seat to ensure free nonbindi ng operation of blades and to keep

bl ades square in the frame. Construct blades of [ ] mr inch thick
steel plate in a stressed skin airfoil-shape with fully wel ded seans
containing no external ribs. Blade deflection in mr inches shall not
exceed the length in nmr inches divided by 360, consistent with Al SC 360

beam defl ection criteria. Blade shafts shall be stainless steel. Blades
shal |l be pinned to bl ade shafts. Louver shaft bearings shall be outboard
type and shall be self-lubricating and sel f-cl eaning. Beari ng seal s

shal | be gastight.

a. Miltilouver Danper Linkage: Danper |inkage shall be adjustable and of
pi nned construction for easy renobval and shall be designed to handle
full operation torque. Linkage on danpers in clean flue gas areas
shal |l operate froma single connection point.
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Control Danper Operators: Provide control danmper operators as shown.
perators shall be pneumatically operated with positive positioning,
manual override, and hydraulic or oil inmersed gear trains. Each
operator shall be full-proportioning type, with spring return to
position shown in case of |oss of power. Danper operating speeds
shal | be selected and adjusted so that operators will remain in step
with controllers. Operators acting in sequence with other operators
shal | have adjustnent of control sequence as required by the operating
characteristics of the system

Two- Posi ti on Danper Qperations: Two-position danper operators shal
be pneumatically operated with air cylinder, four-way val ve, and
sol enoi d val ve arrangenent.

2.8.4.2 Qui l I oti ne Danpers

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: Quillotine danpers shall be used for
open-shut service where tight shutoff is required
for exanple, for air pollution control equiprent
bypass danpers.
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Provide factory fabricated guillotine danpers with heavy structural frane
rigid enough to support the extended bl ade and external |oads through the
breeching flange. Danper shall be capabl e of operating w thout

precl eani ng or manual assi stance under normal operating conditions.
Provi de encl osed bonnets [where indicated]. Provide 80 mr 3 inch dianeter
cl eanout ports on both sides for cleaning bottom sections.

a.

CGuillotine Danper Blade: A stress-relieved flat plate. Danper bl ade
shal | be nonwarping; internmedi ate bl ade supports are acceptable to
[imt blade deflection. Leading edge of danper blade shall be bevel ed
and capabl e of guiding danper blade into frame seat. Bl ade guides
shal | be continuous and sel f-cleaning and capabl e of preventing

bi ndi ng from deposits and danage from m salignnment. Bonnet guides
shal | be renovabl e and danper shall be designed so that a danper bl ade
can be repl aced w thout opening the frane.

Cui l l oti ne Danmper Bonnet Seal: Provide bonnet seal to effectively
seal agai nst atnospheric | eakage under normal operating conditions.

Doubl e- bl aded CGuill oti ne Danpers: Provide where indicated. Danper
franme, blades, and bonnet seals shall be as specified for

si ngl e-bl aded guillotine danpers, except frame shall be thicker and
two bl ades shall be provided i nstead of one. Doubl e-bladed guillotine
danper shall provide absolute zero | eakage across danper blades. This
shal | be acconplished by utilizing a blower to introduce air into the
space between the danper blades. Blower shall be nounted on danper
frame conplete with isolation valve. Bl ower shall have sufficient
capacity to maintain a pressure of at |east 498 Pa 2 inch water colum
over breeching pressure.

Guillotine Danper Drive: A positive dual endless chain drive capable
of driving danper in both directions. Chain-drive head shaft shal
have sufficient torsional rigidity to prevent binding of blade when
the blade is stalled. Danper shall be notor-operated with manua
override. Design drive mechanismto prevent back driving of notor
Entire drive nechanismshall be of a sinple design and require no

SECTION 23 52 33.02 20 Page 96



routi ne mai ntenance ot her than inspection. Chain shall be capabl e of
operating up to the stall torque of the danper drive notor.

e. FElectric Motor: Mtor shall be [totally enclosed fan cool ed] [open
drip-proof], [ ] kW hp, [ ] volt, [ ] phase, 60 Hz, as
speci fied under the paragraph MOTORS AND DRIVES in this section
Provi de renovabl e, totally enclosed chain guard.

2.9 COAL HANDLI NG EQUI PMENT

2.9.1 Rai | road Hopper Car Thawi ng System
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NOTE: Pit type railcar thawi ng systemis capabl e of
operating on natural gas, liquified petrol eumgas or
No. 2 fuel oil. The radiant heat (infrared) type
rail car thawi ng system can only burn natural gas or
liquified petroleumgas or use electric resistance
heaters. The radi ant heat (infrared) type provides
a slower nethod of thawi ng but causes | ess damage to
the railroad car finish and is preferred provided
natural gas or liquified petroleumgas or electrica
power is economically available and pernitted by
current D.OD. policy.
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Hopper car thaw ng system shall be pit-type or prefabricated surface
nmount ed encl osed type [or electric radiant type] hopper car thaw ng unit
and shall include burners, controls, conmbustion air blowers, fuel storage
and handling, and related work. Design systemto thaw 56 My 55 ton, 71 My
70 ton and 102 My 100 ton capacity coal cars. System shal | be capabl e of

t hawi ng | ] bottom hopper unl oadi ng coal cars simultaneously.
Rai | road hopper car thawi ng systemshall utilize [No. 2 fuel oil]
[natural gas] [liquified petroleumgas] as a fuel. Provide a sufficient

nunber of heaters to have a m ni mum heat input of 2198 kW 7,500, 000 Bt u/ hr
per car station, with heaters distributed under hopper car, or under and
besi de hopper car, such that the entire car is heated. Locat e burner
pits or heater units for even heating of the hopper cars without

subj ecting air hoses, air brake equi pment, and bearings to excessive heat.

2.9.1.1 Pit-type Railroad Hopper Car Thawi ng System

a. Pit-type Thawing Unit: Pit-type hopper car thawing unit shall be
conplete with a refractory lined steel box, burner assenblies, stee
burner enclosure with cover, valves, piping, and hinged main pit
protective covers. Each pit shall have the capacity to generate 366 kW

1, 250, 000 Btu/hr when burning [No. 2 fuel oil] [natural gas]
[liquified petroleumgas]. Burners shall fire horizontally and
tangentially into the pit fromopposite sides to heat the refractory
lined pit up to radiant tenperature. Heat shall be transferred to the
hopper car by radiation fromhot refractory surfaces and by convection
from exhaust gases and evaporated noisture to rail car bottom and
sides. Construct pit outer shell of not less than 6 nr 1/4 inch thick
corrosion resistant steel plate, with the end plates of 10 gage ( 3.42
nr 0. 1345 inch) steel. Provide supporting flanges and handling | oops
on both ends and provide cap strips on top of both sides. Pl ace cast
iron heat deflecting plates with overl appi ng edges on pit sides and
bott om supported off the | edge on the outer shell. Provi de a m ni mun
25 mMm one inch air space between plates and outer shell. Pit side
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wal I s and bottom shall have a mninunm 65 mr 2 1/2 inch thickness of
standard firebrick with one course of standard end skew brick al ong
the top of the side walls. Firebrick shall be easily replaceable.
End section shall have not |less than 114 mr 4 1/2 inch thick precast
hi gh tenperature refractory panels. Provide burner refractory
ignition tiles with steel jacket casings having nounting |ugs for
bolting to end plates of pit. Provide concrete railroad ties adjacent
to each thawing pit. Deliver conbustion air to burners by neans of
pressure blowers which take fresh air from outside thaw ng area.
Factory wire and assenbl e heaters, control panels, blowers, and zone
controls. Shop fabricate burner piping and control valve assenbli es.
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NOTE: Designer shall make sel ection here based on

fuel to be used in thawi ng system
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b. Fuel System [Provide conplete fuel systemfor operation with,
[natural] [liquified petroleunj gas including piping, regulators, |ow
and high pressure linit switches interlocked with conbustion controls,
gages, sol enoid valves, shutoff valves, and other accessories which
may be required for each manufacturer's particular system] [Provide
conpl ete fuel systemfor operation with duplex fuel oil punp set with
[ ] liters gallon horizontal [below] [above] ground fuel tank and
ot her accessories which may be required for each nanufacturer's
particul ar system Provide fuel oil systemin accordance with the
requi renents specified under the paragraph FUEL O L SYSTEM this
section.]

c. Burner controls shall neet Industrial R sk Insurers' (I.R 1., fornerly
F.1.A) requirenents. Connect fuel system piping to fuel supply
pi ping as indicated. Burners shall be controlled (nmodulate) to
regul ate heat output to suit the operating requirenents. Provi de a
manual |ight-off, |ow pressure [gas] [oil] pilot for automatic
light-of f of each thawing unit.

d. Air System Provide conplete air systens for operation wth bl owers,
inlet silencers, gages, shutoff valves, |low pressure lint swtches
i nterlocked with combustion controls, and other accessories which my
be required for each manufacturer's particul ar system

e. Control Panel: Provide centrally |ocated control panel, with pane
front consisting of a graphic display of the thawi ng system Display
shal |l be approximtely to scale and coordi nated with control and |ight
i ndi cation for combustion air blowers and on-off control of convenient
groups of heaters. Provide on-off control with indicating Iight for
each thawing pit. Panel shall have a [ NEMA 12] [ NEMA 3R-8],
dust-tight enclosure with internal equiprment and wiring accessible
fromthe panel front. Provide naneplates on panel front to designate
function of switches and indicating lights. Controls shall be
suitable for | ] volt, [ ] phase, 60 Hz operation. Provide
and mark termi nals for connections with the exception of the neutral
Term nal bl ocks shall be 600 volt rated. Control relays shall have
convertible contacts and shall have rating suitable for intended
services but in any case, not less than 10 anp, 600 volt rating.
Conponents shall be oiltight type. Connections to panel shall be
watertight. Mtor starters for conbustion air blowers shall be
installed in each respective bl ower cabinet.
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2.9.1.2 Surface Mounted Encl osed Rail road Hopper Car Thawi ng System

a.

Surface Mounted Encl osed Thawing Unit: Burner shall be of nultiport
cast iron construction and provide for even heating of radiant

el ements. Heater design shall be essentially the same for undercar
and sidecar heaters, with heat transmtted to hopper car by both

radi ati on and convection. Design burner and radi ant el enent for

radi ati on being the prinmary node of heat transfer. Make radi ant

el ement over the burner of a heavy corrosion-resistant mnetal

material. Design burner to operate on [No. 2 fuel oil] [natural gas]
[liquified petroleumgas], and such that open flane from conbustion
wi Il not extend beyond the emitter surface either during nornal
operation or in the event of emtter deterioration or burnout.

Provi de shi el ds where necessary to direct radiati on and hot exhaust
gases to hopper car surface. Provide neans for shielding car air
hoses, air brake equi prment, and bearings from excessive heat. Provide
each heater wi th individual heater control boxes constructed as to
provi de positive air pressure inside control box. Control boxes shal
contain mxing valve for naintaining proper gas-air ratio for

sati sfactory conbusti on. Locate gas and air piping connections for
easy renoval of individual burners. Deliver conmbustion air to heaters
by means of pressure bl owers which take fresh air from outside thaw ng
area to ensure continued satisfactory conmbustion of gaseous fuels.
Factory wire and assenble thawing units, control panels, blowers, and
zone controls. Fuel system and burner control for oil fired units
shal | be as specified under the paragraph Pl T- TYPE RAI LROAD HOPPER CAR
THAW NG SYSTEM above.

Burner Controls (for gas fired units): Burners shall be electrically
ignited with controls neeting |.R 1. requirenents. Provide a gas
pressure regulator for serving not nore than eight individua

burners. Regulator shall reduce gas pressure in supply line to
pressure required for burners. Provide each burner with an air

regul ating valve for fuel-air ratio adjustnent. Regulating valve
shal | contain positive vibration-proof |ocking device for naintaining
critical adjustnent.

Control Panel: Provide centrally |ocated control panel with pane
front having a graphic display of the thawing system Display shal

be approximately to scale and coordinated with control and |i ght

i ndi cation for combustion air blowers and on-off control of individua
heaters. Provide a nodulating control for each heater to regul ate
heat output to suit the operating requirenents. Panel shall be [ NEVA
12] [NEMA 3R-8], dust-tight enclosure with internal equi pnent and
wiring accessible fromthe panel front. Provide namepl ates on panel
front to designate function of switches and indicating lights.

Controls shall be suitable for [ ] volt, [ ] phase, 60 Hz
operation. Provide and mark termnals for connections, with the
exception of the neutral. Term nal blocks shall be 600 volt rated.

Control relays shall have convertible contacts and shall have rating
suitable for intended service but not Iess than 10 anp, 600 volt

rati ng. Components shall be an industrial design of the oiltight
type. Connections to the panel shall be watertight. Motor starters
for conbustion air blowers shall be installed in each respective

bl ower cabi net.

Thawi ng unit may be an electric radiant heat thawi ng unit which

i ncl udes sel f-contai ned heater banks such as under-car outside the
rail heater sections, |ower side car heater sections and vertical side
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car heater sections, with reflectors, hinged cover, waterproof and
weat her proof wired term nal bl ocks and zone controls for flexibility
of operation.

12.9.1.3  Shed

2.
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NOTE: Shed should be used in the severe climte
areas. Consult appropriate DM 2 series design

manual s for design criteria for the shed.
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Provi de shed of pre-engineered netal space frane construction with
corrugated siding as indicated. Provide ventilation with roof vents and
openi ngs al ong bottom of sides of shed.

9.2 Top- Mount ed Rail road Hopper Car Shaker
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NOTE: When noise is a najor factor of concern
design a shaker enclosure with acoustical treatnent
which will be capable of reducing the noise to a
tol erabl e | evel.
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Provi de top-mounted rail car shaker conplete with shaker, frame, vibrator,
nmotors, hoists, hoist frame, [enclosure], and controls. Design unit for
operation under all weather conditions.

.9.2.1 Shaker

Shaker shall operate with a nomnal 4 nmr 5/32 inch stroke at 1200 rpm
Stroke shall be generated by |large eccentric SAE 1045 steel shaft nounted
in high capacity, self-aligning, spherical roller bearings. Seal bearings
with a double piston ring |abyrinth seal and dust and water slinger to
retain lubricant and prevent entry of contam nants. Shaker frame shall be
stress-relieved, welded steel construction. Fabricate frane of heavy
steel plate, with bearing housing seats nachi ned after stress relieving.
Provide four lifting eyebolts of heat-treated forged alloy steel for
connecting to hoi st chains.

Shaker Electric Mtor and Drive: Motor shall be totally enclosed, fan
cooled, 1,800 rpm [ ] volt, three phase, 60 Hz, not less than 15 kW
20 hp, as specified under the paragraph MOTORS AND DRIVES in this

section. Mdtor shall be mounted on heavy spring isolated supporting frane
wi t h adj ustabl e notor base. Shaker shall be belt driven with special
deep groove sheaves, taper |ocking type hubs, and constant belt tensioning
spring.

.9.2.2 Shaker Hoi st

Hoi st shall be twin hook type having a rated capacity exceedi ng the weight
of the shaker unit. Hoist shall have a lift of not less than 7 1/2 neters
25 feet with a hoist speed of not |less than 0.08 neter per second (nis) 16
feet per minute (fpn). Hoist shall have not |ess than 460 nmr 18 inch |ong
sling chains for connecting hoist to shaker lifting eyes, and hooks shal
have U-bolt safety |latches. Hoist shall be nounted on an electrified
trolley as specified in Section 41 22 13.14 BRI DGE CRANES, OVERHEAD
ELECTRI C, TOP RUNNI NG
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Shaker Hoist Electric Mdtor: Mtor shall be totally enclosed, [fan

cool ed], [non ventilated], 1,800 rpm [ ] volt, three phase, 60 Hz,

not less than 5 1/2 kW 7 1/2 hp as specified under the paragraph MOTORS
AND DRIVES in this section. Mtors shall be high slip type and shall with
t hermal overl oad protection enbedded in the w ndings.

.9.2.3 Controls

Provide [renmpte] [pendant] pushbutton station for both shaker and hoi st
operation. Provide automatic controls with upper and | ower screw type
l[imt switches to limt hook travel, slack cable limt switch to stop

| oweri ng of hooks when car shaker has been | owered on top of car
electrical interlock to prevent operation of car shaker nmotor until shaker
is lowered on car, and electrical interlock to prevent operation of hoi st
not or while car shaker is running. Munt electrical equipnment in NEVA 4
encl osures.

.9.2.4 Frame [and Encl osure]

Provide frame [and encl osure] as indicated for support of hoist and shaker
unit [and for attenuation of noise].

9.3 Car Pullers

.9.3.1 Capstan Car Puller
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NOTE: Choose this subparagraph or the subparagraph
REVERSI| BLE DRUM TYPE CAR PULLER
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Desi gned with capacity of not |ess than 4540 kg 10, 000 pounds of starting
pul | and an average rope speed of approximately 0.23 m's 45 fpn. Assenbly
shall be totally encl osed, weatherproof, and suitable for exterior
installation with vertical capstan. Capstan shall be semisteel alloy
construction designed for use with marlin-covered wire rope.

a. Accessories: Provide capstan conplete with accessories, including

controls, rope, rope storage reel, car hooks, sheaves, snatch bl ocks,
anchors, and ratchet hol dback.

b. Rope: Capstan rope shall be not |ess than 25 mr one inch outside
diameter marlin clad wire rope with a breaking strength of not |ess
than 13, 620 kg 30, 000 pounds.

c. Rope Storage Reel: Construct rope storage reel of metal, hand
operated with the drumnot |ess than 300 nmr 12 inches in dianeter and
the reel faces not |less than one neter 3 feet in diameter. Drum shal
have not |ess than | ] mr inches face width and store not |ess
than [ ] meters feet of 25 mv 1 inch dianmeter marlin clad wire
r ope.

d. Electric Mdtor: [Totally enclosed], [fan cool ed], high starting
torque, reversing type, | ] volt, three phase, 60 Hz, not less than

7 1/2 kW 10 hp as specified under the paragraph MOTORS AND DRI VES in
this section.
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2.9.3.2 Reversi bl e Drum Type Car Pull er
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NOTE: Choose this subparagraph or the above
subpar agr aph CAPSTAN CAR PULLER
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NOTE: Designer shall detail required footings and
foundati ons based on the selected puller and soi
conditions at each plant site.
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[Single drumreversing] [Double drum type designed with a capacity of not
| ess than [ ] kg pounds of running rope pull. Starting pull capacity
shall be not less than twice the running pull capacity. Provide assenbly
on one-pi ece heavy steel base with weatherproof notor and gear reducers
suitable for exterior |ocation

a. Puller: Unit shall consist of a | ] mr inch pitch dianeter by
[ ] mr inch face, spirally grooved for [ ] mr inch dianeter
wire rope with sealed anti-friction bearings, alloy steel ring nounted
spur gear and SAE 1045 steel shaft. Provide an SAE 1045 stee
countershaft with anti-friction pillow bl ocks and heat-treated all oy
steel spur pinion roller chain drive with steel sprockets and encl osed
guard. Speed shall be a m ni num of [ ] ms fpn.

(1) Electric Motor: [Totally enclosed], [fan cool ed], high starting
torque, reversing type, | ] volt, [ ] phase, 60 Hz, not
| ess than [ ] kW hp, as specified under the paragraph MOTORS
AND DRIVES in this section. Provide clutch for engagi ng and
di sengagi ng power to drum

(2) Reduction CGear: ANSI/AGVA 2009 or AGVA 2011, "AGVA Cear
Handbook, " sized for the notor horsepower with notor base and
coupling. Mtor shall include notor nounted disc brake in dust
and watertight enclosure. Provide rope overwind switch assenbly
and rotary type limt assenbly.

b. Accessori es:

(1) Rope Sheaves: Provide four stationary type, 762 nm 30 inch pitch
di amet er single sheaves and one 762 mr 30 inch take up sheave
assenbly. Sheave shall be cast steel, grooved for [ ] mr inch
di ameter rope and shall be oriented horizontally and nmounted in a
wel ded steel frane with self-lubricating bronze bushings. Provide
renovabl e steel rope guards over sheaves.

(2) Wre Rope: Wre rope shall be not less than | ] mrinch in
diameter with a breaking strength of not |ess than | ] kg
pounds. Rope shall consist of six 19 wire strands of inproved
pl ow steel rope with henp center.

(3) Safety Warning System Provide a safety warning system including
an audi ble horn and three flashing lights to indicate cars in
notion. Systemshall activate 30 seconds before puller motor is
energi zed and shall not deactivate until puller motor is
de-energi zed. Provide a permanent warning sign at each |ight
i ndi cating "RAILCAR I N MOTI ON. "
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(4) M scellaneous: Provide reversing controls, car hooks, snatch
bl ocks, and anchors.

9.4 Track Hopper
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NOTE: Determ ne when a track hopper will be
required.
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Wel ded construction of not Iess than 6 mr 1/4 inch thick [410 stainless
steel] [structurally reinforced steel plate lined with 8 gage ( 4.18 nm

0. 1644 inch) 410 stainless steel] plate not less than 4 1/4 neters 14 feet
wide and 8 1/2 neters 28 feet long. Side slopes not |ess than 60 degrees
fromhorizontal. Interior bolts shall have flat heads. Support hopper
fromconcrete pit walls as indicated.

.9.4.1 Track Grders
Two wi de flanged beans designed for Cooper's E-| ] loading with 50
percent inpact allowance and sized at W] ] by [ ]. Provide beans

with cross struts for rigidity and bearing plates for nmounting on pit wal
as indicated.

.9.4.2 Grating

Hopper grating between rails of | ] by 10 nmr 3/8 inch steel bars and
[ ] by 10 nr 3/8 inch steel cross bars with openings [100] [150] by
[100] [150] mx [4] [6] by [4] [6] inches. Gating outside rails shal
have openings 100 by 100 mr 4 by 4 inches and be constructed of sane size
steel bars as specified above. Construct grating in renovabl e panels and
support fromconcrete pit walls and by steel angle supports resting on
track girders.

.9.4.3 Cover

Structurally reinforced 5 mr 3/16 inch thick raised pattern floor plate.
Cover for portions of hopper outside rails shall be hinged with edges
turned down. Construct cover between rails in easily renovabl e sections
wi t h handl es.

.9.4.4 Hopper CQutl et

Fl anged not |ess than | ] by [ ] mr inches. Qutlet shall contain
a water-collecting reclai mhopper type coal gate not less than | ] by
[ ] mr inches in size along with a dust tight metal slip joint,

constructed of not less than 6 mr 1/4 inch thick [410 stainless steel]
[structurally reinforced steel plate lined with 8 gage ( 4.18 mr 0.1644
inch) 410 stainless steel] plate. Slip joint shall be of split
construction to all ow for disassenbly and replacenent. Design slip joint
to allow for necessary flexibility to take care of deflection of hopper
outlet due to varying coal |oads and tenperature variations w thout

i mposi ng | oad on feeder enclosure. Provide rope packing or other
resilient gasket material to nake the slip joint conpletely dust tight.

9.5 Truck Hopper

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
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NOTE: Determ ne when a truck hopper wll be
required.

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

Wl ded construction of not less than 6 mr 1/4 inch thick [410 stainless
steel] [structurally reinforced steel plate lined with 8 gage ( 4.18 nm

0. 1644 inch) 410 stainless steel] plate not less than 3 neters 10 feet

wi de and 3 neters 10 feet long. Side slopes not |ess than 60 degrees from
hori zontal. Interior bolts shall have flat heads. Support hopper from
concrete pit walls as indicated.

.9.5.1 Grating

Hopper grating shall have openings 90 by 90 nr 3 1/2 by 3 1/2 inches.
Construct grating of 125 by 13 mr 5 by 1/2 inch steel bars and 25 by 10 nm
one by 3/8 inch steel cross bars. Wld grating and make in sections for
ease of rempval. Provide two internediate support beans sized not |ess
than W8 by 31 arranged for a maxi mum grating span of 1016 mr 3 feet 4

i nches.

.9.5.2 Hopper CQutl et

Fl anged not |ess than | ] by [ ] mr inches. Qutlet shall contain
a water-collecting reclai mhopper type coal gate not less than | ] by
[ ] mr inches size.

.9.5.3 Cover

Structurally reinforced 5 mr 3/16 inch thick raised pattern floor plate.
Construct cover in sections with handles for ease of renpval.

.9.6 Recl ai m Hoppers

Wl ded construction of not less than 6 mr 1/4 inch thick structurally
reinforced steel plate lined with 8 gage ( 4.18 mr 0.1644 inch) 410
stainless steel plate not less than 3 neters 10 feet wide and 3 neters 10
feet long. Side slopes not |ess than 60 degrees from hori zontal

Interior bolts shall have flat heads. Support hopper fromconcrete pit
wal I s as indicated.

.9.6.1 Grating

Hopper grating shall have openings 90 by 90 nr 3 1/2 by 3 1/2 inches.
Construct grating of 125 by 13 mr 5 by 1/2 inch steel bars and 25 by 10 nm
one by 3/8 inch steel cross bars. Wld grating and make in sections for
ease of rempval. Provide two internediate support beans sized not |ess
than W8 by 31 arranged for a maxi mum grating span of 1016 mr 3 feet 4

i nches.

.9.6.2 Hopper CQutl et

Fl anged not |ess than | ] by [ ] mr inches. Qutlet shall contain
a special reclaimhopper gate not |less than | ] by [ ] mr inches.

.9.6.3 Recl ai m Hopper Cover

Structurally reinforced 5 mr 3/16 inch thick raised pattern floor plate.
Construct cover in sections with handles for ease of renpval.
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2.9.7 Belt Feeder

Total ly encl osed, dust tight, approximtely | ] meter feet between
pul l ey centers, designed to operate at a speed not to exceed | ] ms
fpr, and having a capacity of not less than | ] My tons per hour of

[ ] size coal. Provide belt feeder conplete with continuous belt,
shafts, pulleys, idlers, belt cleaner, frane, enclosure, reduction gear
and drive notor.

2.9.7.1 Head and Foot Shafts

Cold rolled steel, not less than | ] mr inches and [ ] mr inches
in dianmeter respectively. Munt shafts in antifriction roller bearings
with forced lubricating type fittings. Munt head shaft in fixed pillow
bl ocks. Foot shaft shall have screwtype takeups with not |ess than a

[ ] mr inch adjustnent. Shafts shall fit tight in pulley hubs.

2.9.7.2 Pul | eys

Wel ded steel type with detachabl e conpression grip-type hubs, steel plate
ends, and crown faces 50 nmr 2 inches w der than the belt wi dth. [ Provi de
an adjustable spring | oaded or counter weighted type rubber bl aded belt

wi per beneath the head pull eys].

2.9.7.3 Bel t

M ne Safety and Health Adm nistration (MSHA) approved fire resistant
construction, belt not less than [ ] mr inches w de, | ] ply,

[ ] kg ounces per square neter foot, with 3 mr 1/8 inch thick oil and
chemi cal resistant cover on carrying side 0.79 nmm 1/32 inch thick oil and
chemni cal resistant rubber cover on under side. Cover shall be fire
resistant. Belt shall have a cover tensile strength of not |ess than

[ ] kPa psi and friction between plies of not |ess than | ] kPa psi
Belt shall have vul cani zed splice

2.9.7.4 El ectric Motor

Total ly encl osed, fan cool ed, high torque, [ ] volt, [ ] phase, 60
Hz, not less than [ ] kW hp as specified under the paragraph MOTORS
AND DRI VES. Mdtor shall be direct connected by neans of flexible coupling
with guard to a reduction gear

2.9.7.5 Reducti on Gear

Al oy steel helical gear type enclosed in oiltight housing. Provide an
adj ust abl e base for notor and reducer unit. Drive from output shaft of

t he speed reducer to the conveyor head shaft shall be by means of finished
steel roller chain conformng to ASVE B29. 100 runni ng over cut tooth
sprockets conformng to ASVE B29. 100 and conplete with steel plate chain
guard. Roller chain attachnments shall conformto ASME B29. 100. Provide
nmeans to properly tension drive chain

2.9.7.6 Backst op

Differential band brake type, camtype, or internal type to prevent
reversal of belt.
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2.9.7.7 Idlers

Flat type with 125 mr 5 inch diameter steel shells, nalleable iron end
brackets, grease sealed roller-type antifriction bearings, and

sel f-cl eani ng angl e bases. Idler spacing shall be not greater than 1372 mm
4 feet 6 inches. Return idler shall be of the flat single-pulley type
having 125 mr 5 inch dianeter steel shells, grease sealed roller-type
antifriction bearings spaced on not nore than [ ] nmeter feet centers.
Provide self-aligning training type idlers, as required, to ensure proper
training of the belt. Provide additional idlers, as required, beneath
track or truck hopper for support of belt and coal and to properly protect
belt frominpact caused by the coal. Extend grease pipes to one side for
four point lubrication fromtunnel wal kway.

2.9.7.8 Load Skirts

Steel plate 6.35 mr 1/4 inch thick supported by structural brackets from
conveyor frane. Skirts shall have rubber strips along the bottom edge to
seal belt. Strips shall be easily adjustable by neans of a clanmp bar
arrangenent not requiring slotted bolt holes.

2.9.7.9 Frame, Supports, and Encl osure

Construct franme of either structural steel channel side stringers properly
tied and braced for support of head and foot shafts with 12 gage ( 2.66 nmr
0.1046 inch) steel deck plate the full length of the feeder, or integrally
formed plate conveyor and deck frame. Support idlers from conveyor

frame. Support franme fromfloor of tunnel [by steel channel |egs] [as

i ndicated]. Conpletely enclose feeder in a dust-tight enclosure
constructed of not |less than 10 gage ( 3.42 mr 0.1345 inch) steel plate
with easily renpvabl e gasketed side panels containing handl es at each
panel end.

2.9.7.10 Loadi ng Hopper
Constructed of not less than 10 mr 3/8 inch thick steel plate connected to
bottom fl ange of the track or truck hopper. Provide an adjustable
regul ati ng gate adjacent to | oadi ng hopper for regul ating hei ght of coa
on the belt.

2.9.7.11 Vi brating Feeder

Flat pan type vibrating feeder to convey coal fromthe day hopper to the

belt conveyor. Pan shall be | ] mr inches wide by | ] mr inches
long, with 150 mr 6 inch sides, constructed of 6.35 nm 1/4 inch thick
stainless steel. Provide feeder with integral electromechanical drive and

a renote controller. Controller shall contain operating switches and rate
of flow adjustnent and the power source for the feeder drive. Controller
shal | be designed for 460 volt, 60 Hz supply voltage. Support feeder from
t he hopper.

