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NOTE: This gui de specification covers the

requi renents for steam generation plants based on
operating pressure above 200 kPa 30 psig to a
maxi mum of 1030 kPa 150 psig.

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

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

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

*% *%

PART 1

*% *% *% *% *% *% *% *% *% *% *%%

GENERAL

*kkkkkkkkkkkkkkk
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NOTE: Sustai nabl e design factors which should be
consi dered during design of steam generating systens
i nclude, but are not linted to, the follow ng: use
of cleaner burning fuels (natural gas, |ow sulfur

No. 2 oil); design for mininmal air emnissions;
specification of boilers and ancillary equipment in
t he upper 25 percent of available efficiency for the
capacity range used; proper insulation of piping,
fittings, and other heated surfaces; returning
condensate to the steam plant for reuse; bl owdown
heat recovery; appropriate use of water treatnent
systems and chemical s; use of electric rather than
steam turbi ne notor drives; recycling of dismantled
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or denolished material and equi prent; and for new
pl ants, building on a previously devel oped or
"brownfield" site if possible. These factors are
generally subject to life-cycle cost anal ysis.

*% *% *% *% *% *% *% *% *%%

.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 organi zati on, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a Reference ldentifier (RID) outside of
the Section's Reference Article to automatically

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.

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi c designation only.

AVERI CAN PETROLEUM | NSTI TUTE ( API)

APl Spec 15LR (2001; R 2018) Specification for Low
Pressure Fi berglass Line Pipe

APl Spec 5L (2018; 46th Ed; ERTA 2018) Line Pipe
AMERI CAN WATER WORKS ASSOCI ATI ON ( AWMA)
AWM C203 (2008) Coal -Tar Protective Coatings and
Li ni ngs for Steel Water Pipelines - Enanel

and Tape - Hot- Applied

AWM C700 (2015) Col d-Water Meters - Displacenent
Type, Metal Alloy Miin Case

AMERI CAN VELDI NG SOCI ETY ( AWG)

AWS D1.1/D1. 1M (2015; Errata 1 2015; Errata 2 2016)
Structural Welding Code - Stee

ASME | NTERNATI ONAL ( ASMVE)
ASME Bl. 20.1 (2013) Pi pe Threads, General Purpose (Inch)

ASME B1. 20. 2M (2006; R 2011) Pipe Threads, 60 Deg.
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ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

B16. 11

B16. 18

B16. 21

B16. 26

B16. 3

B16. 39

B16. 5

B16. 9

B31.1

B40. 100

BPVC SEC |

BPVC SEC || -C

BPVC SEC | X

BPVC SEC VII1 D1

Csh-1

PTC 12.3

PTC 19.11

PTC 19.3 TW

PTC 25

General Purpose (Metric)

(2016) Forged Fittings, Socket-Wlding and
Threaded

(2018) Cast Copper All oy Sol der Joint
Pressure Fittings

(2016) Nonnetallic Flat Gaskets for Pipe
Flanges

(2013) Standard for Cast Copper Alloy
Fittings for Flared Copper Tubes

(2016) Malleable Iron Threaded Fittings,
Cl asses 150 and 300

(2014) Standard for Malleable Iron
Thr eaded Pi pe Unions; Casses 150, 250,
and 300

(2017) Pipe Flanges and Fl anged Fittings
NPS 1/2 Through NPS 24 Metric/lnch Standard

(2018) Factory- Made Wought Buttwel ding
Fittings

(2016; Errata 2016) Power Piping

(2013) Pressure Gauges and Gauge
Attachments

(2017) BPVC Section I-Rules for
Construction of Power Boilers

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

(2017; Errata 2018) BPVC Section
| X-Wel di ng, Brazing and Fusing
Qualifications

(2017) BPVC Section VIiII-Rules for
Construction of Pressure Vessels Division 1

(2016) Control and Safety Devices for
Automatically Fired Boilers

(1997; R 2014) Performance Test Code on
Deaerators

(2008; R 2013) Steam and Water Sanpling,
Condi tioning, and Analysis in the Power
Cycle

(2016) Thernowel I s Performance Test Codes

(2014) Pressure Relief Devices
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ASME PTC 4

(2013) Fired Steam Cenerators

ASTM | NTERNATI ONAL (ASTM

ASTM A106/ A106M

ASTM A126

ASTM A216/ A216M

ASTM A240/ A240M

ASTM A269/ A269M

ASTM A276/ A276M

ASTM A278/ A278M

ASTM A290/ A290M

ASTM A36/ A36M

ASTM A395/ A395M

ASTM A48/ A48M

ASTM A516/ A516M

ASTM A53/ A53M

ASTM A536

(2018) Standard Specification for Seanl ess
Carbon Steel Pipe for Hi gh-Tenperature
Service

(2004; R 2014) Standard Specification for
Gray lron Castings for Valves, Flanges,
and Pipe Fittings

(2016) Standard Specification for Steel
Castings, Carbon, Suitable for Fusion
Wl di ng, for High-Tenperature Service

(2018) Standard Specification for Chrom um
and Chrom um N ckel Stainless Steel Plate,
Sheet, and Strip for Pressure Vessels and
for General Applications

(2015a) Standard Specification for
Seanl ess and Wl ded Austenitic Stainless
Steel Tubing for General Service

(2017) Standard Specification for
Stainl ess Steel Bars and Shapes

(2015) Standard Specification for G ay
Iron Castings for Pressure-Containing
Parts for Tenperatures Up to 650 degrees F
(350 degrees Q)

(2016) Standard Specification for Carbon
and Alloy Steel Forgings for Rings for
Reducti on Gears

(2014) Standard Specification for Carbon
Structural Steel

(1999; R 2018) Standard Specification for
Ferritic Ductile lIron Pressure-Retaining
Castings for Use at El evated Tenperatures

(2003; R 2012) Standard Specification for
Gray lron Castings

(2017) Standard Specification for Pressure
Vessel Plates, Carbon Steel, for Moderate-
and Lower - Tenperature Service

(2018) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc-Coated,
Wl ded and Seani ess

(1984; R 2014) Standard Specification for
Ductile Iron Castings
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ASTM A582/ A582M

ASTM A653/ A653M

ASTM A733

ASTM A743/ A743M

ASTM B68/ B68M

ASTM B88

ASTM B88M

ASTM C155

ASTM C34

ASTM C62

ASTM C700

ASTM D3308

ASTM D5543

ASTM D888

ASTM F1139

(2012; R 2017) Standard Specification for
Free- Machi ni ng Stainless Steel Bars

(2017) Standard Specification for Steel
Sheet, Zinc-Coated (Gal vani zed) or
Zinc-lron Al oy-Coated (Gal vanneal ed) by
the Hot-Di p Process

(2016) Standard Specification for Wl ded
and Seanl ess Carbon Steel and Austenitic
Stainl ess Steel Pipe N pples

(2017) Standard Specification for
Castings, Iron-Chrom um

I ron- Chrom um Ni ckel, Corrosion Resistant,
for General Application

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

(2016) Standard Specification for Seaml ess
Copper Water Tube

(2018) Standard Specification for Seanl ess
Copper Water Tube (Metric)

(1997; R 2013) Standard Specification for
I nsul ating Firebrick

(2017) Standard Specification for
Structural C ay Loadbearing Vall Tile

(2017) Standard Specification for Building
Brick (Solid Masonry Units Made from Cl ay
or Shal e)

(2013) Standard Specification for
Vitrified day Pipe, Extra Strength,
Standard Strength, and Perforated

(2012; R 2017) PStandard Specification for
TFE Resin Skived Tape

(2009) Standard Test Methods for Low Level
Di ssol ved Oxygen in Water

(2012; E 2013) Dissolved Oxygen in Water

(1988; R 2015) Steam Traps and Drai ns

EXPANSI ON JO NT MANUFACTURERS ASSCCI ATI ON ( EIMR)

EJMA Stds

FM GLOBAL (FM

FM APP GUI DE

(10th Ed) EJMA St andards

(updat ed on-1ine) Approval Cuide
http://www.approvalguide.com/
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| NTERNATI ONAL SCCI ETY OF AUTOVATI ON (| SA)

I SA 5.2 (1976; R1992) Binary Logic D agrams for
Process Operations

ISA 5.3 (1983) Graphic Synmbols for Distributed
Control / Shared Di splay Instrunentation,
Logi ¢, and Conputer Systens

ISA 51.1 (1979; R1993) Process |nstrunentation
Terminology

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

MBS SP-58 (2009) Pi pe Hangers and Supports -
Mat erial s, Design and Manufacture,
Sel ection, Application, and Installation

MBS SP- 80 (2013) Bronze Gate, d obe, Angle and Check
Valves

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA | CS 6 (1993; R 2016) Industrial Control and
Systens: Encl osures

NEVA MG 1 (2016; SUPP 2016) Mdtors and Generators

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

Mechani cal Drive Service

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

NFPA 31 (2016) Standard for the Installation of
Q| - Burni ng Equi pnent

NFPA 54 (2018) National Fuel Gas Code

NFPA 70 (2017; ERTA 1-2 2017; TIA 17-1; TIA 17-2;

TIA 17-3; TIA 17-4; TIA 17-5; TIA 17-6;
TIA 17-7; TIA 17-8; TIA 17-9; TIA 17-10;
TIA 17-11; TIA 17-12; TIA 17-13; TIA
17-14; TIA 17-15; TIA 17-16; TIA 17-17 )
Nat i onal El ectrical Code

NFPA 85 (2015; Errata 1 2015; ERTA 2 2016) Boil er
and Conbustion Systens Hazards Code

SOCI ETY FOR PROTECTI VE CQATI NGS ( SSPC)

SSPC SP 5/ NACE No. 1 (2007) White Metal Blast Ceaning

SSPC SP 6/ NACE No. 3 (2007) Commercial Blast C eaning
TELECOVMUNI CATI ONS | NDUSTRY ASSCCI ATI ON (Tl A)

TIA-232 (1997f; R 2012) Interface Between Data

Term nal Equi pnent and Data
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Circuit-Term nating Equi prent Enpl oyi ng
Serial Binary Data Interchange

TIA-485 (1998a; R 2012) Electrical Characteristics
of Generators and Receivers for Use in
Bal anced Digital Miltipoint Systens
U. S. DEPARTMENT OF DEFENSE ( DOD)

UFC 3-310-04 (2013; with Change 1) Seisnic Design of
Buildings

UNDERWRI TERS LABORATORI ES (UL)
UL 296 (2017) UL Standard for Safety O Burners
UL 567 (2014; Reprint Jul 2017) UL Standard for
Saf ety Energency Breakaway Fittings,

Swi vel Connectors and Pi pe- Connection
Fittings for Petrol eum Products and LP-CGas

UL 574 (2003; Reprint Aug 2014) Standard for
Electric Ol Heaters

UL 726 (1995; Reprint Oct 2013) G l-Fired Boiler
Assemblies

UL 795 (2016) UL Standard for Safety

Commer ci al -1 ndustrial Gas Heating Equi prent
.2 DEFINITIONS

The definitions of the terns relating to process control instrunentation
technol ogy shall be those given in ISA 51.1. Logic synbols shall be in
accordance with I SA 5.2. Gaphic synbols for distributed control shall be
in accordance with | SA 5. 3.

.3  SYSTEM DESCRI PTI ON
.3.1 Desi gn Anal ysis and Cal cul ati ons

Submit manufacturer's design data and structural conputations,and design
anal yses and cal culations for walls, roofs, foundations, and other
features, for specialty type of construction, with design data for |ateral
forces that may be encountered due to wind | oads and sei smic forces.

I nstrunmentation on equi pnent shall be nounted in accordance wi th paragraph
Supports in PART 3.

.3.2 El ectrical Environnent

Provide electrical and el ectronic equi pnent that operate satisfactorily,
both independently and in conjunction with other equi pment. The operation
of electrical and el ectronic equi pnent shall not be adversely affected by
interference voltages and fields fromexternal sources, and that equi pnent
provi ded shall not be a source of interference that m ght adversely affect
the operation of other equiprment. The basic design of equipnent,
conponents, and assenblies shall lint the effects of radio frequency
interference and el ectromagnetic interference.
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1.

4 SUBMITTALS

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Review subnittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submittals
required for the project.

The @uide Specification technical editors have
designated those itens that require Governnent
approval, due to their conplexity or criticality,
with a "G" Generally, other submittal itens can be
reviewed by the Contractor's Quality Control

System Only add a “G to an item if the subnittal
is sufficiently inmportant or conplex in context of

t he project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the submittal tags nmay 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 O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

The "S" following a submittal itemindicates that
the submittal is required for the Sustainability
eNot ebook to fulfill federally mandated sustai nabl e
requi renents in accordance with Section 01 33 29
SUSTAI NABI LI TY REPORTING. Locate the "S" submittal
under the SD nunber that best describes the
subnmittal item

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Arnmy projects.

*% *% *% *% *% *% *% *% *%%

Government approval is required for subnmittals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .] [information only. Wen used, a designation followi ng the "G
designation identifies the office that will review the submittal for the
Government.] Submittals with an "S" are for inclusion in the

Sustai nability eNotebook, in conformance to Section 01 33 29 SUSTAI NABI LI TY
REPORTI NG. Submit the followi ng in accordance with Section 01 33 00

SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Detai |l Drawings; C[, [ 11
Vari abl e Spring Hangers

Pi pe Anchors

SECTION 23 70 02.00 10 Page 15



Setting Pl ans

Graphi cs Screen For mat
SD- 03 Product Data

Materials

Saf ety Data Sheets

Desi gn Anal ysis and Cal cul ati ons.

Welding; ¢, [____ ]]

Water Treatnment Plan

Cl eani ng of Boiler and Piping.

Testing of Piping Systens; ¢, [___ 1]

Spare Parts

Franed Instructions; G, [___ 1]
SD-06 Test Reports

Test Schedul e

Proposed Test Procedure

Boi | er Emni ssions Report

Adj usting, Inspecting, and C eaning

Fuel oil analysis; ¢, [___ 1]

Startup Test Hardcopy Printout; C[, [___ 1]
SD-07 Certificates

Envi ronmental Permit Conpliance; C[, [__ 1]

Experience; ¢, [ 11

Factory Testing

Certificate of Conpliance

Per f ormance Test Report

Certificates of Inspection, Test, and Calibration
SD- 10 Operation and Mai ntenance Data

Operation and Mai ntenance Instructions; C[, | 11
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1

5 QUALI TY ASSURANCE
5.1 Experience

Submit evidence of the Contractor's prior experience in installing simlar
equi pnent, including a list of 5 conbustion control installations on
boilers of equal or larger size that have been in satisfactory operation
for 2 years prior to bid opening; also, the |ocation of the combustion
control installations.

