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NOTE: This gui de specification covers the
requirenents for steam boilers and rel ated equi prent
for capacities from 150 to 5275 kW 500, 000 to

18, 000, 000 Bt u/ Hr.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itens, choose applicable itens(s) or
insert appropriate information

Renmove information and requirenents not required in
respective project, whether or not brackets are
present.

Comment s and suggestions on this guide specification
are wel come and should be directed to the technica
proponent of the specification. A listing of

Techni cal Proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be subnmitted as
a Criteria Change Request (CCR)
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NOTE: This gui de specification supersedes the

requi renents for these boilers and equi prent

contai ned in specification 52Y. Sone paragraphs may
need to be supplenented to neet the project

requi renents. The boilers are equipped for oil -,
gas-, or oil-and-gas conbination firing, as

speci fi ed.
EE IR I Sk S S I S S I O R R R Rk kS kR S Ik S I O R Sk I S O S
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NOTE: The followi ng information shall be shown on
t he project draw ngs:

1. D nensi ons of construction

2. Relationship of naterials
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3. Quantities, location and capacity of equi pnent.
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PART 1 GENERAL

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

Use the Reference Wzard' s Check Reference feature
when you add a RID outside of the Section's
Reference Article to autonmatically place the
reference in the Reference Article. Al so use the
Ref erence Wzard's Check Reference feature to update
the i ssue dates.

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

speci ficati on when you choose to reconcile
references in the publish print process.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

ACQUSTI CAL SOCI ETY OF AMERI CA (ASA)

ASA S1. 4 (1983; Amendnent 1985; R 2006)
Specification for Sound Level Meters (ASA
47)

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

ANSI / Al SC 360 (2005) Specification for Structural Stee
Bui | di ngs, with Commentary

AVERI CAN VEELDI NG SOCI ETY ( AWS)

AWS D1. 1/D1. 1M (2008; Errata 2008) Structural Wl ding
Code - Steel
AWS 749.1 (2005) Safety in Welding, Cutting and

Allied Processes

ASME | NTERNATI ONAL ( ASME)

ASME B40. 100 (2005) Pressure Gauges and CGauge
Attachnents

ASVE BPVC SEC | (2007; Addenda 2008; Addenda 2009) Boil er
and Pressure Vessel Code; Section |, Power
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Boil ers

ASME BPVC SEC VI I | (2007; Addenda 2008; Addenda 2009) Boil er
and Pressure Vessel Codes: Section VIII
Rul es for Construction of Pressure Vessel

ASME BPVC SEC VI D1 (2007; Addenda 2008; Addenda 2009) Boil er
and Pressure Vessel Code; Section VIII,
Rul es for Construction of Pressure Vessels
Division 1

ASME CSD- 1 (2009) Control and Safety Devices for
Automatically Fired Boilers
ASME PTC 4 (2008) Fired Steam Generators
ASTM | NTERNATI ONAL (ASTM

ASTM B 111/B 111M (2009) Standard Specification for Copper
and Copper-All oy Seanl ess Condenser Tubes
and Ferrul e Stock

ASTM B 395/ B 395M (2008) Standard Specification for U Bend
Seam ess Copper and Copper All oy Heat
Exchanger and Condenser Tubes

ASTM B 75 (2002) Standard Specification for Seam ess
Copper Tube

ASTM B 75M (1999; R 2005) Standard Specification for
Seam ess Copper Tube (Metric)

ASTM B 88 (2009) Standard Specification for Seam ess
Copper Water Tube

ASTM B 88M (2005) Standard Specification for Seanl ess
Copper Water Tube (Metric)

ASTM D 396 (2009a) Standard Specification for Fuel
Qls

ASTM D 888 (2009) Dissolved Oxygen in Water

FM GLOBAL (FM

FM APP GUI DE (updat ed on-1ine) Approval Guide
htt p: //ww. approval gui de. coml CC_host/ pages/ publ i ¢/ cust on

NATI ONAL BOARD OF BO LER AND PRESSURE VESSEL | NSPECTORS ( NBBPVI)
NBBPVI NB- 27 (1991) National Board Rules and
Recommendati ons for the Design and
Construction of Boiler Blowff Systens

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

NFPA 211 (2010) Standard for Chi nmeys, Fireplaces,
Vents, and Solid Fuel -Burning Appliances
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NFPA 70 (2008; AWVD 1 2008) National Electrical Code

NFPA 85 (2007) Boiler and Conbustion Systens
Hazards Code

U. S. DEPARTMENT OF DEFENSE ( DOD)

M L- B- 18897 (Rev F; CANC Notice 1) Boilers, Steam and
Hot Water, Watertube (Straight Bare and
Fi nned Tube), Cast Iron and Firebox,
Packaged Type (40,000 to 35, 000, 000 BTU HR
Thermal Qutput Capacity)

U.S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)

Cl 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

Cl D A- A-50566 (Basic) Monitoring Devices, Em ssion,
Stack Rel ated
CI D A-A-50573 (Basic) Water Softener Unit, Line-Soda Type
Cl D A- A-59249 (Basic; Notice 1) Filters, Fluid,
Pressure, Feedwat er
FS A- A- 50504 (Basic) Analyzers, Flue-Gs, Osat-Type,
Port abl e
FS F-B-2903 (Basic) Boilers, Steamand or Water,

Fi retube, Scotch Packaged Type (320,001 to
35, 000, 000 BTU HR Thernmal Qut put Capacity)

FS F-B-2910 (Basic) Burners, Single Ol, Gas, and
Gas-QA | Conbination for Packaged Boilers
(320,001 to 125,000,000 BTU HR Ther nal
Qut put Capacity)

FS F-F-2901 Feeders, Boiler Water Treatnent, By-Pass
and Conpound Receiver Types

FS F- P-2908 (Basic) punping Units, Condensate, Return;
and Boil er Feed Package

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

FS WH 2904 (Basic) Heaters, Fluid, Deaerating (For
Water Only) 1,000 to 1,600,000 Pounds Per
Hour Capacity
U S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)

29 CFR 1910 Cccupational Safety and Heal th Standards
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U.S. NAVAL FACI LI TI ES ENG NEERI NG COMVAND ( NAVFAC)
NAVFAC MO 225 (1990) Industrial Water Treatnment
WATER QUALI TY ASSCCI ATI ON ( WQA)

WA S- 100 (2000) Househol d Commercial and Portable
Exchange Water Softeners an Equi prent
Val i dati on Standard

1.2 SYSTEM DESCRI PTI ON

Descri be the performance or design requirenents and tol erances of the
boil er system

1.2.1 Heati ng Surface and Vol ume Measurenents

Subnmit heating surface and vol ume neasurenents, including heat rel ease

cal cul ati ons and perfornance data at mininum 25 percent, 50 percent, 75
percent, and 100 percent |oad sufficient to establish conpliance of boilers
with heat rel ease requirements. Base calcul ations on the specified
efficiency and capacity.

1.3 RELATED REQUI REMENTS

Section 23 03 00.00 20 BASI C MECHANI CAL MATERI ALS AND METHODS applies, with
the additions and nodifications stated herein.

1.4 SUBM TTALS

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

NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submttals
required for the project. Submittals should be kept
to the mininmumrequired for adequate quality control.

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G" if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the subnmittal tags nay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO" for Area Ofice; "RO' for
Resident Ofice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.
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Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEEREEEREEEEEEREEEEEEEEEEEEEEREEEEEEREEEEEESE]

CGovernment approval is required for submttals with a "G' designation
submittals not having a "G' designation are [for Contractor Quality Contro
approval .][for information only. When used, a designation follow ng the
"G' designation identifies the office that will review the subnmittal for
the Governnment.] The follow ng shall be submitted in accordance with
Section 01 33 00 SUBM TTAL PROCEDURES

SD- 02 Shop Drawi ngs
St eam boi | er system

SD- 05 Design Data
Heati ng surface and vol une neasurenents
Heat rel ease cal cul ations

Performance data at mninum 25 percent, 50 percent, 75 percent,
and 100 percent | oad

SD-06 Test Reports
Boiler systemstart-up tests

Submit test reports in accordance with section entitled "Field
Quality Control." Subnit a detailed witten record of the
start-up performance, including burner setting data over the
entire | oad range, before the Contractor's and sub-contractor's
test personnel |eave the site.