2.9.8 Shal low 1 n-Built Bar Flight Feeder and Receivi ng Hopper

Bar flight feeder shall be totally enclosed, dusttight type with
shallowin-built [track] [truck] hopper. Bar flight feeder shall have a

hori zontal |ength of [ ] meter feet | ] mr inches between sprocket
centers, operate at not greater than | ] ms fpm and have a capacity
of not less than [ ] My tons per hour of [ ] size coal. Provide

feeder conplete with continuous chains and attached bars, termn na
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sprockets, gears, shafts, bearings, troughs, enclosure, frames, [truck]
[track] hopper, grating, regulating gate, hinged inspection doors,
di scharge chute, electric nmotor, reduction gear, and supports.

.9.8.1 Head and Foot Shafts

Head and foot shafts shall be not |ess than | ] mr inches and [ ]
nm i nches in diameter, respectively. Construct shafts of coal rolled
steel and nmount in antifriction roller bearings. Munt head shaft in
fixed pillow blocks and foot shaft shall have screwtype takeups with not
| ess than [ ] mr inches adjustnent.

.9.8.2 Term nal Sprockets

Cast iron term nal sprockets with chilled rims not |ess than 380 mr 15
inches in dianeter. Foot shaft sprockets shall be split type in two 180
degree sections to facilitate renoval in shallow pit.

.9.8.3 Chains and Flights

Chains shall be bar link type each having a pitch of not greater than 150
nr 6 inches and an ultinmate strength of not |ess than 20,430 kg 45, 000
pounds. Construct chain of heat treated carbon steel conmponents wi th not
less than a 22 by 38 mr 7/8 by 1 1/2 inch wide center link, 10 mr 3/8 inch
wide by 38 nr 1 1/2 inch thick side bars, fastened with 18 mr 5/8 inch

di ameter pins. Construct bar flights of 10 mr 3/8 inch thick steel bars
not less than 50 mr 2 inches high with flight width of not |ess than

[ ] mr inches. Flight spacing shall be such that feeder shall nove
the required coal with a head shaft speed not greater than | ] rpm

.9.8.4 Franme and Encl osure

Construct feeder franme of structural steel properly tied and braced,
conplete with guides and track for both the carrying and return runs, of
not less than 80 by 80 by 10 mr 3 by 3 by 3/8 inch steel angles with not
less than 6 mr 1/4 inch high renewabl e carbon steel wear bars. Enclosure
shal | be dusttight of not less than 10 gage ( 3.42 nm 0.1345 inch)
conmercial hot rolled steel plate. Enclosure shall be renovable in
sections. Top and side panels at head and foot sections shall be hinged
and renmovabl e for access to chain sprockets.

.9.8.5 Trough

Construct trough with flat bottomof not less than 10 nmr 3/8 inch thick
steel plate. Trough shall be renovable and constructed with flanged
di scharge openi ng.

.9.8.6 Hopper

Construct hopper not less than 2 1/2 neters 8 feet long and 3 neters 10
feet wide of structurally reinforced 10 nr 3/8 inch thick steel plate
lined with 10 gage ( 3.42 nm 0.1345 inch) 410 stainless steel plate.
Hopper sides shall not slope Iess than 55 degrees fromthe horizontal
Construct hopper with a shield over the return run so that coal is fed
directly to the bottom conveying run

.9.8.7 Grating

Hopper grating shall have openings 90 by 90 nr 3 1/2 by 3 1/2 inches.
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Construct grating of 65 by 10 mr 2 1/2 by 3/8 inch steel bars and 20 mr
3/ 4 inch dianeter steel rods. Weld grating and make in sections for ease
of removal. Provide internmediate beans to support the grating.

.9.8.8 Fl i ght Feeder Drive

Fl i ght feeder shall be driven by an electric notor direct connected by
neans of flexible coupling to a reduction gear unit having alloy stee
hel i cal or herringbone gears and antifriction bearings enclosed in

oi I tight housing. Provide an adjustable base for notor and gear. Drive
from out put speed shaft of the reduction gear to the conveyor head shaft
shal | be by means of standard finished steel roller chain conformng to
ASME B29. 100 runni ng over cut tooth sprockets conformng to ASME B29. 100
and conplete with steel plate chain guard. Roller chain attachments shal
conformto ASME B29. 100.

.9.8.9 El ectric Mtor

Total ly encl osed, fan cool ed, high torque, [ ] volt, three phase, 60
Hz not |ess than | ] kW hp as specified under the paragraph MOTORS AND
DRIVES in this section

.9.9 Bucket El evat or

Dusttight [centrifugal discharge] [continuous bucket] type having

approxi nately | ] meter feet | ] mr inches sprocket centers,
vertical chain and bucket, operating at a speed not to exceed | ] ms
fpmr, and having a capacity of not less than | ] My tons per hour of

[ ] size coal. Provide bucket elevator conmplete with continuous

doubl e chains and attached buckets, upper and | ower sprockets, gears,
shafts, bearings, casing, top hood, discharge spout, bottom boot, access
doors, electric nmotor drive, reduction gear, service platform and
accessori es.

.9.9.1 Head and Foot Shafts

Cold rolled steel not less than | ] mr inches and [ ] mr inches in
di ameter, respectively. Munt shafts in antifriction roller bearings with
forced lubricating type fittings. Munt head shaft in fixed pillow

bl ocks. Foot shaft shall have screwtype takeups with not |ess than a

[ ] mr inch adjustnent. Shafts shall fit tight in sprocket hubs.

.9.9.2 Term nal Sprockets

Cast iron with chilled rins. Head sprockets shall be not less than | ]
nr i nches in dianmeter and foot sprockets not |ess than [ ] mr inches
in dianeter.

.9.9.3 Buckets and Chain

Construct buckets of [malleable iron] [not |ess than | ] mr inch stee
plate] not less than [ ] mr inches long, | ] mr inches w de, and
[ ] mr inches deep. Buckets shall be nmounted by not |ess than four
bolt attachnments to doubl e strand of steel bushed chain each having an
ultimate strength of not less than | ] kg pounds and pitch of | ]
nm i nches. Bucket spacing shall not be greater than | ] mr inches.
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2.9.9.4 Backst op

Differential band brake type, camtype or internal type to prevent
reversal of chain and buckets in case of power failure.

2.9.9.5 El evat or Casi ng

Not |ess than | ] by [ ] mr inches inside of not |ess than

[ ][gage] [ mr inch thick] comrercial hot rolled mld steel plate with
50 by 50 by 6 mr 2 by 2 by 1/4 inch corner angles for full height of

el evator casing. Construct casing in standard sections from 3 to 3.66
neters 10 to 12 feet high with 50 by 50 by 6 mr 2 by 2 by 1/4 inch angle
flanges at the end of each section. Provide a hinged inspection door not
| ess than 610 by 760 nmr 24 by 30 inches in the section i mediately above
t he boot section [and where indicated]. Casing and inspection doors shal
be of dust-tight construction with flange angl es continuously wel ded and
gasketed. No makeshift repairs or field patching to overcone | eakage
shall be permtted. Casing interior shall be given a 1.60 mr 1/ 16 inch
thick coating of coal tar priner and enanel in accordance with

SSPC PS 11.01.

2.9.9.6 Head Secti on

Not |ess than | ] mr inch thick comercial hot rolled nmld steel plate
in heavy angle frane with split, hinged, and renovable top cover hood.
Construct hood of not |ess than | ] mr inch thick comrercial hot
rolled mld steel plate with flanged di scharge throat built of not |ess
than [ ] my inch thick commercial hot rolled mld steel plate. Design
head section to support the drive machi nery and head bearings. Provide
mai nt enance access | adder and platformconform ng to applicable OSHA

regul ations [as indicated].

2.9.9.7 Boot Section

Not | ess than | ] my inch thick comercial hot rolled mld steel plate
in heavy angle frane with curved and renewabl e bottom plate built of not
| ess than [ ] my inch thick comercial hot rolled nmild steel plate,

and flanged inlet. Take up and foot term nal bearing on one side of the
boot shall be nounted in a bolted renovabl e side panel so the foot shaft
and [sprocket] [sprockets] may be renmpved through the side of the door
Bolt end panels so they are renovable for cleanout and inspection

2.9.9.8 El ectric Motor

Total ly encl osed, fan cool ed, high torque, [ ] volt, three phase, 60
Hz not |ess than | ] kW hp, as specified under the paragraph MOTORS
AND DRIVES in this section. Mtor shall be direct connected by nmeans of
flexible coupling to a reduction gear

2.9.9.9 Reducti on Gear

Al'l oy steel herringbone or helical gear type enclosed in oiltight

housi ng. Provi de an adj ustabl e base for notor and reduction gear unit.
Drive fromout put shaft of reduction gear to el evator head shaft shall be
by nmeans of standard finished steel roller chain conform ng to ASVE B29. 100
runni ng over cut tooth sprockets conformng to ASVE B29. 100 and conpl ete

with steel plate chain guard. Roller chain attachnents shall conformto

ASME B29.100. Provide nmeans to properly tension drive chain
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2.9.9.10 Anchoring Brackets

Provi de steel brackets at intervals [as indicated] at [not |ess than
[ ] meters feet over centers] for anchoring elevator and to increase
rigidity.

2.9.10 Rot ary Vane Feeder

Provide a fully enclosed, dusttight, rotary vane feeder designed to feed
[ ] size coal at a constant rate of not less than | ] My tons per
hour. Provide feeder conmplete wi th housing, feeder vanes, renovable
panel s and i nspection doors.

2.9.10.1 Body

Construct feeder body dusttight of not |less than 12.7 nm 1/2 inch thick
formed carbon steel plate with 19.05 mr 3/4 inch thick flanges.
Continuously weld joints both inside and out. Top cover of feeder between
inlet and outlet flanges shall be renobvable to allow access to interior of
feeder. Provide hinged inspection doors in both sides of the outlet

secti on.

2.9.10.2 Feeder Vanes

Feeder section shall consist of not |ess than four vanes, equally spaced,
extending radially fromdrive shaft. Feeder section shall be not |ess than
457 mr 18 inches long and 457 nm 18 inches in diameter. Construct shaft
of turned and polished cold rolled steel nounted in externally flanged

babbitted type bearing bl ocks with forced |ubrication type fittings.
Protect bearings with felt seal between bearing bl ocks and feeder body.

2.9.10.3 Drive Sprocket

Provide cast iron drive sprocket with chilled rinms. Coordinate dianeter
with drive notor and reduction gear for required feeder speed.

2.9.10. 4 El ectric Motor

Total ly encl osed, fan cool ed, high torque, [ ] volt, three phase, 60
Hz, not less than [ ] kW hp as specified under the paragraph MOTORS
AND DRIVES in this section. Mtor shall be directly connected by neans of
flexible coupling to a reduction gear unit having alloy steel helical or
herri ngbone gears and antifriction bearings enclosed in oiltight housing.
Provi de an adjustabl e base for notor and reduction gear unit. Drive from
out put speed shaft of the reduction gear to the conveyor head shaft shal
be by means of finished steel roller chain conform ng to ASVE B29. 100
runni ng over cut tooth sprockets confornming to ASVE B29.100 conplete with
steel plate chain guard. Rol | er chain attachnments shall conformto

ASME B29. 100.

2.9.11 Screw Conveyors
Provi de each dusttight and furnished conplete, with trough, screw, inlet
and di scharge spouts, discharge gates, bearings, bearing hangers, dust
cover, electric notor, reduction gear, [service platform] and supports.

2.9.11.1 Inl et and Di scharge Spouts

Arrange as indicated. Spouts shall be flanged and square wth opening

SECTION 23 52 33.02 20 Page 110



di rensi ons equal to inside dianeter of trough
.9.11.2 Screw Trough

Provi de dusttight screw trough with trough covers. Support trough by 6 mr
1/4 inch thick steel plate feet at not less than 3 neters 10 foot
intervals. Individual trough sections shall not be greater than 3 neters
10 feet long with steel angle end flanged connecti ons.

.9.11.3 Beari ngs and Hangers

Provi de thrust bearings and trough end dust seals for both drive and tai
bearings. Thrust bearings shall be bronze in antifriction pillow

bl ocks. Screw hanger bearings shall be rabitted-type, with cast iron
hangers havi ng renovabl e bearing caps held in place by a U-bolt. Design
hangers to fit inside the conveyor trough and equip bearing for grease
lubrication with grease fittings penetrating the dust cover to all ow
bearings to be greased wi thout renoving dust cover. Hangers shall not be
| ocated at trough joints, feed, or discharge openings. Locate hangers at
not less than [ 3.66 neter 12 foot intervals for screw dianeters | arger
than 250 nmr 10 inches] [and] [ 3 nmeters 10 foot intervals for screw

di ameters 250 mr 10 inches in dianeter and smaller].

.9.11. 4 Conveyor Screws and Couplings

Construct conveyor screws of helocoid-type flights and connect with cold
roll ed steel couplings. Assenble conveyor screws so that at the hangers
there is 180 degrees rotation between the flight ends of each adjacent
screw section. Screw flight shall end over |ast discharge spout so bare
pi pe extends across this area to prevent nmaterial carry-over.

.9.11.5 El ectric Motor

Total ly encl osed, fan cool ed, high torque, [ ] volt, three phase, 60
Hz, not less than [ ] kW hp as specified under the paragraph MOTORS
AND DRIVES in this section. |Install notor at discharge end of conveyor.

Mot or shall be supported by a unit bracket attached to the screw conveyor
trough end plate and shall be connected to reduction gear through a -belt
drive. Reduction gear shall be shaft nounted, double reduction type
mounted directly on conveyor shaft. Provide tie rods, when required, to
prevent reduction gear rotation and for adjusting belt tension

.9.11.6 Service Platforms

Provi de service platformconform ng to OSHA regul ations as indicated to
properly maintain and service conveyor drive unit.

.9.12 Belt Conveyor

Inclined and approxi mately [ ] nmeter feet between pulley centers,
operated at a speed not to exceed | ] ms fpnm and have a capacity of
not less than | ] My tons per hour of [ ] size coal. Provide belt

conveyor conplete with continuous belt, shafts, pulleys, idlers, takeups,
belt cleaner, frame with conveyor cover and wal kway, transfer chute,
hopper, emergency stop cord and switch, alignnment switch, reduction gear
electric notor, bin high level Iimt switch and alarm
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.9.12.1 Head and Foot Shafts

Construct shafts of turned and polished cold rolled steel not |ess than

[ ] mr inches and [ ] mr inches in dianeter, respectively. Munt
shafts in antifriction roller bearings with forced |ubricating type
fittings. Munt head shaft in fixed pillow blocks. Foot shaft shall have
screwtype takeups with not |ess than [ ] mr inches adjustnent.

.9.12.2 Takeups

[ Three pull ey guided vertical counter weighted type] [Screw type] to

mai ntai n proper belt tension. Shafts shall be as specified above and not
| ess than [ ] mr inches in dianeter. Provide a safety device to
prevent free fall of take-up pulley. Takeups shall provide a m ninmm
adjustment of 1.5 percent of total belt |ength.

.9.12.3 Pul | eys

Wel ded steel type with detachabl e conpression grip-type hubs, steel plate
ends, and crown faces 50 mm 2 inches w der than the belt w dth. Provi de
a multiple belt scraper at each head pulley.

.9.12. 4 Magnetic Pull ey

Drive pulley of | ] conveyor shall be a nonel ectric pernanent nmagnet
type designed to renove tranp iron. Provide a renovable pan to coll ect
the tramp iron.

.9.12.5 Bel t

Synthetic fabric, not less than | ] mr inches wi de, a mninmm of

[ ] ply, with 3 mr 1/8 inch thick oil and chemical resistant cover on
carrying side, [1.59] [0.79] mm [1/16] [1/32] inch thick oil and chem ca

resi stant rubber cover on under side. Cover shall be fire resistant.

Belt shall have a tension pull strength of not |ess than [ ] N per nm
pounds per inch of belt width. Belt shall have vul cani zed splice.

.9.12.6 El ectric Motor

Total ly encl osed, fan cool ed, high torque, [ ] volt, three phase, 60
Hz, not less than [ ] kW hp as specified under the paragraph MOTORS
AND DRIVES in this section. Mtor shall be direct connected by neans of
flexible coupling with guard to a reduction gear

.9.12.7 Reducti on Gear

Al oy steel helical gear type enclosed in an oil tight housing. Provide
an adjustable base for nounting nmotor and reducing unit. Drive fromthe
out put shaft of the speed reducer to the conveyor head shaft shall be by
nmeans of finished steel roller chain conformng to ASVME B29. 100 runni ng
over cut tooth sprockets conformng to ASVE B29. 100 and conplete with
steel plate chain guard. Roller chain attachnents shall conformto
ASME B29.100. Provide means to properly tension drive chain

.9.12.8 Backst op

Differential band brake type, camtype, or internal type to prevent
reversal of belt.
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2.9.12.9 Enmergency Stop Cord and Switch

Provi de emergency stop cord the length of the conveyor to actuate a switch
for stopping the conveyor. Switch shall have flag to indicate actuated
switch and shall have positive safety | ock that cannot be accidentally
reset. Cord shall be not less than 2.38 mr 3/32 inch gal vani zed aircraft
cable with a mininur 1.19 mr 3/64 inch vinyl or nylon protective coating.
Provi de sufficient nunber of switches to prevent cable weight from
actuating swtch.

2.9.12.10 Belt Alignnent Switch

Provi de on each side of belt nmounted of f conveyor franme or discharge chute
to stop conveyor under belt misalignnment or runoff conditions. Mount
swi tches on breakaway nounts to prevent damage from runaway belt.

2.9.12. 11 Idlers

Troughing idlers shall be the [20] [35] degree three-pulley type with 125
nr 5 inch dianeter steel shells, nmalleable iron end brackets, grease
sealed roller type antifriction bearings, and self-cleaning angl e bases.
Troughing idler spacing shall be not greater than 1.37 neters 4 feet 6
inches, with additional idlers at the |loading point. Return idler shal
be of the flat single-pulley type having 125 nr 5 i nch di aneter stee
shells, grease sealed roller type antifriction bearings and spaced on not
nore than 3 neters 10 foot centers. Provide self-aligning training type
trough and return idlers at not greater than 15.24 neters 50 foot
intervals to ensure proper training of belt. Extend grease pipes to one
side for four point |ubrication fromwal kway.

2.9.12.12 Load Skirts

Not less than 6 mr 1/4 inch thick steel plate and supported by structural
brackets from conveyor franme. Skirts shall have rubber strips al ong
bottom edge to seal belt. Strips shall be easily adjustable by nmeans of a
clamp bar arrangenent not requiring slotted bolt holes.

2.9.12.13 Frame, Supports, and \Wal kway

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: Designer shall detail footings based on | oad
and soil conditions at each plant site. Wl kway
shal | be detail ed.

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

Frame shall be of the structural steel truss type with head and f oot
termnals framed of structural steel. Support franme from grade on
structural A-franes set on concrete footings as indicated. Support idlers
on not less than 150 mm 6 i nch channel stringers braced and tied to
structural steel truss frame. Provide a 12 gage ( 2.66 nm 0.1046 inch)
steel deck plate for full length of conveyor. Provide a curved belt cover
constructed of not less than 16 gage ( 1.52 mmr 0.0598 inch) corrugated

gal vani zed metal having renovabl e panels on the wal kway side for access to
the idlers. Provide wal kway not |ess than 914 mr 36 inches wide,
supported fromthe structural steel framing for the entire I ength of the
conveyor. Wl kway shall be conplete with handrails and netal nonslip
grating nmeeting the requirements of 29 CFR 1910- SUBPART D.
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2.9.12. 14 Di schar ge Hopper

Construct di scharge hopper of not less than 6 nr 1/4 inch thick stee
plate to discharge on a discharge chute. Provide a discharge hood built
of 10 gage ( 3.42 mr 0.1345 inch) steel plate enclosing the top, front,
and si des above the di scharge hopper

2.9.13 Coal Scal es

Stationary, automatic, dust-proof, belt-fed, batch type with rated
capacity of not less than | ] My tons per hour and a hopper capacity of
91 kg 200 pounds. Coal scal es shall be conplete units, including the
body, belt feeder, feeder drive, bypass, wei ghing nechanism wei gh hopper
controls, counters, and other itens required to make a conpletely

aut omatic coal scale.

2.9.13.1 Body

Dusttight, of wel ded heavy steel plate construction with base angles not
less than 6 mr 1/4 inch thick. Top plate, bypass plate, and reducer
mounting plate shall be not less than 6 mm 1/4 inch thick, with other

pl ates of not less than 11 gage ( 3.04 nm 0.1196 inch) steel plate.

Provi de | arge, gasketed, dusttight doors wi th adjustable pre-set
conpression type |atches and forged steel hinges for inspection and

nmai nt enance purposes. Door openings shall be sufficient to allow renoval
of feeder and hopper w thout renmpoval of screws or bolts.

2.9.13.2 Feeder

Feeder shall be a self-contained unit with an endl ess belt which shall be
capabl e of being renmoved fromone end or side. Construct feeder of heavy
rigid steel frane with an 11 gage ( 3.04 mr 0.1196 inch) stainless stee
plate to support the belt on the carrying run. Head and take-up shafts
shall be cold rolled steel carried on self-aligning ball bearings equi pped
with dust seals and fitted for pressure lubrications. Bearings shall be
capabl e of being lubricated during scale operation. Take-up shaft shal
have screwtype take-up bearings and pulleys shall be crown faced stee

for proper belt tracking.

2.9.13.3 Feed Bel t

Channel type and of endless construction wi thout splice. Belt shall be
not less than 7.94 nv 5/16 inch thick of three ply heavy fabric core
construction with chenical and abrasion resistant rubber coating. Feeder
skirts and leveling plate shall be stainless steel and shall be arranged
to provide a continuous stream of constant width and depth coal on the
feed belt.

2.9.13. 4 El ectric Motor And Drive

Total ly encl osed [ ] volt, [ ] phase, 60 Hz, with heavy duty
reduction gear not |less than 0.56 kW 3/4 hp as specified under the

par agraph MOTORS AND DRIVES in this section. Scale shall be capabl e of
bypassi ng coal wi thout disconnection of the drive. Drive disconnection
shall not be required for feeder renobval unless special provisions are
made for a quick and sinple drive disconnection
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2.9.13.5 Coal Bypass

Provi de a qui ck-operating coal bypass with an easily operable |ever

| ocated on the outside of scale body. Operating |ever operation shal
instantly bypass coal around the feeder section and wei ghi ng mechani sm

wi t hout release of belt tension to prevent entry of coal between belt and
pul l ey or support plates. Bypass construction shall not restrict inlet
openi ng size for nornal scal e operation

2.9.13.6 Wei ghi ng Mechani sm

Encl ose in a dusttight conpartment. Construct wei ghing mechani smof cold
rolled steel for mninmmdeflection, warp, and twi st. Pivot points shal

be self-aligning with hardened doubl e bearing surfaces. Wi ghing
mechani sm shall be conplete with weight |ever, tare adjustnment, and
conpensator, [with design subject to approval by the Contracting Oficer],
and scal e shall be guaranteed to wei gh coal accurately within 0.25 percent.

2.9.13.7 Scal e Wi gh Hopper

Construct scal e wei gh hopper and di scharge gate of not |ess than 14 gage
stainl ess steel plate, continuously welded and stiffened with angle

i rons. Wei gh hopper shall be of such design and construction to ensure
cl ean di scharge

2.9.13.8 Controls

Provi de controls, except those required for wei gh hopper discharge,
prewired and | ocated in a [ NEMA 12] [ NEMA 3] dusttight enclosure. Provide
circuit breaker interlocked with the electrical panel door. Control
circuits shall be two wire nominal 120 volt systens obtai ned by using an
isolation transforner with one side grounded and shall be wired to a
single term nal block which shall be included in the electrical panel
Segregate circuits of different voltage levels. Controls shall include
large, oiltight, industrial type pushbuttons for use as "start-stop,"
"test," and "dunp" switches nounted on the scal e body adjacent to the

el ectrical panel

2.9.13.9 Counters

Mount a mechani cal type coal counter on the scale body. Counter shall be
rugged, reliable, with heavy duty register and desi gned so that double
counting is inpossible.[ A renote notor operated counter shall be

furni shed | ocated on the coal handling control panel in the control room
Counter shall be designed so that double counting is inpossible.]]
Provi de a contact closure for sending a pul se signal of each wei gh hopper
di scharge to the operator control console, specified under Section

23 09 53.00 20 SPACE TEMPERATURE CONTROL SYSTEMS. ]

2.9.13.10 Scal e Inl et

Scale inlet shall contain coal gate with opening not |ess than 457 by 457
nmm or 406 by 508 mm 18 by 18 inches or 16 by 20 inches along with a
dusttight metal slip joint constructed of not less than 4.76 mr 3/16 inch
thick steel plate. Slip joint shall be of split construction to allow for
installation after coal scale is in place. Design slip joint to allow the
necessary flexibility to take care of deflection of the [bunker] [silO]
outlet due to varying |load and tenperature variations w thout inmposing

| oad on the scale. Rope packing or other resilient gasket material shal
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be provided to nake the slip joint conpletely dusttight.
.9.13.11 Scal e Qutl et Hopper

Not less than 6 mr 1/4 inch thick 410 stainless steel plate of capacity
not |less than 227 kg 500 pounds and 13 nm 1/2 inch thick steel plate
fl anges.

.9.14 St oker Hopper Extension

St oker hopper extensions shall be dusttight and bolted to hopper furnished
with stokers. Construct hopper extensions approxinately as indicated of 6
nr 1/4 inch thick 410 stainless steel plate with structural stiffeners.
Hopper extension shall hold not |less than | ] My tons of coal at a
density of 800 kg per cubic neter 50 pounds per cubic foot. Hopper

ext ensi ons shall have bolted energency firing doors of not |ess than 610
by 610 mr 24 by 24 inches which shall contain a 152 by 152 mmr 6 by 6 inch
gl ass observati on w ndow. Connections shall be dusttight.

.9.15 Coal Val ve

Dusttight and drip proof of the double | adder rack-and-pinion type sized
as indicated for each valve. Valve shall be capable of closing through a
standi ng coal colum. Valve opening shall be full size with no bridges,
internal braces, or other barriers.

.9.15.1 Val ve Body

Not less than 6 mr 1/4 inch thick formed 410 stainless steel with heavy 19
nr 3/4 inch thick flanges. Continuously weld joints in contact with coa
both inside and out and grind snoboth. Valve body shall have dustti ght
steel gate assenbly cover with nol ded gasket for renpbval of gate wi thout
renovi ng the coal valve. Provide a m nimm of two dusttight poke hol es
with rigid covers and nol ded gaskets.

.9.15.2 Val ve Gate

Drip proof and siftproof of 10 nr 3/8 inch thick steel plate with an 11
gage ( 3.04 nmmr 0.1196 inch) 410 stainless steel liner. Support gate by
ball bearing rollers with 16 gage ( 1.52 mr 0.0598 inch) stainless stee
shell's equipped with felt grease seals and stainless steel grease
retainers. Provide rollers with grease fittings extended through the
val ve body for pressure lubrication. Design gate so that supporting
rollers, racks, and pinions are | ocated conpletely out of the coa
stream Racks shall be cold forned and self cleaning, with stainless
steel self cleaning pinions |ocated over racks for positive tooth
engagenent .

.9.15.3 Qperating Shaft

Mount operating shaft in ball bearings with felt seals, stainless stee
shell's, stainless steel grease retainers, and grease fittings. Provide
handwheel s with proper finger clearance or pocket sheaves w th heavy

hot - di pped gal vani zed chain and chain guard as indicated. Handwheels and
sheaves shall be not less than 457 mm 18 inches in dianeter. Provi de

val ves with nmechani cal type position indicator consisting of |arge pointer
and |l egend to indicate the position of the valve gate.
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2.9.15.4 El ectric Mdtor Operators

Provi de notor operators where indicated and capabl e of renpte operation
fromthe coal handling control panel. Operator shall consist of totally
encl osed, fan cool ed, high torque, | ] volt, [ ] phase, 60 Hz
notor as specified under the paragraph MOTORS AND DRIVES in this section
with reduction gear, clutch and Iimt switches. Mtor horsepower shall be
as reconmended by the manufacturer. Provide notorized valves that have
manual operators, with fail-safe interlocks that nake manual operation

i mpossi ble while nmotor is operating.

.9.16 Track and Recl ai m Hopper Val ves

Dusttight, double rack and pinion type, with water collecting trough

Val ve shall have inlet opening not |ess than | ] by [ ] mr inches
in the direction of gate travel with a larger outlet opening. Inlet and
outlet shall be flanged and constructed of mld steel

.9.16.1 Val ve Body

Not less than 10 mm 3/8 inch thick mld steel continuously wel ded both
internally and externally and lined with 11 gage ( 3.04 mr 0.1196 inch)
410 stainless steel plate where body comes in direct contact with coal
Construct inlet skirt of not less than 6 mr 1/4 inch thick 410 stainless
steel with outlet body plates constructed of 10 nmr 3/8 inch thick mld
steel lined with 11 gage ( 3.04 mr 0.1196 inch) 410 stainless stee

pl ate. Construct water collecting trough of not |less than 11 gage ( 3.04
mr 0. 1196 inch) 410 stainless steel plate and containing water sprays for
flushing. Valve body shall have dust-tight steel gate assenbly cover wth
nol ded gasket for renoval of gate w thout renoving the coal valve.
Provi de a hinged access panel not |ess than | ] by [ ] mr inches
in the direction of gate travel with conpression-type |atches over the
wat er collecting trough for renoving obstructions.

.9.16.2 Val ve Gate

Sl ope gate plate toward water collecting trough and nount it on |arge bal
bearing rollers with 16 gage ( 1.52 mr 0.0598 inch) stainless steel shells
equi pped with felt grease seals and stainless steel grease retainers.
Provide rollers with grease fittings extended through the valve body for
pressure lubrication. Gate shall be U shaped with | adder racks on both

si des and shall be constructed of not less than 16 mr 5/8 inch thick mld
steel lined with 11 gage ( 3.04 mr 0.1196 inch) 410 stainless stee

plate. Gate design shall be such that supporting rollers, racks, and

pi nions are | ocated conpletely out of the coal stream Racks shall be
cold formed and self-cleaning, with stainless steel, self cleaning pinions
over racks.

.9.16.3 Qperating Shaft

Mount in ball bearings with felt seals, stainless steel shells, stainless
steel grease retainers, and grease fittings. Mount a reduction gear on
the gate shaft and provide an anple gate cl earance pocket in the body to
ensure ease of operation through a standing colum of coal. Handwheel for
operating the valve shall be not |ess than 457 mr 18 inches in dianeter.
.9.17 Chut es

Construct coal chutes dusttight as indicated of not |less than 6 mr 1/4 inch
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thick 410 stainless steel plate. Wld chutes with flanges | ocated as

indicated to facilitate equi pmrent and chute section renoval. Fl anges
shall be not less than 10 mm 3/8 inch thick steel and gasketed to maintain
dust-tight seal. Poke holes and access panels shall be provi ded where

i ndi cat ed.