.5.2 Welding

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: |If the need exists for nore stringent

requi renments for weldments, delete the first
bracketed statenent regarding wel ds and the wel di ng
subnmittal, and use the second bracketed sentence.
Non return valves are only required on nultiple
boil er installations.
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Submit a copy of qualified procedures and a list of nanes and
identification synbols of qualified welders and wel ding operators. This
informati on regarding welds, internal to packaged boilers, shall be
furnished if requested by the Governnent.

a. Steam piping between the boiler [steam nozzle] [nonreturn valve] and
the second stop valve shall be wel ded and stanped in accordance with
ASME BPVC SEC I. [Qher piping shall be welded in accordance with
qual i fied procedures using perfornance qualified welders and wel di ng
operators. Procedures and welders shall be qualified in accordance
with  ASME BPVC SEC | X. Wl ding procedures qualified by others, and
wel ders and wel di ng operators qualified by another enployer nay be
accepted as pernitted by ASME B31. 1.

b. The Contracting O ficer shall be notified 24 hours in advance of
tests. The welder or welding operator shall apply the personally
assi gned synmbol near each weld nmade as a pernmanent record.

c. Structural nenbers shall be welded in accordance with Section
05 05 23.16 STRUCTURAL VEELDI NG [ Wel di ng and nondestructive testing
procedures are specified in Section 40 05 13.96 WELDI NG PROCESS PI PI NG .

.5.3 Use of Asbestos Products

Products that contain asbestos are prohibited. This prohibition includes
itens such as packings or gaskets, even though the itemis encapsul ated or
the asbestos fibers are inpregnated with binder materi al

.5.4 Detai | Draw ngs

Submit detail draw ngs consisting of schedul es, perfornmance charts,
brochures, diagrans, draw ngs, and instructions necessary for installation
of the steamgenerating units and associ ated equi prent, and for piping,

wi ring devices, trenches and related foundations. Detail draw ngs for

st eam generators and appurtenances, including the fuel system Draw ngs
shal | indicate clearances required for maintenance and operation and shal
al so contain conplete wiring and schematic di agranms, equi pnent |ayout and
anchorage, and other details required to denonstrate that the system has
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been coordinated and will function properly as a unit. Mnufacturers
confidential information concerning manufacturing techni ques and
proprietary data such as detailed fabrication shop drawi ngs are not
required.

.6 DELI VERY, STCORAGE, AND HANDLI NG

Prot ect equi pnent delivered and placed in storage fromthe weat her,
excessive hunidity and excessive tenperature variation; and dirt, dust, or
ot her contam nants.

LT PRQOJECT/ SI TE CONDI Tl ONS

Desi gn instrunents | ocated in furnace rooms for 79 degrees C 175 degrees F
anbi ent tenperature operation. Design other instruments for 40 degrees C
104 degrees F anbient tenperature operation

. 8 EXTRA MATERI ALS

Submit spare parts data for each item of equipnent provided, after
acceptance of the detail drawings and not later than [___ ] nonths before
the date of beneficial occupancy. Include in the data a complete |ist of
spare parts and supplies, with current unit prices and sources of supply.

I nclude special tools necessary for the operation and mai nt enance of

boil ers, burners, punps, fans, and other equipnent. Furnish small hand
tools with a suitable hardwood cabi net nounted where directed. Provide
speci al wenches for opening boiler manhol es, handhol es, and cl eanouts.

PART 2 PRODUCTS

2.

2.

1 MATERI ALS AND EQUI PMENT
1.1 St andard Products

Provide materials and equi pment which are the standard products of a

manuf acturer regularly engaged in the manufacture of such products and that
essentially duplicate itens that have been in satisfactory use for at |east
2 years prior to bid opening. Equipnent shall be supported by a service
organi zation that is, in the opinion of the Contracting O ficer, reasonably
convenient to the site.

1.2 Nameplates

Each maj or item of equi pnent shall have the nanufacturer's name, address,
type or style, nodel or serial nunmber, and catal og nunber on a plate
secured to the item of equipnent.

. 1.3 Equi prent Guards and Access

Ful ly encl ose or guard belts, pulleys, chains, gears, couplings, projecting
setscrews, keys, and other rotating parts exposed to personal contact.

Hi gh tenperature equi pment and pi pi ng exposed to contact by personnel or
where they create a fire hazard shall be properly guarded or covered with
insulation of the type specified. Itens such as catwal ks, operating

pl atforns, |adders, and guardrails shall be provided where shown and shal
be constructed in accordance with Section [05 50 13 M SCELLANEQUS METAL
FABRI CATI ONS] [ 05 51 33 METAL LADDERS] .
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2.

2 MATERIALS

Submit outline drawi ngs, data sheets, parts lists, schedul es, performance
charts, installation instructions, brochures, diagrans, and other
information to illustrate equi pnent, wiring related conponents, and
material. Performance charts shall provide information necessary to
determ ne conpliance to the specified and indicated requirenments and shal
i nclude m ni num capacity for stable operation of the equipnment. Submnit
manuf acturer's installation recommendati ons for each item of
instrunmentation. Provide product data including catal ogs, and
characteristic curves; and manufacturer recommended cl eani ng procedure,
interior and exterior, for applicable itens. Materials shall conply with
the foll ow ng:

. 2.1 Bri ck, Common

ASTM C62

. 2.2 Bricks, Refractory

ASTM A653/ A653N, cl ass as recommended by the boiler manufacturer

. 2.3 Bricks, Refractory, Insulating

ASTM C155.

.2.4 Coal - Tar Primer and Enamel

AWM C203.

. 2.5 Draft Gauge

ASME B40. 100, Style 1. Draft gauges for the w ndbox, conbustion chanber,
and | ast boiler pass shall be nounted in the panel front. Operating range
for the draft gauges shall be field-verified with normal reading in the

m ddl e of the scale range. Draft gauges shall include piping between the
gauges and the boiler.

.2.6 Exhaust Head

One piece construction of plate steel, sem steel, or cast iron equi pped
with suitable baffle arrangenent and drain connection for the renoval of
entrai ned condensate and oil. Flow area through unit shall be |arger than
connecti ng pi pe.

2.7 Expansi on Joi nt

EJMA Stds Book of Standards and ASVME B31l.1. Expansion joint shall be

packl ess, | eak proof, externally pressurized bellows type. The expansion
joint shall include integral guide rings, full thickness cover designed to
contain full system pressure, and self-draining convolutions. The
expansion joint shall be insensitive to flow direction. The expansion
joint shall be provided with a drain connection for condensate renoval.

The expansion joint shall be wel ded construction with ASTM A240/ A240N T- 304
stainless steel bellows, ASTM Al106/ A106N GR B cover and ASTM A106/ A106N GR
B standard wall pipe with flanged ends. For punped condensate, Schedul e 80
pi pe shall be used. Expansion joint shall be rated for 1.03 MPa 150 psig
and 425 degrees C 800 degrees F and have maxi num axi al nmovenent rating of
100 or 200 mMm 4 or 8 inches with a rated cycle life of 1,000 for the ful
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rated novement.
2.2.8 Gauge, Pressure and Vacuum

ASME B40. 100, Type I, Class 1 or 2, as applicable, style as required,
suitable for pressure or vacuum specified, with 150 nm 6 i nch m ni nrum
di aneter dial except as otherw se specified.

2.2.9 Low Wat er Cut of f

Low water cutoff shall be float actuated switch or electrically actuated
probe type. Float chanber shall be provided with a bl omdown connecti on.
Low wat er cutoff shall cause a safety shutdown and sound an al arm when the
boiler water |evel drops below a safe mininum A safety shutdown due to

| ow wat er shall require manual reset before operation can be resuned and
shal | prevent recycling of the burner. Low water cutoff shall be in strict
accordance with the ASME CSD- 1.

2.2.10 Mortar, Refractory
As recommended by the boil er nmanufacturer.

2.2.11 Pi pe and Fittings

2.2.11.1 C ay Pipe
ASTM C700, Class 1, Type |, Style a.

2.2.11.2 Nipple
ASTM A733, standard or extra strong weight to match adj acent piping.

2.2.11.3 Pipe
As specified in TABLE | for service use and size. Underground fuel piping
shall be in accordance with Section 33 56 10 FACTORY- FABRI CATED FUEL
STORAGE TANKS.

2.2.11. 4 Flanges
As specified in TABLE Il for service use and size. Convol uted steel
flanges confornmng to ASVME BPVC SEC VIII D1 may be provided in |ieu of
flanges confornmng to ASME B16.5. Convol uted flanges shall be col d-forned
steel confornming to ASTM A516/ A516l. Flanges shall mate with ASME B16. 5,
Cl ass 150 fl anges.

2.2.11.5 FIl ange Gasket
Gasket shall be nonasbestos conpressed material in accordance with
ASME B16.21, 1.6 mm 1/16 inch thickness, of self centering flat ring type.
The gasket shall contain aranid fibers bonded with styrene butadi ene rubber
(SBR) or nitrile butadiene rubber (NBR). NBR binder shall be used for
hydrocarbon service. Metallic spiral wound nonasbestos gaskets shall be
used for steam i nes.

2.2.11.6 Fl exi bl e Connect or

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkk

NOTE: Listed flexible connectors may be used when
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al | owed by NFPA 30 and when approved by | ocal codes
as an alternative for swing joints.
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Fl exi bl e netal hose, corrugated type with braided wire sheath covering
close pitch annul ar corrugations, rated for a working pressure of at |east
1. 03 MPa 150 psig, 300 nm 12 inch minimumlive | ength, threaded end
connections and shall conformto requirenents of UL 567. Metal for hose
and braided wire sheath shall be stainless steel, any type of AlSlI series.
.2.11. 7 Union

ASME B16.39, limted to 690 kPa 100 psig, type to match adjacent pi ping.
For hi gher pressure, union shall be ground joint cast steel or forged
steel. Unions with appropriate pressure and tenperature ratings shall be
used.

.2.12 Pi pe Support

MBS SP-58.

.2.13 Pi pe Threads

ASME B1.20. 2MASME BL. 20.1

.2.14 St eel Sheet

Carbon, zinc-coated (gal vani zed) by the hot-dip process: ASTM A653/ A653N
Gauges specified are Manufacturer's Standard Gauge.

.2.15 Strainer

Unl ess ot herwi se specified, strainer shall have screwed ends to 50 mMm 2
i nches, flanged for 65 nm 2-1/2 inches and | arger.

.2.15.1 Body

For systens up to 1.03 MPa 150 psi, O ass 150 150 pound WSP cl ass, cast
steel; and for higher pressure, 2.06 MPa 300 psi, Cass 300 300 pound W&P
class forged steel or cast steel shall be used.

.2.15.2 Screen
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NOTE: Specify screen size for the needs of the
equipment.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Screen shall be Type 304 stainless steel, with free area not less than 2.5
times inlet area. For water system perforation shall be 6.4 mm 1/8 inch
for strainer size up to 200 mm 8 inches, and 4 nmm 5/ 32 inch for strainer

250 mm 10 inches and |l arger. For steam and condensate system the
perforation shall be 0.4 nm 1/64 inch for strainer size up to 50 nm 2 inches,
0.8 nmm 1/32 inch for strainer 65 nm2-1/2 inches through 100 nm 4 inches,

and 1.2 mMmm 3/64 inch for strainers 125 nmm 5 inches and |larger. Screen

shall be reinforced wire gauge, with continuous nagnetic field around

entire circunference of screen and magnets with stainless steel retaining

I ugs and threaded rods.
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.2.15.3 Y- Type Strai ner

Y-type strainer shall be provided as shown. Y-type strainer shall be ful
line size of connecting piping, with ends matching piping system
materials. Y-type strainers shall be provided with a gl obe val ve bl owdown.
.2.15. 4 Tee Strainer

Tee strainer shall be provided as shown. Tee strainer shall be the ful
line size of the connecting piping with ends matching the piping system
materials. Tee strainer shall have a swing bolt closure.

.2.15.5 Basket Strainer, including Duplex Basket Strainer

Basket strainer shall be provided as shown. Basket strainer shall have
bolted covers to allow renoval of the basket for cleaning. Duplex basket
strainer shall include a nultiport plug valve to allow the operator to
switch active strainer baskets wi thout interrupting system operation

.2.16 Tape

.2.16.1 Thr eaded Pi pe Joi nt

ASTM D3308.

.2.16.2 Pi pe Joint Coating

AWM C203.

.2.17 Tile, Load Bearing, Hollow

ASTM C34, G ade LPX

.2.18 Traps, Steam and Air

ASTM F1139

.2.19 Thermometer

Unl ess ot herwi se specified, thernoneter shall be dial type, 90 mm 3-1/2
inch dianmeter, chrom um plated case for indoor use and stainless steel for
out door use, renote or direct type bulb as required, with plus or minus 0.5
Degrees C 1 degree F accuracy and white face with black digits in 2 degree
increments. Well and tenperature range shall be suitable for use
encountered. Thernoneter shall be installed so as to be easily read from
the operating floor. Mercury shall not be used in thernoneters.

.2.20 Valve
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NOTE: Val ves operating above 170 kPa/ 130 degrees C
25 psig/ 267 degrees F will be mininum d ass 150.
Pressure class will be suitable for intended service.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

.2.20.1 Ref erence St andards

ASTM A126 and ASTM A278/ A278N as appl i cabl e.

SECTION 23 70 02.00 10 Page 22



2.2.20.2 Check, d obe, Angle, and Gate

a. Sizes 40 mm1-1/2 inches and smaller that are operating at or bel ow 170
kPa 25 psig and al so operating at or below 130 degrees C 267 degrees F,
saturation tenperature at 170 kPa 25 psig shall be bronze, MSS SP- 80,
Class 125 with threaded connecti ons.

b. Sizes 40 mm 1-1/2 inches and snaller operating above either 170 kPa 25
psig or 130 degrees C 267 degrees F, saturation tenperature at 170 kPa
25 psig, shall be [forged] [cast] steel, stainless steel trim rising
stem Cass [ ] with handwheels. Connections shall be [socket
wel d] [threaded] end connections.

c. Sizes 50 mm 2 inches and larger shall be cast steel, stainless stee
trim rising stem outside screw and yoke, Cass 150 with handwheels.
Connections shall either be butt weld or flanged.

2.2.20.3 Back Pressure Relief

ASME PTC 25 back pressure relief valve shall have stainless steel or cast
steel body with valve internals and seats constructed of stainless steel
Back pressure relief valve shall have guides and shall be positive
closing. Adjustnent of the desired back pressure shall cover a range
between 14 and 70 kPa 2 and 10 psig. The adjustnment shall be effected
externally and any shafts extendi ng through the val ve body shall be
provided with adjustable stuffing boxes having renewabl e packing. Back
pressure relief valve shall be self contained, internal pilot piston
operated. An external positioner shall be provided on each val ve.

2.2.20.4 Bl owof f and Qui ck Openi ng

Bl owof f and qui ck openi ng val ves shall be as required in ASME BPVC SEC |
The val ve shall be the bal anced seatl ess type or the double seated rotating
di sk type. Quick opening valve shall be the straightway type. Blowff and
qui ck openi ng val ves shall be designed for a working pressure of 2.06 MPa
300 psig and shall be suitable for safe bl owdown through the installed

pi pi ng system

2.2.20.5 Pressure Reduci ng

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Valves requiring tight shutoff for steam
service will be ANSI Cass IV. Were a
thernostatically controlled valve is installed after
and near the reducing valve in a manner to cut off

t he passage of steam valves with ANSI Cass IV
shutoff will be used. Were valves are used for
reduci ng pressure to the deaerating heater, valves
wi Il have ANSI dass |V shutoff.