SD- 07 Certificates
Report of prior installations
Qualifications of engineer
Start-up plan
Start-up certification
Boil ers

Submit evidence that boilers nmeet requirenments of standards
specified. Include with the certificate of conpliance acceptable
evi dence that standards are net. Acceptable evidence will be the
official UL Iisting mark prescribed in the UL gas and oi
equi pnent list for oil-fired, gas-fired, or gas and oil-fired
boil er assenblies, as applicable plus the appropriate official
ASME synbol stanp. |In lieu of the above certification, acceptable
evidence will be a test report froman independent testing
| aboratory, indicating that the boilers and accessories have been
i nspected and tested and nmeet requirenments of the applicable
st andards specified.
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1

SD- 10 Operation and Mi ntenance Data
Boi | ers, Data Package 4

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

5 QUALI TY ASSURANCE
5.1 Report of Prior Installations

Boil ers shall be shipped to the site of installation as [a] [an]

[compl etely assenbl ed packaged boil er-burner unit] [unassenbl ed package. A
competent installation engineer or technician as stated in paragraph
entitled "Qaulifications of Engineer" shall assenble an unassenbl ed

boi | er-burner package in strict accordance with the manufacturer's
instructions. ] Boilers and feedwater equipnent installed shall be of
proven desi gn which has been tested, successfully installed, and operated
in comrercial or industrial installations. Submt a certified witten
report fromthe boiler and feedwater equi prment manufacturer indicating date
of installation, type, nmodel, capacity, and address |ocation of installed
boilers along with mai ntenance records and operating conditions including
operating |l oad and | oad swings. Show that substantially identica

equi prent of conparable capacity, within 20 percent, has been successfully
installed and operated in not less than three installations under sinilar
operating conditions for a period of not |l ess than 2 years.

.5.2 Start-Up and Installation Engi neer

Provide the services of a qualified engineer or technician for start-up and
tests and installation of equiprment as specified below Mre than one

engi neer or technician may be enpl oyed based on the types of specific

equi prent. One engi neer or technician appointed by the Contractor shal
supervi se and be responsible for the overall installation, start-up, test,
and checkout of systens.

.5.3 Qual i fications of Engi neer

Submit a printed certified qualification resume of the engi neer or
technician. The engineer's or technician's resune shall list applicable
experience related to installation, start-up, and testing of equi pnent and
applicable factory training and education. Qualifications require the
engi neer to have supervised two installations of simlar size and type

whi ch are operating satisfactorily. |If nore than one engi neer or
technician is enpl oyed, provide a certified resune for each one indicating
their specific specialty and item of work.

.5.4 Install ation

Rk bk bk R IR R R Sk O O e S R S AR Rk R R Rk I ok O kI R R I O b I R

NOTE: Delete this paragraph for boilers under 2930
kW 10, 000, 000 Btu/ hr capacity.

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

Provide an installation engineer or technician to install and supervise the
installation of steam boiler system including instrunmentation and boil er
controls. Provide the technician or engineer until the installation of

equi pnent i s coordi nated and checkout conpl et ed.
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5.5 Start-Up Pl an

Submit a witten schedule with dates of start-up tests, installation, and
checkout of equi pnent.

.5.6 Start-Up and Test

Start-up and test engineer or technician shall be approved by the

manuf acturer of the specific piece of equipnment including boiler, boiler
controls, boiler instrunentation, and feedwater equipnent. The start-up
and test engineer or technician shall remain on the job until the unit has
been in successful operation for [ ] days, and has been accepted by the
Contracting Oficer.

.5.7 Start-Up Certification

After installation of equi prment, the engineer or technician shall subnit a
signed certificate or certified witten statenent that the equipnent is
installed in accordance with the nmanufacturer's recomendati ons.

PART 2 PRODUCTS

2.

1 BO LERS

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

NOTE: Only allow option of ML-B-18897 for | ow
pressure boilers of capacities | ess then 2930 kW

10, 000, 000 Btu/h. On/off conbustion controls may be
used for up to 880 kW 3,000,000 Btu/h, hi-Iowoff
type may be used for 585 to 1465 kW 2,000, 000 to

5, 000, 000 Btu/h, and nodul ati ng positioning type nmay
be used for over 880 kW 3,000, 000 Btu/h.

Rk Ik kR IR R R I kO S S R Rk Rk S Rk Ik kS b O I R I R
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NOTE: Research local, state, and federal em ssion
standards and place any new or unusual requirenents

in this specification section
EIR IR R b R S I I I I b I I I I R R I S I I R I I I I I I R I S I I I I I I I b I S I b b I b I b I b I R I b I b I b I I I I b b b I

[ Firetube, packaged type of standard duty conforming to FS F-B-2903] [or]
[Firetube type (horizontal return tubular and horizontal fire box)] [Water
tube type] [Cast iron, sectional type conforming to ML-B-18897] [except
that treatment and painting shall be in accordance with manufacturer's
standard practice,] Boilers shall have gross output capacity of at |east
[ ] kW Btu per hour when operating at a steampressure of [ ] kPa
(gage) pounds per square inch gage (psig) at the site under design
conditions when the burner is firing [[No. [ __ | ] oil conforming to |
ASTM D 396] having a higher heating value of [__ ] M/ kg Btu per gall on]
[or] [[natural] [rmanufactured] [m xed] [liquified petroleun] gas having a
hi gher heating value of [__ ] MJ/kg Btu per cubic foot and a pressure of
[ ] kPa (gage) psig at the fuel train connection].] [Gas fired

boil ers shall have a steady state conbustion efficiency of at |east 80
percent when fired at the maxi mum and m ni mumrated capacities which are
provided and all owed by the controls.] [OIl fired boilers shall have a
steady state combustion efficiency of at |east 83 percent when fired at the
maxi mum and m ni mrum rated capacities which are provided and all owed by the
controls.] Boilers shall conply with local, state, and federal enission
regul ations for the fuel being used. Snpke em ssion shall not exceed
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Ri ngl emann No. 1, except during start-up, cleaning, or soot blow ng.

Boi | er furnaces shall be equiped with conmbustion control safety devices
conformng to [ASVME CSD-1, for boilers of |less than 3660 kW 12, 500, 000

BTU HR t hermal heating capacity.] [NFPA 85, for boilers with thernal
heating capacity of 3660 kW 12,500,000 BTUHR or larger.] [Burners and
controls for boilers conforming to M L-B-18897 shall conformto FS F-B-2910.]
Burners of the rotary type are not acceptable. Programing controls shal
be of the automatic [recycling] [non recycling] type and shall incorporate
means for automatic self-checking of the circuit at the begi nning of each
start-up cycle. Include a repetitive self-checking circuit to check
conponents at intervals not to exceed the specified flanme failure response
time in [FS F-B-2910] [or] [FS F-B-2903] [as applicable] during the entire
period of burner operation. Conbustion controls, shall be of the [on-off],
[hi-low off] [nodul ating-positioning] type. [Provide connections for
renote starting or stopping of the boilers.] [Explosion relief doors are
required.] [Provide steam operated feedwater injectors.] [Cast iron
boilers shall be of the sectional type and shall conformto the

requi renents above and as specified. Boilers shall be [automatic]

[sem -automatic,] [or] [manual] start.] [For each boiler, provide a steam
operated soot bl ower made of materials that shall withstand expected

t enper at ur es. ]

1.1 Boi | er Connecti ons

Requi renments for interconnecting piping, insulation, fuel supply,
[vibration isolation,] [__ ,] and other related work necessary to provide
a conpl ete and operabl e steam system whether or not specifically mentioned
above, shall conformto applicable requirenments of other sections of

Di vi si on 15.

.1.2 Boi l er I nstrunentation

In addition to the instruments required by the boiler specifications
ref erenced above, provide the followi ng instrunents and | ocate where shown
and where recommended by instrunment manufacturer:

a. A flue gas tenperature gage

b. A draft gage, [single point] [two point], confornming to
ASME B40. 100.

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

NOTE: Sel ect the applicable paragraph(s) fromthe

fol | owi ng:
EE IR I Sk S S O Sk S I O R R Rk I S kS I I R R R Ik S S I O S R Sk I S O
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NOTE: These instrunents are not normally required
on boilers under 2930 kW 10, 000, 000 Btu/ h.