.9.18 Coal Presence Indicators and Equi pmrent Response Switches

May be of the follow ng types and shall be interlocked with the coal
handl i ng controls to indicate equi prment failures, coal stoppages, and
provide for a sem -automatic system Enclosures for conponents shall neet
the requirenents of NEMA Type 7, Class |, Division |, Goups C and D, and
NEMA Type 9, Class Il, Division |, Goups E, F, and G

.9.18.1 Type A - Diaphragm Type Presence |ndi cator

Pressure-sensitive to presence of coal consisting of housing, diaphragm
limt switches, wiring, and nounting bracket flanges. Housing shall be
either cast iron, stainless steel, or protected cast alum num with
syntheti c di aphragm as reconmended for coarse slightly abrasive

mat eri al s. Di aphragm defl ection shall actuate a linit switch to indicate
coal presence. Design unit so that maintenance, di aphragm repl acenent and
sensitivity adjustnment can be nmade from outside the bin. Type and nunber
of contacts and voltages shall be as indicated on the control diagrans.

.9.18.2 Type B - Paddl e Type Presence |ndicator

Paddl e nounted on a counterwei ghted horizontal shaft so that deflection of
the paddl e rotates a cam which actuates a limt switch in a control box
nounted on the shaft. Unit shall consist of paddle, shaft, enclosure,
l[imt switches, wiring, and nounting brackets. Shaft shall be cold rolled
steel and paddl e shall be stainless steel with control enclosure of cast
iron, stainless steel, or suitably protected cast alum num Type and
nunber of contacts and voltages shall be as indicated on the control

di agram Mount shaft in ball bearings equipped with suitable dust seals
and fittings for pressure grease |ubrication

.9.18.3 Type C - Tilt Type Presence |ndicator

Coni cal steel float that shall be tilted by presence of coal. Unit shal
consi st of housing, conical float, universal pivot-collar, pendant
nmechani sm dust seal, limt switches, wiring, and nmounting brackets. Unit

shal |l operate so that the tilting of the float actuates a limt switch in
t he encl osed housi ng above. Provide a hood constructed according to

manuf acturer's recommendations for the indicator's |location of not |ess
than 5 mr 3/16 inch thick steel plate. Provide access panel for servicing
the unit. Tilt type indicator may be a totally encl osed type in which
tilting causes a ball to roll off the center actuating a linmt switch
Design unit to be cable hung and to tilt on the presence of coal. Type
and nunmber of contacts and voltages shall be as indicated on the control

di agram

.9.18.4 Type D - Rotating Type Presence Indicator

Rot ati ng paddl e where presence of coal stalls notor and actuates a limt
switch. Unit shall have either cast iron or cast al um num housi ng,
stai nl ess steel paddle, couplings, and flexible shaft. Shaft seal shal

be spring | oaded and shall prevent the buil dup of fines between shaft and
hub. Operation shall be such that when paddle stalls, motor continues to
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operate until the linmt switch is actuated, which in turn shuts off the
current to the notor. Vane and baffle arrangenents shall be according to
manuf acturer's recommendati ons for each indicator |ocation. Type and
nunber of contacts and voltages shall be as indicated on the control

di agr ans.

.9.18.5 Type E - Vibrating Type Presence |ndicator

Vi brating sensing rod so that the presence of coal danpens the vibrations
actuating a control signal. Sensing rod shall be stainless steel not I|ess
than 10 mr 3/8 inch in diameter. Control unit shall be solid state, with
type and nunber of contacts and voltages as indicated on the control

di agr ans.

.9.18.6 Equi pnent Speed Response Switch

Actuates a control signal when preset abnormal equi pnent operating
conditions are encountered. Switch shall be adjustable so that it nay be
used as an underspeed switch, overspeed switch, or zero speed switch

Swi tch shall consist of input shaft from which the equi pnent speed is
nmeasured and conpared to a preset point. Enclosure shall be cast iron or
suitably protected cast alum num Munt speed response switches as

i ndi cated on drawi ngs. Type of switch adjustment, type and nunber of
contacts, and voltages shall be as indicated on the control diagrans.

.9.18.7 Presence | ndicators and Response Switches

Provi de at hoppers and conveyor di scharges |ocated and protected according
to manufacturer's reconmendati ons to ensure safe and reliabl e operation
Mount presence indicators in such a nanner that they will not be injured
by occasional large |lunmps nor falsely operated by stray |unps or collected
amounts of coal

.9.19 Control Panel and Controls

Provide a sem -automatic control systemfor the coal handling system as
i ndi cated. Control panel NEMA 12 construction, centrally located in the

mai n plant control room Panel front shall include a system graphic
di splay as indicated. Display shall be approximtely to scale and painted
with an industrial acrylic enamel. Qutline itens with 3 mr 1/8 inch w de

black lines. Lettering shall be on engraved plastic screwed to the front
of the panel, with white letters on a black background. Provide controls
for operation on [ ] volt, [ ] phase, 60 Hz a.c. Panel shall be
conplete with an annunciator and interlocks, relays, sw tches, running and
safety lights, and auxiliary parts necessary to safely control and operate
the system Itens located in the door shall be dust-tight and oil tight
with push-to-test indicating |ights being of the transfornmer type.

Control relays shall be 10 anp, 600 volt class with convertible contacts.
Provide and mark term nals for connections with the exception of the
neutral. Panel shall contain | ] percent spare ternminals. Wring
shall be No. 14 AWG type THHN stranded. Neutral wire shall be white and
other wiring of 120 volts or less shall be color coded and | abel ed.
Provide a plastic wire duct of sufficient size to provide | ] percent
cross sectional spare. Wring shall be in accordance with requirenents of
NFPA 70.

.9.19.1 Panel Devi ces

Control panel shall include the follow ng indicating |ights and col or
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a. Power - ON red

b. System Run (3 required)

Rai | unl oadi ng hopper to boiler plant green
Rai | unl oadi ng hopper to storage yard green
Recl ai m hopper to boiler plant green
c. Rail unloading hopper surfactant sprays - ON green
d. Recl ai mhopper surfactant sprays - ON green
e. Stackout tube belt conveyor - ON green
f. Reclaimbelt conveyor - ON green
g. Bunker rotary vane feeder - ON green
h. Bunker reclaimbelt feeder - ON green
i. Bucket elevator - ON green
j. Bunker - H GH LEVEL green
k. Bunker - LOW LEVEL red

I. Screw conveyor no. 1 - ON green
m  Screw conveyor no. 2 - ON green
[n. Stoker surge hopper no. 1 inlet valve - OPEN| [ green]
[o. Stoker surge hopper no. 2 inlet valve - OPEN| [ green]
p. Energency discharge chute - OPEN green
gq. Stoker hopper - H GH LEVEL (one required for each hopper)

r. Stoker hopper - LOWLEVEL (one required for each hopper)

s. Stoker hopper - LOVNLOWLEVEL (one required for each

hopper)

[t. Coal scale - ON| [ green]

2.9.19.2 Swi t ches and Pushbut t ons

Provi de nonentary contact pushbuttons or selector switches for the
fol | owi ng:

a. System START (3 required)
Rai | unl oadi ng hopper to storage yard
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Recl ai m hopper to boiler plant
Bunker to boiler plant

b. System- STOP (red head)

c. Rail unl oadi ng hopper surfactant spray - START/ STOP

d. Reclai mhopper surfactant spray - START/ STOP

e. Alarm - ACKNOALEDGE

.9.19.3  Annunci at or Panel

Annunci ator panel shall include the follow ng:

a. Bunker - H GH LEVEL

b. Bunker - LOW LEVEL

c. Stoker surge hopper (one required for each hopper) - H GH LEVEL
d. Stoker surge hopper (one required for each hopper) - LOWLEVEL
e. Stoker surge hopper (one required for each hopper) - LOWLOW LEVEL
f. EMERGENCY SHUTDOWN (Auxiliary contacts for renote al arn

g. Blank (3 required)

.9.19. 4 Panel Size

Si ze panel to accommpdate future addition of one stoker surge hopper and
associ at ed equi prent .

.9.19.5 Auxi l i ary Devices

Provide auxiliary devices required for the control functions indicated
above.

.9.19.6 Nane Pl at es

Provide | am nated plastic nane plates for devices on panel face.
.9.19.7 Control Sequence

To ensure that coal does not back up during system startup or shutdown,
design the controls so that on startup, the | ast piece of equipnment to
handl e coal starts first and on shutdown, stops |ast.

.9.19.8 Addi tional Controls

Provi de as shown. These controls include | ocal START and STOP pushbuttons
or three-position selector switches for the foll ow ng:

a. Belt feeders
b. Rotary vane feeder

c. Belt conveyor (at head pull ey)
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d. Screw conveyors
e. Coal scale

f. EMERGENCY STOP pushbuttons which stop the entire systemshall be
provi ded where indicat ed.

2.9.20 Multiple Belt Scrapers

Equi p conveyor belts at the head pulley, with multiple belt scrapers.
Adequat e room and servi ce access shall be provided in the head chute
design for multiple cleaners. Provide a doctor blade on the face of the
head pulley to remove nost of the carryback nmaterial and a torsion arm
type multiple blade cleaner to scrape and renove material that bypasses
the primary cleaner. Tail pulley takeups shall be provided with a plowto
protect against material being carried back between the belt and the
pul | eys. Both cleaners and pl ows shall have features that enable the
operator to safely inspect and adjust blades. Dribble chutes shall be
designed to resist material buildup and shall be plastic lined. A
conveni ent dust tight door for clean out and inspection purposes shall be
provi ded on each side of the dribble chute.

.9.21 St eel Coal Bunker

Cylindrical shaped type having a storage capacity of not less than | ]
My tons of coal having a density of 800 kg per cubic nmeter 50 pounds per
cubi c foot.

.9.21.1 Construction

Wel ded construction, not less than | ] meters feet in dianeter with a
vertical cylindrical section [ ] meters feet | ] mr inches high
Construct vertical cylindrical section of not less than 7.94 mr 5/16 inch
thick steel plate. Slope bottom cone shaped hopper section at not |ess
than 55 degrees and fabricate fromnot less than 10 mr 3/8 inch thick 410
stainless steel plate. Top of bunker shall be conical 35 degree sl oped
structurally reinforced 6 m 1/4 inch thick steel plate. Provide |adder

i nsi de bunker and i mmedi ately above | adder the bunker top shall contain
dusttight, weather tight access hatch of not |ess than 610 by 610 mr 24 by
24 inches. Shell and bottom plates shall be beveled for full butt weld on
i nsi de of bunker and a finish weld on outside of bunker. Provide bunker
with flanged outlet drilled to match inlet of gate.

a. Responsibility: Contractor with whomcontract is drawn shall assune
full responsibility for the design and final details of construction
of the steel coal bunker.

b. Supports: Bunker shall be self supporting fromfour steel colums
whi ch shall be supported fromon top of a concrete foundation
Concrete work shall be as specified in Section 03 30 00 CAST-I N PLACE
CONCRETE.

c. Liner: Surface blast vertical inside surfaces of the bunker to a near
white nmetal, and then coat with 6 nr 1/4 inch thick trowel ed-on heavy
duty three conmpound corrosion resistant liner consisting of a resin, a
hardener and graphite aggregate. Liner shall have an operating
tenmperature limtation of not |ess than 66 degrees C 150 degrees F
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2.9.21.2 Accessori es

a. Alarm Switches: Provide bunker with two automatic bin | evel
i ndi cators with neoprene rubber di aphragm and a single pole, double
throw switch mounted in expl osion proof alum num housing to signa
high and low | evel alarns. Provide nounting plates on bunker shel
and holes for installation of indicator housing on outside of bunker
Wring shall be as specified in 26 11 16 SECONDARY UNI T SUBSTATI ONS

b. Vibrators: Provide on the cone bottom of the coal bunker a heavy duty
pul sati ng nagnet electric vibrator, sem -noiseless type, conplete with
nounting plate. Provide one vibrator controller panel arranged for
nounting in wall mounted control panel. Panel shall contain an
"ON- OFF" switch, power control dial, fuses and rectifier. Power
supply to panel shall be 460 volt, single phase, 60 Hz current.

2.9.22 St oker Surge Hoppers

Construct stoker surge hoppers dusttight approximtely as indicated of 6 mm
1/4 inch, 410 stainless steel plate with structural stiffeners, to hold

not less than | ] My tons of coal at a density of 800 kg per cubic

nmeter 50 pounds per cubic foot. Connection transition between surge

hopper di scharge chute and stoker hopper extension shall have bolted

energency firing door of not less than 610 by 457 mr 24 by 18 inches which

shall contain a 150 by 150 nmr 6 by 6 inch gl ass observation w ndow.

Connections shall be dusttight.

2.9.23 Coal WMeter

Vane type, where a direct readout counter is directly connected by a
flexible shaft to a vane projected into center of coal downspout.

2.9.23.1 Vane

Construct vane of stainless steel design so that each foot of coal travel
in the downspout causes the vane to turn a definite anmount.

2.9.23.2 Count er

Counter shall have not |ess than four 25 nmr one inch high figures on
translucent material, illumnated fromw thin the counter. Counter shal
record directly the number of pounds of coal passing through the downspout.

2.9.24 St ackout Tube

Provi de a stackout type di scharge tube not less than 10 mr 3/8 inch thick
rei nforced, stainless steel plate for discharging coal fromthe stackout
conveyor to the coal storage yard. Tube shall be 1220 mm 4 feet 0 inches
in dianmeter, and shall be designed as the structural support for a portion
of the stackout conveyor and support steel as indicated on the draw ngs.
Tube shall be a wi ndow chute designed to di scharge coal at not nore than
1.83 neters 6 feet above coal pile.

2.10 FUEL O L SYSTEM

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

NOTE: In reference to the follow ng text, choose
Section 33 56 10 FACTORY- FABRI CATED FUEL STORAGE
TANKS i f specifying bel ow grade | evel fuel oi

SECTION 23 52 33.02 20 Page 123



2.

tanks. The rest of the system (including above
ground tanks) shall be constructed to Section
33 52 10 FUEL SYSTEMS PI PI NG ( SERVI CE STATI ON).

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

The fuel oil systemshall be designed and built in accordance with Section
33 52 10 FUEL SYSTEMS PI PI NG (SERVI CE STATION)[.][, except when
underground fuel oil tanks are specified. Below grade |evel fuel oi

tanks shall be constructed in accordance with Section 33 56 10
FACTORY- FABRI CATED FUEL STORAGE TANKS. ]

11 ASH HANDLI NG SYSTEM ( MECHANI CAL)

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

NOTE: Choose this article and its paragraphs and
subpar agraphs or the follow ng article ASH HANDLI NG
SYSTEM ( PNEUMATI C) and its paragraphs and
subpar agr aphs.

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

11,1 CGener a

11,101 Syst em Requi renent s

Provi de a conplete integrated, nechanical, senmi-automatic, ash handling
systemw th chain drag conveyor, screw conveyors, bucket el evator
materi al intakes, rotary valves, [ash doors and encl osures,] silo vent
filter, ash silo, rotary ash conditioner, and additional equipnment
required for a conplete mechani cal ash handling system Provide rel ated
electrical work required to operate the ash handling system

.11.1.2 Rout i ng

The system shall receive, and convey to the ash silo, ash fromthe stoker
fired boiler ash storage pits, [econom zer hoppers,] [baghouse hoppers, ]
and other pollution control equipnent hoppers.

.11.1.3 Di schar ge

Di scharge ash into ash storage silo in a dry condition. Arrange silo
equi prent for disposal of conditioned ash to trucks. Operation shall be
as dustless as possible.

.11.1.4 Maxi num Noi se Level

Noi se | evel of the operation shall not exceed 85 deci bels sound pressure
level 1.52 meters 5 feet fromthe equi pnent in any direction

.11.2 System Val vi ng

.11.2.1 Rot ary Val ves

Provide rotary valve feeders of carbon steel construction conplete with
drive, guard, notor nount and gaskets, carbon steel adjustable blade tips,
adj ustabl e shoe type air seal and right angle gearhead drive nmotor. Rotor
bl ade ti ps and shoes shall have a mnimum Brinnell hardness of 500.

Val ves requiring part of the housing to forman airlock seal are not
accept abl e.
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Electric Mdtor: Totally enclosed, fan cool ed, [ ] volt, [ ]
phase, 60 Hz not less than | ] kW hp as specified under the paragraph
MOTORS AND DRIVES in this section.

.11.2.2 Manual Val ve | ntakes for Bottom Ash

Provide in front of the stoker ash pit doors a 610 by 610 mr 24 by 24 inch
cast iron grid and hopper with opening approximately sized for the
conveyor. Provide intake with dusttight, renmovable 6 nm 1/4 inch thick
checkered steel plate cover.

.11.2.3 Silo D scharge Val ve

Provide a rotary feeder for discharging bottomash and fly ash fromthe
ash silo. Feeders shall be of ductile iron or cast steel and shall be
conplete with notor, notor support, chain drive, and necessary guards.
Chain shall be driven through a torque limting clutch on the driven
sprocket equi pped with electric cutout switch and alarm [ Feeder shal
have spring-1oaded hinged bypass plate to pernit passage of clinkers.]
Inlet and outlet flanges shall be standard drilled pipe flange. Rotor

bl ades and seal i ng arrangenent shall be the nmanufacturer's standard for

t he i ntended service. VWhen rotors are equi pped with adjustable tips,
provide a service door in the body of the valve for tip adjustnent. Shaft
seal s shall be of the packing gland type with suitable packing materials.
Shaft bearings shall be outboard seal ed ball bearings. Periphery seals
shal |l be such that a conplete seal is acconplished at a differential of

[ ] Pa inches of water static pressure.

.11.3 Conveyors
.11.3.1 Chain Drag Conveyor

Provi de endl ess chain for dragging coal ashes fromfront of boilers along
a recessed trough to the inlet chute of a bucket elevator. Conveyor shal

have [ ] meters feet sprocket centers, operate at speed not greater
than 35 mm per second 7 feet per mnute, and have a capacity of not |ess
than | ] My per hour of 640 kg per cubic neter tons per hour of 40

pounds per cubic foot ash. Provide conveyor conplete with continuous
chain, drive, and take up termnals, gears, shafts, bearings, return
rolls, hard white iron trough, ash intake gratings, floor plates,

di scharge chute, electric nmotor, reduction gear, and supports. [Chain
drag conveyor shall be designed for future length of | ] nmeter feet.]

a. Head and Foot Shafts: Provide SAE 1045, steel head and foot shafts

not less than | ] and [ ] mr inches in dianeter, respectively,
mounted in anti-friction roller bearings in pillow blocks. Foot shaft
shal | have screwtype takeups with not |less than | ] mr inches

adj ust ment .

b. Term nal Sprockets: Term nal sprockets shall be gray iron chilled rim
not less than | ] mr inches in dianmeter with solid web and not
| ess than eight teeth each

c. Chain: Conbination drag type of riveted construction. Design chain
symmetrically so that it can be turned over after one side is worn
Chain shall be [ ] mr inches wide with a pitch not greater than
200 mr 8 inches and an ultimte strength of not |ess than [187] [249]
kN [ 42, 000] [56,000] pounds. Construct chain of promal, a pearlitic
mal | eabl e iron, center |inks not |less than | ] mr inches high, and
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heavy | ] mr inch thick heat treated carbon steel side bars.

Steel pins shall be cold rolled steel not less than | ] mrinch in
di ameter, press-fitted into sidebars, and machined flat on one side to
prevent rotation. Center section shall be rugged bl ock type formng a
rigid rectangle for maxi mumresistance to distortion with broad
weari ng shoes contoured to prevent snaggi ng and danage to chain or
trough. Barrels of center section shall be chanbered to provide

| ubricant reservoir and still provide maxi mum bearing area for pins.
Shape barrel w th pushing surface on one side and for contact with
sprocket on the other side.

d. Trough: Concrete lined with not less than | ] mry inch thick hard
white iron approximtely as indicated. Trough shall be | ] m
inches wide with hinged 6 nr 1/4 inch thick checkered steel plate
covers. Covers shall be installed to be dusttight. Coordinate
concrete work with conveyor manufacturer's requirenments.

e. Return Rollers: Chilled rim single flange, enclosed-o0iling type on
[ ] mr inch dianeter carbon steel shafts spaced at not nore than 3
neters 10 feet apart.

f. Discharge Chute: Construct of not less than 10 mm 3/8 inch stee
pl ate and sl ope at not |ess than 60 degrees.

g. Electric Motor and Drive: Totally enclosed, fan cool ed, high torque,
[ ] volt, [ ] phase, 60 Hz not less than [ ] kW hp as
speci fied under the paragraph MOTORS AND DRI VES in this section
di rect connected by neans of flexible coupling to a reduction gear
unit having alloy steel helical or herringbone gears and antifriction
bearings enclosed in oiltight housing. Provide an adjustable base for
not or and reduction gear. Drive fromoutput shaft of the reduction
gear to the conveyor head shaft shall be by neans of finished stee
roller chain conformng to ASVME B29. 100 runni ng over cut tooth
sprockets conform ng to ASVE B29. 100 conplete with steel plate chain
guard. Rol I er chain attachments shall conformto ASVE B29. 100.

.11.3.2 Screw Conveyors

Provi de each screw conveyor dusttight and furni shed conplete, with trough,
screw, inlet and discharge spouts, discharge gates, bearings, bearing
hangers, dust cover, electric notor, reduction gear, [service platform]
and supports.

.11.3.3 Inlet and Di scharge Spouts

Arrange as indicated. Spouts shall be flanged and square wth opening
di mensi ons equal to the inside dianmeter of the trough.

.11.3. 4 Screw Trough

Provi de dusttight screw trough with trough covers. Support trough by 6 mr
1/4 inch thick steel plate feet at not less than 3 neters 10 f oot
intervals. Individual trough sections shall not be greater than 3 neters
10 feet long with steel angle end flanged connecti ons.

.11.3.5 Beari ngs and Hangers

Provi de thrust bearings and trough end dust seals for both drive and tai
bearings. Thrust bearings shall be bronze in antifriction pillow
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bl ocks. Screw hanger bearings shall be babitted-type, with cast iron
hangers havi ng renovabl e bearing caps held in place by a U-bolt. Design
hangers to fit inside the conveyor trough and equip bearings for grease
lubrication with grease fittings penetrating the dust cover to all ow
bearings to be greased wi thout renoving dust cover. Hangers shall not be
| ocated at trough joints, feed, or discharge openings. Locate hangers at
not less than [ 3.66 neter 12 foot intervals for screw dianeters | arger
than 250 nm 10 inches] [and] [ 3 neters 10 foot intervals for screw

di ameters 250 mr 10 inches in dianeter and smaller].

.11.3.6 Conveyor Screws and Couplings

Construct conveyor screws of helocoid-type flights and connect with cold
rolled steel couplings. Assenble conveyor screws so that at the hangers
there is 180 degrees rotation between the flight ends of each adjacent
screw section. Screw flight shall end over |ast discharge spout so bare
pi pe extends across this area to prevent material carry-over.

.11.3.7 El ectric Motor

Total ly encl osed, fan cool ed, high torque, [ ] volt, three phase, 60
Hz, not less than [ ] kW hp as specified under the paragraph MOTORS
AND DRIVES in this section. |Install notor at discharge end of the
conveyor. Motor shall be supported by a unit bracket attached to the
screw conveyor trough end plate and shall be connected to reduction gear
through a V-belt drive. Reduction gear shall be shaft nounted, double
reduction type nounted directly on the conveyor shaft. Provide tie rods,
when required, to prevent reduction gear rotation and for adjusting belt
t ensi on.

.11.3.8 Service Platforms

Provi de service platformconform ng to OSHA regul ations as indicated to
properly maintain and service conveyor drive unit.

.11. 4 Bucket El evat or

Provi de a dusttight bucket elevator centrifugal discharge type, having

approxi mately [ ] meter foot | ] mr inch sprocket centers,
vertical chain and bucket, operating at a speed not to exceed | ]
neters per second (ms) feet per mnute (fpm, and having a capacity of
not less than | ] My per hour of 640 kg per cubic neter tons per hour

of 40 pounds per cubic foot ash. Provide bucket elevator conplete with
continuous chain and attached buckets, sprockets, gears, shafts, bearings,
casing, top hood, discharge spout, bottom boot, access doors, electric
nmotor, reduction gear, service platform and accessori es.

.11.4.1 Head and Foot Shafts

Head and foot shafts shall be not |ess than [ ] and [ ] mr inches
in diameter, respectively. Construct shafts of cold rolled steel and
mount in antifriction roller bearings with forced lubricating type
fittings. Munt foot shaft in fixed pillow bl ocks. Head shaft shall have
screwtype takeups with not |ess than [ ] mr inches adjustnent.

.11.4.2 Term nal Sprockets

Cast iron with chilled rins. Head sprocket shall be not less than [ ]
nr i nches in dianmeter and foot sprocket not |ess than | ] mr inches in
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di amet er.
.11.4.3 Buckets and Chain

Construct buckets of malleable iron not |ess than 200 nm | ong, 127 nm
wi de, 140 mm deep 8 inches long, 5 inches wide, and 12 inches deep.
Buckets shall be mounted by not |ess than four bolt attachments to a
single strand of steel bushed chain having an ultimte strength of not
| ess than 178 kN 40, 000 pounds and pitch of 100 mr 4 inches. Bucket
spaci ng shall be not greater than 406 mr 16 inches.

.11.4. 4 Backst op

Differential band brake type to prevent reversal of chain and buckets in
case of power failure

.11.4.5 Casi ng

El evat or casing shall be not |ess than 298 by 991 mr 11 3/4 by 39 inches

i nside and constructed of not less than 5 mr 3/16 inch thick comercia
hot rolled mld steel plate with 50 by 50 by 6 nr 2 by 2 by 1/4 inch
corner angles for full height of elevator casing. Fabricate casing in
standard sections from 250 to 300 nmeter high with 50 by 50 by 6 nmr 10 to
12 feet high with 2 by 2 by 1/4 inch angles at both flanges for each
section. Provide a hinged inspection door not |less than 610 by 762 mr 24
by 30 inches in the section i nedi ately above the boot section and at

ot her indicated points. Casing and inspection doors shall be of dusttight
construction with flange angles continuously wel ded and gasketed. No
makeshift repairs or field patching to overcome | eakage shall be
permtted. Gve casing interior a 1.60 nm 1/16 inch thick coating of coa
tar prinmer and enanel confornming to SSPC PS 11.01.

.11.4.6 Head Secti on

Construct of not less than 5 mm 3/16 inch thick commercial hot rolled mld
steel plate in heavy angle frame with split, hinged, and renpvable top
cover hood built of not less than 10 gage ( 3.42 nm 0.1345 inch)

conmmercial hot rolled mld steel plate and fl anged di scharge throat built
of not less than 5 mr 3/16 inch commercial hot rolled nild steel plate.
Desi gn head section to support the drive machi nery and head beari ngs.
Provi de access | adder and service platformconform ng to applicable OSHA
regul ations as indicated for providing proper service and nai nt enance of

el evat or.

.11.4.7 Boot Section

Construct of not less than 5 mr 3/16 inch commercial hot rolled mld stee
plate in heavy angle frame with curved and renewabl e bottom pl ate and
renewabl e internal |oading leg, both built of not less than 5 mr 3/16 inch
commercial hot rolled mld steel plate, and flanged inlet. Mount take-up
and foot term nal bearing on one side of the boot in a bolted renovable
side panel so the foot shaft and sprocket may be renpved through the side
of the door. Bolt end panels so they are renmpvable for cleanout and

i nspection.

.11.4.8 El ectric Motor

Total ly encl osed, fan cool ed, high torque, [ ] volt, three phase, 60
Hz, not less than [ ] kW hp as specified under the paragraph MOTORS

SECTION 23 52 33.02 20 Page 128



AND DRIVES in this section, direct connected by neans of flexible coupling
to a reduction gear unit having alloy steel herringbone or helical gears
and antifriction bearings enclosed in oiltight housing. Provi de an

adj ust abl e base for notor and reduction gear unit. Drive fromthe output
speed shaft of the reduction gear to the el evator head shaft shall be by
nmeans of finished steel roller chain conformng to ASVME B29. 100 runni ng
over cut tooth sprockets conformng to ASVE B29. 100 conplete with stee
plate chain guard. Roller chain attachnents shall conformto ASME B29. 100.

.11.4.9 Anchori ng Brackets

Provi de steel brackets as indicated at intervals for anchoring elevator to
increase rigidity.

.11.4.10 Di scharge Chute

Construct discharge chute to ash silo of not less than 10 mr 3/8 inch
thick steel plate

.11.5 Ash Storage Silo

[ ] meters feet in diameter with | ] meters feet high walls with a
live bottomand flyash storage capacity of not less than [ ] My tons,
based on ash bul k density of 640 kg per cubic neter 40 pounds per cubic
foot for volunmetric sizing. Structural joints shall be dusttight and
watertight. Provide colums, beans, bracing, and other structural nenbers
as required for conplete erection of silo and accessories. Live storage
capacity shall allow for 20 degree angle of repose fromsilo outlet.

Hei ght of silo storage shall not be nore than twice the dianeter. Provide
a mnimum of one neter 3 feet of freeboard above the ash | evel. Design of
support steel shall be approved by the ash system supplier. Design silo
in accordance with the Uni form Buil ding Code. The design shall take into
account seismc load, wind |oad, snow | oad, equi pnent |oads and an ash
bul k density of 1120 kg per cubic neter 70 pounds per cubic foot. Ash
silo support shall be free standing and shall be of sufficient height to
all ow gravity discharge of ash through the rotary ash conditioner to a

[truck] [railroad car]. Provi de access to the stair tower with
internediate platforns at 3.66 neters 12 feet intervals which access the
ash conditioner level, silo floor level and silo roof level. Platforns

from adj acent structures with stair access may be provided in lieu of the
stair tower, but |adders with safety cages and access platforns nust be
additionally provided. Provide |adder with stainless steel fal

prevention device on inside of silo fromnmanhole in top of silo to bottom
of silo. [Provide silo roof enclosure and unl oader room encl osure each

with a single one by 2 neters 3 by 7 foot access door, [ ] by [ ]
neter foot double door, two wi ndows, ventilator, [heater], insulated neta
panel siding to match boiler plant walls and electrical lighting and

conveni ence receptacles. Unloader room encl osure shall have reinforced
concrete floor.]