Consi der silencers in pressure reducing valve trains
where acoustics to adjacent spaces or maxi num noi se
[ evel in mechanical roomis an issue.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Pressure reduci ng val ve shall be designed for a working pressure of not

| ess than 1.03 MPa 150 psig, and shall be quiet and nonsticking in
operation. Pressure reducing valve shall be spring | oaded, internal pilot
pi ston operated type with an external position indicator. Pressure
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reduci ng val ve body 65 nm 2-1/2 inches and | arger shall be cast steel
Pressure reduci ng val ve shall have raised face flanges to match the raised
face flanges on connecting piping. Pressure reducing valve 38 nm1-1/2

i nches and snaller shall be bronze with screwed connections. Pressure
reduci ng valve trimshall be stainless steel or nonel netal. Parts subject
to wear shall be renewable. Pressure reducing valve shall have seat and
plug faced with cobalt tungsten carbide m xture, or nade of heat treated
stainl ess steel or high chromiumsteel. Seat and plug facing shall have a
Brinell hardness of not |ess than 450. Pressure reducing valve shall be
desi gned for dead-end service. Resulting noise |evel shall not exceed

.2.20.6  Plug

Pl ug val ve shall be tapered plug, lubricated type. Lubricant shall be

suitable for the intended application. Body shall be cast steel. Plug

shal |l be carbon steel. Pressure class shall be mninmm ANSI C ass 150.

Plug val ve 38 mml-1/2 inches and snaller shall be screwed. Plug valve 50 mm
2 inches and | arger shall be flanged.

.2.20.7 Safety Reli ef

Safety relief valve shall be sized and constructed and shall fully conply
with requirenents set forth in ASME BPVC SEC |I. Safety relief valve shal
have a manual lifting device for testing.

.2.20.8 St eam Nonreturn

Steam nonreturn val ve shall be either angle type or straight type with
rising stemas shown. Steamnonreturn shall operate w thout chattering
hamreri ng, or sticking over the entire operating range of the boiler

Val ve shall conply with ASME BPVC SEC |. Steam nonreturn val ve shall have
Cl ass 300 ASTM A216/ A216N cast steel body. Steam nonreturn shall be bronze
trim rising stem bolted bonnet, outside screw and yoke and fl anged ends.

.2.20.9 Thernostatic Regul ating

Thernostatic regul ating val ve shall be designed for a steam working
pressure of 1.03 MPa 150 psig. Thernostatic regulating valve shall be
adjustable with an operating range of approximately 54 to 88 degrees C 130
to 190 degrees F and shall maintain the desired fluid tenperature within
plus or mnus 2.5 degrees C5 degrees F. Body shall be of [bronze] or
[cast] [forged] steel or stainless steel

.2.20.10 Ball

Bal | val ve shall be Teflon seated and packed. Ball valve shall provide
bubbl e tight shutoff. Body shall be of [bronze] or [cast] [forged] stee
or of stainless steel. Ball valve shall be two-piece full-port design
.2.20.11 Feedwat er Contro

Feedwat er control valve shall be provided with the boiler. Feedwater
control valve shall be supplied with filter, regulator, supply and contro

pressure gauges, [nmetric] converter and positioner with charactering cam
Control systemshall provide 4 to 20 mAdc control signal
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2.2.21 Wat er Col um

Water colum val ve shall be constructed in accordance with ASVE BPVC SEC I,
fitted with gauge glass and qui ck-cl osi ng gauge val ves wi th chains and

handl es for operation fromthe boiler roomfloor. [Mrror and illum nating
light shall be provided to allow water levels to be read fromthe boiler
roomfloor] [Gauge glass with illum nating light shall be provided].

.2.22 Meters

.2.22.1 Nat ural Gas Fl ow

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Ensure the turndown ratio (TDR) of the
natural gas flow nmeter is wider than that of the
boil er burner TDR firing on natural gas.
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Natural gas flow neter shall be of the positive displacenent type, provided
with a pressure correcting device that will correct flow readings to

at mospheric pressure. Body shall be alum num M ni mrum neter design
pressure shall be 690 kPa 100 psi g. Accuracy shall be plus or nminus 1
percent of calibrated span mininmum Turndown shall be [__ ].

Connections shall be threaded for sizes 38 nm1-1/2 inches and snal |l er.
Connections shall be flanged for sizes 50 nm 2 inches and | arger.

.2.22.2 Wat er Fl ow

Water flow neter shall be disk type with reinforced disk for hot water above
65 degrees C 150 degrees F, and rubber or carbon disk for cold water, and
constructed of bronze conposition and cast iron protected by noncorrosive
coating. Moving parts subject to wear shall be easily repl aceabl e.

Waterfl ow meters shall conformto the requirenents of AWM C700.

.2.22.3 Fuel G| Flow

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Ensure the turndown ratio (TDR) of the oil
flow meter is wider than that of the boiler burner
TDR firing on fuel oil.
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Fuel oil flow neter shall be nutating disc, positive displacenment with

di rect mechanical shaft drive fromneter to register. Construction
materials shall be cast iron housing, bronze internals, alum numball and
web di sc, and Type 316 stainless steel diaphragm Register shall be
totalizing and shall be as specified. Flow oil neter shall be suitable for
maxi mum oi | tenperature.

.2.23 Nat ural Gas Pressure Regul ator

Nat ural gas pressure regulator shall be pilot operated type. Di aphragns
shall be nitrile. Natural gas pressure regul ator valve body shall be
steel. Mninumpressure rating shall be 1.03 MPa 150 psig. Vent
connection shall be in accordance with NFPA. Natural gas pressure

regul ator shall be provided with an external position indicator.

.2.24 Fractional and Integral Horsepower Motors

Provi de prem um efficiency type integral size notors shall be the in
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accordance with NEVA MG 1.

.3 ELECTRI CAL WORK

El ectric notor driven equi pnent specified shall be provided conplete with
nmotor, notor starter, and controls. Electrical equiprment and wiring shal
be in accordance with Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM

El ectrical characteristics shall be as specified or indicated. Mbtor
starters shall be provided conplete with thermal overload protection and
ot her appurtenances necessary for the notor control specified. Mtor shal
be of sufficient size to drive the equipnent at the specified capacity

wi t hout exceedi ng the naneplate rating of the notor. Manual or automatic
control and protective or signal devices required for the operation
specified, and control wiring required for controls and devi ces specified,
shal | be provided

4 BO LER AND APPURTENANCES

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Delete types of boilers that are not used.
Sel ect appropriate fuels and fill in pressure and
tenperature requirenents. Select efficiency in the
upper 25 percent of the conpetitive range. Specify
efficiencies that correlate to the fuel (s)

required. Select applicable burner type and
conbustion control system To acconmopdate shi pping
l[imtations or installation access requirenents in
exi sting boiler plants,the boiler may be specified
to be knocked down and field assenbl ed.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

4.1 Boiler

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkk

NOTE: Coordi nate turndown rati o with subparagraph
"Fuel O| Burner" and subparagraph "Natural Gas
Burner" in paragraph FUEL BURNI NG EQUI PNVENT.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkk *kkkkkhkkkkkk *kkkkkkkkhkkkkk

Boil er shall be provided as conpl ete boil er-burner package, including
integral forced draft burner, boiler trim refractory, controls, fuel train
and accessory conponents. Boiler-burner package shall be provided [fully
assenbl ed] [field assenbl ed] ready for floor nounting and connection to
steam feedwater, electrical, [fuel oil], [natural gas], vent, chem ca
feed, blowdown and control lines in accordance with the Setting Pl ans.
Submit conplete setting plans certified by the boiler nmanufacturer and
burner manufacturer. Boiler shall have the capacity indicated. Equi pnent
desi gn and accessory installations shall pernit accessibility for

mai nt enance and service. Boiler shall conply with NFPA 85. Boiler shal

be designed for working pressure of [ ] kPa psig and operating pressure
of [__ ] kPa psig. Each boiler shall be capable of continuously
producing [ ] kg pounds per hour saturated steam[__ ] degrees C
degrees F while being supplied with [ ] degrees C degrees F feedwater
Boi |l er operation shall be stable at a turndown ratio of [ ]. [Natura
gas] [fuel oil] [conbination natural gas fuel oil] burners shall be of

type, size and so located and arranged that in no case shall the flane

i npi nge on any surface in the boiler nor shall the flame extend beyond the
limts of the furnace
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4.2 Performance

Boi |l er shall have the specified capacity at the operating pressure,
feedwater tenperature and boiler site elevation specified. Capacity shal
be based on the evaporation rate in kg pounds per hour at boiler specified
outl et steamtenperature and pressure while firing [No.[__ ] fuel oil]
[natural gas] [No. [_ ] fuel oil or natural gas]. [Fuel oil supply
tenperature and pressure shall be [ ] degrees C degrees F and [__ ]
kPa psig]. [Natural gas supply pressure shall be [__ ] kPa psiqg].

Boi |l er shall be capable of continuous operation at full rated capacity.

M ni mrum efficiency shall be not less than [ ] percent when fired
continuously at full rated capacity with [natural gas] [fuel oil] [natura
gas or fuel oil]. Stable firing and efficiency shall both be maintained
over the entire firing range required by the turndown ratio. CQutput
capacity of the boiler shall be based on tests of the boiler and burner as
a unit. Misture in the steamshall not exceed 0.5 percent at maxinmm
continuous rated boiler capacity and during a | oad swing of 10 percent of
boil er capacity per minute with boiler water dissolved solids concentration
at approximately 3,500 ppmand total alkalinity not in excess of 700 ppm

.4.3 Construction

Boil er shall be built and stanped in accordance with ASME BPVC SEC | and as
specified.

.4.4 Identification

Boi |l er shall be stamped as foll ows:

a. Maxinmum capacity in MVBtu/ Hr.

b. Maxi mum al | owabl e wor ki ng pressure.
c. Radiant heating area.

d. Total heating surface area.

e. Furnace vol une.

.4.5 Wat ert ube, Packaged Type Steam Boil er

Boi |l er shall be shop assenbled type with either 2 or 3 druns and water
cool ed furnace roof, floor, front, rear and side walls. The furnace side
and rear walls shall be conpletely suitable for pressurized firing. Boiler
faces shall be arranged to give nmaxi mum cooling effect to furnace
refractories. Furnace waterwall tubes shall enter steam drum bel ow the
nornmal operating drumlevel. Tube inspection ports shall be provided in
furnace to boiler division wall, along both the steam and | ower druns.
Furnace shall be sized for conplete conbustion of fuel in the furnace with
no flame inpi ngement on the water-cool ed surfaces and no conbustion in the
convection area. The furnace heat rel ease rate, based on fuel analysis and
required fuel input, shall not exceed [ __ ] gigajoul es/hr per cubic neter
Bt u/ hr per cubic foot of furnace volunme. Furnace heating surface shall not
be less than | ] square neters square feet on a flat protected area.

4.5.1 Drum

a. Druns shall extend beyond the entire I ength of furnace setting. Drum
shal | be fabricated of steel plate, welded in accordance with
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ASME BPVC SEC I, including stress relieving and X-raying of wel ded
seans. Steam drum shall be provided with steam separators and drum
internals required to maintain the specified steam noi sture content,
and provisions for maintenance. Necessary baffling shall be provided
to separate steamfromwater in the drumand to nmaintain stable water

| evel under a fluctuating load. Variations in normal water |evel shal
not exceed boil er nanufacturer's reconmendati ons as approved during the
shop drawi ng submittal stage with an increasing | oad change of 10
percent of boiler capacity per mnute. The steam drum di aneter shal

not be less than the follow ng:

1. 915 mm 36 inch (steamflow of 5,455 to 31,800 kg/hr 12,000 to
70, 000 pounds/ hr).

2. 1,070 nm 42 inch (steamflow of 31,800 to 45, 450 kg/hr 70,000 to
100, 000 pounds/ hr).

3. 1,220 mMm 48 inch (steam flow of 45,450 to 68,180 kg/ hr 100,000 to
150, 000 pounds/ hr).

4. 1,370 nm 54 inch (steamflow of 68,180 to 81, 800 kg/hr 150,000 to
180, 000 pounds/ hr).

b. Lower drumshall not be |less than 610 mm 24 i nches in dianeter.

c. Drumshall be provided with two 300 by 400 nm 12 by 16 inch elliptical
manhol es with doubl e cl anps, studs and gaskets.

d. Boiler shall be provided with connections as shown.
.4.5.2 Tubes
.4.5.2.1 Furnace and Boil er

Furnace and boiler tubes shall not be less than 50 mm 2 inches in dianeter
and the thickness shall conformto that given in ASVME BPVC SEC | for the
pressure specified. Tubes shall be bent to a true radius. Tubes that are
distorted in bending, flattened or ridged are not acceptable. Tube holes
in the drumshall be drilled, reaned and serrated. Design of the tubes
shall permit drunms and tubes to drain by gravity.

.4.5.2.2 Fur nace Wat er wal

Furnace waterwal |l shall extend the entire length of furnace setting and
shall consist of 50 mm 2 inch tangential electric resistance wel ded stee
tubes or wel ded furnace menbrane wall. Tubes connected to the druns and/or
| ower headers shall be expanded into bored tube seats. |[|f headers are
provi ded, | ower headers of sidewalls shall be round or square design. Lower
header shall be provided with gasketed handhol e covers for easy access to
each wall tube. Tube bend radii shall be sized for standard turbine type

cl eaners for easy pass through for cleaning of the full length of the tubes.

.4.5.2.3 Convecti on Tubes
Convection tubes shall be electric resistance welded construction in
accordance with ASME BPVC SEC I. Convection tubes shall be arranged to

ensure proper and effective soot blow ng. Convection tubes in the boiler
section shall be expanded into the upper and | ower druns.
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2.4.5.3 Baffles

Baf fl es shall be arranged to direct products of combustion into contact
with heating surfaces without short circuit of flue gas at the outlet or
excessive loss of draft. Baffles shall be either a refractory materi al
tangent tubes or a netal suitable for the tenperature encountered.

2.4.5.4 Supports

Boiler and firing equi pment shall be supported fromthe foundation wth
structural steel independent of brickwork. Boiler supports shall permt
free expansion and contraction of each portion of the boiler wthout

pl aci ng undue stress on any part of the boiler or setting. For lifting and
handling of the boiler, lifting lugs shall be welded to the steam drum
Boil er skid shall be reinforced and provi ded with space beneath the end of
the beam for jacking the unit during installation. Holes shall be provided
in the main beamfor use by a rigger to drag or lift the unit by its base
frame for final positioning, if this nethod recommended by boiler
manufacturer.