Rk bk bk R IR R R Sk O O e S R S AR Rk R R Rk I ok O kI R R I O b I R

[c. A carbon dioxide recorder to neasure, record, and indicate the
percentage by vol une of carbon di oxi de detected in the flue gas.
Fl ush nmount the recording unit and furnish with | ocking device and
mast er key. The carbon di oxide recorder shall in other respects
conformto CI D A-A-50566. ]

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: These instrunents are not normally required
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on boil ers under 2930 kW 10, 000, 000 Bt u/h.

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

[c.

A conpl et e oxygen anal yzer systemto neasure oxygen content of
flue gases generated by conbustion of [gas] [or] [oil] as
specified in paragraph entitled "Boil ers" shall be provided for
each boiler. The output of the analyzer shall range fromzero to
[ ] [25] percent oxygen:

(1) Provide a conplete aspirating systemw th proper connection
to stack, necessary steamor water aspirating facilities, and

pi pi ng of proper specification to analyzer. Provide piping in
accordance with the oxygen anal yzer manufacturer's recomendati ons
and install tight. Install equipnent in accordance with the

manuf acturer's instructions.

(2) Provide a paranagnetic analyzer. Analyzer shall provide
oxygen analysis in the zero and 25 percent oxygen range, and have
nmeans of calibration. Provide zero range and span adjustnents as
required.

(3) Analyzer output and recorder input shall be conpatible.
Provi de, connect, and place in proper operation necessary
transducers. Follow special instructions relating to electrical
transm ssion between anal yzer and recorder as to the application
of shielded wiring in conduit.

(4) Check the systemwith two calibrating gases as follows: (a)
100 percent nitrogen, and (b) 3.5 percent oxygen and renai nder
ni trogen. ]

Rk Ik Sk kR IR R R I O O e S S R Rk Rk S R Rk Ok kS I O I b R R Rk

NOTE: These instrunents are not normally required
on boilers under 2930 kW 10, 000, 000 Btu/ h.

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

[c.

Direct Probe In-Situ Type: Oxygen analyzer shall be the direct
probe type utilizing an in-situ zirconium sensing elenment. Insert
el ement directly in the process flue gas streamand in direct
contact with process gasses. Sensing elenent shall be contained
within a protective shield nounted to the duct work by neans of an
adapter plate, all furnished by the manufacturer. Analyzer shal
be equipped with a facility to allow daily autonatic calibration
check without renoving the analyzer fromthe process. That is,
sanpl e gases may be injected directly on the sensing elenent while
the analyzer is in the process. |In order to elinmnate the
tenperature effect of the flue gases, nmmintain the cel
tenperature in the probe at 843 degrees C 1,550 degrees F by neans
of an externally nounted tenperature controller equipped with cold
junction conpensation and coupled to the probe with at |east 6
neters 20 feet of flexible cable. Analyzer shall be FM APP GUI DE
approved and certified for "in-stack"” analysis technique. Qutput
signal range shall be 4 to 20 nillianps and shall represent 0.25
percent to 25 percent oxygen as a logarithnmc function, 0.1
percent to 10 percent oxygen as a logarithmc function, or zero
percent to 10 percent as a linear function. [G rcular chart
recorder shall consist of a two-pen recording control nechanism
having 110 volt ac electric notor drive. Chart shall be 300 mmr 12
i nch diameter and have 24-hour revolution. Qutput control signa
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will be 20 to 103 kPa (gage) 3 to 15 psig pneumatic. Sufficient
bl ank charts and four ink cartridges per pen for 400 days
operation shall be provided. Recorder shall have a dual 30
degrees strip indicator. Strip indicator and chart paper scale
shall be logarithnmic or linear and consistent with the anal yzer
signal conditioning.] [Strip chart recorder shall consist of a two
pen solid state electronic recording/controlling mechanism Strip
chart shall be 100 mr 4 inches w de and shall be driven at a speed
of 19 mm per hour 3/4 inch per hour. Recording/controlling
mechanismw || operate on 110 volt ac power. Recorder shall be
furni shed with twelve usable 24-hour logarithm c or linear charts
consistent with the anal yzer signal conditioning. Inking system
shal | be a breakaway inking systemw th replaceable fiber tip pens
and 12 ink cartridges. Strip chart recorder/controller shall have
vertical scale and horizontal driven chart. Qutput control signa
will be 4 to 20 millianps dc.] Flue gas tenperature scale shall be
149 to 427 degrees C 300 to 800 degrees F. Entire system
response shall be not nore than 3 seconds.]

Rk Ik Sk kR IR R R Ik O R R Rk Rk S R R R O O kS I O I S

NOTE: These instrunents are not normally required
on boilers under 2930 kW 10, 000,000 Btu/h. However,
snoke density recorders are nandatory for al
residual oil fired boilers having capacities above
2930 kW 10, 000, 000 Btu/ h.

Rk Rk kIR Rk S S O e S S S AR Rk R O R Rk Ik kS I O R SRR o

d. A snoke density [indicator] [recorder] of the [density [imt]
[continuous density] type with a scale calibrated in R ngl enmann
units. Indicating and recording systenms shall include circuits
for the audi ble warning of the maxi mum snoke density-linit.
Supply a vibrating electric horn to sound the audi bl e signal
O herwi se the snoke density [indicator] [recorder] shall conform
to CID A A 50566.

.1.3 Boi l er Plant Controls and Instrunents
Provide the follow ng plant [controls and] instrunents:

a. Osat Gas Analyzer : Provide a flue gas analyzer, Orsat type,
conformng to FS A- A-50504. Analyzer shall determ ne the CO2, CO
and Q2 in the flue gas and shall be conplete with chenicals and
accessories for use in such deterninations.

b. Steamflow recorder: to renmotely indicate, record, and totaling
the steam fl ow per hour through the steam header. Provide the
panel - mount ed i ndicating recorder with a tanper proof case.

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

NOTE: Insert section nunber(s) for oil and/or gas
pi pi ng systens in the blanks bel ow

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

c. Volunetric fuel flow neters in accordance with [

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

NOTE: The value of tolerance limt shall be 3
percent for nodul ati ng positioning type, shall be 5
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percent for high/low off type, and shall be 6
percent for on/off type. See paragraph 3 for which
type of conbustion control is specified.

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEEREEEREEEEEEREEEEEEEEEEEEEEREEEEEEREEEEEESE]

d. Master Conmbustion Control: Provide a common boiler master
controller on the free standing boiler instrument and contro
panel to control all boilers with each individual boiler
controller acting as a submaster controller. Boiler master
control systemshall provide for base |oading one [or nore]
boil ers. Base |oaded boiler(s) shall be selected manually by an
externally accessible switch. On call for heat, |ead boiler shal
cut in and noderate firing rate to satisfy demands. When maxi num
desired firing rate is reached, |lag boiler or boilers shall cut
in. Only one boiler shall be on nodulating firing at one tine.
Maxi nrum desired firing rate for base | oaded boiler shall be
adjusted initially for boiler peak efficiency and shall be capabl e
of easy nmanual adjustnent by operating engineer. Provide adequate
i ndi cators approved by the Contracting Oficer to show the nethod
of | oading of each boiler, and | oad being carried by it. Mke
adjustnents at front of panel and no |inkage adjustnent shall be
necessary. Conbustion control system shall be capabl e of
mai nt ai ni ng the plant steam pressure at the nain header within the
tolerance linmts of plus or minus [ ] percent expressed as a
percent of the set point values. The specified tol erance shal
apply to a load which, within a one-m nute period, swings froma
steady-state condition to an increase (or decrease) in |oad equa
to a maxi nrum of 10 percent of the plant. Regulation tol erances
shal |l apply to any steady state condition within the plant
turndown ratio of [__ ]. Conbustion efficiency shall not be
| ess than that specified in the boiler specifications.

e. Pressure gage conforming to ASME B40. 100 or indicating steam
pressure in main steam header, [for indicating atom zi ng steam
pressure,] and for indicating feedwater pressure.