.11.5.1 Constructi on

Construct silo of steel with refractory lining or of concrete staves with
steel hoops and concrete roof. Roof accessories shall include manhol e,
relief valve and vent filter. Bottomof silo shall be [conical, sloped a
m ni mum of 45 degrees.] [flat with a steel plate feeding hopper in bottom
of silo to funnel the ash into the inlet of the rotary vane feeder.]
Provi de hopper with expansion joints and sufficient poke holes with cover
or cap.
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2.11.5.2 Concrete Stave Silo

Construct concrete stave silo of either |ightweight solid or holl ow
precast concrete staves with post-tensioned steel reinforcing hoops around
the exterior. Mechanically neasure and mx materials in concrete

st aves. Vi brate and shape staves under pressure and steamor air cure.

a. Wall Coating: Coat interior surface with a three-step process of a
brush coat, scratch coat, and finish trowel coat of a m xture of fine
sand and portland cement in accordance with silo manufacturer's
recomendati ons. Apply each coat successively to produce a snmooth
interior surface. Wrk nmixture into the formed horizontal and
vertical grooves to permanently interlock the concrete staves. Brush
coat the exterior surface with a double application of waterproof
m xture. Mxture shall include a chem cal agent for waterproofing and
portland cement, sand, and water. Wrk coating into joints and over
the steel reinforcing hoops to forma weat herproof protective coating.

b. Steel Reinforcing Hoops: Galvanized steel rods not |less than 14 nmv
9/ 16 inch in dianmeter with not |less than 16 mr 5/8 inch rolled
threads. Join hoop ends together with nuts and heavy mal | eabl e
gal vani zed iron lugs or heavy duty gal vani zed steel lugs to a close
tolerance for a tight fit. Electrogalvanize rods, nuts, and lugs to
ensure adequate protection agai nst corrosion. Rods shall be high
quality, netallurgically sound steel with tensile strength not |ess
than 448 MPa 65, 000 pounds per square inch (psi), yield point not |ess
than 276 MPa 40,000 psi, and a mni num el ongati on of 14 percent in 229
mr 9 inches. Reinforcing shall be sufficient to resist the maxi mum
| ateral pressure and | oads i nposed by the ash pressure within the
silo. Hoop rods shall be structurally connected together where they
pass through silo outlets on inspection franes.

c. Hollow Concrete Stave Silos: Construct silo of precast concrete
staves with lateral air spaces. Cast staves froma well proportioned
m x of portland cenent and an expanded clay |ight weight aggregate.
The m ni mum conpressive strength of the concrete at 28 days shall be
34.50 MPa 5,000 psi. Hollow staves shall be 92 nmthick by 250 nm
wi de by 762 mmlong 3 5/8 inches thick by 10 inches wi de by 30 inches
long with five lateral air cores per stave, except that shorter
starter staves may be used to permt the horizontal joints to be
st agger ed.

d. Solid Concrete Stave Silos: Construct silo of solid Iightweight
precast concrete staves. Solid staves shall be not less than 92 nm
thick and 250 nm wi de by 762 mmlong 3 5/8 inches thick and 10 i nches
wi de by 30 inches |ong, except starter staves may be shorter. Solid
staves shall be constructed froma well proportioned nix of portland
cenent, washed sand and gravel which is free frominjurious organic
impurities and contains | ess than 5 percent of del eterious
substances. G ade fine aggregate fromcoarse to fine. Conpressive
strength of solid concrete staves at 28 days shall be 34.50 MPa 5, 000

psi .
2.11.6 Pul se Jet Bag Filter Vent
Provide for the silo constructed of 10 gage steel plate, fitted with rain

hood. Bag material shall be sateen cotton capable of w thstandi ng not
| ess than 91 degrees C 195 degrees F, weighing 0.33 kg per square neter
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9. 75 ounces per square yard, having thread count of 4 by 2 per square nm
96 by 60 per square inch and perneability of 76 to 102 L/s per square
nmeter at 249 Pa 15 to 20 cfm per square foot at one inch water col um.
Vent shall have not |ess than [ ] square nmeter feet effective cloth
filtering area, with each bag having a maxi num effective cloth filtering
area of 0.56 square neter 6 square feet.

11,7 Rotary Ash Conditioner (Unloader)

Provi de a conplete dustless horizontal, floor nounted unl oadi ng device to
di scharge ashes fromsilo to a [truck] [railroad car]. Unloader (ash
conditioner) shall include a 762 nm 30 i nch dianmeter revol ving drum which
rotates about fixed spray nozzles, and shall be conplete with conditioner
and di scharge conpartnents, scrapers, and other accessories as required.
Unl oader drum shall be constructed of steel plate not |less than 10 mr 3/8
inch thick and shall be roller chain driven by a totally enclosed, fan
cool ed, | ] volt, three phase, 60 Hz electric motor not |less than 3.75
kW 5 hp as specified under the paragraph MOTORS AND DRIVES in this
section. Unl oader shall discharge the conditioned ashes to a truck
through a 6 mr 1/4 inch thick steel plate chute. The unloader shall be
designed to elimnmnate nost dust in unloading ash fromthe ash silo. An
unl oader that utilizes screws as a nmeans of mxing is unacceptable. The
dust | ess unl oader shall add water to the ash, but not to the extent that
there is free or surplus water running or dripping fromthe ash after

di scharge. Discharge ash shall be in a senm-fluid, |oose, free flow ng
condi tion.

.11.8 Fl ui di zi ng System

Provide on the silo floor to ensure a constant and uniform feed of ash
through the silo discharge outlet. System shall consist of a series of
di ffuser nodul es, a conical diffuser hood, designed to support the tota
wei ght of ash when the silo is full, and conmpressed air piping. Each

di ffuser nodul e shall be nounted on the silo floor using sloped concrete
pads. Systemshall operate fromthe plant air system Provide pressure
reduci ng val ves, safety valves, and controls for a conplete system

.11.9 Control Panel and Controls

Provide a sem -automatic control systemfor the ash handling systen] as
indicated]. Provide a centrally controlled operation, with auxiliary

| ocal operation, and a nonitoring control systemw th graphic display for
t he ash conveying system Provide |ocal control stop-start pushbuttons
and indication stations for chain drag conveyor, screw conveyors, bucket
el evator, and rotary ash conditioner. Ash handling system nanufacturer
shal | provide neasuring devices, status sw tches, solenoid valves, and
auxiliary parts necessary to safely control and operate the system
Provide related electrical work required to operate the ash handling
system [ Ash handling system nanufacturer shall provide detail ed control
| ogic diagrams to the manufacturer of the digital process control and data
acqui sition system specified under Section 23 09 53.00 20 SPACE
TEMPERATURE CONTROL SYSTEMS. ]

.11.9.1 Control Pane
Provide a [separate control panel] [subpanel nounted in the main plant
control panel] of NEMA 12 construction, centrally located in the main

pl ant control room Panel front shall include a system graphic display as
i ndi cated. Display shall be approximately to scale and painted with an
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i ndustrial acrylic enamel. Qutline itens with 3 nr 1/8 inch wi de bl ack
lines. Lettering shall be on engraved plastic screwed to the front of the
panel, with white letters on a black background. Provide controls for
operation on | ] volt, [ ] phase, 60 Hz a.c. Panel shall be
conplete with an annunci ator and interlocks, relays, sw tches, running and
safety lights, and auxiliary parts necessary to safely control and operate
the system |Itens |located in the door shall be dusttight and oil tight
with push-to-test indicating |ights being of the transforner type.

Control relays shall be 10 anp, 600 volt class with convertible contacts.
Provide and mark term nals for connections with the exception of the
neutral . Panel shall contain | ] percent spare terminals. Wring
shal |l be No. 14 AWG Type THHN stranded. Neutral wire shall be white and
other wiring of 120 volts or less shall be color coded and | abel ed.
Provide a plastic wire duct of sufficient size to provide | ] percent
cross sectional spare. Wring shall be in accordance with the

requi rements of NFPA 70.

2.11.9.2 Control Panel Devices

a. Control panel shall include the followi ng indicating Iights and col or

(1) Power - ON red

(2) System Run (3 required)

Chai n drag conveyor to el evator green

Screw conveyors to drag conveyor green

Bucket elevator to silo green

(3) Ash Silo - H LEVEL red

(4) Ash Silo - LOWLEVEL red

(5) Silo Vent Filter - ON green

b. Provide nmonentary contact pushbuttons or selector switches for the
fol | owi ng:

(1) System - START (3 required)
Bucket el evat or
Chain drag conveyor
Screw conveyors

(2) System - STOP (red head)

c. Provide sensors such that the following itens can be alarned on an ash
handl i ng system control panel annunci at or

(1) Ash silo - H GH LEVEL
(2) Bucket el evator - EMERGENCY SHUTDOMN
(3) Screw conveyor - EMERGENCY SHUTDOMWN

(4) Chain drag conveyor - EMERGENCY SHUTDOMWN
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2.

2

2.

(5) Silo vent filter - OFF
(6) Plugged Hopper

d. Provide auxiliary devices required for the control functions above and
| am nated plastic nane plates for devices on the panel front.

e. Provide local control panel for operating and indication of the rotary
ash conditioner with the follow ng functions:

(1) Power - ON (red)

(2) water - ON OFF

(3) Ash feeder - ON OFF

(4) Rotary ash conditioner - START/ STOP/ JOG
(5) Nornmal Stop

(6) Wash out - START/ STOP

(7) Energency Stop

f. Provide control panel mounted at grade |evel for renote operation of
the rotary ash conditioner with the follow ng functions:

(1) Rotary ash conditioner - START/ STOP
(2) Normal stop
(3) Energency stop

12 ASH HANDLI NG SYSTEM ( PNEUVATI C)

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

NOTE: Choose this article and its paragraphs and
subpar agraphs or the above article ASH HANDLI NG
SYSTEM ( MECHANI CAL) and its paragraphs and
subpar agr aphs.

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

.12.1 Syst em Requi renent s

Provide a conplete integrated, pneumatic, automatic sequenci ng, ash
handl i ng systemw th air intakes, material intakes, ash doors and

encl osures, iron alloy conveyor line, fittings, rotary slide gates,
primary and secondary materials separators, tertiary bag filter, [steam
exhauster,] [electric notor driven positive displacenent bl ower

(mechani cal exhauster),] [air washer,] silo vent filter, ash silo, rotary
ash conditioner, and any other equi pnent that nay be necessary for a

conpl ete pneumatic ash handling system Provide related electrical work
required to operate the ash handling system Design systemso that the ash
silo is never placed under a partial vacuum

12.2 System Type

System shall be of the internmittent vacuumtype, whereby the vacuumis
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interrupted permitting periodic discharge of collected materials into the
silo on a programmed tinme cycle. Systemshall have sufficient air
velocity to pick up ash that nay be deposited in the pipe.

.12. 3 Hopper s

System shall receive, and on a sequenced basis convey to the ash silo, ash
fromthe stoker fired boiler ash storage hoppers, siftings hoppers, soot
hoppers, baghouse hoppers, and other pollution control equi pnment hoppers.
Convey fromonly one pickup point at a tine.

.12.4 Di schar ge

Di scharge ash into the ash storage silo in a dry condition. Arrange silo
equi prent for disposal of conditioned ash to trucks. Operation shall be
as nearly dustless as possible.

.12.5 Maxi num Noi se Level

The noise level of the operation shall not exceed 85 deci bels sound
pressure level 1.52 neters 5 feet fromthe equipnment in any direction

.12.6 Ash St orage Hopper

Provide a dry storage hopper for each boiler to receive and store bottom
ash as it is discharged fromthe traveling grate. Hopper shall be
conpatible with the grate ash di scharge encl osure as specified under the
par agr aph COAL STCKERS and shall have a net volume to receive and store
material for an 8 hour period at maxi mum boiler output. Size hopper for
nmean ash |level for one neter 3 feet below the step floor with ash density
of 640 kg per cubic neter 40 pounds per cubic foot for volunetric sizing.

.12.6.1 Constructi on

Not less than 6 mr 1/4 inch thick, ASTM A36/ A36l, steel plate, dust tight,
floor supported steel structure with refractory lining. Provide required
steel colums, beans stiffeners and cross bracing. Bolt top section of

t he hopper to the stoker support steel. Design |oad of hopper shall be
based on 1120 kg per cubic nmeter 70 pounds per cubic foot. Slope sides at
not |l ess than 45 degrees fromthe horizontal to maintain positive feed to
the outl et.

.12.6.2 Refractory Materials

As recommended by the manufacturer; the minimumtotal thickness of the
refractory and insulating block Ilining shall not be less than 178 mr 7
inches. Refractory shall be mninmumof 114 nmr 4 1/2 inches.

.12.6.3 Di scharge Doors or CGates

Provi de each hopper with refractory lined, dust tight, water cool ed,
vertical lift doors, of an opening size not |ess than 560 by 560 mr 22 by
22 inches. Each door shall be [air-cylinder operated] [chain whee
operated]. [Provide internmediate positioning capability with air cylinder
operators.] Provide each door with guide rollers and support arms to
ensure snooth operation wi thout binding. Wen doors are vertical the

m ni mum nunber of rollers shall be 4; for a sloping surface, the ninimum
nunber of rollers shall be 6.
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2.12.6.4 Hopper Lift Door Encl osure

Provide not less than 6 mr 1/4 inch thick steel, dust tight, enclosure,
for each vertical lift door. Match enclosure to housing of the clinker
crusher and nake it | arge enough to enclose the outlet and the vertica
lift door. Provide hinged i nspection and cl eanout door on the front of
the encl osure.

2.12.6.5 Hopper Access Door

Provi de hi nged access door on one side wall of each hopper. Door shall be
cast iron, air tight swing-away |ocking type with refractory |ining.
Install door so that it is convenient and easy to use.

2.12. 7 C i nker Crusher

Provide a clinker crusher nounted under each hopper di scharge outlet,
bel ow the vertical |ift door enclosure, capable of reducing clinkers from
bottom ash to a nmaxi num size of 50 my 2 inches at a rate not |ess than the
conveyer system capacity.

2.12.7.1 Constructi on

Single roller crusher unit with extra heavy housi ng, outboard bearings
seal ed against grit infiltration, motor and drive. Housing shall be 15 nm
1/2 inch thick. Crusher rollers shall have replaceabl e cam segnents
(teeth) with a m nimum Brinell hardness of 450. Each camtooth shall be
designed to pernmit resurfacing with hard material. Stationary heavy cast

i ron or manganese steel abrasion resistant wear plates, of a Brinel
hardness not |ess than 350, shall be mounted about the crusher rollers.
Cam shaft rotational speed shall not exceed 20 rpm

2.12.7.2 Fluid Gear Drive

Crushers shall be driven by a fluid gear drive including a totally

encl osed, fan cool ed, | ] volt, three phase, 60 Hz electric notor not

| ess than 3.75 kW 5 hp, as specified under the paragraph MOTORS AND DRI VES
in this section, fluid coupling and reduction gear, integrally nounted in
dust and oil tight enclosures. Fluid drive shall protect the unit from
excessi ve shock. Drive shall automatically reverse when stalled; crusher
shal |l reverse and nove forward three times and, after the third tine,

shall shut down and al arm when still stalled.

2.12.8 System Val vi ng
2.12.8.1 Si de Intake Valve for Fly Ash

Provi de side intake valve for fly ash collection at each hopper, including
dust collection hoppers and rear pass hoppers, and other collection
points. Side intake valve shall be pneunatically opened, spring closed,
totally encl osed disc val ve of cast iron construction with wearing
surfaces of Brinell hardness not |ess than 350. Provide valve conplete
with flanged inlet hopper, handhole with gasketed cover and clanp and
couplings. Side intake valve shall feed ash to conveyor |ine on an angl e,
thus permitting air to mingle with the ash in the proper proportion to

el i mi nat e cl oggi ng. Val ves shal |l provide positive and automatic air
tight shutoff and dust tight pickup. Valve shall close on failure of
operating air and before the discharge cycle of the internmittent conveyor
operation. A full load regulating switch shall control each valve to
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prevent overl oadi ng of the conveyor system
.12.8.2 Rotary Val ve I ntakes for Bottom Ash

Provide a rotary val ve, designed for regulating bottomash to the a
conveyor pipeline, under each crusher. Valve shall provide intake

i sol ati on and prevent overfilling or plugging of the conveyor |ine.
Construction of valve shall be of cast iron with wearing surfaces of
Brinell hardness not |ess than 350. Valve shall be pneumatically operated.

.12.8.3 Al r | ntake

Provi de spring | oaded, sw ng disc, check valve type air intake, designed
for air induction, at the end of each conveyor branch. Wen intake is
| ocat ed exposed to the weat her, provide a rain hood.

.12.8.4 I sol ati ng Val ves (Line Valves)

Provide an air operated, totally enclosed rotary slide gate isolating

val ve at each branch pipe line connection to prevent air flow through an
unused branch line. Construct valve of abrasion resistant nmetal, machined
and fitted to ensure a vacuumtight fit and guard agai nst | eakage and
excessi ve mai ntenance. Provide purge air connection and a sol enoid val ve
in the valve housing or cavity for purging the gate cavity of ash.

.12.8.5 Silo D scharge Val ve

Provide a rotary feeder for discharging bottomash and fly ash fromthe
ash silo. Feeders shall be of ductile iron or cast steel and shall be
conplete with notor, notor support, chain drive, and necessary guards.
Chain shall be driven through a torque limting clutch on the driven
sprocket equi pped with electric cutout switch and alarm [ Feeder shal
have spring-1oaded hi nged bypass plate to permit passage of clinkers.]
Inlet and outlet flanges shall be standard drilled pipe flange. Rotor
bl ades and seal i ng arrangenent shall be the nmanufacturer's standard for
t he i ntended service. When rotors are equi pped with adjustable tips,
provide a service door in the body of the valve for tip adjustnent.
Provi de packi ng gl and type shaft seals with suitable packing naterials.
Shaft bearings shall be outboard seal ed ball bearings. Periphery seals
shal |l be such that a conplete seal is acconplished at a differential of
[ ] inches of water static pressure.

.12.9 Ash Conveyor Pipe and Fittings

Abrasion resistant cast iron alloy free of bl owhol es and ot her defects and
suitable for use in ash conveyi ng systens.

.12.9.1 Conveyor Pi pi ng

Centrifugally cast, abrasion resistant cast iron alloy pipe with a Brinel
har dness of not |ess than 280.

.12.9.2 El bows and Fittings

Cast iron alloy with a Brinell hardness of not |ess than 350 and shal
have renewabl e wearbacks not | ess than 25 mr one inch thick
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2.12.9.3 Hangers and Supports

Provi de adjustable roller supports and pi pe hangers to properly support
the pipe. Systemsupplier shall design support system and furnish
supports.

2.12.9.4 Contractor's Option

At the Contractor's option, conveyor pipe handling only fly ash may be
Schedul e 80 bl ack steel pipe in lieu of the iron alloy pipe; however
outlet fitting, elbows, tees and laterals shall be cast iron alloy with
wear backs and the pipe for a distance of one neter 3 feet after the cast
iron alloy fittings shall be cast iron alloy pipe. Provide pipe with
couplings or split flanges, bolts and gaskets, rated not |ess the 530
degrees C 1000 degrees F

2.12.9.5 Expansi on Joints

Stainless steel bellows type with abrasion resistant liners of a Brinel
hardness not | ess than 350 or slip tube expansion joints fabricated of
cast iron alloy, of Brinell hardness not |ess than 280, nachined for
snooth sliding fit with its mating part to absorb systemthermal movenent
and shock | oads.

2.12.10 Vacuum Air Piping

Provide fromthe secondary separator to the tertiary bag filter and from
the tertiary bag filter to the [steam exhauster] [nechanical exhauster]
not |less than 10 gage, ASTM A211, spiral welded, vacuumair piping with
ASTM A1011/ A1011N, standard radius, nmitered 10 gage el bows.

2.12.11 Conpressed Air Piping and Accessories

Provi de pressure reduci ng val ves, safety val ves, pressure gages, nanua
plug or ball valves, conpressed air piping, as specified under the
paragraph PIPING in this section and other itens required for a conplete,
operabl e, pneumatic system

2.12.12 Primary Ash Receiver-Separator and Secondary Ash Separ at or

Provide on top of ash silo two stages of receiving and separating, with
each stage a conplete self-contained unit with efficient dust and air
separation and gravity dunp bottomgates to open with interruption of
vacuum and di scharge into a silo. Design systemso that 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
recei ver i s open or opening. Air fromthe primary receiver shall enter
t he external secondary separator which shall renove approxi nately 85
percent of the dust not collected by the prinmary receiver. Conbined
efficiency of the primary and external secondary separators shall be not
| ess than 95 percent. Provide conpletely contained gate assenblies in a
dust-tight enclosure fitted with access doors |arge enough to renove
entire gate assenbly. Provide receivers of hard, abrasion-resistant, cast
alloy iron with a Brinell hardness of not |ess than 500 constructed as
descri bed bel ow

2.12.12.1 Primary Recei ver- Separ at or

Not less than [914] [1219] mm [36] [48] inches inside dianeter with cast
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sections 19 mr 3/4 inch thick and 50 mr 2 inch thick inpingement section
Cylinder, along with the di scharge hopper shall be of segnental bolted
construction. Construct receiver to ensure dropping of the maxi num
guantity of solids fromthe transporting air. Provide carbon steel outlet
pi pe and di scharge gate. Receiver-separator shall have an internal baffle
assenbly to prevent re-entrai nnent of ash

.12.12.2 Secondary Separ at or

Not | ess than [406] [508] [610] mr [16] [20] [24] inches inside dianeter
of not less than 8 mr 5/16 inch thick one piece construction with at | east
13 mr 1/2 inch thick inlet wear section. Design the receiver to mnimze
the carry-over of fly ash into the [air washer] [tertiary bag filter].
Separator shall have an internal baffle assenbly to prevent re-entrai nment
of ash once it has fallen into the collection hopper of the separator

.12.12.3 Dust Ti ght Encl osure

Support primary and secondary receivers on not |less than 6 mr 1/4 inch
thick, dust tight, carbon steel support boxes with hinged access doors or
renovabl e panels on each side for servicing the receiver sw ng gates.
Provi de support box with airtight roller bearings, hinged, counterweighted
swing gates with renovabl e neoprene seals. Gates may, as an option, be
air cylinder operated gates in lieu of the counterwei ghted gates.

.12.13 Mechani cal Exhausters

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 environmental restraints, availability
of steam or water or econonics preclude the use of
st eam exhausters, use a nechanical (electrica
driven) exhauster with a pulse jet bag filter to

produce the required systemair flow.
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

Provide two, V-belt drive, positive displacenent blowers with electric
notors and accessories with each capable of producing a vacuum of at |east
41 kPa 12 inches of mercury and with the air flow necessary for handling
ashes through the system One bl ower (exhauster) shall be used as a prine
nover and the other as a standby unit.

.12.13.1 | sol ati on Gates

Each exhauster shall include a nanual bolt-up type gate for isolation and
crossover. Gates shall include Iimt switches for status indication

.12.13.2 Accessori es

Exhauster shall be conplete with belt guard, air inlet silencer, air

di scharge snubber, support stand, expansion joint on inlet and outlet,
belt and shaft guards, high tenperature safety switch and vacuumreli ef
val ve.

.12.13.3 El ectric Motor

Total ly encl osed, fan cool ed, [ ] volt, three phase, 60 Hz, as
speci fied under the paragraph MOTORS AND DRI VES in this section
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2.12.13.4 Noi se Level

Noi se | evel shall not exceed 85 dBA sound pressure level at 1.50 neters 5
feet above the floor and 1.50 neters 5 feet fromthe bl ower in any
direction.

.12.14 Bag Filter

Provide a pulse jet self-cleaning bag filter assenbly to provide a
tertiary neans of removing fine ash particles fromthe conveying air
system Installation of this assenbly shall be on the silo roof,
downstream of the two-stage cycl one type nechani cal separator so as to
permt a conbined m ni mum separating efficiency of 99.5 percent (by
weight), with a guaranteed outlet em ssion | ess than 0.005 grains
particul ate per dry standard cubic foot of exhaust air. The filter
assenbly shall include a main housing, bag assenblies, bag cl eaning
mechani sm di scharge gate and control panel. This equiprment shall be
integrated with cycl one type separators, vacuum breakers, vacuum sw tches
and conveying systemcontrols as specified el sewhere. Bag filter shall be
capabl e of operating at 25 percent above the system design vacuum Filter
housi ng shall be capable of w thstanding a vacuum of 96 kPa 28.5 inches of
nercury.

.12.14.1 Cloth Area

Size filter on the basis of not greater than 25.40 L/s 5 acfmr of air per
square nmeter foot of cloth area. Calculate acfmon the nmaxi mum system air
fl ow.

.12.14.2 Filter Construction

Wel ded construction housing or body of, ASTM A36/ A36N plate with an upper

cl ean gas plenum bag conpartnment, hopper bottom internal access platform

and support structure. Plate thickness shall be a m nimmof 6 mr 1/4 inch
wi th exception of the plenumtube sheet, which shall be a minimm of 13 mm
1/2 inch thick. Housing shall be cylindrical, having a mninum di aneter

of [ ] meter feet | ] mr inches.

a. Upper Gas Plenum Dished head, with flanged inlet and di scharge
connections, tube sheet, venturis and bl ow tubes. These appurtenances
shall be welded airtight. Venturis shall be fabricated from carbon
steel having a mninumthickness of 16 gage. M ni mum centerline
spaci ng between venturis shall be 191 nr 7 1/2 inches. A series of
bl ow t ubes shall be enpl oyed over the venturis. Each tube shal
extend t hrough the wall of the dished housing and be mani f ol ded
externally. 1Include support of external nmanifold.

b. Bag Conpartnent: O sufficient height to allow internal access by

nmai nt enance personnel. Base of this conpartnent shall include a netal
pl atform supported by steel angle cross bracing. Platform shal

extend over the entire base area of the conpartnent. Si dewal | of
this compartment shall include a hinged access door with | ocking

handl e. Door shall be gasketed and the opening shall be a m ni mum of
762 mm hi gh by 406 mm wi de 30 inches high by 16 inches wide.

c. Hopper Bottom Conical having a slope angle of not greater than 45
degrees with a flanged outlet.

d. Access Platform Wth [stairs] [ladder] and safety handrail for
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external nounting to the filter housing. Mount platformat a height
to all ow conveni ent access through the hinged door |ocated on the bag
conpartnent sidewall. Platformfloor area shall be not |less than 1.40
square meter 15 square feet.

e. Provide filter housing with required colums and cross bracing to
support structure fromthe silo roof to discharge directly into the
silo. This support shall be of sufficient height to allow convenient
installation of the filter discharge gate.

2.12.14.3 Di scharge Gate

Air cylinder operated swing disc type. A rotary feeder type gate is not
acceptable. Wuen in the open position, gate disc shall swing out of the
path of material being discharged. Both gate disc and seal shall be
repl aceable. A handhol e shall be included on the gate housing for easy
access to both disc and seat.

2.12.14.4 Bag Cl eani ng Mechani sm

Provi de venturis, blow tubes, manifold, solenoid air valves, diaphragm

val ves and differential pressure switch conveniently |ocated at the filter
unit. Operation of these devices shall be on a sequential basis
(adjustable setting) to allow periodic surges of conmpressed air through
the filter venturi sections. Conpressed air requirenent for bag cl eaning
shall be not greater than 7.08 cubic neter per second at 690 kPa (gage) 15
scfmat 100 psig.

2.12.14.5 Bag Assenblies

Each filter bag assenbly shall include the filtering nmedia, wre retainer
and stainless steel clanping device. Filter bag shall slide over the
retai ner and both shall be clanped to the venturi by a stainless stee
conmmon band clanp. Top portion of the retainer shall have inside

di rensi on equal to the mating venturi to ensure a tight fit.

a. Retainers: Cage type construction, fabricated from No. 1018 rounds or
equal, using mininmumof 3 nr 1/8 inch dianmeter rounds on vertica
strands and 5 mr 3/16 inch dianeter rounds on horizontal strands.

Coat retainer with nickel and zinc after conpletion of fabrication

b. Filter Bags: Not less than 474 g per square neter 14 ounces per
square yard felted naterial. Provide felted pol yester or dacron bags
when operating tenperatures are below 135 degrees C 275 degrees F
Provi de Nonex bags or bags of simlar abrasion and tenperature
resistant qualities when tenperatures are above 135 degrees C 275
degrees F but not greater than 218 degrees C 425 degrees F. Bags
shall have an exterior finish to aid in dust rel ease.

2.12.14.6 Control Pane

Provi de NEMA 4, wall nmounted control panel to sequentially control the bag
cl eani ng and dunp operations of the filter unit. Locate panel near the
filter unit to permt easy field adjustment of sequence tiners. Pane
overal | dimensions shall be not |less than 610 nm w de by 762 mm hi gh by
200 nm deep 24 inches wide by 30 inches high by 8 inches deep. As a

m ni mum the panel instrumentation shall include a dunmp cycle timer, pulse
val ve sequence timer, two high differential pressure delay relays, alarm
relay, time delay relay, manual/auto selector swtch, pulse valve "ON'
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indicating light, high differential indicating Iight, term nal blocks and
internal wiring. WlIlds and scratches of panel enclosure shall be free
from bl em shes. Paint panel exterior with manufacturer's standard

enarel . Interior of panel shall be white enanel. Shop inspect panel and
test prior to shipment.

2.12.14.7 Vacuum Br eaker s

Provide two air cylinder operated vacuum breakers. One shall be a pop-up
or single ported type for installation in the air |line between the
secondary separator and tertiary bag filter. Second breaker shall be a
three-ported type for locations in the air |ine between the tertiary bag
filter and the exhauster. FEach breaker shall use a disc type gate or

equi valent to ensure full closure of the gate against its mating seat.

2.12.15 St eam Exhaust er

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: The steam exhauster systemrequires 0.32 kg
2500 pounds of steam per second hour for a 150 mr 6
inch system( 8 to 23 My 9 to 25 tons per hour) and
0. 44 kg 3500 pounds of steam per second hour for an
200 mr 8 inch system( 13.6 to 31.75 My 15 to 35 tons
per hour) and approximately 1.89 L/s 30 gpmr of
water to the air washer. A steam condenser, air
washer and silencer should be used when the steam
exhauster is used and should not be used when a

nmechani cal exhauster is specified.
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

Provide a steam jet exhauster of cast iron construction with venturi

throat of the high efficiency type for producing the vacuum necessary for
handl i ng ashes through the system Make inlet air connection on the steam
j et exhauster through a special spiral fitting so that the air enters the
exhauster unit tangentially, avoiding direct inpingenment on the nozzle.
Provide a unit capable of producing a vacuum of at |east 40.56 kPa 12

i nches of nercury colum at shutoff and not requiring nore than [0.32]
[0.44] kg of steam per second at 690 kPa (gage) [2500] [3500] pounds of

st eam per hour at 100 psig.

2.12.16 St eam Condenser, Air Washer and Sil encer

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

NOTE: The steam exhauster systemrequires 0.32 kg
2500 pounds of steam per second hour for a 150 mr 6
inch system( 8 to 23 My 9 to 25 tons per hour) and
0. 44 kg 3500 pounds of steam per second hour for an
200 mr 8 inch system( 13.6 to 31.75 My 15 to 35 tons
per hour) and approximately 1.89 L/s 30 gpm of
water to the air washer. A steam condenser, air
washer and sil encer should be used when the steam
exhauster is used and shoul d not be used when a
nmechani cal exhauster is specified.