2.4.5.5 Boi l er Casing and Insul ation

Boi |l er shall be conpletely encased in a double casing and filled with

bl anket insulation. Casing shall be constructed of not lighter than 3.4 mm
10 gauge wel ded bl ack steel sheets. Casing shall be gastight and shall be
reinforced with structural steel to provide rigidity and prevent buckling.
Refractory or insulation behind the waterwal |l tubes shall be not |ess than
65 mMm 2 1/2 inches thick. Insulation shall be of sufficient thickness to
ensure an average casing tenperature in the furnace area not in excess of
60 degrees C 140 degrees F with a surface air velocity of 0.25 neters per
second 50 fpmand an anbient air tenperature of 38 degrees C 100 degrees F
when operating at full capacity. Insulation material and installation
shall be as recommended by the boiler manufacturer. Exposed portion of the
boil er drum shall be insulated with nmineral wool block and enclosed in a
wel ded 3.4 nm 10 gauge steel casing, field installed. Refractory and

i nsulation shall be factory install ed.

2.4.5.6 Access Door and Cbservation Port

The boiler shall be provided with access doors in sufficient nunber, size
and | ocation for cleaning, inspection and repair. Access door shall be
gastight and interior surfaces exposed to direct radiation and high
tenperature shall be lined with approved refractory material to prevent
excessive heat | oss. Access doors that are large or weigh nore than 23 kg
50 pounds shall be hinged. In addition, at |east two observation ports
with cast iron covers shall be provided, one on the front and one on the
rear wall of the furnace, so that the entire inner surface of the furnace
is visible fromone or nore ports.

2.4.5.7 Settling Chanber

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

NOTE: Specify for No. 4 and No. 6 fuel oil

*% *% *% *% *% *% *% *% *% *%%

Settling chanmber for the renoval of fly ash shall be provided bel ow the
| ast pass of the boiler with suitable nmeans for frequent cleaning wthout
shutting down the boiler
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2.4.5.8 Soot Bl ower
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NOTE: Specify for No. 4 and No. 6 fuel oil.

*% *% *% *% *% *% *% *% *%%

Boi |l er shall be provided with soot blower for convection bank cl eaning.
Soot bl ower shall be steam operated, valve-in-head type and shall be
furni shed conplete with wall sleeve, clanps, hangers, supports, manual
operating chains and ot her appurtenances required for a conplete
installation. The blower elenents shall be so arranged that all parts of
the heating surfaces shall be cleaned of soot deposits when rotated by
electric notor actuated by [automatic sequence from boiler control panel]
[ manual switch fromboiler control panel]. Soot bl ower el enments shall be
of such length, diameter and total nozzle area that for the operating
pressure involved there will be no significant difference in the cleaning
ef fect between the nozzle nearest the inlet and those farthest fromthe
inlet of the element. Soot blower shall be nmade of a material that wll
satisfactorily withstand the tenperature in the zone where it is installed.

.4.5.9 Economizer

a. Boiler shall be furnished with a rectangul ar, package extended surface
economi zer. Econoni zer shall be shop assenbl ed and shi pped conpl ete
with structural steel franme, inner casing, shop applied insulation and
[ ] mm gauge box ribbed nmetal |agging. Economizer shall be
designed and fabricated in accordance with ASME BPVC SEC |I. Flue gas
fl ow t hrough econoni zer shall be vertical with orientation of
econom zer as shown.

b. Econom zer shall be of continuous tube, |oop tube design and shall be
conpletely drainable by gravity after installation. Design and
arrangenent of economni zer shall be such that there will be no steamning
in the econom zer under any |load or operating condition. M ninum
design tenperature of the econom zer shall be 370 degrees C 700 degrees
F. Econonmizer shall be hydrostatically factory tested at 1.5 tinmes the
tube side design pressure or at |east 2.07 MPa 300 psi in the presence
of a Code Inspector. The unit shall be ASME code stanped and shal
i ncl ude nanepl ate and code docunentation

c. Extended surface shall be of solid continuous, resistance wel ded carbon
steel fins. Maxinmumfin spacing shall be | ] fins per neter foot.
Fins shall be not less than 1.9 mm 0. 075 i nches thick

d. Headers shall be SA-106-B with m ni mum Schedul e 40 wall thickness and
equi pped with m ni mum ANSI d ass [ ] raised face weld neck flanged
connections. Header wall thickness and flange rating shall be
dependent on tube side design pressure in accordance with
ASME BPVC SEC | requirenents. Tube arrangenent shall be of the open
lattice design. Drilled tube sheets are not acceptable

e. Hot structure design shall be gastight and designed for a ni ni mum of
250 nm 10 i nches wc gas side pressure.

f. Pressure parts shall not be in contact with tube sheets.
g. Inner casing shall be a mnimmof 3.4 nm 10 gauge carbon steel

h. The econoni zer shall be designed for the nmaxi mum operating conditions
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of the boiler and shall be capable of reducing boiler stack exit flue
gas tenperature to 148 degrees C 300 degrees F when the boiler is being
fired with natural gas or oil and being supplied with feedwater at

[107] [ ]degrees C [225] | ] degrees F at all boiler |oads.

i. The boiler feedwater head | oss through the econonizer shall not exceed
103 Pa 15 psi at maxi num boil er | oad.

j. The economizer shall be insulated with a mininmm50 nm 2 inch thick
bl anket type mineral wool or approved equal

k. CQuter casing shall be weatherproof with a mininmnum7.5 nm 22 gauge
corrugat ed gal vani zed carbon steel |agging. Exposed surfaces not
encl osed by outer casing shall be painted with high tenperature
al um num pai nt .

. Mnimuum19 nm 3/4 inch vent and drain connections shall be provided on
f eedwat er headers.

m  Economi zer shall be provided with electrically operated soot bl owers.
The quantity of the soot blowers shall be as recommended by the
manuf acturer. Soot blowers shall be installed transversely to provide
maxi mum cl eani ng capabilities.

n. Access door of carbon steel construction shall be provided in the
economi zer design. Access door shall be insul ated.

0. The econonizer shall be designed to accept piping reactions wthout
di stortion or creating overstressed conditions in the piping.

.4.6 Fi ret ube, Package Type Steam Boil er

Boi | er pressure vessel shall be constructed and stanped in accordance wth
the rules of Section 1 of the ASME BPVC SEC | ASME manufacturer's data
reports shall be executed by the manufacturer and an authorized inspector
who holds a valid conm ssion issued by the National Board of Boiler and
Pressure Vessel Inspectors prior to shipnment. ASME nanufacturer's data
shall be furnished to the Contracting O ficer, the inspection agency and
the state and local authorities at the place of installation. Pressure
vessel shall be stanped for 1030 kPa 150 psig design pressure.

.4.6.1 Heat i ng Surface

Boi |l er furnace tube shall have its centerline below the boiler centerline
for maxi mum wat er coverage. Boiler shall have a m ni num of 0.465 square
meters 5 square feet of fireside heating surface per rated BHP. Furnace
shal | be | arge enough for conpl ete conbustion of fuel at maxi num capacity
wi t hout flane inpingenent. Heating surface shall be fully accessible for
i nspection and cl eaning w thout disturbing the burner equipnent.
observation and sight ports shall be |located at each end of the boiler to
al l ow i nspection of flame conditions. A rear access opening with
observation port shall be provided. Handhol es and nanhol es shall be
provi ded in accordance with ASME BPVC SEC |

.4.6.2 Boi | er Firetubes
Boil er firetubes shall be not |less than 50 mm 2 i nches in di aneter,

seam ess steel tubing expanded to the tube sheets. Wl ded wel ded firetubes
are not acceptable.
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2.4.6.3 Fl ue Gas Exhaust

Fl ue gas exhaust connection and stack thernoneter shall be |ocated on the
top centerline. Boiler flue outlet shall be furnished with a nmanual cast
iron | ocki ng danper.

2.4.6.4 Boi | er Supports

Boiler and firing equipnent shall be supported fromthe foundation. Boiler
supports shall be heavy duty structural steel base with lifting |ugs and
rigging holes in the skid to facilitate installation. Two (2) or nore
lifting lugs shall be located on top of pressure vessel.

2.4.6.5 Refractory

Front boiler door shall be either hinged or davited, as required, to

provi de access to firetubes without disconnecting the burner or fuel train.
Front boiler door shall be configured such that front tube sheets are fully
accessi bl e for inspection and cl eani ng when open. Rear door shall be
davited. "Dry back" boilers having rear door refractory are not
acceptable. Doors shall be sealed with ceranic fiber rope gaskets and
fastened securely using lugs and nuts threaded onto studs welded into the
vessel. Rear door shall be insulated with blanket insulation with a steel
covering. The front door refractory and insulation shall be contained in
the formed door which must swing open for inspection of brick work. Subnmit
Saf ety Data Sheets detailing refractory materials contained within the
boiler.

2.4.6.6 Boi |l er Insul ation

Boil er insulation shall be minimum50 mm 2 inch fiberglass bl anket covering
entire circunference of pressure vessel and shall be protected by preforned
sheet netal lagging. |Insulation shall be covered with mininum 0.8 nmm 22
gauge preforned sheet netal and factory painted before shipnent using a
hard finish enanel coating.

2.4.7 Boiler Trim
Boi |l er shall be provided conplete with the following trim

a. Water colum consisting of gauge glass set, gauge glass and water
col um bl owdown val ve.

b. Low water cutoff, as an integral part of the boiler feedwater control.
Cutof f shall be factory wired into the burner control circuit to
prevent burner operation if the boiler water level falls belowthe safe
operating | evel.

c. An auxiliary low water cutoff shall be nounted below the prinmary unit,
wired in series with the prinmary unit, and provided with a manual reset
device.

d. Steam pressure gauge, range to suit operating pressure, shall be
provi ded on the boiler front, including siphon, cock and test
connection.

e. Steam safety valve of type and size to conmply with ASME Code
requirements.
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f. Two bottom bl owdown connections, one at the bottomfront and one at the
bottomrear of the vessel

g. A mninmmof [ ] surface bl owdown connection[s].
2.4.8 Preventi on of Rust

Unl ess ot herw se specified, surfaces of ferrous netal subject to corrosion
shall be factory prime painted with a rust-inhibiting coating and
subsequently factory finish painted in accordance with the manufacturer's
standard practice. Equi pnent exposed to high tenperature when in service
shall be prinme and finish painted with the manufacturer's standard heat
resistant paint to a mninumthickness of 0.025 mm 1 mil. Interna

surfaces of tubes and piping that will not be in storage nore than three
months prior to being placed in service shall not be painted, but shall be
coated with a water soluble pipe oil for rust protection. Surfaces which
will be exposed directly to the flue gases (fireside furnace surfaces, OD
surface of convection pass surfaces, inside of flues and ducts) need not be
coated with a high tenperature heat resistant paint, but shall be protected
with a suitable coat of the manufacturer's standard prinmer. Surfaces that
wi Il be covered by insulation and | aggi ng shall be painted with a high
tenperature heat resistant paint.

2.4.9 Factory Coating
Equi pment and conponent itenms, when fabricated fromferrous netal, shall be
factory finished with the manufacturer's standard finish unless otherw se
specified.

2.5 FUEL BURNI NG EQUI PMENT

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: Determine the boiler em ssions NC,
requirenents. Boiler enmissions nust conply with

| ocal environnental permts. State regulations nmay
be nore stringent than Federal Regulations. Delete
flue gas recirculation (FGR) if not required.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

Fuel burning equi pnent shall be provided conplete with flame safeguard
system forced draft |ow NG, burner, conbustion air w ndbox, piping, fue
trains and instrunmentation supplied as a factory assenbl ed and nounted
package on the boiler front. Packaged burner shall be capable of firing
the boiler at a continuous rating as schedul ed, using [nhatural gas at 69 Pa
10 psi] [No. [2] [4] [6] fuel o0il] as an [integral] [conbination] unit[.]
[suitable for firing either fuel separately, designed to pernmt a quick
changeover without nodification of equipnent]. Provisions shall be

i ncorporated for wi thdraw ng, shielding or otherw se preventing the oi
burner from cooking while firing gas. Enissions guarantees shall apply
through specified turndown range. Flue gas recirculation shall be
utilized to | ower em ssions, but shall be linited to 15 percent and shal
be i nduced by the conbustion air fan. Burner shall have a stable flane
over the turndown range. Primary air spinner zone, zone divider and main
burner shall be renpbvable w thout renoving the entire register or w ndbox.
Regi ster front plate shall have a sw vel scanner and observation port.
Submit an Environmental Pernmit Conpliance certificate regarding the boiler
emissions.
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5.1 Pilot
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NOTE: Sel ect one type of pilot (natural gas,
liquified petroleumgas or fuel oil) and renove the
others.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

a. Pilot burner shall be natural gas-electric type with the capacity
required to reliably light off the boiler. A 6,000 volt secondary side
ignition transformer shall be supplied and mount ed backsi de of the
windbox.

b. Pilot shall be liquefied petroleumgas (LPG type. Two 18 kg 40 Ib
cylinders shall be located on concrete pads outside of the building as
shown. Manifold and valves for cylinders to allow renoval and filling
of one tank without interrupting service to pilot shall be included.
Regul at ors and gauges shall have adequate capacity to serve pilot.

c. Pilot shall be straight mechanical or atonizing type as specified for
the burner. Pilot systemshall be designed to fire No. 2 oil and shal
be provided conplete with fuel oil punp, safety shut-off valve
integral metallic screen strainers and a cartridge type filter
Ignition transforner shall be rated at not |ess than 10,000 volts on
t he secondary si de.

d. Provision shall be made in the burner housing for inspection of the
pilot flamne.

e. Pilot shall be provided wth individual manual shut-off valve, pressure
gauge, pressure regulation separate fromthe main burner, self closing
sol enoi d val ve and vent valve in accordance with FM APP GUI DE and UL 795.
Pilot and valving shall be in accordance w th NFPA 85.

.5.2 Burner Refractory Throat

Burner refractory throat shall be nade of high quality castable refractory
suitable for 1650 degrees C 3000 degrees F. The precast refractory in a
steel retaining ring with stainless steel anchors shall be shipped
separately for field nmounting on the boiler. Burner refractory throat
shal |l be concentric with the burner, contoured to ensure conplete m xing of
[air and natural gas] [air and oil] [air and natural gas and air and oil],
and designed to assist in conplete conbustion by radiating heat to the
fuel. Burner shall be so positioned that the flane parallels the contour
of the burner refractory throat but avoids striking the refractory.

.5.3 Windbox

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Intent is to provide capability for flue gas
recirculation (FGR) on all boilers specified, either
for present use or future installation

*% *% *% *% *% *% *% *% *% *% *% *% *%%

W ndbox shall provide even airflow. Wndbox shall not interfere with
boi | er snmoke box door operation and shall have a flange bottom for easy
firmnounting on a support structure. Wndbox shall be provided with an
i nduced flue gas recirculation (FGR) inlet adaptor assenbly.
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5.4 Conbustion Air Fan

Conmbustion air fan shall be centrifugal type with backwardly inclined air
foil bladed wheel. Conbustion air-fan wheel shall be directly driven by a
TEFC NEMA frane notor and shall be conplete with inlet cone and screen and
flange outlet. Conbustion air fan shall be bottomflanged to be nounted on
sane structural nenber as wi ndbox. Conbustion air-fan shall be sized to
provide sufficient static pressure to overcone system | osses when providing
15 percent excess air at maxinmumfiring rate, plus the anmount of flue gas
induced to conply with the NC, enission requirenents.