2.1. 4 Boil er Control and I nstrunment Cabinet(s)

Provide boiler control and instrument cabinet(s) as specified in the
referenced boiler specification(s) and nay be nounted either on the boiler
front or adjacent thereto. The arrangenent may consi st of a boiler nounted
cabi net containing controls nornmally provided by the manufacturer and a
suppl enent ary cabi net containing additional controls and instrunents
required herein. NMunt [plant master conmbustion control] [and] [steam fl ow
recorder] on or adjacent to control panel for nunmber [ i

2.1.5 Free-Standing Miulti-Boiler Plant Control and |Instrunent Pane

Provide a free-standi ng panel and | ocate as indicated. The panel shal
contain all individual and nulti-boiler controls, nmonitoring system and
panel -mount ed i nstrunents specified herein and in the reference
specifications, except that flanme safeguard systemnay remmi n separately
nmounted in a cabinet at each boiler.

[2.1.5.1 Control Panel Construction

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

NOTE: Sel ect the applicabl e paragraph(s) fromthe
fol | owi ng:

SECTI ON 23 52 49.00 20 Page 14



EE R R Ik R I R R R I I O I R R I R O I R R I R R I I O R O

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

NOTE: Del ete inapplicable paragraph(s).

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

Construct control panel of not less than 3 mr 11 gage reinforced steel for
face, top, and sides. The encl osed panel shall be not |less than 610 M 24
inches in depth with inside rigidly welded braces. Design control panel so

that all indicating and recordi ng devices and nmanual | y operated switches
shall be flush nmounted in a gasketed renovable-top front panel with

i ndi cating and recordi ng devices at eye-level. Provide a simlar

renovabl e-top rear panel |ocated opposite front panel to facilitate wring,
pi pi ng, and nmai ntenance. Install other operating controls on a sub-pane
within the enclosure. Access to panel enclosure shall be through gasketed,
doubl e pi ano- hi nged doors of not less than 1.52 nmr 16 gage steel. The

doors shall be reinforced to prevent saggi ng and shall be provided with a
three point conpression type fastener and polished key | ock handl e.

Include a full width fluorescent lighting canopy also. Prime coat conplete
control panel and lighting canopy and finished in baked enanel. Ildentify
fl ush-nmount ed devi ces on panel with engraved | am core namepl at es.
Adequately reinforce, skirt, and suitably design panel base to permt
anchoring to the floor or foundation.

][2.1.5.2 Control Panel Wring and Piping

Rk Ik kR IR R R Ik AR Rk R R Rk O kO O R R R I R R Rk ko

NOTE: Del ete inapplicable paragraph(s).

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

Control panel shall be factory pre-wired in accordance with NFPA 70. Wre
shal | be thernoplastic Type THW THW, XHHW or UL approved for the

i nt ended use, color or nunber coded, and run in plastic ducts to nunbered
term nal blocks. Control circuits shall be separately fused with properly
rated cartridge type fuses. Power |eads to and from nmagnetic starters and
contractors shall terminate at termnal blocks so that field wiring is
necessary only fromtermnal blocks to external equipment. Control |eads
to and fromexternal control devices shall termnate at separate term na

bl ocks from power |eads. Steam, draft-, and air-operated devices shall be
factory piped to permanently affixed external connections. Pneumatic
signals shall be either 20 to 103 kPa (gage) 3 to 15 psig or 20 to 207 kPa
(gage) 3 to 30 psig. Piping connections to indicators shall be copper
tubing conformng to ASTM B 838NV ASTM B 88. The boil er operating swtch
shal |l be a dust-tight seal ed snap-action type. The precision swtches
shal | have cadm um silver, or platinumcontacts, w ping action type, rated
at 10 anperes. Electrically or pneumatically tested, controls and

equi pnent shall be to sinulate conpl ete operational sequence.

1]2.1.6 Hot Water Heater

Rk Ik kR R IR R R Sk S ke S O R AR Rk R R Rk O o O O R R R IR R I S b I Rk o

NOTE: Hot water heaters are only used on boilers
operating at 103 kPa 15 psi or |ess.

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

[ The] [Each] [MNunmber [ | 1] boiler shall be equipped with internal hot
wat er heating coils conformng to the ASVE BPVC SEC VIII. Heaters shal
have gasketed cast iron or steel flange nountings and shall be designed,
fabricated, and tested to withstand 207 kPa (gage) 30 psig maxi mum wor ki ng
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pressure at 121 degrees C 250 degrees F. The heating coil shall be finned
tube type not less than 19 mr 3/4 inch outside dianeter and shall be
constructed of seaml ess copper or copper alloy that nmeet the requirenents
of [ASTM B 75v ASTM B 75,] [ASTM B 111/B 111N,] or [ASTM B 395/ B 395N

ASTM B 395/B 395N]. The heating coil while subnerged in water under
pneunmatic pressure shall wi thstand 2068 kPa (gage) 300 psig. The pressure
drop through the coil at maxi mumtenperature and draw rate shall not exceed
34 kPa (gage) 5 psig, unless otherw se indicated. The coils shal

termnate in threaded inlet and outlet connections on the exterior of the
boil er and shall be designed for the indicated tenperature rise and nmaxi mum
draw rate. Wen applicable, provide instrunentation for nmetering hot water
production | oad on boiler.

1.7 Noi se Level s

Noi se nmeasurenents and exposure anal yses shoul d be conducted under the
overal | supervision of an industrial hygienist or suitably qualified
nedi cal officer fromthe Navy Regional Mdical Center (NRMC). Safety
personnel , engi neers and others who have been certified by the Chief,
Bur eau of Medicine and Surgery (BUVMED) al so may supervi se the work.
Exposure limts for potentially hazardous noi se | evel s of 85 dBA,
continuous or intermttent, and 140 dB peak sound pressure, inpulse or
i npact, shall be maintained. The sound |level neter shall conformas a
mnimmto the Type 2 requirenments cited in ASA Sl. 4.

.2 BO LER BREECHI NG
2.1 Round Breechi ng

Construct round breeching of black iron or steel in accordance with NFPA 211
for metal connectors for medi um heat appliances and shall be constructed
with wel ded beans and joints. Round breechings al so nmay consist of

approved factory-built chimey sections for medi um heat appliances if the
sections are joined together with continuous welds, flanges, or couplings.
Provi ded suitable cleanouts that will permt cleaning the entire breeching
wi t hout di snantling.

. 2.2 Rect angul ar Breechi ng

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: Specifier should check structural steelwork
section of the project specification, if used, as
wel |l as notes on structural drawi ngs to ensure

agai nst conflict of requirenents.
EE IR I Sk S S O Sk S I O R R Rk I S kS I I R R R Ik S S I O S R Sk I S O

Structural materials shall conply with the applicable sections of
ANSI / Al SC 360. Shop connections may be wel ded or bolted as required for
joining breeching to equi pnent. Supply hot di pped gal vani zed bolts and

| ock washers for bolted connections. Bolts shall be not |ess than 10 nm
3/8 inch in diameter, and spaced not nore than 76 mr 3 inchesapart.

Furni sh bolted joints with 3.20 mr 1/8 inch thick non-ashestos gaskets.
Breeching [plate] shall be not |less than [12 MS gage steel] [4.80 nmm3/16
inch thick]. Welds shall conformto AWS D1.1/DL1.1N. Breeching system
shal | provide for nmaxi num expansi on and contracti on. Expansion joints
shal |l be of the guided flexible crease type with flexible el enent of not

l ess than 1. 60 mr 0.0625 inch thick stainless steel. Provide access doors
and cast iron or reinforced steel plate with non-asbestos gaskets 3.20 mm
1/8 inch thick and positive closing | atches of sufficient nunber to ensure
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a gas-tight seal. Thoroughly clean breeching of rust and scale after
fabrication by comrercial sand bl asting.

. 2.3 Breechi ng Hangers

Desi gn breechi ng hangers to carry not less than five times the breeching
wei ght. Hangers for round breeching shall be of the band type wi th hanger
rods. Provide steel tappeze type hangers for rectangul ar breeching with
angl e support menmber and hanger rods.