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

Provi de a doubl e stage cycl one type steam condenser, which also extracts
the remaining solids fromthe steamair system Construct steam condenser
body of hard netal castings not |less than 16 mr 5/8 inch thick suitable
for this special service except that the inlet connector shall be not |ess
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than 19 mr 3/4 inch thick. Castings shall have a Brinell hardness of not

| ess than 250. Oher nmetal used in the condenser shall be at least 6 mr
1/4 inch thick steel with the top not less than 13 mr 1/2 inch thick steel
pl ate. Provide drain connection not |less than 76 mr 3 inches and water
connection not less than 38 nr 1 1/2 inches. Provide silencer as required
for quiet operation.

.12.17 Ash Storage Silo

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: Use encl osures for silo roof and unl oader in
climates where protection of equi pnment and personne
fromthe weat her is desired.

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

[ ] meters feet in diameter with | ] meters feet high walls with a
live bottomand flyash storage capacity of not |ess than [ ] My tons,
based on ash bul k density of 640 kg per cubic neter 40 pounds per cubic
foot for volunmetric sizing. Structural joints shall be dusttight and
watertight. Provide colums, beans, bracing, and other structural nenbers
as required for conplete erection of silo and accessories. Live storage
capacity shall allow for 20 degree angle of repose fromsilo outlet.

Hei ght of silo storage shall not be nore than twice the dianeter. Provide
a mni num of one meter 3 feet of freeboard above the ash level. The
design of the support steel shall be approved by the ash system supplier
Design silo in accordance with the Uniform Buil ding Code. The design
shal |l take into account seismic |oad, wind |oad, snow | oad, equi prent

| oads and an ash bul k density of 1120 kg per cubic nmeter 70 pounds per
cubic foot. Ash silo support shall be free standing and shall be of
sufficient height to allow gravity discharge of ash through the rotary ash

conditioner to a [truck] [railroad car]. Provi de access stair tower with
internediate platforns at 3.66 neters 12 foot intervals for access to ash
conditioner level, silo floor level and silo roof level. Platforms from

adj acent structures with stair access may be provided in lieu of the stair
tower, but |adders with safety cages and access platforms nust be
additionally provided. Provide |adder with stainless steel fal

prevention device on inside of silo fromnmanhole in top of silo to bottom
of silo. [Provide silo roof enclosure and unl oader room encl osure each

with single one by 2 neter 3 by 7 foot access door, | ] by [ ]
neter foot double door, two wi ndows, ventilator, [heater], insulated neta
panel siding to match boiler plant walls and electrical lighting and

conveni ence receptacles. Unloader room encl osure shall have reinforced
concrete floor.]

.12.17.1 Constructi on

Construct silo of steel with refractory lining or of concrete staves with
st eel hoops and concrete roof. Roof accessories shall include manhol e,
relief valve and vent filter. Bottomof silo shall be [conical, sloped a
m ni mum of 45 degrees.] [flat with a steel plate feeding hopper in bottom
of silo to funnel ash into inlet of rotary vane feeder.] Provide hopper

wi th expansion joints and sufficient poke holes with cover or cap.

.12.17.2 Concrete Stave Silo
Construct concrete stave silo of either |ightweight solid or holl ow
precast concrete staves with post-tensioned steel reinforcing hoops around

the exterior. Mechanically measure and mx materials in concrete
st aves. Vi brate and shape the staves under pressure and steamor air
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cure.

a. Wall Coating: Coat interior surface with a three-step process of a
brush coat, scratch coat, and finish trowel coat of a m xture of fine
sand and portland cement in accordance with the silo manufacturer's
recomendati ons. Apply each coat successively to produce a snooth
interior surface. Wrk nmixture into the formed horizontal and
vertical grooves to permanently interlock the concrete staves. Brush
coat the exterior surface with a double application of waterproof
m xture. Mxture shall include a chem cal agent for waterproofing and
portland cement, sand, and water. Wrk coating into joints and over
the steel reinforcing hoops to forma weat herproof protective coating.

b. Steel Reinforcing Hoops: Galvanized steel rods not |less than 14 nmv
9/ 16 inch in dianmeter with not |less than 16 mr 5/8 inch rolled
threads. Join hoop ends together with nuts and heavy mal |l eabl e
gal vani zed iron lugs or heavy duty gal vani zed steel lugs to a close
tolerance for a tight fit. Electrogalvanize rods, nuts, and lugs to
ensure adequate protection agai nst corrosion. Rods shall be high
quality, netallurgically sound steel with tensile strength not |ess
than 448 MPa 65,000 psi, yield point not |ess than 276 MPa 40, 000 psi,
and a m ni mum el ongati on of 14 percent in 229 nmr 9 inches.

Rei nforcing shall be sufficient to resist the maxi mum | ateral pressure
and | oads i nmposed by the ash pressure within the silo. Structurally
connect hoop rods that pass through silo outlets on inspection frames
t oget her.

c. Hollow Concrete Stave Silos: Construct silo of precast concrete

staves with lateral air spaces. Cast staves froma well proportioned
m x of portland cenent and an expanded clay |ight weight aggregate.

M ni mum conpressive strength of the concrete at 28 days shall be 34.50
MPa 5,000 psi. Hollow staves shall be 92 mmthick by 250 mm w de by
762 mmlong 3 5/8 inches thick by 10 inches w de by 30 inches |ong
with five lateral air cores per stave, except that shorter starter
staves may be provided to permt the horizontal joints to be staggered.

d. Solid Concrete Stave Silos: Construct silo of solid Iightweight
precast concrete staves. Solid staves shall be not |ess than 92 nm
thick and 250 nm wi de by 762 mm|long 3 5/8 inches thick and 10 i nches
wi de by 30 inches |ong, except starter staves may be shorter. Solid
staves shall be constructed froma well proportioned nmx of portland
cenent, washed sand and gravel which is free frominjurious organic
impurities and contains |ess than 5 percent of del eterious
substances. G ade fine aggregate fromcoarse to fine. Conpressive
strength of solid concrete staves at 28 days shall be 34.50 MPa 5, 000

psi .
2.12.18 Pul se Jet Bag Filter Vent

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: Consult the manufacturer of ash handling

equi prent for venting requirenents.
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

Provide for the silo constructed of 10 gage steel plate, fitted with rain
hood. Bag material shall be sateen cotton capable of withstandi ng not

| ess than 91 degrees C 195 degrees F, weighing 0.33 kg per square neter

9. 75 ounces per square yard, having thread count of 4 by 2 per square nm
96 by 60 per square inch and pernmeability of 76 to 102 L/s per square neter
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15 to 20 cfmper square foot at 249 Pa one inch water columm. Vent shal
have not |ess than | ] square neter feet effective cloth filtering
area, with each bag having a maxi num effective cloth filtering area of
0.56 square neter 6 square feet.

2.12.19 Rotary Ash Conditioner (Unloader)

Provi de a conplete dustless horizontal, floor nounted unl oadi ng device to
di scharge ashes fromsilo to a [truck] [railroad car]. Unloader (ash
conditioner) shall include a 762 nm 30 inch diameter revolving drum which
rotates about fixed spray nozzles, and shall be conplete with conditioner
and di scharge conpartnents, scrapers, and other accessories as required.
Unl oader drum shall be constructed of steel plate not |ess than 10 mr 3/8
inch thick and shall be roller chain driven by a totally enclosed, fan
cool ed, | ] volt, three phase, 60 Hz electric motor not |less than 3.75
mr 5 hp as specified under the paragraph MOTORS AND DRIVES in this
section. The unl oader shall discharge the conditioned ashes to a truck
through a 6 mr 1/4 inch thick steel plate chute. Unloader shall be
designed to elinnate nost dust in unloading ash fromthe ash silo. An
unl oader that utilizes screws as a means of nixing is unacceptable.

Dust| ess unl oader shall add water to the ash, but not to the extent that
there is free or surplus water running or dripping fromthe ash after

di scharge. Discharge ash shall be in a sem -fluid, |oose, free flow ng
condi tion.

[2.12.20 Fl ui di zi 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: Delete fluidizing systemwhen not necessary.

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 a fluidizing systemon the silo floor to ensure a constant and

uni form feed of ash through the silo discharge outlet. System shal

consi st of a series of diffuser nodul es, a conical diffuser hood, designed
to support the total weight of ash when the silo is full, and conpressed
air piping. Each diffuser nodule shall be nounted on the silo floor using
sl oped concrete pads. Systemshall operate fromthe plant air system
Provi de pressure reducing val ves, safety valves, and controls for a

conpl ete system

12.12.21 CGeneral Controls

Provide a centrally controlled operation, with auxiliary |ocal operation,
and a nmonitoring control systemw th graphic display for the ash conveyi ng
system Provide local control stop-start push buttons and indication
stations for chain drag conveyor, screw conveyors, bucket el evator, and
rotary ash conditioner. Ash handling system manufacturer shall provide
neasuri ng devices, status sw tches, solenoid valves, and auxiliary parts
necessary to safely control and operate the system Provide rel ated

el ectrical work required to operate the ash handling system|[ Ash
handl i ng system manufacturer shall provide detailed control |ogic diagrams
to the digital process control and data acquisition system manufacturer
speci fied under Section 23 09 53.00 20 SPACE TEMPERATURE CONTROL SYSTEMS. ]

2.12.21.1 Functi ons
Provi de capability to performany of the follow ng functions fromthe

operator interface console specified under Section 23 09 53.00 20 SPACE
TEMPERATURE CONTROL SYSTEMS
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a. System Start

b. System Stop

c. Auto/ Manual /1 ndex Mode of Operation Selection

d. Selection of Bypass of any Boil er

e. Manual Index to any Intake

f. Selection of Ash Silo for Baghouse Ash

.12.21.2 Status Indicators

Provi de sensors or contact closures for status indication on the operator
i nterface consol e specified under Section 23 09 53. 00 20 SPACE TEMPERATURE
CONTROL SYSTEMS[, or on the annunciator over the central control panel]
for the foll ow ng:

a. Conveyor On

b. Unit On (one required for each unit)

c. Final Line Purge On/Conplete

d. Baghouse Ash to Ash Silo

.12.21.3 Al ar s

Provi de sensors such that the following items can be alarned on the
operator interface console specified under Section 23 09 53.00 20 SPACE
TEMPERATURE CONTROL SYSTEMS[ or on the annunci ator over the central
control panel]:

a. Blower Failure

b. Blower H gh Tenperature

c. Bag Filter Failure

d. Bag Filter Hgh Differential

e. Bag Filter Of

f. Plugged Hopper

g. Conveying Conpl ete

h. dinker Crusher Abnormal Shutdown (1 required for each boiler)

i. Low Conveying Air

j. High Conveying Vacuum

.12.21.4  Vacuum Transnitter

To neasure conveyi ng system vacuum Range shall be zero to 101 kPa 30
inches nercury with 4 to 20 nA dc linear transmtter output. Di spl ay
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2.

vacuum on the operator interface console specified under Section
23 09 53.00 20 SPACE TEMPERATURE CONTROL SYSTEMS.

.12.22 Controls Operation

.12.22.1 Aut omati c

Normal |y operated in the automati c node. Automatically sequence through
automati c intakes except the clinker crusher for each boiler after the
systemis started. Wen a unit is not in operation, selecting the "bypass
node" shall cause intakes on that unit to be skipped. For Mnua
operation, "index" is used to select the desired intake. As the conveying
system shuts down autonatically, the main conveyor |ine shall be purged
for approximtely one ninute to remove ash remaining init.

.12.22.2 Swi t chi ng

Sequence system under the control of vacuum switches and tiners. Maxi mum
vacuum wi I | be when systemis conveying nmaterial. Wen a hopper is enpty,
vacuumwi || drop and a "no | oad" vacuum switch shall cause the systemto
shift to the next intake. Prevent premature sequenci ng due to nonmentary
low vacuumwith a tinmer. Wen a plugged hopper occurs, vacuumw || be

bet ween "no | oad" and normal value. Provide a tiner to allow packed or
arched naterial to break | oose before alarning the condition

.12.22.3 Val ves

Provi de solenoid air valves for each air operated device, tiners,
contactors, relays and devi ces and equi pnent required for system control
neasuring and operation. ldentify each device with an engraved plastic
identification plate [in accordance with a system graphic display]

provi ded by the ash handling system supplier

.12.22.4 Bott om Ash Hopper Local Control Stations

Provide a wall nounted, NEVA 250, control station at each bottom ash
hopper with front access door, lock, circuit breakers, selector swtches,
lights and push buttons.
a. Selector Switches:
(1) Crusher: three position switch, "Reverse (nonentary)-Of-Forward"
(2) Rotary Valve Intake: two position switch "Open-C ose"
(3) Vertical Lift Door: position switch "Open-Internediate-C ose"
b. Energency "Stop" Pushbutton, For clinker crusher, wi th nanual reset.
(1) "On-Manual "
(2) "Crusher Stalled"

13 AR PCLLUTI ON CONTROL EQUI PMENT
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NOTE: Mechani cal cycl one collectors should be used
for soot blowing and as a prefilter on baghouse
fabric filters or electrostatic precipitators. The
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fabric filter should be used where necessary to neet
| ocal, state or federal regulations or statutes for
particul ate eni ssions, when sul fur em ssions are
within regional Iimts through the burning of |ow
sul fur "conpliance coal." Wen coal containing nore
than 2 percent sulfur is burned, an electrostatic
precipitator is generally nore econom cal for

control of particulates than the fabric filters,

when sul fur em ssions will neet regional
l[imtations. Wen sulfur em ssions are not within
the regional limts, a scrubber with a prefilter

nmechani cal cycl one and possi bly a baghouse filter
may be required to neet the em ssion linitations.
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2.13.1 Mechani cal Cycl one Col |l ectors

As specified in Section 23 51 43.01 20 MECHANI CAL CYCLONE DUST COLLECTOR
OF FLUE GAS PARTI CULATES.

2.13.2 Fabric Filter Baghouse

As specified in Section 23 51 43.03 20 FABRIC FILTER DUST COLLECTOR OF
FLYASH PARTI CULATES I N FLUE GAS

2.13.3 El ectrostatic Precipitator Filters

As specified in Section 23 51 43.02 20 ELECTROSTATI C DUST COLLECTOR OF
FLUE GAS PARTI CULATES.

2.13.4 Scr ubber s

As specified in Section [23 51 43.00 20 DUST AND GAS COLLECTOR DRY
SCRUBBER AND FABRI C FI LTER TYPE. ]

2.14 M SCELLANECQUS EQUI PMENT

2.14.1 Condensat e Recei ver

Provide a [horizontal] [vertical] type tank not less than | ] meter
feet [ ] mr inches in dianeter by | ] meter feet | ] mr inches
[lTong] [high] overall with a storage capacity of not less than | ]

liters gallons. Tank shall be constructed of welded steel plate not |ess
than 10 mr 3/8 inch thick. Provide condensate tank with a 610 nmr 24 inch
di amet er manway, dual gage glasses with protective guards, saddles, and
ot her connections as indicated.

2.14.1.1 Coati ng

Surface blast interior of tank to bare netal and coat with a bake-on
phenolic lining or corrosion resistant |iner consisting of a resin and
hardener suitable for inmrersion in water at not |ess than 121 degrees C
250 degrees F. Coat the exterior of the tank with one shop coat of
manuf acturer's standard priner rated for service of not less than 121
degrees C 250 degrees F

2.14.1.2 Accessori es

Provi de the condensate receiver with the foll ow ng:
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a. Connections for condensate punped return, vent, water outlet, drain
sampling outlet, level transmtter and controls.

b. | ] mr inch vent.
c. Reflex type water gage glasses with shutoff val ves and guards.

d. One, 125 mmr 5 inch dial, thernoneter, 10 to 149 degrees C 50 to 300
degree F range, with |agging extension type wells, for steam and water
space.

e. [ ] my inch overflow trap

f. One high water alarmswitch with stainless steel float and trim
Circuit shall close as liquid level rises. Locate switch to close
circuit when water level rises to 25 mr one inch bel ow overfl ow | evel
of receiver.

g. One low water alarmswitch with stainless steel float and trim C ose
circuit as liquid level falls. Locate switch to close circuit when
water | evel drops to 25 percent of the storage capacity of the storage
t ank.

h. Switches on a single colum with val ved connections to tank. Provide
unions in pipe on each side of each float switch

i. Pipe, fittings, controls, specialties, bolts, gaskets, drains, and
val ves, necessary for a conplete unit.

j. Provide automatic control systemto control level in condensate tank
by nodul ating di scharge from condensate punps.

.14.2 Deaer ati ng Heater

Provi de a deaerating feedwater heater with storage tank conformng to

FS WH 2904, except as nodified below and to ASVE BPVC SEC VIII. Tank
shal |l be ASME Code stanped. Provide stainless steel trays. No test nodel
wi |l be required.

Model A - Pressurized operation.

Type | - Tray-type heating and deaerating el enent.

Class 3 - 10 minute water storage capacity (mninmm.

Grade A - Guaranteed renoval fromwater of dissolved oxygen in excess
of .005 cubic centimeters (cc) per liter, over a ten to one | oad sw ng.

.14.2.1 Heat er Capacity

Provi de deaerating heater capable of heating and deaerati ng nakeup water
consi sting of | ] kil ograns per second (kg/sec) pounds per hour of
sof tened makeup water from [ ] to [ ] degrees C F (outl et
tenmperature).

.14.2.2 Inl et Water Characteristics

Sof t ened nakeup water:

Ph: | ]
Total hardness (as CaC03): [__ ]
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.14.2.3 St orage Tank

Hori zontal design with steel supports [drilled for bolting] of approved

desi gn. Provi de storage tank with not less than a 410 by 510 mm 16 by 20

i nch m ni mum si ze nanhol e and cover and provide heater section with not

| ess than a 300 by 460 nm 12 by 18 inch mninumsize tray access handhol e

and door.

.14.2. 4 Vent Condensi ng Arrangemnent

Provi de the deaerating heater with a vent condenser which shall condense

the vented steam when the heater is operating at full capacity with the

inlet water m xture at a tenperature not exceedi ng 82 degrees C 180

degrees F. Construct the vent condenser, when of the direct contact type,

with stainless steel baffling.
.14.2.5 Material s

Construct trays, tray supports, water distributors, and other parts com ng

in contact with underaerated water or air |aden steam of 430 stainless

st eel .

.14.2.6  Accessories

Provi de the deaerating heater unit with the foll owi ng accessories:

a. Pressure relief valve: Sized in accordance with FS W H 2904.

b. Thernoneters: Two, 125 mr 5 inch dial thernoneters, 10 to 149 degrees
C 50 to 300 degrees F, with lagging extension type wells for the
storage tank and the heater section. Provide a thernmoneter simlar to
above but with range of mnus | ] degrees C F to plus | ]
degrees C F for the nakeup water connection

c. Lifting attachments for the deaerator unit and the storage tank

d. Water gage glasses: Reflex type with shutoff valve and guards.

e. Pressure gages: One 150 mm 6 inch dial conpound pressure gage for the
heater section with range from [ ] kPa inches of nercury (vacuum

to[___ ] kPa (gage) psig.
f. Float controllers:
(1) Inlet condensate controller
(2) Makeup water controller
(3) Overflow controller

g. Overflow control valve: Wth pneumatic controller arranged for |oca
aut omati c operation.

h. Storage tank gage glass: Full height, shielded, for storage tank
i ncludi ng shutoff valve and drain cocks.

i. Makeup water inlet control valve: Wth pneumatic controller.
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[ n.

Switches: For low water level alarmin the storage tank, high water
| evel alarm condensate punp shut-down in the storage tank, and | ow
steam pressure alarm Install switches on a single colum wth
connections val ved and unions provided in pipe on each side of each
float swtch.

Special tools: One set for maintenance.

Condensate punp reset: Wth stainless steel float and trimto reset
punp shutdown switch on fall of liquid level in tank to | ] m

i nches bel ow | evel of overflow | evel of storage tank

Furni sh pipe, fittings, controls, specialties, bolts, gaskets, drains,
and val ves, necessary for proper attachnment of accessories and

trimm ngs and install

G| separator

12.14.2.7 Connecti ons

Provi de necessary connections for condensate, steam makeup water, renoval
of vented gases, vacuum breakers, discharge of deaerated water, and as
required for instruments and controls.

a.

Provi de heater connections as foll ows:

(1) [___ 1 nmrinch steaminlet

(2) [___1 nmrinch makeup water inlet

(3) [____]1 nminch condensate

(4 [___ 1 nmrinch high pressure trap return
(5 [____1 relief valves sized as required
(6) [___ 1 nmmrinch vent

(7) [___]1 nrinch for thernmoneter well

(8 [___] nmrinch for pressure gage

(9) Vacuum breakers: As required

(10) [ ] mr inch heater drain
(1) [ ] mr inch spare [capped] [fl anged]
(12) [ ] mr inch spare [capped] [fl anged]

(13) Handhol es And manhole: Wth covers

Tank connections shall include:
(1) [ ] mry inch drain
(2) [ ] my inch boiler feed recirculation ([ ] required)

(3) 25 nmmr one inch sanpling
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(4) 25 mr one inch chem cal feed

(5 I ] mr inch for sight glass (] ] sets required)
(6) [ ] mr inch for high and | ow al arm swi t ches
(7) [ ] mr inch thernmoneter wel

(8) Vacuum breakers: As required

(9) [ ] mr inch spare (capped)

(10) [ ] mr inch spare (flanged)

(11) [ ] my inch level transmitter and controller (] ] sets
required)

(12) Downconer and equalizer: As required

(13) [____ 1 nmrinch feedwater outl et

(14) [____ ] nmmrinch overflow outlet with internal water sea
2.14.2.8 Level Control

Provi de an automatic control systemto control the water level in the
storage tank, by nodul ating valves in the makeup water lines. CQutput of
t he condensate punp shall be controlled by Ievel in condensate storage

t ank.

a. Controllers: Provide external cage type air operated |evel
controllers for both the condensate and makeup water |ines conplete
with 40 mr 1 1/2 inch screwed connections, external cage, and
controll er. Cage body shall be Cass 125 cast iron construction
I nternal conponents including displacer, torque tube, displacer rod,
di spl acer rod driver and bearings shall be 316 stainless steel
Di spl acer shall be 356 nm 14 inches | ong. Control ler shall be direct
acting with 20 to 103 kPa (gage) 3 to 15 psig range with proportional
band adjustment. Locate controller to nmaintain an operating |evel at
2/ 3 full point of storage tank. Provide level controller with air
pressure reduci ng valve, filter, gages and isolating valves for float
cage. Provide unions on each side of float cage.

b. Air operated regulating valves: Provide air operated control valves
for both the condensate and makeup water |ines. Valves shall have
Class 125 or Class 150 rating with iron or sem -steel bodies and 316
stainless steel internals. Provide open on air failure condensate
val ve and provi de makeup water valve with an air |ock nounted on val ve
di aphragm and pi ped to hold valve in last position on air failure.

Desi gn valves for the follow ng conditions:

Condensat e

Makeup Water

Val ve size

G

[
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Condensat e Makeup Water
Capacity (L/s) [ 1 [ 1]
Maxi mum pressure drop at above [ 1] [ 1]
capacity (kPa (gage))
Avai |l abl e pressure (kPA (gage)) [ 1] [ 1]
M ni num Cv at 100 percent open [ 1] [ 1]
Condensat e Makeup Water

Val ve size

G

G

Capacity (gpm

G

G

Maxi mum pressure drop at above
capacity (psig)

G

G

Avai |l abl e pressure (psid)

G

G

M ni mum Cv at 100 percent open

G

G

2.14.2.9 Low Pressure Steam Control

Provi de an autonatic control
feedwater heater. Miintain steam pressure in the heater
pressure reducing valve in the steam supply |ine.
and remote fromthe control

a. Controller: Adjustable proportional
psig brass bellows for
psig output air pressure range,

yoke.

i nput signal,

systemto control

panel .

b. Pressure reducing station control valve:

Provide a |

the steamto the deaerating
by nmodul ating a

Control shall

band, 0 to 103 kPa (gage) 0 to 15
and 20 to 103 kPa (gage) 3 to 15
pilot controller conplete with air set
(valve, filter, drier and pressure regulator) nounted on control

] mr inch

air operated pressure reducing valve with proper internals to pass a
flow of [ ] kg per second pounds per hour of steam Steam at the
val ve inlet shall be [ ] kPa (gage) psig saturated, and the outlet
shall be controlled at | ] kPa (gage) psig. M ninmm steam fl ow
shal | be approxi mately | ] kg per second pounds per hour. M nimum
val ve Cv shall be | ] at 100 percent open. Valve shall be d ass
250 or Class 300 flanged, iron or seni-steel body with stainless steel
i nternal s equal percentage flow characteristics and a full size port.
Provi de val ve actuator including travel indicator, hand jack, valve
positioner, and air supply filter-reducer set. Valve shall npve to
open position in case of failure.

.14.2.10 Gage d asses

Provide to cover the entire range of water level in the storage section.
Gage gl asses shall not be greater than 610 mr 24 inches center-to-center.
Provi de gage gl asses conplete with [chain operated] ball check shutoff and
drain cock val ves and safety shield.
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2.14.2.11 A arns

Provi de high and |l ow water level alarnms for storage tank as foll ows:

a. Hgh water level alarm Switch with stainless steel float and trim
Locate switch to close circuit when water level rises to 25 mr one inch
bel ow overfl ow | evel of storage tank

b. Low water level alarm Switch with stainless steel float and trim
Locate switch to close circuit when water level falls to [ ] nmeters
feet [ ] mr inches above bottom of storage tank

c. Coordinate alarms with annunci ator panel as indicated.

2.14.2.12 Mul tiport Back Pressure Relief Valve

Capabl e of relieving not less than | ] kg per second pounds per hour
of steamwith not nore than a | ] kPa (gage) psig pressure rise when
set at | ] kPa (gage) psig initial operating pressure and fully

adj ustabl e by neans of an external handwheel or chain operator for an
initial set pressure of 0 to 172 kPa (gage) O to 25 psig. Locate on |ow
pressure steam header manifold for the deaerating heater. Valve shall be
mul ti port vapor cushion type rated for operating tenperatures up to but
not greater than 149 degrees C 300 degrees F with Class 125 cast iron
body, bronze trim and carbon steel springs.

2.14.2.13 Exhaust Head

CI D A-A-50494, Type [I (cast iron)] [Il (fabricated steel plate)] of
[ ] mr inch size with | ] mr inch dianeter drain, and a capacity
of [ ] kg/sec pounds per hour of steamat [ ] kPa (gage) psig

2.14.3 Boi | er Feed Punps
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NOTE: Use this paragraph for centrifugal boiler
feed punps. Use Style 1, horizontal split case
punps in all sizes. Punp service requirenents shal

i ncl ude punp capacity of a mninum of 125 percent of
boil er requirements at nmaxi mum |l oad. Discharge head
nmust be sufficient to deliver water to the boiler at
a pressure 3 percent higher than the setting of the
hi ghest setting of the boiler safety valves and up
to 6 percent over the naximum operating pressure of
the boiler in accordance with ASME BPVC.
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CI D A-A-50562, Type Il (boiler feed punp), Style 1 (horizontally split
case), Class 2 (multi-stage) except as nodified below. Each punmp shall be
two stage with horizontal split casing, enclosed single suction opposed
type inpellers, renewabl e casing and inpeller wearing rings, stuffing box
wi t h quenchi ng gl and and fl ooded oil lubricated, water cool ed bearings.

2.14. 3.1 Construction
Bronze fitted including bronze inpeller and inpeller wear rings, and
ASTM A48/ A48, O ass 30, cast iron casing. Provide casing with suction

and di scharge gages in tapped openings. Munt each punp and prine nover
on a fabricated steel bed plate having a drip collection chanber wth
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tapped drain openings. Provide lifting attachments to enabl e equi pnment to
be set into its nornmal position and to enable split case punps to be
easily dismantled in place.

2.14.3.2 Drives

Vari abl e speed motors and turbines direct connected to respective punps
with a gear type, forged steel, flexible coupling. Provide a shaft and
coupl i ng guard.

a.

Electric nmotors: Variable speed, [open drip proof], [totally

encl osed], [fan cool ed], [ ] volt, three phase, 60 Hz of not |ess
than | ] kW hp, as specified under the paragraphs MOTORS AND

DRI VES and VARI ABLE SPEED CONTROL FOR MOTORS in this section

Steam turbine: Single stage, rated at not |ess than | ] kW hp,
with inlet steam pressure of [ ] kPa (gage) psig and | ]
degrees C F and normal exhaust back pressure of 34 kPa (gage) 5 psig
or a maxi mum back pressure of 103 kPa (gage) 15 psig. Water rate at

full load and nornmal steam conditions shall not exceed | ] kg
pounds per brake power hour. Provide a stainless steel steam
strainer, sentinel relief valve, sight oil level indicator and one

hand val ve.

(1) Turbine construction: Turbine casing split on the horizonta
centerline constructed of ASTM A48/ A48l, cast iron, with a design
pressure rating of 1724 kPa (gage) at 232 degrees C 250 psig at
450 degrees F at inlet, and 379 kPa (gage) at 232 degrees C 55
psig at 450 degrees F at the outlet.

(2) Turbine bearings and shaft: Horizontal split, ring oiled, sleeve
type, water cooled. Shaft shall be stainless steel or chrone
pl ated under the packing glands. Shaft seals shall be segnented
carbon rings with springs and stops.

(3) Speed governor: Variable speed oil relay, NEMA Class D, governor
for speed control and pneunatic operator to nmmintain an
adj ust abl e, preset punp discharge header pressure by variation of
turbi ne speed. |Input to the operator shall be a 20 to 103 kPa
(gage) 3 to 15 psig pneumatic signal. Provi de an
el ectro-pneunmatic transducer to accept the 4 to 20 mA signal from
the control systemcontroller specified in Section 23 09 53.00 20
SPACE TEMPERATURE CONTROL SYSTEMS

(4) Energency overspeed governor: Conpletely independent of the speed
governor and shall operate a separate trip val ve

(5) Insulation: Turbine shall be insulated and | agged by the
manuf acturer as specified in Section 23 07 00 THERMAL | NSULATI ON
FOR MECHANI CAL SYSTEMS.

2.14.3.3 M ni mum Fl ow Protection for Boiler Feed Water Punps

a.