.5.5 Conbustion Air Danper

Conbustion air danper shall be flanged and | ocated between conbustion air
fan and wi ndbox. Conbustion air danper shall be suitable for specified
turndown and shall provide sane turndown performance when up to 15 percent
flue gas is induced and mi xed in the airstream

.5.6 Fuel G| Burner

Fuel oil burner shall be [nechanical pressure atom zing] [ steam

atomi zing][air atom zing] type conforming to UL 296, UL 726 and NFPA 85,
capabl e of burning [heated] [unheated] [No. 6] [No. 4] [No. 2] fuel oil.
Fuel oil burner shall be capable of firing boiler to maxi mum capacity with
turndown range of [eight (8) to one (1) for boiler above 2452 kW 250
horsepower] [four (4) to one (1) for boiler 2452 kW 250 horsepower or

|l ess]. Fuel oil burner shall be quiet in operation wthout bloworch
effect or tendency to |localize heat at any one part of comnbustion chanber
and wi t hout depositing unburned oil on any part of conbustion chanber or
boiler. Fuel oil burner shall be easily noved out of firing position for
cl eani ng, inspection, adjustnment and nai nt enance.

.5.7 Nat ural Gas Burner

Nat ural gas burner shall be a nulti-spud burner with gas feed pipe in
center of air register for easy renoval. Natural gas burner shall be
forced draft type and shall be suitable for efficiently burning natural gas
having a calorific value of [__ ] Joul es per cubic neter Btu per cubic
foot when supplied at a pressure of approximately [__ ] kPa psig

Natural gas shall be discharged in burner throat area. Natural gas-air
prem x or natural gas discharged outside of burner throat are not
acceptable. Main natural gas burner shall be capable of firing the boiler
to maxi num capacity with a turndown of [ten (10) to one (1) for boilers
above 2452 kW 250 horsepower] [four (4) to one (1) for boilers 2452 kW 250
hor sepower or |ess].

5.8 FIl ane Saf eguard System

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Edit for fuel choice and sel ect appropriate
options.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

a. The flame safeguard system shall be manufactured by burner manufacturer
and nounted in boiler control panel as a panel insert. Flane safeguard
system conponents shall be UL Iisted. Conplete and autonmatic flame
saf equard system shall be provided in accordance with NFPA requirenents
safe start-up, on-line operation and shut-down of package burner
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FIl ane saf eguard system shall be m cro-processor based system i ncl udi ng,
but not linmited to, automatic burner sequencing, flane supervision
status indication, fire-out annunciation and self diagnostics.

FIl ane saf eguard system cabi net shall house overcurrent protective
devices, and notor starters for the conbustion air fan notor, burner
danper notor and electric oil heater. Control transforners and an
RS- 232C serial comunication port shall also be included.

Fl ame scanner shall not require a separate purge air supply. Flane

scanner output signal shall be connected to flane anplifier nodule in

m croprocessor based unit. Wthin four seconds after |oss of flane,

flane safeguard controller shall shut the automatic safety shut-off

fuel valve[s] [and open the gas automatic vent valve]. Flanme failure

signal shall be displayed on flanme safeguard display or burner control

panel.

Logic provided with flame safeguard system shall:

(1) Prevent introduction of igniter flame (pilot) or main fuel flane
to furnace until furnace, boiler passes, breeching and stack have
been purged of conbusti bl e gases.

(2) Prevent opening of automatic fuel shut-off valves in main fue
line until igniter flame is proven.

(3) Limt trial for main fuel ignition to ten (10) seconds fromtine
igniter flanme is proven.

(4) In event of burner failure, operator intervention shall be
required to manual ly reset flame safeguard controller prior to
restart.

Fi rst-out annunciation shall be provided by an expansi on nodul e.

Alarns and fl ane-outs shall be individually annunci ated at panel front

and transmtted along with other process points nonitored by the pane

to [Central Monitoring System (CVS)] [ Supervisory Conputer

Workstation[s]] for graphic display. Follow ng points, at a ninimm

shal | be individually annunci ated by flane saf eguard system

(1) Low water |evel

(2) Low water cutoff.

(3) High water |evel

(4) High steam pressure

(5) Low atom zing [steam pressure] [or] [air pressure].

(6) Low fuel oil pressure.

(7) Low fuel oil tenperature.

(8) High natural gas pressure.

(9) Low oxygen concentration

FIl ane saf eguard system cabi net shall be provided with [natural gas]
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[No. 6] [No. 4] [and] [No. 2] oil fuel selector. Selector shall be

integrated into controls such that when No. 2 oil is selected, [ow oil
tenperature switch [and electric heater] [is] [are] taken off line from
oil train.

h. Indicating |ights shall also be provided for foll ow ng:

(1) Limts satisfied.
(2) Purging.

(3) Pilot ON

(4) Main flame ON
(5) Flame failure.
(6) Fuel oil ON

(7) Natural gas ON

i. Indicating pilot lights shall be industrial, oil-tight construction
with push-to-test feature or "All-Pilot Lights" test button.

5.9 Boi | er Piping Trains

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

NOTE: Delete oil heater, oil tenperature swtches
and oil tenperature gauge for plants which will not
burn oil heavier than No. 2 fuel oil now or in the
near future. Wen heavy oil is burned, steamis
typically used to heat it nearly to burning
tenperature and el ectric heat is used for trinmng
(approx. 11 to 17 degrees C 20 to 30 degrees F).
However, full capacity electric oil heating (approx.
56 degrees C 100 degrees F rise) or other

i ndependent heat source is needed to cold-start the
plant. Cold start capability should be provided for
at least two boilers for nmultiple boiler plants. |If
the plant is operable on energency power,

consi deration should be given to supplying the ful
capacity electric oil heaters fromthe energency
source.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

Piping train shall be conpletely prepiped, wired and mounted on boiler
[Fuel oil and [steani [Air] atom zing systens] [and] [natural gas] train
shall be in accordance with NFPA and FM standards and requirenents and
shall include but not be limted to following itens:

.5.9.1 Fuel Gl Train

a. NFPA 31.
b. Adjustable fuel oil pressure regulating and relief device.

c. Fuel oil flow control valve with characterizing adjustnments to natch
airflow.
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Dual (NC) motorized oil shut-off valve with proof of closure.

Low fuel oil pressure swtch.

Fuel oil flow transmtter.

Fuel oil pressure gauge for fuel oil supply and burner pressure.
Manual shut-off val ves at connections to supply and return headers.
"Y' type strainer.

Fuel oil check val ve.

High fuel oil tenperature swtch.

Low fuel oil tenperature swtch.

Fuel oil tenperature gauge.

El ectric fuel oil preheater capable of raising oil tenperature 56
degrees C 100 degrees F at rated firing rate and conply with UL 574.

.2 Steam Atom zing Train
Manual shut-off val ve at connection to atom zing supply.
Y-type strainer in atom zing steamli ne.

Aut omati ¢ shut-off sol enoid and check valve in atom zing steam branch
line to allow autonatic purging of burner.

Check valve to prevent backflow in steamline.

Pressure gauge with isolating valve for servicing in atom zing steam
supply and at burner.

Sol enoi d shut-off valve to cl ose when burner shuts down.

One sel f-contai ned pressure regul ating valve to maintain aton zing
st eam pressure.

Low at om zation steam pressure sw tch.

Steam trap.

.3 Air Atom zing Train

Manual shutoff valve at connection to atom zi ng supply.
Y-Type strainer in atom zing air |ine.

Aut omati ¢ shutoff sol enoid and check valve in atonmizing air line to
al | ow automati c purging of burner.

Check valve to prevent backflowin air |ine.

Pressure gauge with isolation valve for servicing in atom zing air
supply and at burner.
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Sol enoi d shutoff valve to cl ose when the burner shuts off.

One sel f-contained pressure regulating valve to maintain atomizing air
pressure.

Low atom zation air pressure swtch.

.4 Nat ural Gas Trains

NFPA 54.

Natural gas flow control valve with characterizing adjustnents to match
airflow.

Manual shut-off valve (NO at supply and discharge of vent and drain
valves.

Manual shut-off valve (NO at igniter natural gas supply and di scharge
of vent and drain val ve.

Y-type strainer supplied in igniter natural gas and main natural gas
lines.

Two (NC) sol enoid safety shut-off valves, in series, inigniter line
with one (NO solenoid vent valve | ocated between safety shut-off

val ves, piped to atnosphere through the roof.

Two shut-off valves with proof of closure, piped in series in nmain gas
line with one (NO solenoid vent valve |ocated between safety shut-off
val ves, piped to atnosphere through the roof.

One pressure regulating valve in igniter natural gas line to regul ate
natural gas pressure to igniter.

One pressure regulating valve to regulate nmain natural gas pressure at
natural gas train inlet.

Nat ural gas neter.

Natural gas flow transmtter for main natural gas to burner.

Pressure gauge, with shut-off valve for mamin natural gas supply.
Pressure gauge, with shut-off valve for main natural gas at burner.
Pressure gauge, with shut-off valve for natural gas supply to igniter.
Pressure gauge, with shut-off valve for natural gas igniter.

Low natural gas pressure switch.

H gh natural gas pressure swtch.

CONTROLS
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NOTE: This paragraph specifies several |evels of
avai | abl e control systens. Bracketed text or
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section denotes designer's options. The base |evel
of required controls is an integrated system of

| ocal control and nonitoring panels. An upgrade to
this systemwoul d i nclude a renote supervisory

wor kstation to nmonitor and alarm functions of the
boiler plant via a network controller LAN.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

a. Boiler controller and plant master controller systems, and other
sub-control systens specified herein shall be provided by a single
control manufacturer.

b. For multiple boiler installation, boiler No. 1 control panel shall act
as the plant master control and contain controls conmon to al
boilers. Interfaces between flame safeguard, conmbustion control and
burners shall be provided.

c. System conponents shall be electronic, solid state, m croprocessor
type. Control conponents shall operate on 120 VAC power.

d. Analog signals to and from field-munted devices shall be 4-20 mA DC
Anal og signals between rack or panel -nounted devices shall be [4-20 mi]
[1-5V] DC.

.6.1 I nstrunment System

I nstrument systens shall be powered by 120 volts alternating current, 60
Hertz or 24 volts direct current 2-wire system The 24 volts direct
current powered systens shall receive power fromthe central contro
system Instrument enclosures shall conformto Section 26 20 00 | NTERI OR
DI STRI BUTI ON SYSTEM Transnmitter output signals shall be 4 to 20 mADC.

.6.2 I ndicating Instrunments

Indicating instrunents shall have the normal operating point marked in
green on instrunment. Transmitters shall include output neters in
integrally nounted housings. Calibration shall be set by manufacturer, and
adj ust nent access shall be internal only.

.6.3 Factory Tests

Instrunments, units, and other accessories shall be inspected, calibrated,
and tested. Calibration shall be to manufacturer's standard for accuracy
of input versus output. Submit Certificates of inspection, test, and
calibration tags of instrunmentation to be used during boil er acceptance
test ensuring conpliance with standards; certificate of conpliance with
appl i cabl e codes after boiler installation and one certificate for each
boiler. Control system manufacturer shall configure, program stage, and
burn-in the control systemprior to shipment to construction site.
Programm ng of configuration and constants data shall be perforned at this
time, and stored on disks. Burn-in shall be for a mininmmof 10 days of
conti nuous operation. The Governnment reserves right to witness factory
tests. A thirty-day advance notice shall be given to the Government prior
to comencing any factory tests.

6.4 Sequence of Operation
a. Plant nmaster controller shall vary firing rate of [all] boiler[s] [in

parallel]. Plant naster controller shall receive a pressure signa

SECTION 23 70 02.00 10 Page 40



frommai n steam header and generate a signal to drive boiler naster
controller[s].

Boi l er master controller shall increase or decrease firing rate based
on conparison to setpoint.

c. Steam pressure control shall include proportional plus reset
control nodes.

Conmbustion controls shall be fully integrated with flane safeguard
systemto assure lowfire startup and conpl ete purge regardl ess of
boi |l er master output signal.

Conbustion control strategy shall be single point positioning with
oxygen trim

Boiler firing rate shall be controlled by actuating burner jackshaft
drive motor to nove jackshaft that nechanically |inks fuel and
conbustion airfl ow.

Boi | er oxygen trim shall be acconplished by nmodul ati ng combustion air
danper to alter fuel-air ratio based on input from oxygen anal yzer

Control | oops shall include manual -autonmatic stations to provide for
control of system Each nanual -automatic station shall contain a built
in indicator to graphically depict variable being controlled.

Control system shall be arranged so that failure of control system for
one boiler does not affect automatic and nanual operation of other
boilers. Comon electrical signals shall be electrically isolated in
each boiler section.

Enclosures

Free-standi ng or boiler-nounted factory-assenbl ed steel enclosure with
i ndicators, control switches, flane safeguard cabinet and indicating
lights on cabinet front and relays and other conponents nmounted on

i nterior subbases shall be provided for each boiler. For multiple
boiler installations, the boiler No. 1 panel shall contain controls
common to all boilers. Enclosure shall have | ocking doors and shal
conply with NEMA I CS 6.

Encl osure shall be NEMA 12, 11 gage steel, all welded construction with
m ni mum radi us corners, stiffened as required and framed wi th angl es.
Door shall be constructed of 14 gage steel with key-locking vault
handl e and three (3)point |latches. Doors shall be fully gasketed.

Met al surfaces shall be cl eaned, phosphatized, prined and fini shed.
Interior shall be glass white enanel. Exterior shall be gray texture
pol yur et hane enanel to provide resistance to fuel oil, solvents and
abrasion. Engraved plastic |am nated nanmepl ates shall be provided for
devices on the front of the cabinet except where devices thenselves are
provided with a service engraving. Naneplates shall have white letters
on a bl ack background and be mninum 6.5 nm 0.25 inch height, nounted
with screws or epoxy or secured by pilot light or switch. Equi prent
title and identification nunber shall be listed. Abbreviations are not
acceptable.

Encl osure mount ed devi ces shall be properly supported, front and rear
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and shall occupy the upper portion of the enclosure front.
Encl osure wiring shall conply with acceptable standard panel practice.

The 120 volt, 60 Hz circuit wiring shall be nunber 16 AWG m ni nrum THW
600 volt insulation, color coded. Signal circuits, less than 50 volts,
shal | be nunber 18 AWG nmi ni num or nunber 20 AWG i n nul ti-conduct or

cable.

Devi ces requiring power shall be wired so that when wires are renoved
fromone device, power will not be interrupted to other devices.