.2.4 Cl eanout Doors

Secure cl eanout doors to the ends and sides of the breeching where

indi cated or where required to effectively clean the breeching. Construct
cl eanout doors of a gage steel not |less than that of the breeching and
secure to a 32 by 32 inch 1 1/4 by 1 1/4 inch angle frame not |ess than
3.20 mr 1/8 inch in thickness with nounting bolts welded to the angle frane
and spaced not over 152 mm 6 inches on center; provide 1.60 mm 1/16 inch
thick | ong fiber non-asbhestos gasket between cl eanout doors and frames.
Doors shall be squared and shall be full height of dianeter or side of
breeching up to a size of 610 nm by 610 mr 24 inches by 24 inches maxi num
except that cleanout doors |ess than 305 mr 12 inches in height shall be
rectangul ar and shall be 305 mr 12 inches in length. Plug type cleanouts
are not acceptabl e.

.2.5 St acks

St acks shall be constructed of not less than [12] [10] MS gage steel,

wel ded construction, and of proper size to adequately serve the respective
boiler. Stacks shall project above the boiler house roof not |ess than
that indicated and shall be supported by a substantial steel framework.
Provide structural steel franmework at boiler roomroof around each stack
and attached to roof joints to brace stack against swaying and to support
new roof curb and stub stack. Construct stacks as indicated to include
aut omati ¢ danper access door, gas sanpling connection, snoke density

i ndi cator, tenperature sensing connection, and other features shown or
required. Wen rain can fall into contact with internal boiler parts,
provi de stub stacks with rain caps or hoods. Provide stacks with the
fol | owi ng:

a. Provide curb openings in roof and properly flash and counterbl ock
to roofing. Furnish and install flashing hoods around stacks and
over roof curbs.

b. Provide a bellows type flexible [fabric] [__ ] type expansion
joint approximately 152 nmm 6 inches wide in the stacks at the
| ocation shown. Joint systemshall consist of 4.80 nm 3/16 inch
steel plate welded to inside of bottom section of stack. Top
section of stack shall be free to nove up and down outside the
plate. Weld steel reinforcing angles around both top and bottom
sections of stack. Fit and weld to the angles an expansi on angl e
type bellows of 12 gage steel

c. Cean stacks of dirt, rust, oil and grease by wire brushing and
sol vent degreasi ng and gi ve one shop coat of heat-resisting
al um num paint conforming to FS TT-P-28 on the inside and
outside. The coat of paint shall have a minimumdry film
t hi ckness of one ml.
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2.

2.

3 BLOADOWN EQUI PMENT

Furnish the [boiler] [plant] with all equi pnent, tanks, and controls
necessary for bottom [and continuous] bl owdown of the boilers. The

equi prent for bottom bl owdown systens shall include a [bl owdown tank] [and
sanpl e cooler]. [Continuous bl owdown systens shall be of the packaged,
proportional type consisting essentially of a heat exchanger, flow contro
val ve, surge tank, [and] sanple cooler, [and bl owdown control console with
test sink].] Install and pipe bl owdown equi pnent as indicated, and conform
to recommendati ons of the NBBPVI NB-27, Recommended Rul es for Nationa

Board Boil er Bl owof f Equi pnent.

. 3.1 Bot t om Bl owmdown Tank

Rk Ik kb I IR R R I kO e S R R ARk Rk R Rk O ok O O kR SRR I b R R R o

NOTE: Cathodic protection or nagnesi um anodes only
requi red when steel tank is buried.

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

Bl owdown tank shall be fabricated of welded steel plate in accordance with
ASME BPVC SEC VIII. Tank shall be a vertical cylindrical tank designed for
the working pressure of the boiler(s). Tank shall be equipped with a
tangential blowdown inlet |ocated so as to inpinge on a carbon steel wear
pl ate extending at |east 180 degrees around the interior circunference of
the tank fromthe point of inlet. Tank shall be equipped with an interna
overflow, vent, drain, safety relief valve, and gage glass with try cocks,
bl omdown cock, and guard. Tank interior shall be protected by an epoxy
coating systemsuitable for continuous water inmrersion and operation at a
m ni mum t enperature of [121] [149] degrees C [250] [300] degrees F. The
tank [shall be fitted [with renewabl e nagnesi um anodes] [with cathodic
protection equi pment] to mnimze galvanic corrosion of the exterior.]
[shall be constructed of Class A reinforced concrete and shall be fitted

with a bolted steel manhole frame and cover. Install blowoff pipe, vent

pi pe, and drain pipe in pipe sleeves bhuilt into concrete. Fill the space
bet ween the pipe and sl eeves and calk with | ead wool or equival ent to nmake
a watertight seal. Tank shall be divided into two sections by neans of a

baffle to forma sedi ment chanber.] Size and |ocate bl owoff tank shall be
size and | ocated as shown.

. 3.2 Sanpl e Cool er

Provi de a water-cool ed, shell-and-tube, or shell-and-coil type heat
exchanger designed for cooling sanple of boiler water prior to chem ca
testing. Furnish the sanple cooler as a component of the packaged

conti nuous bl owdown system when such a systemis being furnished. The
cool er shall consist of a cast iron or steel shell with copper coil or
copper alloy tubes and shall be equipped with a brass or bronze sanpling
cock. [The cool er shall be connected to a header and so valved that a
sanpl e can be withdrawn fromany boiler as desired.] [Furnish a
concentroneter kit containing necessary gl assware, reagents, and
instructions for determ ning boiler water concentrations.]

3.3 Conti nuous Bl owdown System

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

NOTE: Specify continuous bl owdown only where makeup
water ratio is in excess of 20 percent of the boiler
out put or where the total dissolved solids of this

makeup water are in excess of 500 parts per mllion
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NOTE: Include |ast sentence if a console type unit
i s indicated.

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

Provi de a conpl ete packaged unit of the [automatic-proportioning]

[ manual - apporti oni ng] type wherein the amount of bl owdown fromthe [boil er]
[plant] is automatically proportioned to the amount of nake-up feedwater
[and the total amount of blowdown fromthe plant is nanually apportioned
bet ween boilers according to their steamng rate]. The system shal

i nclude either an automatic-proportioning valve and a heat exchanger or a
concentric tube automatic proportioning control which shall be provided
with a separate heat exchanger when necessary to neet the performance
requirenents indicated or specified herein. The systemshall be designed
for not |ess than boiler design pressure and shall be capabl e of heating
the feedwater from[_ ] degrees C degrees F to | ] degrees C degrees
F at the flow rates indicated. Heat exchanger shall consist of a stee
shel | and heads with Type 304 stainless steel tubes arranged in a renovabl e
U bend bundle. Construct and test shell in accordance wth

ASME BPVC SEC VI for the specified boiler operating pressure. Autonmatic
proportioning valve shall be provided with a sensing orifice on both the
nmakeup and bl omdown |ines and shall be of the adjustable ratio type in
which the ratio of nakeup to bl owdown nmay be set anywhere within a range of
[30:1] [ ] to[4:1] [ ]. Automatic proportioning control shal
consi st of two concentric tubes, the inner tube being of a thernostatic
design which acts directly against an adjustable seat in response to the
tenmperature differential between the bl owdown in the inner tube and the
nmakeup water between the inner and outer tubes. [Manual apportioning

val ves shall have bronze bodies with stainless steel seats and di sks and
shall be of the indicating type specifically designed for bl owff service.]
Bl omdown system shall be conplete with strainers, stop valves, [blowdown
neters,] thernoneters, and other accessories necessary to formconplete
packaged units. |[Blowdown control console shall include illum nated sight
flow indicators, automatic flushing and cooling val ves, and conpl ete

panel board instrunentation as well as a cabinet type laboratory sink with
drai n board, back splash, hot and cold service water faucets, [air cock,]
and electrical outlets.]

.4  FEEDWATER EQUI PMENT
4.1 Boi | er Feed Punps

Conformto CID A-A-50562 for nmotor driven, horizontal split case or support
head boiler feed punps except as ot herw se specified herein. Punps may be
of either the centrifugal or peripheral-turbine type with [cast iron] [or]
[all oy steel] casing and shall be [bronze] [or] [alloy steel] fitted. For
turbi ne type punps, provide pressure relief valves and for centrifugal type
punps, provide by-pass orifice. Packed stuffing boxes or mechanical seals
suitable for the design conditions indicated shall be provided. Punps
shal | be designed for the net positive suction head, discharge head, and
wat er tenperature indicated. [Capacity under the above condition shall be
not less than indicated.] [Capacity of each punp under the above
conditions shall be not |less than the follow ng percentage of naxi numtota
boil er capacity: Centrifugal punps 125 percent; Turbine punps 150
percent.] Pump notors shall be [totally enclosed] [dripproof] [dripproof
wi t h encapsul at ed wi ndi ngs] .
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2.