Automatic flow control valve: Provide with each punp an automatic
bypass val ve. Valve shall autonatically programthe recircul ation
flow, the detection of low flow, the cycling of control valve and
pressure | etdown for high pressure boiler feedwater return to the
feedwat er heater. Bypass valve shall be cast steel with stainless
steel internals, and shall have a rating of not |ess than 2068 kpa
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(gage) at 204 degrees C 300 psig at 400 degrees F. Valve shall have a
line size body with a one inch recirculation connection. Provide
punps and turbine with all trimrngs which the manufacturer considers
essential for proper operation of units.

b. Boiler feedwater automatic recirculation system (Option to Automatic
Valve). Provide a boiler feedwater automatic recirculation systemto
protect the feedwater punps at |ow flow conditions. System shall be
capabl e of recirculating the mninumflow reconmended by the punp
manuf acturer. System shall be an engi neered system consisting of the
various functional conponents specified or shall be a self-contained
and sel f-powered nechani cal system Conponents of the engi neered
systemshall include a flow transmtter with orifice in feedwater
line, bypass flow controller with bypass flow control valve, and a
bypass pressure reducing orifice.

(1) System bypass flow controller: Include detection of |ow flow and
nodul ation of a control valve in a bypass line returning to a | ow
pressure sink. Incorporate a pressure |et-down feature or device

to reduce the pressure fromthe boiler feedwater punp di scharge
pressure to that of the | ow pressure sink

(2) System bypass control valve: Mdulate to provide mnimmflow
recommended by the punp manufacturer and to provide shutoff or
recircul ation fl ow when feedwater flow to boilers exceeds the
m ni mum fl ow required for punp protection.

2.14.3. 4 Feedwat er Stop and Check Val ves

Provide a Cass 300, flanged, cast steel feedwater stop gate valve and
check valve on the feedwater outlet of each punp. Provi de piping from
the valves to the economi zer inlet, and fromthe econonizer to the flanged
connection on the boiler drum Provide connection on pipe at econoni zer
outlet for renmote recording thernomneter

2.14. 4 Condensat e Punps
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NOTE: Use this paragraph for centrifugal condensate
punps. Punp service requirenents shall include punp
capacity at a mnimum of 125 percent of full |oad
boil er requirenents. Discharge into deaerator
heater shall be nodul at ed.
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ClI D A-A-50562, Type I, Style [1 (horizontally split cast)] [2 (end
suction)], Cass 1 (single stage) unless nodified bel ow

2.14.4. 1 Construction

Bronze inpellers and inpeller wear rings. [Cast iron] [ductile iron] punp
casi ng designed for the specified conditions. Bearings shall be oi

| ubricated. Equip casing with tapped openings for suction and di scharge
gages. Provide gages in openings. Munt punp and driver on a fabricated
steel bed plate having a drip collection chanber with tapped drain
openings. Provide lifting attachnents for installation and mai nt enance.
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2.14.4.2 Drives

Vari abl e speed nmotors and turbines direct connected to the respective
punps with a gear type flexible coupling. Provide shaft and coupling
guar ds.

a. Electric notors: Variable speed, [open drip proof], [totally
encl osed], [fan cool ed], [ ] volt, three phase, 60 Hz of not |ess
than [ kW hp, as specified under the paragraphs MOTORS AND
DRI VES and VARI ABLE SPEED CONTROL FOR MOTORS in this section.

b. Steamturbine: Single stage, rated at not less than | ] with
inl et steam pressure of | ] kPa (gage) psig and | ] degrees C F
nor mal exhaust back pressure of 34 kPa (gage) 5 psig and a nmaxi num
back pressure of 103 kPa (gage) 15 psig. Water rate at full |oad and

normal steam conditions shall not exceed | ] kg pounds per brake
power hour. Provide a stainless steel steam strainer, sentinel relief
val ve, sight oil level indicator and one hand val ve.

(1) Turbine construction: Turbine casing split on the horizontal or
vertical centerline constructed of ASTM A48/ A48\ cast iron, with a
design pressure rating of 1724 kPa (gage) at 232 degrees C 250
psig at 450 degrees F at inlet, and 379 kPa (gage) at 232 degrees C

55 psig at 450 degrees F at the outlet.

(2) Turbine bearings shaft: Ring oiled, anti-friction type. The
shaft shall be stainless steel or chrone plated under the packing
gl ands. Shaft seals shall be segnented carbon rings with springs
and st ops.

(3) Speed governor: Variable speed governor for speed liniting and
pneurmati c operator to maintain an adjustable preset level in
[ deaerator tank] [condensate receiver] by variation of turbine
speed. Input to the operator shall be a 20 to 103 kPa (gage) 3 to
15 psig pneumatic signal and vary the turbine speed from m ni mum
to full speed in a |inear response. Maxi mum and m ni nrum speed
shal | be adjustable. Provide an el ectro-pneunatic transducer to
accept the 4 to 20 mA signal fromthe controller specified in
Section 23 09 53.00 20 SPACE TEMPERATURE CONTROL SYSTENMS

(4) Energency overspeed governor: Conpletely independent of the speed
governor and shall operate a separate trip valve

(5) Insulation: Turbine shall insulated and | agged as specified in
Section 23 07 00 THERVAL | NSULATI ON FOR MECHANI CAL SYSTEMS

2.14.5 Vari abl e Speed Control for Mdtors

Renotely installed cabinet housed units with solid state rectification and
i nverter equipnment to vary frequency of electrical power to drive notors.

2.14.5.1 Housi ng

a. House controller in a [wall] [floor] nounted, NEMA 250 encl osure
finished with nanufacturers standard painted finish. Provi de control
panel conplete with fused di sconnect switches, magnetic [across the
line] [part winding] starters with thernmal overload protection
transformer, hand-off-automatic sel ector switches, hand potentioneter
for manual speed control, fuses and running lights.
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Provi de manual switch within control panel so that in the event of
failure of a component, the notor can be put across the line at ful
voltage to maintain air or punp pressure. Provide a nechanical door
interlock that will allow the panel to open only when the fused

di sconnect is in the off position

2.14.5.2 Vari abl e Frequency Controllers

Vari abl e frequency controllers shall use solid-state sem conductor power
conversion equi prent. Provide controllers as integrated and assenbl ed
products. Provide controllers by the sane manufacturer

a.

Each controller shall be rated for a supply of [ ] volts, three
phase, 60 Hz. The output shall be | ] volts, three phase with
frequency variabl e between zero and 60 Hz. Controllers shall be rated
to operate the motors continuously at their rated horsepower and
frequency. Speed regulation shall be three percent or better w thout
tachonet er feedback. The electrical supply system has an avail abl e
short circuit rating of | ] anperes symmetri cal

Each controller shall be capable of driving the notor continuously at
a | ower speed no greater than 20 percent of full rated notor speed

wi th stabl e operation and wi thout overheating the notor under rated
anbi ent conditions. Provide estinate of mnimum speed at whi ch notor
can be operated continuously w thout overheating or problenms of
instability due to overhauling of the |oad.

Provide controller fault protection so that a single or three phase
short circuit at the controller term nals or inverter comutation
failure will not result in danage to power circuit conponents.
Provi de overload protection so that notor and controller are protected
agai nst operating overl oads.

Provi de adjustable tine delay undervol tage protection so that notors
will continue to operate during nonentary voltage fluctuation or |oss
of voltage. Tine adjustment shall be zero to 5 seconds. Provide for
orderly shutdown on undervoltage conditions exceeding the tinme del ay
i nterval

Provi de adjustable tinmed |linear acceleration and decel eration

Provide volts/hertz control to prevent notor overheating throughout
t he speed range.

Provi de door interlocks to prevent opening of enclosure doors unless
power is disconnected.

Controllers shall be self protecting and shall provide orderly
shutdown for, but not limted to, the follow ng conditions:

(1) Loss of input power
(2) Undervol tage
(3) Sustained gradual overl oad

(4) Fault or large instantaneous overl oad
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(5) Overtenperature

(6) Failure of ventilating system
(7) Overvoltage

(8) Control circuit failure

Provi de contacts for renpte annunci ati on of shutdown or abnorm
condi ti on.

El ectrical bypass: Provide each controller with nmanual isolation and
bypass switching. The switch shall be nanually operated with
control | er deenergized. Switch shall be two position with provisions
for locking the switch in either position

(1) Normal position: Bypass shall be open and the controller shall be
connected to the supply circuit and the | oad.

(2) Bypass position: Bypass shall be closed and controller shall be
electronically isolated fromthe supply and the | oad. I sol ating
contacts shall be located so that it is possible to verify by
vi sual inspection that the contacts are open and the controller is
electrically isolated. |In the bypass position the notor shall be
operated at constant speed and controlled fromthe air circuit
breaker. Provide auxiliary contacts that close in the bypass
position. The auxiliary contacts shall be used to activate the
danper control to provide fan |load control in the bypass position

2.14.5.3 Controller Environmental Protection

a.

Ventilation: Design controllers enclosed and ventilated for
installation in a noderately dusty area. Provide forced filtered
ventilation including fans, filters, controls and accessories required
for operation. Enclosures shall be operated under positive pressure
at all tines. Provide filtered ventilating openings and gasket ed
doors to prevent infiltration of dust.

Heating: Provide electric heaters to prevent condensation in the

encl osure and to prevent low in going air tenperatures that exceed the
equi prent rating. Provide a |low tenperature alarmto sound when

encl osure tenperature falls bel ow required m ni nrum tenperature.
Provi de contacts for renpote annunciation of alarm condition.

2.14.5. 4 Met hod of Contro

Supply each controller froman electrically operated air circuit breaker

or

notor starter. Controller ventilation and heating shall be from

another circuit.

a.

Start signal: Closes the electrically operated air circuit breaker or
notor starter to energize the controller. Controller shall accelerate
fan to operating speed. Fan speed shall be controlled fromthe | oad
control signal

Stop signal: Opens the electrically operated air circuit breaker or

notor starter to de-energize the controller. Upon deenergization, the
controller control systemshall revert to the stop condition
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c. Boiler feedwater punp speed control system Matches punp di scharge to
system denand and mmai ntains a system header pressure controlled to the
set point values. Provide Manual/Automatic control stations for
mast er pressure and for each boiler feed punp. Provide indicators for
f eedwat er header pressure and individual boiler feedwater punmp flow
See Section 23 09 53.00 20 SPACE TEMPERATURE CONTROL SYSTEMS.

2.14.6 Val ve Actuators

[Electrically] [or] [pneumatically] operated designed so that valve may be
manual |y operated by renoving the drive pins. Actuators shall be operated
by push button control. Locate one push button at a position adjacent to
the valve. Locate a second push button within the boiler control room
Provide a valve position indicator utilizing indicating lights. A green
light shall indicate the valve is fully open and an amber |ight shal
indicate the valve is fully closed. Both lights on shall indicate when
the valve is partially open. [Provide torque Iimt controls to protect
the val ve during opening and closing for electrically operated val ves.]
Actuator electric notor shall be totally enclosed, | ] volts, | ]
phase, 60 Hz as specified under the paragraph MOTORS AND DRIVES in this
section. Provide NEMA 4 control enclosures.

2.14. 7 Sunmp Punps

CID A-A-50555 with automatic float switch and di sconnect switch in NEMA 6
encl osur e.

2.14.8 Wat er Softeni ng System

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

NOTE: Size the systemfor 125 percent of the

maxi mum expected steam |l oad to 100 percent of plant
capacity. Include |osses fromblowdown. Size with
one tower regenerating. Frequency of regeneration

shoul d be between 12 and 24 hours at peak | oadi ng.

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

| on exchange resin type, conformng to WOA S-100 except as nodified

bel ow. [Manual] [Push button automatic] [Fully automatic] in operation
wi th operating controls housed in a NEMA 12 encl osure having a total
capacity between regenerations of not |less than | ] liters gallons of
wat er of | ] grans grains hardness when operated at a sustai ned
softening rate of | ] L/s gpn. Maxi num effluent water tenperature
shal | be [ ] degrees C F

2.14.8.1 Sof t ener Equi pnent

Including but not linmted to the follow ng:

a. Water hardness nonitor: Provide a water hardness nmonitor with an
alarmpoint at 1.0 ppmto assure conpliance for boilers rated above
3150 grams/sec 25,000 | bs./hr.

b. Total solids nmonitor/controller: Provide a continuous nonitor and
controller when required to control the concentration of dissolved
solids and treatment chemicals in the water for boilers rated above
3150 grams/sec 25,000 | bs./hr.

c. Water neter: Provide a [ ] mr inch cold water neter on each
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sof tener unit.

| on exchange resin: Hi gh capacity, polystyrene base, sulfonated

synthetic type except that the exchange capacity shall be not |ess than
68. 70 kg per cubic nmeter 30 kilograins per cubic foot at a salt

dosage of 240 kg per cubic neter 15 pounds per cubic foot.

Tank sizing: M ninmm acceptabl e bed depth of 762 mr 30 inches;

maxi mum accept abl e bed depth of 1829 mr 72 inches. Base reactor tank
sizes on allowi ng a freeboard above the resin bed of not |less than 75
percent of the resin bed depth, and flow rate between 1.11 and 7.13
L/s per cubic neter 0.5 and 3.2 gpm per cubic foot of resin.

2.14.8.2 Brine Storage System

Provide a conplete brine storage systemincluding fiberglass storage tank
sight level gage, bulk salt delivery tube, internal distribution system

| evel control system tank vent with dust collection system top and side
manhol es, access | adder, and other required appurtenances.

a.

Storage tank: Filament wound fiberglass with flat bottom and doned
top as recomrended by the manufacturer for brine storage. The tank

shal | be [ ] meters feet | ] mr inches in dianeter by | ]
neters feet | ] mr inches wall height with a nom nal capacity of
[ ] liters gallons and a dry salt storage capacity of | ] My

tons. Design the water distribution system internal piping
di stributors, and brine collection systemso that system shall be

capabl e of dissolving | ] kg pounds of rock salt per second mnute
to produce | ] L/s gpm of brine. System shall be able to
di ssol ve | ] My tons of salt before cl eanout.

Accessories: Provide the followi ng accessories:

(1) Steel holddown |ugs securely bonded to the tank in adequate numnber
to properly anchor tank to concrete base

(2) Side bottom flanged drain not [ess than 100 mm 4 inches in dianeter
(3) Side and top manhol es not |ess than 559 nm 22 inches in diameter
(4) Flanged top connections for delivery pipe and vent

(5) Ladder for access to top nmanhol e

(6) Water inlet connection

(7) Brine outlet connection

(8) Level control system

(9) Sight |evel gage

Pneurmatic delivery pipe: Not less than 100 nr 4 inches in dianeter

Dust collection vent systemand safety relief valve: Provide storage
tank with dust collection vent systemand safety relief valve.

Access |l adder: O steel construction to be bolted to tank by neans of
FRP mounting lugs conplete with safety cage. Platform shall connect
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| adder to tank for safe access to manhol e.

f. Tank internals: Construct tank internals including water distribution
pi ping and brine collectors of FRP or polyvinyl chloride (PVC).

g. Tank nozzles: ASME B16.5, Cass 150, reinforced FRP or PVC fl anges.

h. Level control system Electrode holder and el ectrodes nounted in a
standpi pe exterior to the tank. Position electrodes so that a

sol enoi d operated water nakeup valve will be opened or closed to
maintain the liquid level to within plus or mnus 25 mr one inch of
the set level. Provide tank with a high water alarm El ectrodes

shal |l be easily renovable for cleaning and constructed of materials,
that will allow continual inmrersion in brine.

2.14.9 Chemi cal Feed Systemns
Provi de systens conplete with storage tank, supporting franmework, hinged
cover, nixer, strainers, level indicators, proportioning punps, relief
val ves and interconnecting piping for a conplete chem cal feed packaged
unit.

2.14.9.1 St orage Tank

190 liters50 gall on capacity constructed of FRP. Provide renovable,
hi nged cover.

2.14.9.2 Exterior Gage d ass
Protected, full height of the tank conplete wi th gage cocks.
2.14.9.3 Low Level Al arm

Provide tank with a low |l evel switch to sound al arm and shut down punps
shoul d I evel drop to preset m nimum

2.14.9.4 Di ssol vi ng Baskets

Construct baskets of a corrosion resistant material suitable for
continuous inmersion in a | ] solution

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: The chem cal feed solution to be used shal

be inserted here.
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

2.14.9.5 Tank Strai ner
In suction line to punp.
2.14.9.6 Supporting Steel work

Provi de supporting steelwork to adequately support tank, m xer, and the
nunber of proportioning punps specified.

2.14.9.7 Agi t at or

Provide an agitator with nmounting bracket to nmount to storage tank
Agitator shaft and propeller shall be of stainless steel
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2.14.9.8 Proporti oni ng Punps

Provide [two] [three] | ] proportioning punps of the [sinplex]
[dupl ex] type. Each punp shall have a ninimum capacity of | ] L/s gph
at a | ] kPa (gage) psig discharge pressure. Capacity shall be

adj ustable fromzero to 100 percent by a conveni ent screw adjustnent of
stroke length. Provide pump with integral check valves. Electric notors

shall be [totally enclosed], [fan cool ed], [

] volts, | ] phase,

60 Hz as specified under the paragraph MOTORS AND DRI VES in this section

2.14.9.9 Safety Relief Valve

Provi de for each punp to discharge back into the tank in event of
excessive |line pressure.

2.14.10 Wl ded Bl omdown Tank

Provide in accordance with the Recormended Rul es for the Design and
Arrangerment of Boiler Blowoff Equi pment supplenental to the National Board
I nspection Code | atest edition published by the National Board of Boiler
and Pressure Vessel Inspectors, Colunbus, OChio.

a.

Construction: Construct equi pnent and accessories in accordance with
the requirenents of the ASME BPVC SEC VIII for a working pressure of

at least the maxi num al | owabl e wor ki ng pressure of the boiler but in

no case shall the plate thickness be Il ess than 10 mr 3/8 inch

Provi de corrosion allowance of [2.55 mmM [0.1 inch] [ ]. Tank
di mensi ons shall be [ ] meters feet | ] mr inches O D. by
[ ] nmeters feet | ] mr inches |long over the heads (overall).

Provide tank with wear plate not less than 10 mr 3/8 inch thick and [
279 by 381 mr 11 by 15 inch] [ 457 by 508 mm 18 by 20 inch] manhol 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

NOTE: The vol ume of the bl owdown tank shall be
cal cul ated to be twice the volune of water renoved
fromone boil er when the normal water level is
reduced not | ess than 100 mr 4 inches.

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

b

Tank connections: Provide the follow ng connections:

(1) Blowdown inlet for bottom blowdown [20] [25] nmmr [3/4] [1] inch

(2) Tangential blowdown inlet [ ] mr inch
(3) Steamvent, flanged | ] mr inch
(4) Discharge water outlet, flanged [ ] mrinch with interna

wat er seal and 20 mr 3/4 inch siphon breaker
(5) Drain 50 nmr 2 inch
(6) Thernoneter connection 20 mr 3/4 inch
(7) Pressure gage connection 6 nmr 1/4 inch

(8) Cold water inlet [ ] mr inch with tenmperature regul ating val ve
and backfl ow preventer
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(9) Two gage gl ass connections 15 mr 1/2 inch

c. Angle supports and coating: Provide the tank with steel angle support

| egs extending | ] meter feet below the bottom of the tank. Coat
the tank with one coat of manufacturer's standard high tenperature
pri mer.

2.14.10.1 Accessories
a. Gage glass: 300 mm 12 inch reflex type with shutoff valves and guard.

b. Thernoneter: Bi-nmetal dial type with separable socket, 125 mr 5 inch
dial, 10 to 149 degrees C 50 to 300 degrees F range.

c. Pressure gage: Zero to 172 kPa (gage) Zero to 25 psig range.
d. Internal baffles and pipes: As detailed.
2.14.10.2 Control s

Provide a self operating regulator to control the flow of cooling water to
the tank. Regulator shall include a 20 nr 3/4 inch screwed bronze body
with stainless steel trim reverse acting actuator for cooling, capillary
tubi ng and a uni on connection bulb with a stainless steel well. Contr ol
setting shall be 60 degrees C 140 degrees F with a minimum Cv of | ].

2.14. 11 Cont i nuous Boil er Bl omdown System

Provi de a conplete autonatic continuous boiler blowdown system in
accordance with NBBI NB-27, which shall include a controller/progranmer
unit and flow assenbly for each boiler, plus a continuous bl owoff heat
exchanger, flash tank and boil er water sanple cool er

2.14.11.1 Aut omati ¢ Bl owdown Controll er

Intermttent type boiler blowdown systemrated for not |ess than 1724 kPa
(gage) 250 psig steam pressure

a. Flow assenbly: Include a 25 nm one inch ball valve with 316 stainless
steel ball and stem and stainless steel electrode assenbly.

b. Controller/programrer: Include a conductivity neter with zero to 6000
m crohns range, val ve open/closed indicators and nanual /auto control
switch. Cycle interval and sanple duration shall both be adjustable
over a wide range. Munt units at the operating floor near the boiler
front.

c. Accessories and connections:

(1) Continuous bl owdown connection: At each boiler, provide a gate
val ve and extend piping to header at flash tank

(2) Header connections: Provide with a tee with valved sanpling
connection. Provide a 20 mr 3/4 inch, three gl obe val ve bypass
around each fl ow assenbly.

(3) Common header: Provide fromvalved outlet connections on flow
assenbly units, to connection on flash tank
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2.14.11.2 Fl ash Tank

ASME code stanped and constructed in accordance with the ASME BPVC SEC VI |
designed for | ] kPa (gage) psig. Tank shall be [ ] mr inches in
di ameter by [ ] mr inches |ong including heads.

a. Provide tank with bl owdown inlet, steamoutlet, gage glass, float
operated outlet valve, relief valve, and inspection openings. Tank
shal | have steel angle legs with plate feet for bolting to floor and
| egs shall be of sufficient length so that bottom of |ower head of
tank will be not |less than 457 nmr 18 inches above fl oor.

b. Automatic control system Control level in the flash tank, by
nodul ating a valve in the water outlet |ine.

(1) Level controller: External cage type air operated |evel
controller, conplete with 40 mm 1 1/2 inch screwed connection, 350
nr 14 inch stainless steel float and Cl ass 125 cast iron body.
Controller shall be direct acting with 20 to 103 kPa (gage) 3 to
15 psig range with proportional band. Locate controller to
mai ntain an operating level at center line of storage tank
Provide level controller with air pressure reducing valve, filter
gages and isolating valves for float cage. Provide unions on each
side of float cage.

(2) CQutlet water valve: | ] air operated control valve with a
capacity to pass [ ] L/s gpnm at a pressure drop of [ ] kPa
(gage) psig. Cv shall not be less than | ] at 100 percent
open. Valve shall be dass | ], flanged, iron or sem -stee

body with stainless steel internals. Valve shall have equa
percentage flow characteristics with a full size port. Provide an
air lock nounted on val ve di aphragm and pi ped to hold valve in

| ast position on air failure.

2.14.11.3 Sanpl e Cool er

Wat er cool ed shell and tube type with val ves and accessories required to
safely withdraw a water sanple fromthe boiler drum Provide drain under
sampling valve termnating with a 20 mr 3/4 inch splash proof funnel, 229
mr 9 inches bel ow outlet of valve.

2.14.11.4 Heat Exchanger

Provi de an ASME code stanp continuous bl owoff heat exchanger designed and
constructed in accordance with the ASME BPVC SEC VIII, to transfer heat
fromthe continuous bl owoff water |eaving the existing continuous bl owof f
flash tank to the treated makeup water entering the feedwater heater

Heat exchanger shall be a bare tube, helical coiled bundle, installed in a
one piece casing with renovable front plate. Bundle shall be renovabl e.
Tube diameter shall not be |less than 20 mr 3/4 inch. Tubes shall be

ASTM B111/B111V copper alloy, with cast iron shell. Design tube side for
not less than | ] kpa (gage) psig pressure at | ] degrees C F
Desi gn shell side for not less than | ] kpa (gage) psig pressure at

[ ] degrees C F.

2.15 Pl PI NG

Pi pi ng work shall include the provision, of piping systens, including
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val ving and specialty itens, for the steam plant and rel ated external
auxi liary equi prment.

a. Piping materials, design, and fabrication shall be in accordance with
ASME B31.1 except as nodified otherw se bel ow or indicated otherw se.

b. Conpute expansion of pipe with operating tenperatures above minus 19
degrees C zero degrees F in lieu of 21 degrees C 70 degrees F
specified in ASME B31. 1.

c. Requirements of ASME B31.1 apply to the building steam heating and
steam di stribution piping designed for 103 kpa (gage) 15 psig or | ower
and hot water heating systens 207 kpa (gage) 30 psig or |ower.

2.15.1 Materi al s

Suitabl e for the maxi mum pressure at the nmaxi mumtenperature at which the
equi pment must operate.

2.15.1.1 Pi pe Materials
a. Steel pipe

(1) Steam pipe, boiler feedwater pipe, relief pipe and steamtracer
pi pe: Black, ASTM A53/ A53N or ASTM A106/ A106N seaml ess st eel
pi pe, Grade A or B. Wall thickness not |ess than Schedul e 40.
Steam tracer pipe, with steamup to 103 kPa (gage) 15 psig, may be
ASTM B88l ASTM B88, type K copper tubing.

(2) Condensate pipe and boil er bl owdown pipe: Black, welded or
seanm ess ASTM A53/ A53NV or ASTM A106/ A106l, steel pipe, Grade A or
B. Vall thickness not |less than extra strong (XS or Schedul e 80).

(3) Chemical feed pipe and coal pile-runoff water sunp punp di scharge
pi pi ng: ASTM A312/ A312lv austenitic stainless steel.

(4) Fuel oil pipe: ASTM A53/A53N or ASTM A106/ A106l, seam ess bl ack
steel pipe, Gade A or B.

(5) Treated water, hot water heating, high tenmperature water, drains
(other than sanitary), and overfl ow pipe: black, welded or
seanm ess steel up to a maxi num pressure of 1724 kPa (gage) 250 psig
or ASTM A53/ A53lv or ASTM A106/ A106l, Grade A or B.

(6) Gas pipe and conpressed air pipe: Wlded or seanless pipe up to a
maxi mum pressure of 1724 kpa (gage) 250 psig or ASTM A53/ A53N or
ASTM A106/ A106l, G ade A or B.

b. Copper tubing

(1) Instrunent air pipe: ASTM B88NV ASTM B88 hard copper tubing, Type
K or L; except in a corrosive atnmosphere or outside pipe shall be
copper tubing, Type Kor L, with ASTM D1047 PVC j acketi ng.

(2) Steamtracer pipe: Contractor nmay at the Contractor's option
provi de ASTM B88N ASTM B88, Type K, copper tubing for steamup 103
kPa (gage) 15 psig.

(3) Potable water, sanitary drains and stormdrains: As specified in
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Section 22 00 00 PLUMBI NG GENERAL PURPGCSE, unl ess otherw se
specified. Chlorinated polyvinyl chloride (CPVC) and ot her
plastic tubing and fittings shall not be used in the steam heating
pl ant .

2.15.1.2 Fittings
a. Fittings for steel pipe:

(1) Sizes 6 to 50 nr 1/8 to 2 inches: ASME B16.3 malleable iron
screwed end fittings, for working pressures not greater than 2068
kpa (gage) 300 psig at tenperatures not greater than 232 degrees C
450 degrees F or ASME B16.11 forged steel

(2) Sizes 6 to 50 nmr 1/8 to 2 inches: ASME B16.11 steel, socket
wel ded end fittings.

(3) Sizes 6 to 65 nr 1/8 to 2 1/2 inches: ASME B16.9 steel, butt
wel ding fittings.

(4) Sizes 65 to 600 mr 2 1/2 to 24 inches: ASME B16.5 forged steel
flanged fittings.

b. Welded outlets and wel di ng saddl es: Mke branch connections of 45 and
90 degrees either with ASVE B16.9 forged steel welded outlet fittings
or wel ding saddles. Welding outlets and saddl es shall not be smaller
than two pipe sizes |less than the main pipe sizes.

c. Fittings for copper tubing: ASME B16.18 cast bronze solder joint or
ASME B16. 22 wrought copper solder joint. For instrunment air, fittings
may be ASME B16. 26 conpression joint type.

d. Unions:

(1) Unions for steel pipe: ASME B16.11, ASME B16.39 threaded. Unions
for zinc coated pipe shall be zinc coated.

(2) Unions for copper tubing: ASME B16.22. For instrunent air,
uni ons may be conpression joint type.

2.15.1.3 Fl anges

ASME B16.5, forged steel, welding type. Renbve the raised faces on

fl anges when used with flanges having a flat face. Except as specified
ot herwi se, pressure and tenperature Iimtations shall be as specified in
ASME B16.5 for the proper class and service, and the type face specified.

2.15.1.4 Val ves

a. Valves for nmaxi mum worki ng pressure of 1034 kpa (gage) 150 psig
saturated steam or 1550 kPa (gage) 225 psig WO G (Water, O, @as)
at 93 degrees C 200 degrees F (non-shock service). (For working
pressures not exceedi ng 862 kPa (gage) 125 psig saturated steam or
1379 kpa (gage) 200 psig water at 93 degrees C 200 degrees F non shock
service, Class 125 nay be used in lieu of Cass 150 or Cass 250).

(1) Valve sizes 50 mr 2 inches and snaller:

(a) Non throttling valves: Gate valves, bronze, wedge disc,
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rising stem Cass 150, MSS SP-80 or ball valves, bronze, double
stem seal s, stainless steel ball and shaft, tight shutoff.

(b) d obe valves and angl e valves: Bronze, Cass 150, M5S SP-80

(c) Check valves: Bronze, Type [IV, swing check] [IIIl, lift
check], dass 150, MSS SP-80.

(2) Valve sizes 65 mr 2 1/2 inches and | arger

(a) Gate valves: Flanged, cast iron, O ass 250,

MBS SP-70 or steel, dass 150, ASME B16. 34. Val ves shal |l have
wedge di sc, outside screw and yoke (OS&Y), rising stem valves 200
nr 8 inches and | arger shall have gl obe val ved bypass.

(b) d obe valves and angl e valves: Flanged, cast iron, Cass 250
MBS SP-85 or steel, dass 150, ASME B16. 34.

(c) Check valves: Flanged, cast iron, Cass 250 or steel, O ass
150, Type [____ 1, [lift] [swing] check, style [___ 1],
M L- DTL- 18436.

Val ves for maxi mum worki ng pressure of 1724 kPa (gage) 250 psig steam
at a maxi num tenperature of 232 degrees C 450 degrees F or 3447 kPa
(gage) 500 psig WO G at 93 degrees C 200 degrees F (non-shock).

(1) Valve sizes 65 mr 2 1/2 inches and | arger

(a) Gate valves: Flanged or butt welded, cast iron, O ass 250,
MBS SP-70 (nmaximum size 300 mr 12 inches) or steel, Cass 300,
ASME B16. 34. Val ves shall have wedge disc, OS&Y, rising stem
each valve 200 nmr 8 inches and | arger shall have gl obe val ved
bypass.