Encl osure- mount ed devices shall be wired to nunbered | ug and screw
termnals so that field wiring can easily be terninated in the panel

Si gnal common and power common buses shall be supplied. Signal comon
shall be connected to earth ground at one point.

Controllers
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NOTE: Single |oop controllers are specified.
Consi der progranmable |ogic controllers (PLCs) as an
option.

*% *% *% *% *% *% *% *% *% *% *% *%%

Control ler shall be nicroprocessor-based and shall be of single |oop
design. Controller shall be flush-nmounted in control cabinet and shal
have spl ash-proof nylar faces. Operator pushbuttons shall be of the
menbrane type and have tactile feedback. A 4-1/2 digit numeric display
shal | be provided on front of controller

Two bar graphs shall be provided on the front of controller to give an
anal og interpretation of process variables, setpoints or deviation
These shall be of the 100 segnment LED type. A dedicated 20 segnment LED
bar graph shall be provided for the controller main output.

Each controller that drives a final control device (danmper, valve or
other) shall be provided with a hard manual backup station to ensure
operator control in the event of a nmenory failure or service
requirement.

Control ler output logic shall include proportional, plus integral, plus
derivative (PID) nodes.

Multiple | oops on single controller are not acceptable. During
i ntegral hard manual backup nobde, operator shall have control of output
via up-down pushbutton and shall have output indication

Shoul d the controller or nenory fail, controller shall deenergize a
dead-man relay and alert operator to use backup station

Backup station may be separate station or nay be integral to main
controller. If Integral, backup circuitry nust function when
controller is renmoved for servicing.

Control l er shall be capable of being configured in field w thout use of

external computers, hand-held terninals, EPROM programers or other
devices.
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Configuration changes and tuni ng adjustnents shall be acconplished by
neans of key pad on controller front. Controller digital circuitry
shall be protected from power surges and spi kes by optical isolation or
by uninterruptible power supply.

Configuration shall be maintained in (2) renpvable battery backed RAM
chips. Failure in primary nmenory shall cause backup nmenory to be
downl oaded automatical ly.

Equi prent Controller Self-Tuning PID Loop Routine

(1) Self-Tuning PID Loops: Three nethods of tuning PID Loops shal
be avail able: Mnual, Automatic, and Adaptive. Provide tuning
utility allow ng collection of data and process tuning in rea
time.

(2) The tuning utility shall display follow ng infornmation on display
upon operator request: Control |oop being tuned, |nput process
vari able, Qutput control variable, setpoint of |loop, Integra
reset interval, and Proportional band, Derivative rate interval.

(3) Above information shall be displayed on supervisory workstation
in graphic format with automatic scaling such that the i nput and
out put vari abl e are superinposed on a graph of tinme versus
variable. Programshall allow operator to affect output variable
by nmodi fyi ng setpoint, and tuning paranmeters, and view results on
display.

(4) Automatic Tuning: Provide controller with on-line or nanual
utility to disturb process. UWility shall nmonitor the results and
cal cul ate new paraneters for sanple interval, Proportional band,
Integral gain, and Derivative gain. Utility shall be usable
during conmi ssioning process to establish reasonabl e val ues, then
turned off.

(5) Adaptive Tuning: Provide controller with on-line utility which
may run continuously.

(6) Adaptive tuning shall be initiated autonmatically whenever
operator-defined change in the process input variable is
detected. Uility shall nonitor process (control |oop) after
natural disturbance, and automatically recal cul ate Proportiona
gain, Integral gain, and Derivative gain. This utility shall be
used to keep a systemtuned, as the equi pnent ages and occupancy
and | oads change, after comm ssioning.

The tuning utility shall display follow ng informati on on the CRT upon
operator request:

(1) Adaptive control is enabled or disabled.

(2) Maxi mum bunp: output step change required to produce a change in
i nput, greater than noise level, but not so great as to danmge
equipment.

(3) Setting tine: time it takes PID output process variable to
settle down after a process disturbance. For automatic tuning,
time interval between setting PID output to control point and
begi nni ng of tuning cycle. For adaptive tuning, minimumtine that
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7

wi || be observed between paraneter cal cul ations.
(4) Maxi mum overshoot: percent allowed.

(5) Target danping: desired reduction in process variabl e overshoot
fromfirst overshoot (naximum overshoot) to second, in percent.

(6) Noise band: ninimum process variable perturbation that will
initiate adaptive calculation of PID paraneters, in percent of
i nput range.
Control ler shall be provided with protocol converter/gateways wth
TIA-485 nmulti-drop comuni cations port for controller LAN network
i nterconnection to field panel controller [and to supervisory computer
workstation].
Pl ant Master Controller
Pl ant master controller [shall match individual boiler naster
controller[s] and] shall provide for proportional, integral, and
derivative (PID) control of firing rate denand based on steam header
pressure. [The plant master controller shall be located in the boiler
No.1l cabinet.] The output of the plant master controller shall go to
the boiler master plant master controller. The controller shall
provide for digital display of the follow ng:
(1) Controller output.
(2) Steam pressure.
(3) Steam pressure setpoint.
(4) CQutdoor tenperature.
(5) Total plant steamfl ow.
I nputs shall be as foll ows:
(1) Steam pressure (Anal og).
(2) Steamflow signal fromindividual boiler (Analog.)
(3) CQutdoor tenperature (Anal og).
(4) Fuel oil tenperature (Analog).]
(5) Fuel oil pressure (Analog).]
(6) Natural Gas pressure (Analog).]
Qut puts shall be as foll ows:
(1) Boiler master signal (Analog).
(2) Total plant steamfl ow.

(3) Totalized steam fl ow pul se.

Controller shall be provided with protocol converter/gateway with
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TIA-485 nmulti-drop comuni cations port for controller LAN network
i nterconnection to field panel controllers [and to supervisory conputer
workstation.]
Boil er Master Controller
Each boiler shall have a boiler master controller. This controller
shall control jackshaft in response to plant naster demand signal or in
response to boiler pressure and |local setpoint. Primary anal og out put
shal | nodul ate jackshaft actuator of boiler. Logic required to ensure
that prepurge, postpurge, lightoff and burner nodul ate cycles are
handl ed correctly and according to local regulation shall be the burner
manufacturer's responsibility. Controller digital display shall
include the following in their respective engineering units:
(1) Controller output.
(2) Natural Gas flow.
(3) Fuel Gl flow
(4) Local setpoint.
Controller inputs shall be:
(1) Plant naster signal.
(2) Steamflow.
(3) Steam pressure (Anal og).
(4) Natural gas flow (Anal og).
(5) Fuel oil flow (Anal og).
(6) Firing rate hold (Contact).
(7) Purge fromflame safeguard system (Contact).
(8) Auto fromflane safeguard system (Contact).
(9) Renote alarmsilence (Contact).
Control l er outputs shall be:
(1) Jackshaft drive (Anal og).
(2) Renote audible alarm (Contact).
(3) Flow pulse for natural gas flow totalizer (Contact).
(4) Pulse for fuel oil flowtotalizer (Contact).
Controllers shall be provided with protocol converter/gateways with an
TIA-485 nulti-drop comuni cations port for controller LAN network

i nterconnection to field panel controllers [and to supervisory conputer
workstation.]
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Feedwat er Control |l er
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NOTE: Specify two-elenment boiler water |evel

control for smaller capacity plants with relatively
stabl e | oads, such as space heating. Specify

t hree-el enent control for larger capacity plants and
unstabl e | oads, such as industrial process and Navy
pier facilities.

2.6.10

a.
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Feedwat er controller shall match other controllers in systemand shall
provide [two] [three] elenent PID control of boiler water level in
response to changing boiler level and feed forward signal of steam
flow Controller shall automatically switch to single el enent
feedwater control strategy during cold startup when steam and feedwat er
flow signals are not active. Controller digital displays shall be as
follows in their respective engineering units:
(1) Controller output.
(2) Water level.
(4) Steamflow.
(5) Feed water flow.
Controller inputs shall be:
(1) Wwater |evel.
(2) Steamflow.
(3) Feed water flow.
(4) Renote alarmsilence (Contact).
Control l er outputs shall be:
(1) Feedwater control valve (Anal og).
(2) Renote audible alarm (Contact).
(3) Steamflow (Anal og).
Controllers shall be provided with protocol converter/gateways with
TIA-485 nmulti-drop comuni cations port for controller LAN network
i nterconnection to field panel controllers [and to supervisory conputer
workstation.]

Draft Controller
Draft controller shall match other controllers in systemand shall have
capability of Pl control of furnace draft in response to changing
furnace pressure and feed forward signal of boiler |oad.
Control systemshall include logic required to interface with flane

saf equard system so as to insure that prepurge, postpurge, lightoff and
burner nodul ate cycles are handled correctly and in accordance with
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| ocal regul ations.

Control Il er shall have characterizable setpoint curves for feed forward
signal based on | oad.

Controller digital displays shall be as follows in their respective
engi neering units:

(). Controller output.
(2) Furnace draft.
(3) Furnace draft setpoint.
Controller inputs shall be:
(1) Jackshaft output (Anal og)
(2) Furnace draft (Analog).
(3) Purge fromflame safeguard system (Contact).
(4) Auto fromflane safeguard system (Contact).
(5) Renote alarmsilence (Contact).
Control l er outputs shall be:
(1) Flue gas danper actuator (Anal og).
(2) Renote audible alarm (Contact).
Control ler shall be provided with protocol converter/gateways wth
TIA-485 nmulti-drop comunications port for controller LAN network
i nterconnection to field panel controllers [and to supervisory conputer
workstation.].
Oxygen Trim Controller
Oxygen trimcontrollers shall match other controllers in the system and
shal | have the capability of PID control of fuel/air ratio in response

to flue gas oxygen content.

Control ler shall be capable of calculating and displaying boiler
ef ficiency using ASME "By Losses" nethod.

Control systemshall include logic required to interface with flane
saf eguard system so as to ensure the prepurge, postpurge, lightoff and
burner nodul ation cycles are handl ed correctly and in accordance wth
| ocal regul ations.

Controller digital displays shall be as follows in their respective
engi neering units:

(1) Controller output.
(2) Flue gas tenperature.

(3) Conbustion air tenperature.
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a.

(4) Boiler efficiency.
(5) Flue gas oxygen percentage.
(6) Jackshaft position
Controller inputs shall be:
(1) Fuel flow (oil or natural gas) (Analog).
(2) Flue gas tenperature (Anal og).
(3) Flue gas oxygen (Anal og).
(4) Conbustion air tenperature (Analog).
(5) Fuel selection (Contact).
(6) Renote alarmsilence (Contact).
(7) Jackshaft position (Anal og).
Control l er outputs shall be:
(1) Oxygen trim actuator (Analog).
(2) Boiler efficiency.
(3) Renote audible alarm (Contact).
Controllers shall be provided with protocol converter/gateways with
TIA-485 nmulti-drop comunications port for controller LAN network
i nterconnection to field panel controllers [and to supervisory
workstation.]
Al ar m Annunci at or
Each boil er naster panel shall be provided with single horn and single
al arm si |l enci ng pushbutton. First out alarm annunciation shall be
provided for follow ng alarmpoints and they shall activate alarm horn
(1) Low steam pressure.
(2) High steam pressure
(3) Low water |evel
(4) Low oxygen
(5) Low draft.
(6) Low efficiency.
(7) High flue gas tenperature.
(8) High opacity.

Each alarm condition shall activate separate visual indication to allow
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operator to |ocate cause of alarm This nay be acconplished with first
out annunci ator having | abel ed wi ndows and individual clearly | abeled
lights or with m croprocessor based English | anguage al arm nessage

di splay. Horn shall sound for every new alarm even if previously
silenced.

Controllers shall be provided with protocol converter/gateways with
TIA-485 nmulti-drop comunications port for controller LAN network

i nterconnection to field panel controllers [and to supervisory
workstation.]

Qpacity Monitor

Opacity nmonitor shall be double pass systemto provide continuous stack
opacity indication

System shal |l consist of transceiver and retro-reflector nodul e nounted
on opposite sides of the stack, and el ectronic nonitor

Bi -directional digital conmunications |ink shall connect electronics
processor and transceiver nodul e.

Transcei ver shall be provided with backlit pushbutton for calibration
offline.

Li ght source and receiver shall be provided with air purge system for
use with plant air.

El ectronics shall withstand air failures and shall nmintain on-line
service w thout shutdown. Field-nmounted device shall be in NEVA 4
enclosure.

System shal |l be suitable for operation on 120 volt single-phase power.

System shall be in conpliance with |atest requirenments of | ] Gty
air pollution control code, [ ] City engineering criteria for fue
bur ni ng equi pment and | ] State Departnent of Environnenta

Protection Opacity Mnitoring Requirenents.

When perform ng on-stack calibration, each conponent of opacity system
shal | be checked including: Iight, source, receiver, optics on stack
and associ ated el ectronics.

System shall provide a mnimumof tw (2) nonths unattended operation.
At selected intervals the systemshall performfully automatic,
on-stack calibration including zero and span. System shal
automatically and continuously correct the neasurenent for variations
in tenperature, line voltage, |anp aging and conponent drift. Dirty

| ens detection systemwith alarm and four independently sel ectable
optical density filters with range switches shall be provided. System
shal |l sanple and nold control output during calibration

The output fromthe system shall include
(1) 4-20 mADC out put.
(2) Digital display of opacity.

(3) Two digital violation occurrence neters, one for total el apsed
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ti me and one for nunber of occurrences.

. Programshall be as follows: Wen opacity exceeds setpoint, instant
flashing alert |ight signals; at 20 seconds, alarmlight lights and
contacts close. At 60 seconds, lights and contacts |ock and require
manual reset.

2.6.14 Vertical Scale Indicators

Vertical scale indicators shall be 150 nm 6 inches high for steam header
pressure, outdoor air tenperature and conbustion air tenperature.

.6.15 Digital Indicators

Oversi zed digital indicators shall be provided for fuel oil flow and gas
flow [At manufacturer option, controller displays my be used if they
show each value in engineering units, include 16 character al phanuneric
di spl ay describing what is displayed and include dedi cated bar graph that
can be used for each val ue.]

.6.16 Draft Gauge

Draft gauges for w nd box, conbustion chanber and | ast boil er pass shall be
mount ed on panel front. Operating ranges for draft gauges shall be field
verified with normal reading in mddle of scale range. Draft gauge shall

i ncl ude pi pi ng between gauge and boiler with three (3) way cocks for

shut of f and zero check.