4.2 Boi | er Feed Tank

Feed tank and stand construction shall conformto FS F-P-2908 for

hori zontal, cylindrical, stand-nounted receivers and shall be [hot dip
gal vani zed or cenent |ined] [epoxy coated] [coated]. Provide tanks with
vents, gage glass, drain and overfl ow connections, pressure gage,
thernmoneter, [float operated nakeup water feeder] [float switch and nakeup
wat er sol enoid val ve] [and preheater assenbly consisting of corrosion
resistant steamdiffuser tube, steam corrosion resistant steamdiffuser
tube, steam pressure reducing valve, strainer, and thernostatic steam
valve]. Boiler feed tank assenbly shall include boiler feed punps as
herein specified, interconnecting piping including strainer and punp
control box. Tank capacity and connection sizes shall be as indicated.

. 4.3 Deaer at or

Provi de pressurized packaged type conformng to FS WH 2904, be constructed
and stanped in accordance with ASVE BPVC SEC VI D1, and requirenents
specified herein. Deaerating assenbly and deaerated water storage may be
in the sanme or separate shells. Wen external vent condensers are

provi ded, they may be | ocated as recommended by the manufacturer. Provide
a pressure relief valve sized [as indicated] [in accordance with Table |

of FS WH-2904]. Inlet piping and accessories shall be as indicated.
Provi de feedwater punps, as specified herein, interconnecting piping, and
control box as part of the deaerator package. Deaerator capacity shall be
not less than [indicated] [1.25 tines that required to supply the boiler(s)
at mximumfiring rate]. The tenperature of the water delivered at maxi num
capacity shall be equivalent to saturated steamtenperature at the
operating pressure of the deaerator, which shall be as indicated and the
oxygen content shall not exceed [0.005] [0.003] cubic centineters per liter
as determned by the Referee Method A (Colorimetric Indigo Carm ne) of

ASTM D 888. Water storage capacity shall be sufficient to operate the

boil ers at maxi mum capacity for [10] |

4.4 Surge Tank and Transfer System

The condensate storage and surge tank shall be a cylindrical wel ded stee
tank mounted and supported as indicated. The tank shall be designed and
constructed in accordance with the ASVE BPVC SEC VIII D1 for the indicated
wor ki ng pressure. Storage capacity shall be [as indicated] [sufficient to
provi de adequate water to the deaerator for [10] [__ | ] mnutes of
[boiler] [plant] operation at maxi num capacity]. Inlet connections for
condensate and make-up water shall be as indicated. The tank shall be

equi pped with liquid level controllers and val ves and al arms as i ndi cat ed.
Tank shall be equi pped with pressure and tenperature gages, water |eve
gage, vent, drain, and overflow. Tank shall be [hot dip gal vani zed or
cenent |ined] [epoxy coated] [__ ]. Surge tank assenbly shall include
condensate transfer punps and interconnecting piping including strainer and
control box as indicated. Transfer punps, except for head and tenperature
requi renents which shall be as indicated, shall conformto requirenments for
boil er feed punps specified herein.

2.4.5 Feedwat er Treat nent Equi prent

2.4.5.1 Feedwat er Characteristics

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

NOTE: |Insert source of water supply.

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O
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Equi prent for the chenmical treatment of the boiler makeup feedwater shal
be designed to reduce the boiler water concentrations to the limts

speci fied herein when handling raw water having the following inmpurities
reported as mlligrans per liter (ng/liters) (fornerly parts per mllion):

a. Total hardness as CaCQ3

b. Cal ci um hardness as CaCO3

c. Magnesi um hardness as CaCO3

d. Alkalinity as CaCO3

e. Sodium as Na

f. Chlorides as

g. Sulfates as S04

h. Sulfites as SO4

i. Phosphate as PO4

j. Silica as SS™

k. Ni trates as NO3

I. Ilron as Fe

m Free carbon di oxide as CO2

n. Total dissolved solids

0. Suspended solids

Raw wat er shall be delivered to the plant [fromthe water distribution
systemof the [ 11 [from[__ ]] at a normal pressure of [__ ] kPa
(gage) psig neasured at the neter to the plant. See NAVFAC MO 225 for
addi ti onal guidance on boiler water concentration limts.

.4.5.2 Wat er Softener

Equi prent shall be of the type, size, and arrangenent indicated. Wen
operating [under the indicated design conditions] [with an inlet water flow

of [ ] liters per second gpn] effluent analysis shall be as foll ows:
a. Total hardness as CaC33 less than [ ] My/liter
[b. pH[_____ ] to[____ ]
c. Total dissolved solids less than [ ] My/liter

(1) Zeolite Water Softener: Conformto WQA S-100 and shall have
[automatic] [manual] controls. The softener(s) shall be equipped
for [a sodiumcycle] [a hydrogen cycle] [the type of cycle

necessary to provide the treated water analysis specified above].

SECTI ON 23 52 49.00 20 Page 21



2.

[ Each softener tank shall be provided an operating valve to pernit
the regeneration of one tank while the other is in service.]

(2) Line Soda Softener: Conformto CID A-A-50573 for the type
i ndi cat ed.

(3) lon Exchange Softener: Refer to NAVFAC MO 225 for additiona
i nformati on.

4.6 Pressure Filter

Provide [a] pressure filters of the type and arrangenent indicated and with
[manual ] [automatic] controls. The filter shall conformto CI D A-A- 59249
Performance shall be as specified in CID A-A-59249 with raw water analysis
as specified herein, and operating conditions as indicated. Filter shal

be equi pped to operate properly for not |less than 2 days w thout operator
attention to renew or regenerate filter coatings, chemicals, or other
filter media.

4.7 Cheni cal Feeder

Si ze and connect as indicated. Chem cal feeder shall be suitable for the
flow, pressure, and tenperature conditions at the point of connections.
Provi de chem cal feed storage as indicated. [The feeder shall be of the
[automatic proportioning type] [shot-type] conforming to FS F-F-2901.] [The
feeder shall be of netering punmp type conforming to the requirenents of

CI D A-A-50573 for chem cal feeders.]

. 4.8 Feedwat er Test Equi pnent

Provide for the determ nation of boiler water condition which includes an
assenbly of indicator solutions, standardized sol utions, and test glassware
with cabinet. The solution types shall permt tests for water hardness,
total alkalinity, hydroxide, carbonite alkalinity, and chloride content in
mlligrans per liter. Feedwater test equi pnent shall enploy a standardized
soap solution for hardness test and a dilute sulfuric acid solution with a
met hyl orange indicator for total alkalinity. The hydroxide and carbonate
al kalinity shall be determ ned with a phenol phthal ein indicator and the
chloride content, with a silver nitrate solution. Furnish standardized
phenol phthal ein color slides for accuracy in alkalinity tests.

.5 ELECTRI C MOTORS

Rk Ik kR IR R R O kO e O O I A Rk R R O Rk Ik I kS O O R R o

NOTE: Sel ect standard efficiency for notors used

| ess than 750 hours per year and high efficiency for
notors used over 750 hours per year. Packaged

boil ers should utilize the manufacturer's standard

efficiency notor.
EE IR I Sk S S I S S S S R R Rk S I S Sk S kR R S I Ik S S I R Rk I I O S

Mot ors which are not an integral part of a packaged boiler shall be rated
for [standard] [high] efficiency service per Section 26 20 00 | NTERI OR

DI STRI BUTI ON SYSTEM Modtors which are an integral part of the packaged
boil er system shall be the highest efficiency available by the manufacturer
of the packaged boiler.
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PART 3 EXECUTI ON

3.

3.