(b) d obe valves and angl e valves: Flanged or butt wel ded, cast
iron, Class 250, MsS SP-85 or steel, Cass 300, ASVE B16. 34,

(c) Check valves: Flanged or butt welded, iron body, Cass 250 or
steel, Cass 300, Type | ] [Iift] [swi ng] check, style
[ ], M L-DTL-18436.

Val ves for naxi mum worki ng pressure of 2068 kPa (gage) 300 psig steam
at a maxi num tenperature of 454 degrees C 850 degrees F or a nmaxi nmum
WO G pressure of 4653 kPa (gage) 675 psig at 149 degrees C 300
degrees F (non shock).

(1) Valve sizes 65 mr 2 1/2 inches and | arger

(a) Gate valves, d obe Valves, and Angle Valves: Flanged or butt
wel ded, ASME B16. 34, steel, Cass 300, rising stem OS&Y. Gate
val ves 200 nmr 8 inches and | arger shall have gl obe val ved bypass.

(b) Check valves: Flanged or butt wel ded, steel, Cass 300, Type
[ ], [1ift] [swing] check, style | ], ML-DTL-18436

Bal | valves: ASME B16.5 and APl Std 607 double stemseal type for
bubbl e tight shutoff. Seats and seals shall be TFE material. Bal
and shaft shall be stainless steel. Provide mechanical stops to
prevent cycling valve in wong direction and self-aligning stem seal
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Val ve accessories: ASME B16. 34 val ve operating nechani sns i ncl udi ng
chai n wheel s, gear operators, floor stands, electric nmotors, air
nmotors and cylinder-type actuating devices. Provide the accessories
as follows and as indicated.

(1) Provide power operators with renmpte position indicators on the
foll owi ng val ves: soot blowers, | 1, [ ].

(2) Provide floor stands and val ve extensions on platforms and fl oors
for the follow ng valves: deaerator drain valves, [ ].

(3) Provide notorized actuators or chain wheels with chain and gui des
on val ves with handwheel centerline higher than 2 neters 7 feet
above the floor or platformexcept where specified otherw se.
Chains shall extend fromthe valve to within one neter 3 feet
above the floor. Provide inpact chain wheels on steam headers and
ot her | ocations where the valve has a tendency to stick. Wen a
val ve is notorized, provide hand operation for energency.

(4) Provide gear operators on ball valves larger than 80 mr 3 inches
and on gate val ves 200 nr 8 inches and | arger

St eam pressure regul ating valves: CID A A-50558, mninumof d ass
[125] [150] [250] [300], except as specified otherw se. [Cast iron],
[cast steel] valve body with valve seats and di sc of replaceabl e heat
treated stainless steel. Valves shall be single seated, shall seat

ti ght under dead end conditions, and shall go to the cl osed position
in the event of pressure failure of the operating medium Val ves
shal | be spring | oaded di aphragm operated type, except val ves exposed
to anbient tenperature of less than 2 degrees C 35 degrees F or
exposed to the weather shall be piston operated type. Capacity of

val ves shall be not less than that indicated. Pilot valves shall have
strainer at inlet fromexternal feeder piping.

(1) Spring | oaded di aphragm operated val ves: Fabricate main spring of
stainless steel, and it shall not be in the path of steamfl ow
t hrough the valve. Control valves by pilot valve through externa
f eeder pi ping.

(2) Piston operated valves: Control valves by integral pilot valve
t hrough external feeder piping.

Safety relief valves: ML-DTL-18436, Style Dor E, with Cass [150]
[300] inlet flange, with test |lever, designed for the intended service.

2.15.1.5 Bol ts and Nuts

a.

b

Bolts: ASTM A193/ A193l, Grade B8. Lengths of bolts shall be such
that not less than two full threads will extend beyond the nut with
bolts tightened to required tensions and washers seat ed.

Nuts: ASTM A194/ A194lN, G ade 8.

2.15.1.6 Gasket s

ASME B31.1 and as specified bel ow, except provide spiral wound neta
covered non-asbestos gaskets in lieu of conpressed sheet non-asbestos.
Gaskets shall be as thin as the finish of surfaces will permt. Do not

SECTION 23 52 33.02 20 Page 168



use paper, vegetable fiber, rubber, or rubber inserted gaskets for
tenperatures greater than 121 degrees C 250 degrees F. Provide netal or
nmet al j acketed non-asbestos gaskets with small male and fermal e and smal

t ongue- and- groove flanges and flanged fittings; they nay be used with
steel flanges with | apped, |arge male and femal e, |arge tongue-and-groove,
and raised facings. Provide full face gaskets with flat-faced fl anges.
Rai sed face cast iron flanges, |apped steel flanges, and raised faced
steel flanges shall have ring gaskets with an outside dianeter extending
to the inside of the bolt holes. Wdths of gaskets for small male and
femal e and for tongue-and-groove joints shall be equal to the w dths of
the mal e face and tongue. Gaskets shall have an inside dianeter equal to
or larger than the port opening. Dinmensions for nonnetallic gaskets shal
be in accordance with ASME B16.21. Materials for flanged gaskets shall be
as listed below for service specified:

a. Steam boiler bl owdown, exhaust steam Spiral wound netal conposition
or copper

b. Boiler feed water: Metal jacketed non-ashestos, copper or nonel

c. Hot water, above 38 degrees C 100 degrees F: Spiral wound neta
non- ashest os

d. Cold water: Red rubber or neoprene rubber

e. Heavy fuel oil (No. 6): Spiral wound nmetal non-asbestos, soft steel
or nonel

f. D esel fuel (No. 2): ASME B16.21 netallic
g. Conpressed air: Spiral wound netal non-asbestos
.15.1.7 Expansi on Joints

a. Slip tube expansion joints: ML-E- 17814, Type IV, single or double
slip tube as indicated, designed for [1034] [2068] kPa (gage) [150]
[ 300] psig saturated steam working pressure. Expansion joints shal
be of the type which pernmits the injection of senm plastic type
packing while the joint is in service under full line pressure. Slip
tube shall be of chrom um pl ated, wought steel construction, guided
by internal and external guides integral with joint body. Fit slip
tube ends with forged steel pipe flanges or bevel for welding into
pi pe |ine where indicated. Deliver joints conplete w th packing and
ready for installation.

b. Flexible ball expansion joint: Capable of 360 degrees rotation plus
15 degrees angul ar flex nmovenent and shall be installed in strict
accordance with reconmendati ons of the manufacturer. Ball joints
shal | have steel bodies and polished steel balls. Provide end
connections to suit class of piping herein before specified. Seals
shal | be of pressure nol ded conposition designed for the working
pressure. Design joints for [1034] [2068] kPa (gage) [150] [300] psig
saturated steam working pressure. Cold set joints as necessary to
conpensate for tenperature at time of installation. Do not use bal
joints on superheated steamor on joints subject to frequent flexure.

c. Bellows expansion joints: ML-DTL-17813 flexible guided type with

stai nl ess steel expansion elenment, internal sleeves and externa
covers. Joints shall be designed for a working pressure of | ]
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kPa (gage) psig and a tenperature of | ] degrees C F
2.15.1.8 Pi pe Hangers and Supports

MBS SP-58 and MSS SP-69, Type | ] or Type | ] of the adjustable
type, except as specified or indicated otherw se. Suspended steam and
condensat e pi pi ng shall have pipe hangers Type | ] with insulation
protection saddl es Type | ]. Provide insulated piping, except steam
and condensate piping, with insulation protection shields Type 40.

Provi de bronze or copper plated collars on uninsul ated copper piping.
Support rods shall be steel. Rods, hangers and supports shall be zinc

pl at ed, except for uninsul ated copper piping which shall be copper pl ated;
cast iron rollers, bases and saddl es may be painted with two coats of heat
resisting aluminumpaint inlieu of zinc plating. Axles for cast iron
rollers shall be stainless steel. Size hanger rods with a 150 percent
safety factor for a seismc design

2.15.1.9 I nstrunent ati on

a. Pressure and vacuum gages: Conformto applicable requirenents of
ASME B40. 100.

b. Indicating thermoneters: ML-T-19646 dial type. Thernoneter shal
i ncl ude a separabl e i nmersion well

2.15.1.10 M scel | aneous Pi pel i ne Conmponents

a. Cold and hot water nmeters: CID A-A-59224 for maxi mum flow of | ]
L/s at 38 degrees C gpm at 100 degrees F and reduced flow of up to
[ ] L/s at 121 degrees C gpm at 250 degrees F

b. Air traps: Float controlled valves arranged to cl ose properly when
water enters the traps. Air traps shall conformto requirenments for
float operated steamtraps (non-thernostatic), CID A-A-60001, except
that the val ve mechani sm shall be inverted so as to be closed, not
opened, by rising water.

c. Steamtraps: CID A-A-60001. Inverted bucket high pressure steam
traps designed for use at | ] kPa (gage) psig at [ ] degrees C
F. Low pressure steamtraps shall be float and thernostatic type for
pressures up to 103 kPa (gage) 15 psig. Provide traps with separate
strainers unl ess specified otherw se.

d. Strainers: FS WMS-2739 for Class [125] [250] with blow off outlet.
Construct strainers for Class 300 of cast carbon steel in accordance
with ASME B16.5 for mni num of 2068 kPa (gage) 300 psig saturated
steam pressure. Provide blow off outlet with pipe nipple and gate
val ve.

e. Steam exhaust heads: CID A-A-50494 for atnospheric discharge of
exhaust st eam

2.15.1.11 Backfl ow Preventers
Reduced pressure principle type conformng to the applicable requirenents

of [AWA C510 and AWAA C511.] [Section 22 00 00 PLUMBI NG, GENERAL
PURPCSE. ]
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2.15.1.12 I nsul ati on

Material s and application shall be as specified in Section 23 07 00
THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS

2.15.1.13 Pi pe Sl eeves

a. Floor Slabs, Roof Slabs, and Qutside Walls Above and Bel ow G ade:
Gal vani zed steel pipe having an inside dianmeter at |east 15 mr 1/2 inch
| arger than the o.d. diameter of the pipe passing through it.
Provi de sufficient sleeve length to extend conpletely through fl oors,
roofs, and walls, so that sleeve ends are flush with finished surfaces
except that ends of sleeves for floor slabs shall extend 13 mr 1/2 inch
above finished floor surface. Sleeves |ocated in waterproofed
construction shall include flange and cl anping ring.

b. Partitions: Galvanized sheet steel, 26 gage or heavier, of sufficient
length to conpletely extend through partition thickness with sl eeve
ends flush with partition finished surface.

2.15.1.14 Pi ping Identification

Pi ping Identification shall conformto M L-STD 101 and shall be placed in
clearly visible |locations; except that piping in the boiler roomshall be
painted the primary color of the color code. Labels and tapes conform ng
to ASME A13.1 shall be used in lieu of band painting or stenciling.
Label s shall be outdoor grade acrylic plastic. Markings on |abels shal
indicate the direction of flow, flow ng nmedia, and nmedi a design pressure
and tenperature. Spacing of identification marking shall not exceed 3
neters 10 feet. Provide two copies of the conplete color and stenci
codes used. Frane codes under glass and install where directed.

2.16 FI RE PROTECTI ON SYSTEM

Provide the fuel oil roomwith a wet sprinkler systemas specified in
Section 21 13 13 WET PI PE SPRI NKLER SYSTEMS, FI RE PROTECTI ON

2.17 MARKI NG

Identify equi pment, valves, switches, notor controllers, and controls or

i ndicating elements, by printed, stanped or nmanufactured identification
plates or tags of rigid plastic or non-ferrous naterial. Lettering for
identification plates or tags shall be not less than 5 nm 3/16 inch high
Nonencl ature and identification synbols used on the identification plates
or tags shall correspond to those used in the naintenance manual s,
operating instructions, and schematic diagranms. Identification plates or
tags shall be rigidly affixed to the equi pment or devices without

i mpairing functions or, when this is not possible, shall be attached using
a non-ferrous wire or chain. In addition to the identification plate or
tag, each mmjor conponent of equiprment shall have a nanmeplate listing the
manuf acturer's name, nodel nunber, and when applicable, electrical rating
and other information required by pertinent standards or codes.

2.18 TOOLS AND TESTI NG EQUI PMENT
Provi de special tools and wrenches required for the installation

mai nt enance, and operation of the equi pnent. Testing equipnment to be
provi ded shall include necessary equiprment to performroutine tests:
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a. On lubricating oil for acidity (pH potentioneter), viscosity (saybolt
test), and dirt (gravinetric).

b. On softened water for hardness (soap test or colorinmetric test), and
boi |l er bl owdown water for pH (colorinetric) and conductivity
(potentioneter).

c. For water (distillation) and sedinment (gravinetric) in fuel oil
2.19  VEELDI NG MATERI ALS

Wel di ng nmaterials shall conply with Section 2, ASME BPVC SEC || -C.

Wel di ng equi pnent, el ectrodes, welding wire, and fluxes shall be capable
of producing satisfactory welds when used by a qualified welder or welding
operator using qualified welding procedures.

2.20 MOTORS AND DRI VES

A.C. electric motors shall nmeet the requirenments of NEMA MG 1. Motors
shal | be designed for continuous operation at rated | oad under usua
service conditions as defined by NEMA. Unless specifically noted

ot herwi se, nmotors less than 3/8 kW 1/2 hp shall be 115 volt, 60 Hz, single
phase, capacitor-start, or permanent split capacitor, with Class B

i nsulation for 40 degrees C 104 degrees F anmbient. Unless specifically
not ed otherwi se, motors 3/8 kW 1/2 hp and | arger shall be 460 volt, 60 Hz,
t hree phase, Design B, squirrel cage induction with a mninuminsulation
of Class F for 40 degrees C 104 degrees F anbient. Size notors to neet
power requirenents of the driven unit at design conditions, including
drive and coupling | osses which are incurred, w thout |oading the notor
beyond its nanepl ate horsepower rating. M nimm service factor for open
dri p-proof motors shall be 1.15 and for totally enclosed, fan cool ed
notors 1.0. Mdtor shall be quiet operating. Bearings shall be heavy
duty, grease lubricated, anti-friction, single shielded, regreasable type
and shall have approved lubricating fittings extended to an easily
accessible location for field servicing. Provide sole plates for notors
installed on concrete pads. Mdttors shall have copper wi ndings.

2.21 SCURCE QUALI TY CONTROL

2.21.1 Instrunment Air Conpressors
Factory test air conpressor package at full load for not less than 2
hours. Check capacity, snpot hness of operation, alternation of units,
and proper operation of the air unloaders during the test.

2.21.2 Vari abl e Speed Mdtor Controller Factory Test
Burn-in tests shall be conducted for at |east 50 hours at rated
condi tions. Repl ace each conponent that fails during the burn-in test,
and the test shall be run on the entire assenbly for the conplete 50
hours. Burn-in test shall not be conplete until the entire assenbly has
operated for 50 hours without failure.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON
Install materials and equi pnrent as indicated and in accordance wth

manuf acturer's recommendati ons.
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3.

3.

1.1 Boi | er
1.1.1 Installing Tubes In Headers

Tubes nmay be rolled into the headers provided the holes used for rolling
wi Il not be blocked for access in the future by any item of equi pnent or
pi pi ng, provided under this contract. Qherw se, weld tubes into the
headers by use of stubs or socket welds. Stub end tubes may be wel ded
into headers in shop and tubes welded to same in field.

.1.1.2 Installing Tubes In Drums

Before installing tubes, polish tube ends and tube seats in the drums to
bright netal using a No. 60 grit cloth grinding band driven on a pneumatic
or electric polishing notor. Do not polish these tubes until ready for

i mediate installation. Install the tubes and hold in place with proper
wi dt h, hard mapl e wood spacers and by | apping the tubes in the tube
sheet . Lap tubes only enough to hold themin place for rolling. Check

tube stock on each end of the tube before rolling. Furnish 10 mr 3/8 inch
stock on each tube end with no deviation. Wen, after the tubes are
rolled in place, there remains nore than 10 mr 3/8 inch stock due to extra
| ength of tube, excess shall be mlled off to 10 mr 3/8 inch using a
mlling wheel driven by a pneumatic or electric motor. At no tine shal
there be less than 10 nr 3/8 inch stock between end of tube and nearest
surface of header. Tubes shall then be rolled with a bell roll of the
proper size and tension. Tubes shall not be rolled to excess. Drive bel
roll by a pneumatic or electric nmotor using a proper size mandrel pin

At no tine will a manual operation of tube rolling be permtted.

Lubricant for the expandi ng operation shall be a water sol ubl e conpound.

.1.1.3 | nspecting Tubes

After tubes are rolled in place, provide, under manufacturer's

supervi sion, one person in steamdrum and one in nmud drum The person in
the steamdrumshall drop a ping pong ball through every tube to be sure
that no foreign matter or msalignment obstructs the tube. After boiler
t ubes have been tested, follow the sanme procedure on the water wal

tubes. Renove each tube that is not in alignnent after being installed
and install a new tube in its place.

.1.1.4 Installing Firebrick

Lay up in air-setting nortar. Dip each brick in nortar, rub, shove into
its final place, and then tap with a wooden nallet until it touches the
adj acent bricks. Mortar thick enough to lay with a trowel will not be

permtted. Maximum nortar joint thickness shall not exceed 3 mr 1/8 inch
and average joint thickness shall not exceed 1.60 mr 1/16 inch

.1.1.5 Installing Plastic Refractory

Install in accordance with the manufacturer's reconmendati ons and by
wor kmen skilled in its application

.1.1.6 Installing Casing Insulation

Bef ore application of the insulations, clean exterior surfaces of the
boil er not covered by brick work by commercial blast and finish with one
coat of FS TT-P-28 alum num heat-resisting paint. Apply paint directly to

SECTION 23 52 33.02 20 Page 173



cl eaned netal surfaces to a minimumdry filmthickness of 0.0254 mr one nmil.
3.1.2 Equi prent Installation

Install equipnent in strict accordance with this specification, and with
manufacturer's installation instructions. Gout equipnent mounted on
concrete foundations before installing piping. Install piping in such a
manner as not to place strain on equiprment. Flanged joints shall not be
bolted to final torque settings until the flanges are aligned, gasketed
and mated properly. Expansion bends shall be adequately extended before
installation. G ade, anchor, guide and support piping, wthout |ow
pockets.

3.1.2.1 Equi pnrent Foundati ons

Provi de foundations of sufficient size and weight, and proper design to
preclude shifting of equi pnent under operating conditions, or under
abnormal conditions which could be inposed upon the equi prent. Equi pnent
vibration shall be Iinmted within acceptable Iinmts, and shall be

i sol at ed. Foundati ons shall be adequate for soil conditions of the site
and shall neet requirenents of the equi pment manufacturer. Trowel exposed
foundati on surfaces smooth except surfaces which are to receive grout,

whi ch shall be properly roughened.

3.1.2.2 | nduced Draft Fan

Provi de each driver and reduction gear with a 38 mr 1 1/2 inch thick steel
base plate. Shim base plate |evel, using steel shimstock which is at

| east as large as the equipnment foot and is slotted for installation
around studs or bolts. Anchor and grout into place prior to setting
driver. An approved mllwight shall align and shimthe drive unit.
MIllwight shall drill and ream foot and base plate and install taper pins
with nut on top for pullout removal. One front foot and diagonally
opposite rear foot shall be pinned to base plate. Bolt equipnent in place
in a manner approved by the manufacturer. Level and grout fan and bearing
pedestal sole plates in place.

3.1.2.3 St ack

Stack shall be I eveled and plunb during installation. Erected stack shal
be no nore than 25 mr one inch out of plunb per 15 neters 50 feet in

hei ght. Renpve roughness, marks, and lifting lugs fromstack. Gind
surfaces snooth and flush with surroundi ng surfaces.

3.1.2. 4 Fuel G| Tanks

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: At the text bel ow, choose one of the
followi ng fuel oil tanks found bel ow

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

[ a. Horizontal Fuel GO Tanks (Below Ground). Provide concrete ball ast
sl abs for tanks and concrete protective ground |level slabs for FRP
tanks. Ballast slabs shall be full Iength and width of tanks and
protective slabs shall extend 610 mr 2 feet beyond the tanks.
Concrete work shall be as specified in Section 03 30 00 CAST-I N PLACE
CONCRETE.

(1) Install backfill fiberglass reinforced tanks as recommended by the

SECTION 23 52 33.02 20 Page 174



manuf acturer; backfill adjacent to the tanks shall be pea gravel
unl ess ot herwi se reconmended by the nanufacturer. Backfill for
steel tanks shall be sand.

(2) Set steel tanks on a bed of sand not |ess than 152 mr 6 inches
deep over the concrete slab and strap in place with stainless
steel hol d-down straps with stainless steel turnbuckles. Set FRP
tanks on a bed of pea gravel not less than 305 mr 12 inches thick
and pre-shape for the tank contours for FRP tanks. Fabricate
straps for FRP tanks from FRP resins reinforced with stainless
steel to prevent breaking of straps and floating of enpty tanks.

(3) Slope tank toward sunp not less than 25 nmin each 1.50 neters one
inch in each 5 feet.

][b. Horizontal Fuel G| Tanks (Above G ound). Continuously support stee

tank saddles along the full length of the base and | evel and grout to
ensure full bearing.

][c. Vertical Fuel O Tank. Provide [sand, crushed stone or fine gravel

3.

cushion] [concrete base].

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: Choose for a base material either sand/
crushed stone/fine gravel or a concrete base.

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

(1) Sand, Crushed Stone or Fine Gravel Cushion: Area beneath tank
shall be covered with a fuel resistant plastic menbrane with a
t hi ckness of not less than 0.50 mr 20 nils. Carefully fuse or
cenent plastic nenbrane seans. Lay plastic over a thoroughly
conpact ed sel ect subgrade free fromrocks that could puncture the
plastic. Over the plastic provide a bed of sand, crushed stone or
fine gravel not |less than 152 mr 6 inches thick. Stabilize the
bed with an approved material and shape to the tank bottom Sl ope
bed down to the center sunp approximtely 152 mr 6 i nches for each
3 neters 10 feet of tank radius. Wen in place, tank shell shal
be pl unb.

(2) Concrete base shall be as indicated and in accordance with Section
03 30 00 CAST- | N PLACE CONCRETE.

(3) Mastic Seal: Place the nastic seal between the tank and the
concrete ring to the cross section indicated. Conpact the nastic
t horoughly. Inmediately before placing the mastic, coat the tank

surfaces to be in contact with the concrete ring with a coat of
M L- C- 18480 bitum nous material

1.3 Pi pi ng

Unl ess specified otherw se, erection, welding, brazing, testing and

i nspection of piping shall be in accordance with ASME B31.1 and Section
40 17 26.00 20 WELDI NG PRESSURE PI PING  Piping shall follow the general
arrangenent shown. Cut piping accurately to nmeasurenments established for
the work. Work piping into place without springing or forcing, except
where col d-springing is specified. Piping and equi prment within buildings
shall be entirely out of the way of lighting fixtures and doors, w ndows,
and ot her openings. Locate overhead piping in buildings in the nost

i nconspi cuous positions. Do not bury or conceal piping until piping has
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been inspected, tested, and approved. Were pipe passes through buil ding
structure, pipe joints shall not be conceal ed, but shall be |ocated where
they may be readily inspected and building structure shall not be
weakened. Avoid interference with other piping, conduit, or equipnent.
Except where specifically shown otherw se, vertical piping shall run plunb
and straight and parallel to walls. Piping connected to equi pnent shal

be installed to provide flexibility for vibration. Support and anchor

pi pi ng so that weight of the piping is not putting equiprment under a | oad.

3.1.3.1 Fittings

Provi de | ong radi us el bows on wel ded piping to reduce pressure drops due
to bends in the piping runs. Do not mter pipe to formelbows or notch
straight runs to formfull sized tees, or simlar construction. Mke
branch connections with welding tees or factory made forged wel di ng branch
outlets and nozzles having integral reinforcements conformng to

ASME B31. 1.

3.1.3.2 Gradi ng of Pipe Lines

Unl ess indicated otherwi se, install horizontal |ines of steamand return

pi ping to grade down in the direction of flowwi th a pitch of not |ess than
25 mmin 9 nmeters one inch in 30 feet, except in | oop mains and main
headers where flow nmay be either direction. Pitch air lines to the source
of supply, and nake provisions for draining off condensate. Install water
lines to drain to a shutoff valve

3.1.3.3 Anchoring, Guiding, and Supporting Piping

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

NOTE: Pi pe hangers and supports shall be spaced and
designed to support steampiping filled with water
for hydrostatic tests.

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

Anchor and support piping in a manner such that expansion and contraction
will take place in the direction desired, prevent vibration by use of

vi brati on danpeners, and prevent undue strains on boilers and equi prent
served. Fabricate hangers used for the support of piping of 50 nr 2 inch
nom nal pipe size and larger to permt adequate adjustnent after erection
while still supporting the |Ioad. Provide wall brackets where pipes are
adj acent to walls or other vertical surfaces which nmay be used for
supports. Provide supports to carry the weight of the lines and naintain
proper alignnment. Provide inserts and sleeves for the supports in
concrete where necessary and place in new construction before pouring
concrete. Provide insulated piping with a pipe covering protection saddle
at each support. Provide pipe guides and anchors of approved type at

poi nts where necessary to keep pipes in accurate alignnment, to direct
expansi on novenent, and to prevent buckling and swayi ng and undue

strain. Provi de pipe guides for alignment of pipe connecting the free
unanchored ends of each expansion joint. Support pipe rollers in concrete
conduits and trenches by extra strong steel pipe with ends inserted in
slots provided in concrete walls. Set pipe supports for rollers at
correct elevations either by netal shins or by cutting away of concrete
and after placing pipe lines in alignment, grout ends of pipe supports and
fix in place. Space pipe supports to provide adequate support for pipes.
Pi pe shall not have pockets forned in the span due to saggi ng of the pipe
bet ween supports, caused by the weight of the pipe, nediumin the pipe,

i nsul ation, valves, and fittings. Maxi num spacing for pipe supports for
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steel pipe shall be in accordance with ASME B31.1; maxi num spacing for
supports for copper tubing shall be in accordance with NAPHCC NSPC.

.1.3.4 Copper Tubi ng

Copper tubing shall have solder joints with solder suitable for the
pressure-tenperature ratings of the piping system Tubing 20 mr 3/4 inch
and smaller for instrunent air nmay be conmpression joint in |ieu of
soldered joint. Tin-antinmony (95/5) solder is suitable for saturated
steamup to 103 kPa (gage) 15 psig but tin [ead (50/50) solder is not
acceptable for steamservice. Flux shall be non corrosive. Wpe excess
sol der fromthe joints.

.1.3.5 Sl eeves

Provi de pi pe sl eeves where pipes and tubi ng pass through nasonry and
concrete walls, floors, and partitions. Space between pipe, tubing, or

i nsul ati on and the sleeve shall be not |less than 6 nr 1/4 inch. Hold

sl eeves securely in proper position and |ocation before and during
construction. Sleeves shall be of sufficient Iength to pass through
entire thickness of walls, partitions, and slabs. Sleeves in floor slabs
shall extend 13 mr 1/2 inch above the finished floor. Firmy pack space
bet ween pi pe or tubing and the sleeve with oakum and caul k on both ends of
the sleeve with elastic cenent.

.1.3.6 Fl ashi ng for Buil di ngs

VWher e pi pes pass through building roofs and outside walls, provide proper
flashing and counter flashing and make tight and wat er proof.

.1.3.7 Qutlets for Future Connections

Locate as directed capped or plugged outlets for connections to future
equi prent, when not | ocated exactly by the project draw ngs.

.1.3.8 Screwed Joints in Piping

Provide teflon tape or suitable pipe joint conpound applied to nale
threads only for making up screwed joints. Piping shall be free fromfins
and burrs. Reamor file out pipe ends to size of bore, and renove chips.

.1.3.9 Wel ded Joints

Weld joints in piping by the netal-arc or gas wel ding processes in
accordance with ASME B31.1 and as specified in Section 40 17 26.00 20
VEELDI NG PRESSURE PI PI NG  Number or mark each weld to identify the work
done by each wel der on welds on which stress relieving or radi ographic
i nspection is required.

a. Contracting Oficer reserves the right to require the Contractor to
provi de re-examination and re-certification of welders.

b. Radi ographic testing of circunferential butt welded joints of pipe
with operating tenperature of 177 degrees C 350 degrees F and above
shall be required on ten percent of the joints, the location of which
will be determ ned by the Contracting O ficer; when nore than ten
percent of the radiographically tested joints show unacceptable
defects radiographically test joints of this type piping.
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c. Equipnent and Protection: Itens of equipnment for welding shall be so
desi gned and manuf actured, and shall be in such condition as to enable
qualified operators to foll ow procedures and to attain the results
specified. Protect welders and gas cutters fromthe |ight of the arc
and fl ane by approved goggl es, shields, helnets, and gloves. Replace
cover glasses in helnets and shields when they becone sufficiently
marred to inpair the operator's vision. Take care to avoid risk of
expl osion and fire when wel ding and gas cutting near expl osive or
flammabl e materials. Ventilate welding and gas cutting operations in
accordance with paragraph 29 CFR 1910- SUBPART C (f) of Title 29 of the
Code of Federal Regul ations).

d. Surface Conditions: Do not weld when atnospheric tenperature is |ess
than mnus 18 degrees C zero degrees F, when surfaces are wet, when
rain or snowis falling or noisture is condensing on surfaces to be
wel ded, nor during periods of high wind, unless welder and work are
protected properly. At tenperatures between zero and m nus 18 degrees
C 32 and zero degrees F heat with a torch the surface for an area
within 80 mr 3 inches of the joint to be welded to a tenperature warm
to the hand before welding. Free surfaces to be welded from | oose
scal e, slag, rust, paint, oil, and other foreign material. Joint
surfaces shall be snooth, uniformand free fromfins, tears, and other
defects which m ght affect proper welding. Renove slag fromflane-cut
edges to be wel ded by grinding, but tenper color need not be
renoved. Thor oughly cl ean each [ ayer of weld netal by wire brushing
prior to inspection or deposition of additional weld netal.

3.1.3.10 G eani ng of Pi ping

Before installing pipe, thoroughly clean it of sand, mll scale and ot her
foreign material. After erection but before final connections are nade to
apparatus thoroughly clean interior of piping. Flush with water piping
except air and fuel lines, in addition, blow out steamlines with
intermttent high pressure steam bl ows to pronote sheddi ng of interna
scal e; bl ow conpressed air and fuel oil lines clean with 552 to 690 kPa
(gage) 80 to 100 psig air dried to a 2 degrees C 35 degree F dew point at
552 kPa (gage) 80 psig. Sterilize potable water piping by neans of liquid
chlorine or hypochlorite in accordance with AWM C651 before placing water
systemin service. Take care during fabrication and installation, to keep
pi pi ng, valves, fittings and specialties free of |oose welding netal chips
of metal or slag, welding rods and other foreign matter. Blow ng or
flushing shall in no case be channel ed through equi prent, punp, control

val ve, regul ating valve, instrunent gage or specialty in the system
Provi de tenporary screens, strainers, connections, spool pieces and
bypasses consi sting of piping or hoses, punps and ot her required equi pnent
temporarily installed for the purpose of cleaning and flushing piping.
Drain flushing water and test water to the sanitary sewer system

3.1.3.11 Reduction in Pipe Size
Provi de reducing fittings for changes in pipe size; the use of bushings
will not be permitted. 1In horizontal steamlines, reducing fittings shal
be the eccentric type to maintain the bottomof the lines in the sane
plane. In horizontal water mains, reducers shall be set to naintain top
of lines in the sane pl ane.