.6.17 Recorder

a. Recorder shall be circular chart type, direct reading having evenly
di vi ded graduation. Charts shall be driven by 120 volt, 60 Hz notors.
Pens shall be provided with different color ink and arranged to pass
each other without interference. Each chart shall show 24 hours.

b. Recorder shall be capable of recording up to four points. Recorder
unit shall be fully progranmable in order that each channel can be
configured to accept 4-20 mA DC vol tage, thernmocouple and RTD i nputs.
Nonl i near inputs shall be linearized and provisions made for special
linearizations.

c. In addition to recording, recorder shall have provisions for individual
16 character tags and nmessages per channel and up to four integrators
whi ch shall be selectable either as reset or non-reset type. Each
channel shall be fitted with two alarnms sel ectabl e as absolute, rate of
change or devi ation.

d. Recorder shall neasure the follow ng points:

(1) Steamflow.
(2) Percent oxygen.
(3) Flue gas tenperature.
(4) Opacity.
e. Recorder shall be provided with protocol converter/gateways w th TIA-485

nmul ti-drop conmuni cations port for controller LAN network
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i nterconnection to field panel controllers [and to supervisory
workstation.]

2.6.18 Totalizer

Ei ght-digit, non-resettable totalizers shall be provided for: natural gas,
fuel oil and steamflow flush-nounted in each boiler control panel
Totalizers shall display directly in engineering units. Only powers of ten
(10) shall be allowable as scale factors. Power shall be backed up by a
lithiumbattery with a life span of not less than 8 years. [Snart
transmtters may be used to communicate to associated controllers on a
device level network LAN. Smart transmitters shall not reside on
controll er LAN

2.7 FI ELD DEVI CES

The followi ng field devices shall be furnished and installed to provide a
conpl ete working system

2.7.1 Oxygen Anal yzer

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: Consider specifying a reference and
calibration gas systemfor plants having two or nore
boilers at 11,700 kW 40,000 | b/ hr or greater
capacity. Oherw se, delete.
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a. Oxygen anal yzer shall be provided for each boiler. Oxygen anal yzer
shal | be stack-nmounted and shall utilize zirconium sensing el enent.
Sensing el emrent shall be inserted directly in flue gas stream and shal
be in direct contact with process gases. Sensing el enment shall be
contained within a protective housing nounted to flue gas outlet by
nmeans of adapter plate, both furnished by manufacturer.

b. Oxygen analyzer shall be equipped to allow daily calibration check
wi t hout renoving anal yzer from process.

c. Sanple gases nay be injected directly on sensing el enent while analyzer
is in process.

d. In order to elimnate tenperature effect of flue gases,
external l y-mounted tenperature controller shall be provided.
Tenperature controll er output shall be isolated 4-20 mA DC representing
0- 10 percent oxygen content as linear function

e. Reference and calibration gas systemshall be provided for each boiler
consi sting of gas supply, regulator with relief valve, gauge and
necessary val ving and piping. Electrical power connections and piping
for distribution to calibration gas connection on each anal yzer shal
be provi ded.

2.7.2 Fuel Ol Flow Transmtter

a. Fuel oil flowtransmtter shall be provided for each fuel oil flow
meter. Transnitter output shall be isolated 4-20 mA dc.

b. Panel-nounted totalizer shall be connected to transmitter. Necessary
signal conditioning devices shall be provided to integrate fuel oi
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2.

flow transmtter with control and recording instrunent panels.

c. Smart transnmitters may be used to comunicate to associated controllers
on device level network LAN. Smart transmitters shall not reside on
control | er LAN.

7.3 Natural Gas Flow Transm tter

Natural gas flow transmitter shall be provided for each natural gas neter.
Smart transmitters rmay be used to conmunicate to associated controllers on
device level network LAN. Smart transmitters shall not reside on
controller LAN.

.7.4 Steam Fl ow Meter-Transmtter

a. Steamflow neter-transnmitter shall be a Vortex-Bar neter probe designed
for pipe insertion type installation by neans of hot tap or other
non-di sruptive nethod. A steamflow transnitter shall neasure nedia
flow by nmeans of a vortex shedding flow el enent located in flow stream

b. Steamflow neter-transmitter shall have sliding-type stem passing
t hrough two pressure seals allow ng proper positioning of sensor in
flow stream and isolation valve so that transnitter can be conpletely
renoved from pi peline without disruption of process. Steam flow neter
shal |l be supplied with a two-wire preanplifier with analog 4 to 20 nA
dc out put signal.

c. Steamflow neter shall neet follow ng performance criteria:

(1) Pressure Rating: To [950 kPa 125 psig] [205 degrees C 400
degrees F]| ].

(2) Seals: Teflon.

(3) Wetted Parts: Type 316 stainless steel with 304 stainless steel
body.

(4) Flow Rangeability: 10:1.

(5) Linearity: Plus or minus 1.0 percent (to 24 mA output).
(6) Repeatability: Plus or mnus 0.25 percent at maxi num
(7) Current Limt: To approximtely 30 mA.

d. Steamflow neter-transmitter shall neet follow ng naterials of
construction criteria:

(1) Sensor: Type 316 stainless steel.
(2) Sensor Support: Type 304 stainless steel.
(3) Bushings: Stellite or stainless steel hardened with stellite.
(4) Stem 300 Series stainless steel.
e. Provide with steamflow neter-transmitter a full port gate valve with

proper flanged connection that allows steam fl ow sensor to be inserted
and renoved from pi pe under full pressure. Both valve and pipe tap
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shall have a mininmum[48 nm 1. 875 inches] | ] internal dianeter
clearance.

f. Electronics enclosure shall be NEVA [4] [4X]

g. Smart transnmitters nmay be used to comunicate to associated controllers
on device level network LAN. Smart transmtters shall not reside on
control I er LAN.

. 7.5 Tenperature Transmitter

a. Platinumresistance tenperature detector (RTD) tenperature transmtter
shal | be provided. Resistance shall be 100 ohns at [0 degrees C 32
degrees F] | ] with tolerances in accordance with BS 101-4 and DI N
43760.

b. Connections to control cabinet shall be via three identical copper
conductors of No. 14 AWG mi ni mum

c. RTD shall be inserted in protective sheath or well suitable for the
environment.

d. Transmitter shall utilize platinum RTD input to provide 4-20 mA dc
output to control cabinet. Transnitter shall be plus/mnus 0.2 percent
accuracy of calibration span, to include conbined effects of
transmitter repeatability, hysteresis, linearity and adj ustnent
resolution.

e. [Smart transmitters may be used to conmunicate to associ ated
controllers on device level network LAN. Smart transmitters shall not
reside on controller LAN. ]

f. The follow ng tenperatures shall be nonitored
(1) [Fuel oil (each boiler)].

(2) Flue gas (each boiler).

(3) Conbustion air (each boiler).

(4) CQutdoor air (one (1) per plant).
.7.6 El ectric Drive

a. Electric drive shall be provided for jackshaft and flue gas danpers.
El ectric drive shall accept signal input fromcontrol system and
provi de feedback of actuator position by neans of integra
potentiometer. Electric drive shall include four adjustable end

switches.

b. Electric drive shall have 90 degree rotation in 15 seconds and be
capabl e of | ] Newton Meter ft-Ibs of torque under continuous duty.

LT Pressure Transm tter
A pressure transmitter shall have 0.25 percent of full scale accuracy,
process fluid isolating diaphragnms, 5:1 field calibration adjustability,

NEMA 4 housing and 4-20 mA dc output. Pressure transmitter shall be
provided with a calibration valve manifold. Pressure transmtter for steam
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service shall include an isolating siphon. Following transnmitters shall be
provided:

a. Steam pressure (one per plant).
[ b. Fuel oil pressure.]
[ c. Natural gas pressure.]
d. Furnace draft.
2.7.8 Differential Pressure Water Level Transmitter

a. Boiler shall be provided with differential pressure type water |evel
transmitter.

b. Differential pressure type water |evel transmtter shall have 0.25 of
full scale accuracy, process fluid isolating diaphragns, 5:1 field
calibration adjustability, NEMA 4 housing and 4-20 nmA dc out put.

[ c. Smart transmitters may be used to comrunicate to associated controllers
on a device level network LAN. Snart transmitters shall not reside on
the controller LAN ]

2.7.9 Pressure Swi tch

Pressure switch shall have repetitive accuracy of plus or minus 1 percent
of the operating range. Pressure switch actuation shall be adjustable over
the operating range. Pressure switch shall have snap-action FormC
contacts rated for the application.

2.7.10 Tenperature Switch
Tenperature switch shall have repetitive accuracy of plus or minus 1
percent of the operating range. Tenperature switch actuation shall be
adj ustabl e over operating tenperature range. Tenperature switch shall have
a snap-action Form C contacts rated for the application.

2.7.11 Oxygen Trim Drive
Oxygen trimdrive shall be in-line piston type actuator in |inkage from
jackshaft to conbustion air danper. Oxygen trimdrive shall act to
position conbustion air danper based on signal from oxygen trimcontroller.

2.7.12 Supervi sory Conputer Wrkstation

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: For new central steam plants or as an upgrade
of existing central steam plants consider the

foll owi ng section to provide renote nonitoring
capability trend | oggi ng and graphical system
interface.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

a. Dedicated nonitoring and data collection system supervisory computer
wor kst ation, conplete with custom software shall be provided as
speci fied. Supervisory conmputer workstation computer shall collect and
store data transnmitted fromsystemcontrollers and other sensing and
noni toring devices, shall log alarns, and shall use software described
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to generate periodic reports. Data collection function shall take
priority over report generation function and shall not be interrupted
by generation of reports.

Supervi sory conputer workstation conputer shall |log data at five (5)
second interval that is adjustable as required. 1In event of alarm
condition or unusual plant operating condition, supervisory conputer
shall imrediately initiate data | oggi ng.

Supervi sory conputer workstation conputer shall be designed such that a
failure of the CPU, the storage disk, or any other device shall not
result in the loss of any previously stored data.

Supervi sory conputer workstation shall include the computer, keyboard,
printer, nmonitor, and other peripherals and shall be |ocated as shown.
Provi de cabling between the work station and the system controllers.
Provide all prefabricated cabling required between the work station and
peri pheral devices.

Aut hori zed personnel shall be capable of editing and nodifying prograns
with access code. Password protection shall be provided for all levels
of access. The multiple |evel password protection systemshall be
acceptable to the Oaner.

Supervi sory conputer workstation conputer shall be m croprocessor based
personal computer. Computer shall be provided with eight expansion

slots. Conputer shall be Mcrosoft W ndows R) conpati ble, each with a
floppy disk drive, 17 inch high resolution SVGA color nonitor for
graphi c displays. The hard disk drive shall have sufficient capacity
to performrequired data substitution routines w thout accessing ot her
data storage nmedia. [Provide a 650 MB CD-RWreader-witer-rewiter
drive with mininumof 8X wite, 4X rewite and 24X read speeds and 25
preformatted rewitable and 100 preformatted witable CD nedia disks or
archival and routine backup.] Follow ng m nimum equi pnment shall be
part of the supervisory conputer workstation:

(1) Intel Pentiumlll Cdass 633 Mhz Mcro Processor or approved equal
(2) 128 MB RAM

(3) 4 MB RAM video adapter

(4) [20] [____] @B hard disk.

(5) 2 Parallel Ports.

(6) 2 Universal Serial Bus (USB) Ports.

(7) 56,600 Baud Modem

(8) Synchronous adapter with dual port conpatible with supervisory
conput er workstation interface hardware.

(9) The keyboard shall be equipped with thirty-two function keys with
custom | egends for each key, to allow report generation, graphic
di splay selection, alarmsilencing, and data retrieval with single
key strokes. The keyboard shall be provided with a high
resolution track ball.
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g. Followi ng additional peripheral equipnent shall be provided as shown:

(1) Inkjet printer, 1200 dpi by 1200 dpi, tri-color and black ink
cartridges or four ink cartridges (red, blue, yellow and bl ack).

(2) Inkjet printer, 1200 dpi by 1200 dpi, dual ink cartridges
(tri-color and black) or red, blue, yellow and bl ack ink
cartridges or color |laser printer

2.7.12. 1 Software

NOTE: Text within brackets denotes the designer's
options.
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a. Software required for efficient operation of automatic system functions
required by this specification shall be provided. Software shall be
nodul ar in design

b. Avail abl e supervi sory conputer workstation application and system
software shall be provided with system and shall reside in supervisory
conput er workstation conputer. Unbundl ed software packages for which
vendor can charge user extra fees, require dedicated work stations or
require systemrebooting for access, are unacceptabl e.

c. Licensing agreenent from PC manufacturer shall be provided for each
sof tware program or package specified to ensure custoner support from
PC nanufacturer for each copy of software program or package provided
at supervisory conputer workstations.

d. Software in systemshall consist of both firmvare, resident in the
controller, and software resident in the supervisory conputer
wor kstation computer. Architecture of system application software and
firmvare shall be distributed, with no single system conponent
responsi ble for a control function for entire LAN. Each controller
shal |l contain the necessary firmvare, control software and I/O
capability to function independently in case of network failure.
Controller shall be able to stage, rotate and fully control the
equi prent during a comunication failure with network LAN. No active
control sequences shall be resident in supervisory conputer workstation
or central control unit. Wrkstation and controllers shall be
renovabl e from systemwi thout |oss of control function. Only alarm
nonitoring, long-termhistory collection and operator nonitor, conmand,
and edit functions nay be |ost.

e. Provide software upgrades while maintaining full operational control of
| oss of any operating features for five years after Governnent
acceptance of systemat no additional cost. Software upgrades shal
i ncl ude new versions, releases, upgrades and whol esale revisions in
software. This does not include |abor required to update graphic pages
or revise control sequences, except as caused by revisions in software.

f. Necessary hardware, software and progranmi ng shall be provided to all ow
renote access to systemvia the Internet. Access will allow user
| ocated off-site to view and nonitor current conditions at site.
Accept abl e configurations are software program naki ng the host PC
accessi ble through the Internet or devel opment of |Internet web pages
specifically for site.
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.7.12.2 Software Capabilities

a.

Primary operator interface to systemshall be through graphical, object
oriented, and interactive presentation using nmouse and cursor for

obj ect sel ection and conmands. Pl ant nanagenent software shall be

M crosoft W ndows based. ]

System shal |l support pop-up wi ndows for point commands. On selecting
object with cursor, a wi ndow shall open up to present operator with
choi ces corresponding to operator's password authorizations. These

poi nt commands shall include state changes, nanual override of
application software, test node activation and test value entry. This
wi ndow shal | include the point descriptor (nane), the point hardware

address and al arm status. ]

System shal | support pop-up windows for point editing. On selecting
object with cursor, a wi ndow shall open up to present operator with a
list of active point data base editors, if permtted by the operator's
password level. Selecting one of these editors shall allow operator to
nodi fy basic parameters associated with a point, as well as access to
prograns assigned to the point such as tine schedul es, cal cul ations,
and events.]

System shall be based on interactive pronpts and choi ces, using

di al ogue boxes as opposed to nmenorization of commands, syntax or exact
spellings. Interactive pronpt and choi ces approach shall be used in
noni toring, issuing conmands, and editing. Conmmand choi ces shal
entail clicking cursor to select correct work choice pronpts, for
exanple: ON-OFF, without typing in letters. Editing node choices shal
pronpt ranges or options, for exanple: 16 CHARACTERS for point nane,
or DI RECT- REVERSE for control action).]