1 | NSTALLATI ON

Arrange work in a neat and orderly manner so that ninimum storage of

equi prent and material is required at the project site. Install equipnent
and material in accordance with the best comercial practices. A conpetent
installation engineer or technician as stated in paragraph "Qualifications
of Engi neer" shall assenbl e an unassenbl ed boil er-burner package in strict
accordance with the manufacturer's instructions. Systens shall be neat in
appear ance, conpact, adequate in construction and assenbly, and installed
for long and continuous service. Parts shall be readily accessible for

i nspection, repair, and renewal. |Inspect equiprment and material upon
delivery and test after installation. Protect material and equi pment from
the weather. Repair damage caused by the Contractor in execution of the
work and | eave in a condition equal to that existing before work was
started.

1.1 Equi prent Foundat i ons

Locate as shown and construct of sufficient size and wei ght and of proper
design to preclude shifting of equi pnent under operating conditions or
under abnormal conditions that could be inposed upon the equi pnent.
Foundati ons shall neet requirenents of equipnent manufacturer. G out

equi pment nounted on concrete foundations before installing piping.
Concrete shall conformto Arny Corps of Engi neers Gui de Specification
Section [03 30 00] CAST-IN PLACE CONCRETE, and grout shall be
non-shrinkabl e type approved by the Contracting Oficer. Install piping in
such a manner so as not to place a strain on equipnent.

1.2 Wl di ng

Rk Ik kR IR R R I kO S S R Rk Rk S Rk Ik kS b O I R I R

NOTE: Use of the ASME code or the Federa
Construction Guide Specification section on welding
depends upon the agency's requirenents.

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O
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NOTE: |Insert appropriate Section number in blank
bel ow.
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Work shall be in accordance with [the applicable sections of the
ASME BPVC SEC |] [[ ] VELDING and AWS Z749.1

. 1.3 Pai nti ng

Equi prent shal |l be factory finished to withstand the intended end use
environment in accordance with the specifications for the particular end
item Field paint equipnment not factory finished as specified herein.

Ret ouch damaged areas of factory-finished equi pnent on which the finish has
been danaged and then give a conplete finish coat to restore the finish to
its original condition. The finish coat shall be suitable for exposure in
the intended end use environnent. Spray painting shall conmply with OSHA
29 CFR 1910.
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3.1.3.1 Cl eani ng and Application

Renove dirt, rust, oil, and grease by wire brushing and sol vent degreasing
prior to application of paint. Apply paint to clean and dry surfaces

only. Were nore than one coat of paint is specified, apply the second
coat after the first coat is thoroughly dry. Retouch danaged painting

bef ore applying the succeeding coat. Finished surfaces shall be snoot h.
The painting of zinc coated and other corrosion-resistant netal surfaces is
not required unless otherw se specified herein.

3.1.3.2 Smoke Fl ues, Boiler Casing, and Draft Ducts

I n unfinished areas, paint snoke flues, boiler casing, and bl ack stee
draft ducts with heat-resisting alum num paint, two coats on the inside of
flues and ducts and one coat on the outside, each coat to a m nimmdry
filmthickness of 0.025 nm one mil applied directly to clean bare netal
surfaces. Paint exposed surfaces of protective netal covering over

i nsul ation, including zinc-coated surfaces, with two coats of
heat-resisting black paint to a mninumdry filmthickness of 0.05 mr two
mls applied directly to the clean bare metal surfaces. Do not paint

zi nc-coat ed ducts.

3.1.3.3 Gratings, Pipe Railings, and Pit Covers

Apply a pre-treatnment coating to gratings, pipe railings, pit covers, and
simlar plant appurtenances to a dry filmthickness of 0.008 to 0.013 mr
0.3 to 0.5 ml. After installation, touch up danaged surfaces with then

paint with two coats of finish paint matching type and col or of adjacent

areas. Do not paint zinc-coated surfaces.

3.1. 4 Boi | er C eaning

After installation, [the] [each] boiler shall be boiled out, under

supervi sion of the manufacturer, with soda ash or equivalent solution to
clean internal surfaces of oil, grease, mll scale, and dirt. Follow ng
treatnent, the boiler(s) shall be flushed, drained and then opened and
washed down and inspected to ensure that no traces of oil or foreign matter
are present. The boiler and associated piping shall then be drained and
refilled with treated softened water. At all tinmes after initial cleaning,
the Contractor shall protect the boiler, tanks, and piping against interna
corrosion until testing is conpleted and the boiler(s) [is] [are]

accepted. Provide chem cals, |abor for introducing chemcals, and

prof essi onal services for control and supervision of the treatnent process.

3.1.5 Pi pi ng

Material and installation requirenments including welding shall be as
specified in Section 23 11 25 FACILITY GAS PIPING Section 33 51 15
NATURAL- GAS / LI QUI D PETROLEUM DI STRI BUTI ON, Section 33 52 10 SERVI CE
Pl PI NG FUEL SYSTEMS, and Section 23 22 26.00 20 STEAM SYSTEM AND TERM NAL
UNI TS.

3.2 FI ELD QUALI TY CONTRCL

Performinspections and tests as specified herein to denonstrate that the
boiler(s) and auxiliary equipment, as installed, are in conpliance with
contract requirements. During boiler systemstart-up tests,
factory-trained engi neers or technicians enployed by individual suppliers
of such conponents as the burner, flanme safeguard and conbustion controls,
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3.

f eedwat er treatnment equi prment, and other auxiliary equi prent shall be
present, as required, to ensure the proper functioning, adjustnent, and
testing of individual conponents and systens. No bypassing, use of
junpers, or other disablenment of control systens will be allowed unless
speci fied el sewhere. Labor, equipnent, fuel, and test apparatus required
for testing shall be furnished by the Contractor. Rectify defects

di sclosed by the tests by the Contractor within time period specified by
the Contracting Oficer.

2.1 I nspections and Test

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

NOTE: These field tests shall not be mandatory for
all size boilers but shall be enployed where advis
abl e due to | argeness, type, or conplexity of boiler
plant. The designer shall deternmne, on a case hy
case basis, which tests are appropriate.

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

Make inspections and tests at the site under the direction of and subject
to the approval of the Contracting Oficer. The Contractor shall operate
[the] [each] boiler and appurtenances prior to final testing and shal
ensure that necessary adjustnments have been made. A [24-] [48-] |
hour written notice shall be submtted to the Contracting Oficer
i ndicating the equipment is ready for inspection or testing. Provide
testing equi pnent, including gages, thernmoneters, calorinmeter, O sat
appar at us, thernocouple pyroneters, fuel flow neters, water neters, and

ot her test apparatus and set up and calibrate prior to the test. Draft,
fuel pressure, and steam flow may be neasured by pernmanent gages and neters
installed under the contract. [Gas flow nay be neasured by utility conpany
neters.] Provide an analysis of the fuel being used for tests. Control of
noi se | evel s devel oped by exhaust steamincluding muffler, globe, and gate
val ves shall be conducted in such a manner as not to create a nui sance or
hazard and shall be subject to the approval of the Contracting Oficer.
Tests shall include the follow ng, and shall be perfornmed when feasible, in
the sequence |i sted:

a. Strength and tightness tests

b. Standards conpliance tests

c. Conbustion tests

d. Operational tests

e. Capacity and efficiency tests
f. Tests of auxiliary equipnent

g. Feedwater equipnent test

2.2 Strength and Ti ghtness Tests

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

NOTE: These field tests shall not be mandatory for
all size boilers but shall be enployed where advis
abl e due to | argeness, type, or conplexity of boiler
plant. The designer shall determ ne, on a case hy
case basis, which tests are appropriate.
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Subj ect boiler to the follow ng strength and tightness tests:
3.2.2.1 Hydrostatic Test

After installation and connection, subject [the] [each] boiler to an

i nspection and hydrostatic test to determne that the boiler and
appurtenances have not been damaged in transit or handling. The
hydrostatic test shall be in accordance with the ASME Code with the test
pressure applied for a period required by the Contracting Officer. This
test shall be in addition to the hydrostatic tests perfornmed at the
factory. [The hydrostatic test at the site shall be certified by an

i nspector hol ding an authorized comm ssion fromthe National Board of
Boi |l er and Pressure Vessel |nspectors.]

.2.2.2 Pneumati c Tests

Pneumatically test air casing and ducts exterior to the furnace at the

maxi mum wor ki ng pressure. Use the soap bubble nmethod to verify tightness.
Test gas sides of boilers normally operated under pressure for tightness at
2.5 kPa (gage) 10 inches water gage. For this test, tightly seal the
boiler with a suitable neans to blank off openings. Adnit air to the
boiler until test pressure is reached and then hold. If in a 10-mnute
period the pressure drop does not exceed 250 kPa one inch water gage, the
casing shall be regarded as tight and accepted. Use air pressure and soap
bubbl e tests or conparative carbon dioxide readi ngs for induced draft

boil ers.