3.1.3.12 Expansi on Contro

Provi de bends, |oops, and offsets wherever practical to relieve
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overstressed piping systens due to thernmal expansion and to provide
adequate flexibility. Cold spring piping systemas indicated but not nore
than an anpbunt greater than 50 percent of the total |inear expansion

.1.3.13 Connection to Equi prent

Provi de unions or flanges where necessary to permt easy disconnection of
pi pi ng and apparatus. Provide unions and gate val ves at each connection
to threaded end control valves, strainers and equi pnment.

.1.3. 14 Val ve Installation

Install valves in positions accessible for operation and repair. Instal
stens in a vertical position with handwheels or operators on top or in a
hori zontal position. Do not install handwheels on stop val ves bel ow t he
val ve. Wen the centerline of any valve is nore than 2 nmeters 7 feet
above the floor or platform provide the valve with a chai n-operated
handwheel. When the valve is notorized, provide hand operation for

emer gency use.

a. Gate Valves: Arrange back outlet gate valves for turbine exhaust for
hand operation and provide with a floor stand.

b. dobe Valves: Pressure shall be below the disc. Install globe valves
with stens horizontal on steam and exhaust |ines, when better drainage
is required or desired.

c. Steam Pressure-Reducing Valves: Provide the steamline entering each
pressure-reducing valve with a strainer. Provide each
pressure-reducing valve unit with two shutoff valves and with a gl obe
or angl e bypass val ve and bypass pipe. A bypass around a reducing
val ve shall be of reduced size to restrict its capacity to
approxi mately that of the reducing valve. Provide each
pressure-reduci ng valve unit with indicating steam gages to show t he
reduced pressure and the upstream pressure and an adequately sized
safety valve on the | ow pressure side.

d. Valve Tags and Charts: Permanently tag each valve with a black and
white engraved | ami nated plastic tag show ng val ve nunber, val ve
function and piping system and whet her another val ve nust be opened or
closed in conjunction with this valve. Provide a typed chart which
wi Il show the required val ve tagging plus the |location of each val ve
frame val ve charts under glass and install as directed.

.1.3.15 Traps and Connecti ons

Traps shall be of the type and capacity for the service required, and
shal | be properly supported and connected. Except for thernostatic traps
in pipe coils, radiators, and convectors, install traps with a dirt pocket
and strai ner between it and the piping or apparatus it drains. Wenever
it is necessary to maintain in continuous service apparatus or piping
which is to be drained, provide a three valve bypass so that the trap may
be renpved and repaired and condensate drained through the throttled
bypass val ve. Provi de a check valve on the discharge side of the trap
whenever the trap is installed for Iift or operating agai nst a back
pressure, or it discharges into a common return line. Provide test
connections on the discharge side of the high and medi um pressure traps
when they are specifically required. Test connection shall include a 15 mm
1/2 inch gl obe valve with open bl ow

SECTION 23 52 33.02 20 Page 179



3.1.3.16 Pressure Gage Installation

Pressure gages shall have a shutoff valve or petcock installed between the
gage and the line, and gage on steamlines shall have a siphon installed
ahead of the gage.

3.1.3.17 Ther nonet er and Sensing El enent Installation

Provi de thernmoneters and thermal sensing el enents of control valves, with
a separabl e socket. Install separable sockets in pipe lines in such a
manner to sense flowing fluid tenperature and mnin ze obstruction to flow

3.1.3.18 Strai ner Locations

Provide strainers with neshes suitable for the services upstream of each
control valve and where dirt mght interfere with proper operation of
val ve parts, orifices, or noving parts of equipnent.

3.1.3.19 Dissinmlar Piping Materials

Provide dielectric unions or flanges between ferrous and nonferrous

pi pi ng, equi pnent, and fittings, except that bronze valves and fittings
may be provided without dielectric couplings for ferrous-to-ferrous or
nonf errous-to-nonferrous connections. Dielectric fittings shall utilize a
nonnetallic filler which will prevent current flow from exceedi ng one
percent of the short circuit current. Spacer shall be suitable for the
pressure and tenperature of the service. Fittings shall otherw se be as
specified in this section

3.1.3.20 Surface Treating, and Pipe Wapping

Uni nsul ated steel piping buried in the ground shall have exterior surfaces
protected with a tape wapping systemor a continuously extruded

pol yet hyl ene coating system as specified in Section 09 97 13.28 PROTECTI ON
OF BURI ED STEEL PI PI NG AND STEEL BULKHEAD TI E RODS

3.1. 4 Pai nti ng

Unl ess specified otherw se, pipe hangers, structural supports, pipe and
pipe fittings, conduit and conduit fittings, air grilles, pipe coverings,

i nsul ation, and netal surfaces associated wi th mechanical and el ectrica
equi pment i ncluding zinc-coated steel ducts shall be painted utilizing the
pai nting systens as specified in Section 09 90 00 PAINTS AND COATI NGS
Zinc-coated steel duct in unpainted areas shall not be painted. Piping to
be insul ated, except zinc-coated and copper pipe, shall be given a
protective coating prior to installing the insulation

3.1.4.1 Pi pi ng, Fittings, and Mechanical and El ectrical Equi prment

Equi prent shall be factory finished to withstand the intended end use
environnent in accordance with the specifications for particular end
item Factory finished equi pment on which the finish has been damaged
shal | have damaged areas retouched and then be given a conplete finish
coat to restore the finish to its original condition. Finish coat shal
be suitable for exposure in the i ntended end use environment.
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3.1.4.2 Boil ers

After erecting and testing boilers, clean as necessary exposed surfaces of
boiler normally painted in comercial practice to renobve grease, coa

dust, flyash and other foreign matter and finish with one coat of al um num
heat resisting paint applied to mininumdry filmthickness of 0.025 mr one
mil.

3.1.4.3 Vertical Fuel Ol Tank

Clean interior surfaces to bare metal in accordance with

SSPC SP 10/ NACE No. 2. Clean to bare metal by powered wire brushing or
ot her mechani cal neans surfaces that cannot be cl eaned satisfactorily by
bl asting. Wash nmenbers which becone contanminated with rust, dirt, oil,
grease, or other contam nants with solvents until thoroughly clean
Renove wel d backing plates prior to blast cleaning; when left in place,
round of f corners prior to blast cleaning and coating. Internally coat
tanks in accordance with Section 09 97 13.17 THREE COAT EPOXY | NTERI OR
COATI NG OF WELDED STEEL PETROLEUM FUEL TANKS

3.1.4.4 Surfaces Not to be Painted

Unl ess specified otherw se, do not paint equipnent having factory applied
per manent finish, sw tchplates and nanmepl ates, notor starters, and
concrete foundations.

3.1.5 I nsul ati on

I nsul at e mechani cal equi prent, systems and pi ping as specified in Section
23 07 00 THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS.

3.2 FI ELD QUALI TY CONTRCL

Furni sh | abor, equipnent, test apparatus required and materials for
preparati on and performance of tests and inspections specified to
denonstrate that the steam heating plant as installed, are in conpliance
with contract requirenents. During start-up and during tests, ensure the
presence of factory trained engineers or technicians enployed by the
boi | er manufacturer and system suppliers of such conponents as the boiler
st oker, burner, conbustion controls, ash handling system air pollution
control system feedwater treatnment equi pnent, and other auxiliary

equi prent, to ensure proper functioning, adjustnent, and testing of the

i ndi vi dual conponents and systens. Furnish a detailed witten record of
test conditions, test procedures, field data, and the start-up and
operational performance of the entire heating plant to the Contracting
Oficer before the Contractor's operational and test personnel |eave the
site. The Governnment will furnish, when available, water, electricity and
fuel for the tests, except fuel required for retesting. The Contractor
shall rectify defects disclosed by the tests and retest the equi prment.
The Contractor's boiler plant personnel shall be experienced in starting
up and operating boiler plants.

3.2.1 Tests and | nspections (Piping)

Exam ne, inspect, and test piping in accordance with ASVE B31.1 except as
nodi fied below. The Contractor shall rectify defects disclosed by the
tests. Necessary subsequent tests required to prove systemtightness
after additional work by the Contractor shall be furnished by the
Contractor. Make tests under the direction of and subject to the prior
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approval of the Contracting Oficer

3.2.1.1 Hydrostatic and Leak Tightness Tests

3.

a. Test piping systens attached to the boilers and included under the
jurisdiction of ASVE BPVC SEC | in accordance with the requirenent of
that Code. Piping bearing ASME Code synbol stamp will be accepted
only as indicating conpliance with the design and nateri al
requi renents of the code.

b. Test piping which is a part of the steam generation or auxiliary
systens, including piping within the boiler roomand external to the
boil er room by the follow ng nethods:

(1) Performhydrostatic test at 150 percent of design pressure for
wel ded and screwed steel piping systens except those for air, oil
and gas. Hold hydrostatic tests for a period of one hour with no
pressure |loss. Tenperature of testing fluid shall not exceed 38
degrees C 100 degrees F

(2) Test air and oil lines in accordance with the requirenents of
ASME B31.1 for pneumatic tests with the exception that the test
pressure rmust be held for one hour. Examine for |eaks by a soap
or other foani ng agent test.

(3) Inspection and test of gas piping shall conformto the
requi rements of NFPA 54.

c. For each test, install a calibrated test pressure gage in the system
to observe loss in pressure.

2.2 Prelimnary Operation

The Contractor under the direction of the respective manufacturer's
representative shall performthe work of placing in operation equipnent
provi ded by the Contractor, except as specifically noted otherw se. Make
adjustnents to equi pnent that are necessary to ensure proper operation as
i nstructed by the nanufacturer of the equiprent.

a. Lubricate equiprment prior to operation in accordance with the
manuf acturer's instructions. Lubricants shall be provided by the
Contractor. Contractor shall furnish lubrication gun with spare
cartridges of lubricant to operating personnel

b. Dry out nmotors before operation as required to devel op and maintain
proper and constant insulation resistance.

c. Check drive equi pnment couplings for proper alignnment at both anbient
and operating tenperature conditions.

. 2.3 Ceneral Startup Requirenents

Prior to initial operation of conplete system check each conponent as
fol | ows:

a. Inspect bearings for cleanliness and alignnent and renove foreign
materials found. Lubricate as necessary and in accordance with the
manuf acturer's recommendati ons. Replace bearings that run roughly or
noi sily.
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Adj ust direct drives for proper alignnent of flexible couplings.
Provi de | ubrication when a particular coupling so requires. Check
security of couplings to driver shafts. Set drive conponents to
ensure free rotation with no undesirable stresses present on the
coupling of attached equi pnent.

Check motors for anperage conparison to namepl ate value. Correct
conditions that produce excessive current flow and that exist due to
equi prent mal functi on.

Check speeds of each notor and driven apparatus to ensure that they
are operating at the desired point.

Check the actual suction and discharge pressure of each punp agai nst
t he desired performance curves.

Check punp packing glands or seals for cleanliness and adjustnent
bef ore runni ng each punmp. |nspect shaft sleeves for scoring and
proper placenent of packing; replace when necessary. Ensure piping
systemis free of dirt and scale before circulating liquid through

punps.

I nspect both hand and automatic control valves. C ean bonnets and
stens, tighten glands to ensure no | eakage, but permt valve stens to
operate without galling. Replace packing in valves that require sane
to retain maxi num adj ustnent after systemis judged conplete.

Repl ace entire packing in valves that continue to | eak after
adjustment. Renopve and repair bonnets that |eak. Coat packing gl and
t hreads and valve stenms with a suitable surface preparation after

cl eani ng.

I nspect and make certain that control valve seats are free from
foreign material and are properly positioned for the intended service.

Check flanges and packi ng gl ands after the system has been placed in
operation. Replace gaskets in flanges that show signs of |eakage
after tightening.

I nspect screwed joints for | eakage and remake each joint that appears
to be faulty. Do not wait for rust to form C ean threads on both
parts, apply conpound and renake joint.

Strainers installed shall be thoroughly bl own out through individua
val ved bl ow of f connection on each strainer prior to placing in
operation.

Thor oughly bl ow out or dismantle and cl ean strainers after systens
have been in operation one week. Thoroughly clean, repair, and place
back in service traps or other specialties in which foreign matter has
accunul at ed, causing mal function or danage.

Adj ust pi pe hangers and supports for correct pitch and alignnent.
Renove rust, scale and foreign naterials from equi pment and renew
defaced surfaces. When equipnment is marred, the Contracting Oficer
shal | have the authority to request that new materials be provided.

Adj ust and calibrate tenperature, pressure and other automatic contro
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syst ens.

p. Inspect each pressure gage and thernoneter for calibration, and
repl ace those that are defaced, broken or read incorrectly.

g. Vertical Fuel QI Tank Calibration: After conpleting installation of
tank, prepare a calibration table for the tank show ng vol une of fue
inliters gallons in tank to any height of liquid in neters and mrx
feet, inches, and eighths of an inch when nmeasured by a steel tape
| owered through the roof. Calibrate tank in accordance with ASTM D1220

for "critical neasurenment" "operating control." Correct the data
obtained for use with the product to be stored.

3.2. 4 Pl ant Equi prent Tests
3.2.4.1 Plant Air Conpressors

Test plant air conpressors in service to determ ne conpliance with
contract requirenents and warranty. During the tests, test equi pment
under every condition of operation. Test safety controls to denonstrate
performance of their required function. Conpletely test systemfor
conpliance with specifications.

3.2.4.2 Coal Handling System

Test coal handling system under operating conditions and denonstrate that
the work is in conformance with the specified requirenents. Conduct this
test in the presence of the Contracting Oficer

3.2.4.3 Fuel G| Tanks

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: Choose one of foll ow ng subparagraphs.

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. Horizontal Fuel O Tanks (Bel ow G ound)

(1) Test tanks before placing in service, in accordance with the
appl i cabl e paragraphs of the code under which they were built. A
UL | abel, ASME Code Stanp, or APl nmpbnogram on a tank shall be
evi dence of conpliance with code requiremnents.

(2) Holiday Detection Test: Inspect coal tar epoxy coating systemfor
filminperfections using a | ow voltage (75 volt) holiday tester
I nspect FRP coated tanks with a 10,000 volt spark test for
i nperfections or holidays. Repair holidays or pinholes in the
coati ngs.

][b. Vertical Fuel Ol Tank: Inspect and test as specified in APl Std 650.
Use the radi ographic nethod of inspection of butt welds as required by
APl Std 650; sectioning nethod will not be acceptable as an
alternative to radi ographic inspection

13.2.4.4 Bl ondown Val ves and Try Cocks

Test bl owdown val ves and try cocks for proper operation
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3.2.4.5 Fans, Heaters, Punmps, and Mdtors

Test draft fans, fuel oil heaters, fuel punps, and electric notors to
determ ne conpliance with the referenced standards. Standard synbols and
certifications fromthe referenced organi zati on may be accepted at the

di scretion of the Contracting Officer. Cl osely observe the operation of
fans, fuel oil heaters, fuel punps, and electric notors for possible

def ects or nonconformance.

.2.5 Boil ers and Auxiliaries Tests and | nspections

The Contractor, with qualified personnel provided by the Contractor, shal
nake tests and inspections at the site under the direction of and subject
to the approval of the Contracting Oficer. Furnish direction of the
Contractor's boiler plant personnel in the operation of each boiler and
appurtenances through the entire testing period, fromthe respective

manuf acturer's representatives and consul tants and ensure that necessary
adj ustments have been made. The Contractor shall notify the Contracting
Oficer in witing at |least 7 days in advance that equipnent is ready for
testing. The Contractor shall furnish testing equi pnent, including gages,
t hernoneters, calorinmeter, Orsat apparatus, thernocouple pyroneters, fue
flow meters, water neters and other test apparatus and calibrate
instruments prior to the test. Draft, fuel pressure and steam flow may be
neasured by pernanent gages and neters installed under the contract. The
Contractor is responsible for providing an analysis of the fuel being used
for the tests. Control of noise |evels devel oped by exhaust steam shal

be as directed by the Contracting Oficer to satisfy the environnental
conditions of the surrounding area. The Contractor shall performthe
followi ng tests when feasible in the sequence as listed:

a. Strength and tightness tests
b. Standards compliance tests

c. Prelimnary operational tests (steady state conmbustion test and
vari abl e | oad conbustion test)

d. Tests of auxiliary equi pnment

e. Feedwater equiprment test

f. Capacity and efficiency tests

.2.5.1 Strength and Leak Ti ghtness Tests

Subj ect boilers to the following strength and tightness tests:

a. Watersides Including Fitting and Accessories: Hydrostatically test
wat er si des in accordance with the requirenents of ASME BPVC SEC | The
ASME | abel will be accepted as evidence of this test.

b. Boiler Casing, Air Casing, and Ducts: Test air casing and ducts
exterior to the furnace pneumatically at the maxi mum worKki ng
pressure. Use the soap bubble nethod to verify tightness. Test gas
sides of boilers nornmally operated under pressure for tightness at one
and one half tines the predicted operating pressure in the furnace at
maxi mum conti nuous output. For this test, tightly seal the boiler
with a suitable neans to blank off openings. Admit air to the boiler
until the test pressure is reached, and then hold. VWhen, in a 10
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m nute period the pressure drop does not exceed 1245 Pa 5 i nches water
gage, the casing shall be regarded as tight and accepted. Use air
pressure and soap bubble tests or conparative carbon dioxide readings
for induced draft boilers.

3.2.5.2 Boi |l er I nspection

The Boil er Inspector shall be present to witness the appropriate tests

whi ch need to be observed in order to certify the safety of the boiler
The inspection shall include the requirenents of NAVFAC MO 324. The
Boi |l er Inspector shall conplete NAVFAC form 9-11014/40, Data Record Sheet;
NAVFAC form 9-11014/41, |nspection Report; NAVFAC 9-11014/32 | nspection
Certificate for each boiler after inspecting the boiler and finding it to
be safe. No boiler may be fired until it has passed the inspection of the
Boil er Inspector. The boiler inspection forns shall be submtted through
the Contractor to the Contracting Officer. The Inspection Certificate
shal | be placed under franmed gl ass, mounted on or near the boiler in a
conspi cuous | ocation

3.2.5.3 Boil er O eaning and Startup

Dry out, boil out, and operate the firing rate of the new boiler(s) under
direct responsibility and supervision of the manufacturer[, and in the
presence of the boiler roomoperating personnel]. Provide chem cals that
are required. Allow sufficient tinme for the boiling out process to ensure
interior surfaces are clean. This time shall be at |east 24 continuous
hours and generally not nmore than 36 hours; boil out shall continue unti
water is clear. Boil out, cleaning and starting procedures shall be in
accordance with requirements of ASME BPVC SEC VII, and FM DS 12-17.

3.2.5.4 Boil er Prelimnary Qperational Tests

Conduct a boiler operational test on each unit continuously for two
weeks. Qperate one boiler at a time to denonstrate control and
operational conformance to specified requirements including ability to
respond to | oad swings fromthe specified capacity to m ni mum turndown.
Qperational test shall be conducted under the supervision of a registered
prof essi onal engineer or a |licensed power plant operator and shall serve
to prove safeties, controls, maintenance of stable conbustion at |ow

| oads[, proper coal distribution and conbustion, and ability to operate
wi t hout furnace slagging][, proper flame |lengths and patterns to avoid
flame inpingement on the tubes for oil firing], and proper nechani cal and
el ectrical functioning of systens. This test shall include each item
nmentioned in this specification as well as each itemnentioned in the
specification of the particular pieces of equiprment. Conduct tests with
factory trained conmbusti on equi pnent engineers, as previously specified.
Test and record steamquality rates of steamflow, flue gas tenperature,
percent ages of carbon dioxide, carbon nonoxi de, oxygen and nitrogen in the
flue gas and percent excess air for each boiler at tested | oad and

graphi cally present test data.

3.2.6 CGeneral QOperational Tests

3.2.6.1 General Controls
Operational tests, perfornance tests, and denonstration tests shall be
conducted with boiler controls functional and on Iine. No bypassing, use

of jumpers, or other disablenent of control systens will be allowed unless
speci fied el sewhere.
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3.2.6.2 Steady State Conbustion Tests

Test fuel burning and conbustion control equi pnrent with each of the
specific fuels at the minimumlimt of the turndown range and at

i ncrenents of 50, 75 and 100 percent of full rated |load. Each test run
shall be at |east two hours on each fuel and until stack tenperatures are
constant and capacity and efficiency requirenments of this specification
have been verified and recorded. Verify proper operation of

i nstrument ati on and gages during the tests.

3.2.6.3 Varyi ng Load Combustion Tests

Test boilers continuously under varying |oad conditions to denbnstrate
proper operability of the conbustion control, flane safeguard control
progranmm ng control and safety interlocks. Conduct these tests after
adj ustment of conbustion controls has been conpl eted under the steady
state conbustion tests. Continue variable |oad operational tests for a
peri od of at |east 8 hours.

a. Sequencing: Boiler shall start, operate and stop in strict accordance
with the specified operating sequence.

b. Flane Safeguard: Verify operation of flanme safeguard controls by
simulated flame and ignition failures. Verify trial-for-pilot
ignition, trial-for-main flane ignition, combustion control reaction
and val ve closing tines by stop watch

c. Immunity to Hot Refractory: Operate burner at high fire unti
conbustion chanber refractory reaches naxi mumtenperature. Main fue
val ve shall then be closed manually. Conbustion safeguard shall drop
out inmedi ately causing safety shutoff valves to close within the
specified control reaction and valve closing tinmes.

d. Pilot Intensity Required: Gadually reduce fuel supply to the pil ot
flanme to the point where the conbustion safeguard begins to drop out
(sense "no flanme") but holds in until main fuel valve opens. At this
poi nt of reduced pilot fuel supply, the pilot flane shall be capable
of safely igniting the main burner. When the main fuel valve can be
opened on a pilot flame of insufficient intensity to safely light the
main flame, the boiler shall be rejected.

e. Boiler Limt and Fuel Safety Interlocks: Safety shutdown shall be
caused by sinulating interlock actuating conditions for each boiler
[imt and fuel safety interlock. Safety shutdowns shall occur in the
speci fied manner

f. Conbustion Controls: Denonstrate accuracy, range and snoot hness of
operation of the conmbustion controls by varying steam denand through
entire firing range required by turndown ratio specified for the
burner. Control accuracy shall be as specified.

g. Safety Valves: High pressure limt switch shall be | ocked out or
ot herwi se made i noperative and the boiler safety valves shall be
lifted by steam Determine the relieving capacity, popping pressure,
bl ondown and reseating pressure by observation and nmeasurenent in
accordance with the ASVE BPVC SEC |. The ASME standard symbol will be
accepted only as indicating conpliance with the design and materi al
requi renents of the code.
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3.2.6.4 Auxiliary Equi pnrent and Accessory Tests

nserve and test bl owdown val ves, stop valves, try cocks, draft fans, fue
oil heaters, punps, electric notors, and other accessories and appurtenant
equi prent during the operational and capacity tests for |eakage,

mal functi ons, defects, and for conpliance with referenced standards.

3.2.6.5 Feedwat er Equi pnent Tests

Performthe test of the feedwater treatnent equipnent in two steps.

Conduct one test concurrently with the conbustion tests. The Government
will performa second test during the first period of heavy |oading after
t he plant has been accepted and put in service. Correct deficiencies
reveal ed during the Governnent tests under the guarantee provisions of the
contract. Both the first and second series of tests shall deternine
conpliance with the imts for chemical concentrations of this
specification. Supply equipnment for taking sanples and test kit for

anal yzi ng sanples. Sanpling equi pnment and test kit shall becone the
property of the Government when tests are conpl et ed.

3.2.6.6 Capacity and Efficiency Tests

Perform capacity and efficiency tests after operating tests have been
satisfactorily conpleted and boil er has been operated continuously for at
| east 14 days with no nui sance shutdowns and w t hout the necessity for
frequent or difficult adjustments. Performthese tests on each boiler
Conduct tests using [the] [each] specified fuel. Test procedures shall be
in accordance with the heat |oss nethod [and the input-output nethod] of
ASME PTC 4. Before performng tests, the Contracting Oficer and the
Contractor shall reach agreenent on those itenms identified in ASVE PTC 4
Section 3, paragraph 3.0l "Itens on Wich Agreenent Shall be Reached." A
test run shall not start until the boiler and accessories have reached an
equi l i brium and stabilization condition for at |east one hour in
duration. Duration of tests shall be sufficient to record necessary data
but in no case shall each run be less than [4] [10] [24] hours.

a. Acconplish maxi mum out put testing by neans of a single 2 hour run at
110 percent |load on the boiler under test. Calculate boiler
efficiency, both input-output and heat |oss, fromthe consistent
readi ngs taken during the runs. Runs shall be nade at four different
| oads 30, 50, 70, and 100 percent of boiler rating during which both
heat | oss and input-output data shall be taken. Predict unneasured
| osses used in conjunction with heat |oss cal cul ati ons and incl ude
wi t h equi prent data when submitted for approval. Subsequent tests
requi red because of failure of the equipnment to perform adequately
during specified capacity and efficiency tests shall be the financial
responsibility of the Contractor, including the cost of fuel

b. Should analysis of the coal being burned during performance tests vary
fromthat specified as the performance coal, the guarantees shall be
adjusted in accordance with accepted engi neering practice to determ ne
conpliance. Carbon loss shall be determined in accordance with
Anerican Boiler Manufacturers Association curves for carbon | oss.

3.2.6.7 Tenporary Waste St eam Connecti on

VWhen necessary to obtain sufficient |load for these tests, provide a
tenmporary steamline at a point outside of building. Provide necessary
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pi pe, fittings, supports, anchors and appurtenances including a field
fabricated silencer as directed by the Contracting Oficer. Renove
temporary piping and silencer after tests have been satisfactorily
conpl et ed.

.2.6.8 Fire Safety for Ql-Fired Boilers

Conduct tests as necessary to determ ne conpliance with the applicable UL
Saf ety Standards. The presence of the applicable Underwiters' |abel may
be accepted as evidence of conmpliance in this respect when equiprment is
manuf acturer's standard conmercial product.

a. QOl-Fired Boilers: Meet test requirenents of UL 726.

b. G Burners: Met test requirements of UL 296.

3.2.6.9 Pl ant Acceptance Operation

3.

3.

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: Include bracketed portion when project is for
coal fired installation with flue gas
desul furization 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

After satisfactory conpletion of tests specified, operate conplete plant

i ncluding each boiler [and its related flue gas cleaning equi pnent] and
subsystenms for a period of 30 continuous 24 hour operational days prior to
final acceptance by the Governnment. Furnish | abor, chem cals, test

equi prent and apparatus; the Governnent will furnish fuel, electricity and
water. During this 30 day period, furnish readily avail able, services of
qualified representatives from manufacturers of each plant component and
system for the purpose of additional operational assistance, conponent and
system adj ustment and repairs. Governnment personnel will observe
Contractor's operational procedures. The Contractor's representatives
shal |l be prepared to answer pertinent questions fromthe CGovernnent about

t he plant operation.

.2.6.10 NAVFACENGCOM Accept ance

Operational, piping systens, auxiliary equi pmrent and accessory testing
shal |l be conpleted prior to requesting an acceptance inspection by a Naval
Facilities Engineering Systens Command ( NAVFACENGCOV) Boil er | nspector
The Contracting O ficer, upon receipt of 14 cal endar days advance notice
fromthe Contractor, shall request that the boiler plant by a qualified
NAVFACENGCOM Boi | er I nspector. Contractor shall performfinal operationa
performance testing of all plant systems in the presence of the
NAVFACENGCOM Boi | er I nspector, at the inspector's discretion. The
NAVFACENGCOM Boi | er inspector shall receive copies, and review the
results, of all pertinent operational test reports before approving
acceptance of the boiler plant by the Governnent.

2.7 Manuf acturer's Field Services

2.7.1 Erection/lInstallation Supervisors and Service Engi neers

a. Boiler: Furnish the services of a conpetent supervisor who is in the
direct enploy of the boiler manufacturer. This supervisor shal

remain on the construction site the full 8 hours per day, 5 days per
week, or the same hours as the boiler erectors are on the job. This
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supervi sor shall be responsible for the conplete steam generating
unit, including the steam generator, stoker, fans and rel ated work
such as refractory, or insulation regardl ess of whether the stoker
fans or other related itenms of work are furnished by nmanufacturers
ot her than the boil er manufacturer.

b. Stoker: Furnish a conpetent erection supervisor for the equipnent
furni shed by the stoker nanufacturer

c. Fans: Furnish a conpany service engi neer to advise on the erection or
installation of fans and rel ated equi prent .

d. Service Engineers: Furnish services of the nmanufacturing conpanies
servi ce engineers and the system suppliers' service engineers to
advi se during erection and installation of other systens and equi prment
such as control system ash handling system coal handling system air
conpressors, air dryers, boiler feedwater punps, fuel oil punps,
condensat e punps, water treatnent equi pnent, chem cal feed punps,
deaerating feedwater heater and stacks.

3.2.7.2 Boi |l er and System Representatives

Furni sh factory trai ned engi neers or technicians who are representatives
of the boiler manufacturer and system supplier to supervise testing of the
boil ers and auxiliary equi prent.

Furni sh the services of a Boiler Inspector who is qualified and certified
as such by the National Board of Boiler and Pressure Vessel |nspectors and
who is presently enployed full time by a firm such as Hartford Steam
Boi |l er Inspection and | nsurance Conpany, which has a busi ness of

i nspecting boilers.

3.2.7.3 Instruction to CGovernnent Personne
Supervi sors and service engi neers shall provide instruction for the

Covernnment's operators in the operation and mai nt enance of the equi prent
furni shed under this section. The m ni mum nunber of hours provided shal
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be as foll ows:

Equi prent Cperation Nhintenapce
I nstruction I nstruction

Boi | er and auxiliaries 40 hours 16 hours

St oker 40 hours 16 hours

FD and I D fans 16 hours 16 hours

Coal handling system 16 hours 32 hours

Ash handl i ng system 24 hours 8 hours

Air conpressors and dryers 8 hours 16 hours

Boi | er feedwater punps 8 hours 8 hours

M scel | aneous equi prent 16 hours 16 hours

-- End of Secti

on --
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