.2.2.3 I nternal Conponent Pressure Tests

[Hydrostatically test at 1-1/2 times the maxi mum operating pressure] the
part of the pre-assenbled fuel oil systemthat is furnished integrally with
the boiler. [The part of the pre-assenbled gas systemthat is furnished
integrally with the boiler shall be pneurmatically tested at operating
pressure. Use the soap bubble test nethod to verify tightness of the gas
system ]

.2.3 Conbusti on Tests
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NOTE: These field tests shall not be nandatory for
all size boilers but shall be enpl oyed where

advi sabl e due to | argeness, type, or conplexity of
boiler plant. The designer shall determ ne, on a
case by case basis, which tests are appropriate.
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Test the fuel burning and conbustion control equipnent with [the] [each of
the] specified fuel at the mnimumlint of the turndown range and at
increments of 50, 75, and 100 percent of full rated load [plus [__ ]
percent overload]. Tests shall be conducted by factory-trained conbustion
equi pnment engi neers as previously specified. [The conbustion contro
system shall denpbnstrate that equipnent installed will neet the

requi rements of the specification, and that an overall efficiency as
specified, with not over 15 percent excess air, can be obtained with boiler
operating at 100 percent capacity.] Analyze test data and graphically
present to show for [the] [each] boiler at tested | oads: rates of steam
flow, flue gas tenperature; percent excess air; steamaquality; and
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per cent ages of carbon dioxi de, carbon nonoxi de, and oxygen in the flue

gas. Mnitor concentrations of sulfur oxides, particulate, and nitrogen
oxides in the flue gas to ensure conpliance with environnenta

requirenments. Run tests on each fuel until stack tenperatures are constant
and conformance with the conbustion requirenents of this specification has
been verified and recorded. Verify proper operation of instrunentation and
gauges in the control panel during the test.

.2.4 Oper ational Test
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NOTE: These field tests shall not be nmandatory for
all size boilers but shall be enployed where

advi sabl e due to | argeness, type, or conplexity of
boiler plant. The designer shall determ ne, on a
case by case basis, which tests are appropriate.

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

Continuously test the boiler(s) under varying |oad conditions to
demonstrate proper operability of the conbustion control, flane safeguard
control, programm ng control, and safety interlocks. Conduct this test
after the adjustnment of the conbustion controls has been conpl et ed under
the conbustion test. The operational test shall continue for a period of
at least [8] | ] hours and shall include the follow ng:

.2.4.1 Sequenci ng

The boiler shall start, operate, and stop in strict accordance with the
speci fied operating sequence.

.2.4.2 Fl ame Saf eguard

Verify the operation of the flame safeguard controls by sinulated flane and
ignition failures. Test burners having intermttent pilots by sinulating
main flanme failure while the pilot is burning. Verify by stop watch the
trial-for-pilot ignition, trial-for-main flanme ignition, conbustion contro
reaction, and valve closing tinmes.

.2.4.3 Immunity to Hot Refractory

Qperate the burner at high fire until the conbustion chanber refractory
reaches maxi mumtenperature. Then nmanually close the main fuel valve. The
conmbusti on safeguard shall drop out imredi ately causing the safety shutoff
valves to close within the specified control reaction and val ve cl osi ng
times.

.2.4. 4 Pilot Intensity Required

Gradual |y reduce the fuel supply to the pilot flame to the point at which
the conbustion safeguard begins to drop out (sense "no flane") but holds in
until the main fuel valve opens. At this point of reduced pilot fue
supply, the pilot flame shall be capable of safely igniting the main
burner. If the main fuel valve can be opened on a pilot flane of
insufficient intensity to safely light the main flane, readjustnent of fire
eye i s required.

.2.4.5 Immunity to lIgnition Spark

Where ultra violet flame detectors are enployed, the pilot and nai n burner
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manual safety shut off valves shall be closed. The burner shall then be
operated through the trial for pilot ignition period. The flame safeguard
relay shall not respond to the presence of electric spark. |If the flane
safeguard relay responds to the presence of electric spark, reject the
boi l er.

.2.4.6 Boiler Limt and Fuel Safety Interl ocks

Saf ety shutdowns shall be caused by sinulating interl ock actuating
conditions for each boiler Iimt and fuel safety interlock. Safety
shut downs shal |l occur in the specified manner

.2.4.7 Conmbustion Controls

Denonstrate the accuracy, range, and snoot hness of operation of the
conbustion controls by varying the steam denmand through the entire firing
range required by the turndown ratio specified for the burner [and in case
of automatic recycling burners, by further varying the firing rate to
require "on-of f" cycling]. Control accuracy shall be as specified

.2.4.8 Saf ety Val ves

The high-pressure limt switch shall be | ocked out or otherw se nade

i noperative, and the boiler safety valves shall be lifted by steam
Determi ne the relieving capacity, popping pressure, blowdown, and reseating
pressure by observation and neasurement to be in accordance with the ASME
Boi |l er and Pressure Vessel Code. The ASME standard symbol will be accepted
only as indicating conpliance with the design and material requirenents of
t he code.

.2.5 Capacity and Efficiency Tests

Performthe capacity and efficiency tests after satisfactory conpletion of
all tests previously specified herein and after the boilers have been
operating [continuously] for [one] [5] [___ ] days with no nui sance

shut downs and wi thout the necessity for frequent or difficult adjustnents.
Performthese tests on each boiler. Conduct tests using [the] [each of
the] specified fuels. Test procedures shall be in accordance with the heat
| oss nethod of the ASVE PTC 4 and shall be reported on the ASME Test Form
for Abbreviated Efficiency Test. The duration of the tests shall be
sufficient to record necessary data but in no case shall test duration be
less than [4] [__ ] hours [on each fuel].

.2.6 Auxi | i ary Equi pment and Accessory Tests

Oobserve and check bl omdown 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 f uncti ons, defects, nonconpliance with referenced standards, or

overl oadi ng, as applicable.

L 2.7 Feedwat er Equi pnent Tests

Performthe test of the feedwater treatnent equipnent in two steps.

Conduct one test by the Contractor concurrently with either the conmbustion
test or the capacity and efficiency test. A second test will be perforned
by the Government during the first period of heavy |oading after the plant
has been accepted and put in service. Deficiencies revealed during the
CGovernment tests will be corrected under the guarantee provisions of the
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contract. Both the first and second series of tests shall determ ne
compliance with the linmts for oxygen content and hardness concentrations
of this specification. Equipment for taking sanples and the test kit for
anal yzing the sanples shall be supplied by the Contractor and shall revert
to the Governnent when the tests are conpl eted.

.2.8 Prelim nary Operational Test

Operate each boil er and appurtenances prior to final testing and insure
that necessary adjustnents have been nade. Provide testing equi pnent
required to performtests. During this testing period, provide operating
instructions and training to persons tasked with operation of the boiler.
Tests shall be acconplished with both fuel on dual fuel units.
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NOTE: Insert the appropriate Engineering Field
Di vi si on.
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Conduct a prelimnary operational test prior to requesting an acceptance
operational test and inspection by a [_ ] Division, Naval Facilities
Engi neeri ng Command Boil er I nspector. The Contracting O ficer, upon
receipt of the notice fromthe Contractor, shall request the boiler be
inspected by [ ] Division, Naval Facilities Engineering Comrmand. Ten
days advance notice is required for scheduling the inspector to conduct
acceptance operational test and inspection.

.3 SCHEDULE

Some netric measurenents in this section are based on nathenmatica
conversion of inch-pound neasurenents, and not on netric nmeasurements
conmonly agreed on by the manufacturers or other parties. The inch-pound
and netric measurenments shown are as foll ows:

Pr oduct s I nch- Pound Metric
a. Boilers
Capacity = 500, 000 Btu/ hr = 150 kW
= 10, 000, 000 Bt u/ hr = 2930 kw
= 18, 000, 000 Bt u/ hr = 5275 kW

-- End of Section --
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