Zoom It shall be possible for operator to |locate systempoint to
nonitor status, issue conmands, or edit associ ated database wi thout
know edge of the point nanme, address, or associated controller, and

wi thout having to refer to a tree directory. Qperator shall be able to
| ocate control points by, for exanple, zooning in on a floor in a
bui | di ng graphic or zoonming in on a systemin a floor plan graphic.]

System software shall be conpiled for faster execution speeds and shal
offer the following features and capabilities that foll ow

(1) Input/Qutput Capabilities: Fromthe connected supervisory
conput er workstation, the system operator shall have ability to:

(2) Request displays of current values or status using a tabular [or
graphic format.] [A global data base sorting utility shall allow
an expanded tabul ar di splay of only points on current graphic
di splay.] This [expanded tabular] display shall l|ist point nane,
har dwar e address, dynamic state or value, alarmstatus, override
and test node status.

(3) Initiate logs and reports.
(4) Change analog limts.

(5) Change point input and output descriptors, status, alarm
descriptors and engineering unit descriptors while systemis

SECTION 23 70 02.00 10 Page 57



on-line.
(6) Mdify and set up nai ntenance schedul i ng paraneters.

(7) Develop, nodify, delete or display full range of col or graphic
di spl ays. Devel opnment, editing and di splay work shall be possible
with systemfully on-line and in full conmmunications with the
Control l er LAN wi thout disruption of systemfunction

(8) Select discrete or analog sanple data fromthe field to be
automatically archived in the assigned workstation. This
archiving shall occur even if workstation is running third party
software such as word processing or electronic spreadsheets.

(9) Conprehensive report witer capability to sort and extract data
fromarchived files and to generate finished customreports.
Reports shall be initiated manually or automatically printed.
System shall have capability to print reports on daily, weekly,
nonthly, yearly or schedul ed basis. Report witer shall provide
capability for statistical data mani pul ation and extraction. As a
m ni mum the customreport witer shall provide capability to
generate followi ng types of reports:

(a) Statistical detail reports
(b) Summary reports.

(c) Trend graphic plots.

(d) X-Y graphic plots.]

(10) Report function shall be on-line for both devel opment and
printout, and shall not require export to a third party
spreadsheet program for execution

(11) [In addition to on-line function, historical database shall be
capabl e of being converted to Data Interchange Format (DI F) for
use in spreadsheet for off-line manipulation. Transnmissionto DF
files shall be manual or automatic based on operator selectable
paraneters including: time of day, frequency (daily, weekly,
nmont hly, yearly), schedul ed days (32 days minimum.]

(12) File transfer shall support appending new data to existing file
data.

(13) Printer shall print alarmannunciati ons and normal operator
acknow edgnments, action nessages, system al arnms, operator sign-on
and sign-off. Operator control activities shall include the
operator's initials in the printed and di sk record. The data
printer will be reserved for printing reports, page prints, and
data base prints.

(14) Operator shall have the option of selecting daily, weekly or
nont hly schedul ed frequency to synchronize tine and data in
controllers fromthe supervisory conputer workstation
Synchroni zati on shall be perforned for dialup as well as direct
connected |l ocations. This program shall accomobdate automatic
dayl i ght savings tinme adjustnents.
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(15) Supervisory conputer workstation shall have a feature to
i ndi cate audibly [and visually,] when O f-Normal conditions and
nmessages exi st.

(16) Qperator shall be able to request a sunmary of points on
controller LAN currently in test node or in off-nornmal condition.]

Supervi sory Conputer Workstation: The supervisory conmputer workstation
shall:

(1) Accept data from Controller LAN on an as needed basis without
having to scan entire network for updated point data.

(2) Interrogate Controller LAN for updated point data as requested by
operator.

(3) Allow operator comand of equi pnent connected to controllers.

(4) Store duplicate data base on file for every controller and all ow
dat abase to be downl oaded to renote panel while systemis on-1line.

(5) Develop, store and nodi fy dynamic col or graphics utilizing system
suppl i ed nouse and nmouse supported software.

(6) Provide data archiving of assigned points throughout system [and
to support overlaid graphing of utilizing up to four (4)
variables.]

Al arm Processing: Systemshall have follow ng al arm processing
features, all of which shall be definable through the input keyboard:

(1) Each OFF-NORMAL condition shall cause an al arm and appropriate
nessage, including time and date of alarm system and poi nt
descriptor and alarmcondition. Operator shall have the ability
to select, at any tinme, which state or value shall be considered
alarms and which alarnms shall cause automatic dial-out to occur.

(2) Each critical alarmor change-of-state nessage shall be
di spl ayed. Controller LAN network al arm nessages shall be stored
on disk and nay be reviewed on the display printed on operator
selected printer at any tine. It shall be possible to sort this
al arm and change-of -state dat abase by date, tine or itemfields.

(3) Automatic user defined tinme delay of alarnms during equi pment
start-up or shut-down shall be provided.

(4) Unacknow edged alarns will continue to blink even if alarm
condition has returned to normal

(5) Only operator acknow edgnent can renove the blinking alarm
indication.

(6) Operator workstation will notify an operator of an al arm
condition in one or nore points or controllers anywhere in the
system.

(7) Aarmnotification shall consist of an automatic print of the
alarm condition.
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i. Prepared Historical Report: Provide an on-line, historical, data base
sort report utility with: Pronpts to select data base sort by time, by
date, by point or range of points with system supplied default val ues
of 24 hours, today, all Controller LAN points, respectively. Pronpts
for activating "conditional" sorts, including: changes-of-state,
alarns, returns to nornmal, operator sign on/off, operator
acknow edgenments, conmand errors, programcontrol of a point, test
on/ of f, manual on/off, programcontrol (Dermand, Event) override, power
restore, LAN reconfiguration, controller off line, time/data
nodi ficati ons and archive di sk nenory 90 percent full, 95 percent ful
and full. Single keystroke retrieval resulting in a report listing the
nost recent condition first, along with the tinme, date, address, nane,
condition type, and value. The supervisory conputer workstation shal
provide functions |isted bel ow

2.7.12.3 Graphi cs Screen For mat
Submit graphics screen format showi ng process variable in engineering
units, such as process variable setpoints, analog or digital input or
output conditions, and to neet requirenents of the Centralized Mnitoring
System of this specification. Submittal shall include the proposed input
conditi ons shown on flow di agrans created by the Contractor based on
Drawi ngs, including process and instrunentation draw ngs and shop draw ngs
from boil er manufacturer
2.7.12. 4 Graphi ¢ Displ ay
At a mininum the follow ng screens shall be avail abl e:
a. Plant overview.
b. Individual Boilers.
c. Individual controllers.
d. Display of all measured variabl es and setpoint s.
2.7.12.5 Hi storical Trending
System shal |l be capabl e of storing values fromtransnitters as well as
system conput ed val ues, such as efficiency and conpensated flow rates, at
sel ected intervals for archival storage and future anal ysis.
2.7.12.6 Totalization of Data
a. The systemshall be capable of totalizing the follow ng data:
(1) Steam Uilization
(2) Total Feedwater Flow
(3) Total Natural Gas Consunption
(4) Run Tinme for nonitored notors
(5) Total Fuel Gl Consunption
b. Run tine logged for each notor driven equi pnent shall enable the plant

mai nt enance to schedul e regul ar mai nt enance for each notor driven
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device. Once a notor driven device has been serviced or repaired as a
part of regular maintenance or due to energency, plant maintenance
shall be able to Il og servicing or repair data in the supervisory
conputer. Plant maintenance shall also be capable of |ogging servicing
or repair data for equipnment nonitored in the steam plant.

2.7.13 Centralized Mnitoring System (CVB5)
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NOTE: The CMS paragraphs apply to existing plants
wi t hout a supervisory conputer workstation.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

CMS shall be used for centralized nonitoring and data acquisition of
various plant variabl es.

Provi de services required for installation, progranm ng, testing and
startup of system

Equi pnent enpl oyed in CMB shall be industrial grade and Underwriter
Laboratories (UL) listed.

Provide CMS to include, but not be linmted to, the follow ng functions:
(1) System engi neering.

(2) System hardware.

(3) System progranmi ng and configuring.
(4) System docunentation.

(5) Systeminstallation.

(6) Systemtesting.

(7) Packing and shi ppi ng.

(8) Maintenance training program

(9) Operator training program

(10) System startup.

(11) Schedul ed system nmai nt enance.

(12) Attend construction review neetings and provi de progress reports.

2.7.13.1 System Control |l er

a.

System controll er shall nonitor various plant variables, |og data and
generate sumary reports as required by plant operations. System
controller shall be capable of data reduction and backup data | oggi ng.
Data and alarminterfaces between CMS equi pnent and Gover nnment

equi pnent shall be perforned at systemcontroller.

System controll er shall be an industry standard programmuabl e |ogic

controller (PLC), or direct digital controller (DDC), rack nounted in
NEMA 12 CMS equi pnent cabinets. Interconnecting cabling and fittings
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shal | be conpatible and shall be clearly | abeled as to the equi pnent
and ternmination points they are to interconnect.

c. Systemcontroller shall provide backup digital storage of CMS data.
Backup data storage device shall have sufficient menory to store at
| east seventy two (72) hours of CMB data in event of failure of
noni toring and data acqui sition system conputer or conmmunications
hardware. Upon restoration of communications with nonitoring and data
acqui sition system conputer, data |ogged during comunications failure
peri od shall be automatically transferred to nonitoring and data
acquisition systemconputer. Battery backup shall be provided for
backup data storage device if required to preserve data in event of a
power supply failure.

d. Systemcontroller shall consist of solid-state control system which has
a user programmable nenory for storage of instructions to inplenment
specific instructions such as input-output control, Boolean |ogic,
timng, counting, arithnetic, and data mani pul ation. Systemcontroller
shal | consist of central processors, input-output interfaces, nenory,
power supplies, a programm ng device, and tape or disk drive for
storing and rapidly | oading prograns. Provision for portable operator
i nterface panel shall be provided with CM5 systemto provide the
capability of viewing access to data stored in the CPU and i nput of
constants required by systemcontroller

e. Central processing unit shall be of solid-state design on nodul ar
printed circuit boards. Provide hardware, source code, and programm ng
paraneters required for internal programmng of controller

.7.13.2 Interface Requirenents

a. The systemcontroller shall be capable of interfacing with plant
controllers, conputers, or printers in accordance with TIA-232 or
anot her conmmuni cations interface conmon to all plant
m croprocessor - based control equi pnent.

b. Inputs and outputs shall be electrically isolated from ot her
i nput-out put and fromall cabinet wring.

.7.13.3 AlarmInterface

CVB shal |l be provided with 2 annunci ator cabi nets, each equi pped with one
(1) white indicating light, one (1) flashing red indicating light, 1
audi bl e horn, 1 Acknow edge pushbutton and 1 Test pushbutton as shown. One
of these annunci ator cabinets shall be located [__ ] and the other shal
be located in the plant control room The Acknow edge and Test pushbuttons
shal |l be nonentary. Equipnent in these cabinets shall be directly
connected to the CMS input-output ports as shown. Wen alarmcondition is
detected, horn at both annunci ator cabinets shall sound and the red
indicating lights shall flash. Wen Acknow edge button is pressed in any
one of the annunciator cabinets, or when the alarmis acknow edged at
either of the work stations, horn shall be silenced, red flashing lights
shall go off, and the white indicating light shall cone on. At this point
the system shall be ready to annunciate new al arm condition detected. The
white indicating light shall stay on until the alarmcondition is renoved.
If the Test pushbutton is pressed, the horn shall sound and the red
indicating light shall flash. Pressing the Acknow edge button shal

silence horn and reset alarmsystem Lanptest pushbutton shall be provided
to allow verification that all indicating |lights are operational
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2.7.14 Moni t ori ng Requirenents
2.7.14.1 Monitoring of Boilers

Boi |l er may be supplied from manufacturer with stand-al one controller.
System control l er shall receive output signals from stand-al one boiler
controller by neans of data conmunication link. Oher variables requiring
monitoring shall be sent to CM5 as anal og or discrete contact closure

signals. |If existing boiler control systemis utilized, provision shall be
made to acquire data fromthese controllers, preferably by neans of seria
comrmunication links. If it is not feasible to establish seria

comruni cation links, variables to be nonitored shall be sent to CMS as
appropriate anal og or discrete signals. OCM controller shall apply
calibration factors to analog i nputs accessed fromrecorders, controllers
and transmitter as required.

2.7.14.2 Variables to be Accessed from Boil er Control systens

At a mininmum data for the follow ng variables shall be accessed from
boil er control system

a. Steam pressure in kPa psig.

b. Steam pressure setpoint in kPa psig.

c. Steamflow in thousands of kg/hr Ib/hr.

d. Flue gas tenperature in degrees C degrees F

e. Flue gas oxygen in percent.

f. Opacity in percent.

g. Fuel oil flowin R sec GPH

h. Fuel oil supply pressure in kPa psig.

i. Fuel oil supply tenperature in degrees C degrees F.
j. Natural gas flow in thousand standard cubic neters.
k. Natural gas supply pressure in psig.

. Boiler control system power ON or OFF.

m Fuel selected: GAS, OFF or QL.

n. Purging.

0. Ready.

p. Pilot ON

g. Fuel oil ON

r. Natural gas ON

s. Enmergency trip.
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t.

Boi | er efficiency.

2.7.14.3 Alarnms to be Accessed from Boil er Control Systens

At

a.

a

.15

m nimum follow ng alarns shall be accessed from boiler control system
Hi gh steam pressure.
Hi gh water |evel alarm
Low water |evel alarm
Low wat er cutoff.
H gh natural gas pressure.
Low natural gas pressure.
Low at omi zi ng steam pressure.
Low fuel oil pressure.
Low fuel oil tenperature.
Low oxygen | evel .
Fl ane failure.
H gh opacity.
Bal ance of Plant (BOP) Vari abl es
Status of equi pnent common to all boilers and any other plant variables
not part of any boiler control systemshall be nonitored directly by
the CM5 controller via input-output interface nodul es. |nput-output
nodul es shall be anal og, discrete or conmunication ports as required.
Di screte inputs-outputs shall be isolated or nonisolated as required by
prevailing conditions. Systemcontroller shall apply calibration

factors to raw analog transmitter output as required.

Control ler inputs-outputs shall include, but shall not be linmted to,
t hose i ndi cat ed.

2.7.15. 1 BOP Vari ables to be Mbnitored:

Fol | owi ng bal ance of plant variables shall be accessed from dedicated
instruments or controllers:

a.

b.

Qutside air tenperature in degrees C

St eam header pressure in [ KPA] [ MPA].

Boi |l er feedwater tenperature in degrees C

Boil er feedwater flow in litersgallons per mnute.

Boi l er feedwater pressure in [KPA] [ MPA]PSI.
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f. Boiler water makeup flowin litersgallons per mnute.
g. Air Conpressor status (one per conpressor).

h. Boiler Feed Punp status (one per punp).

i. Condensate Transfer Punp status (one per punp).

j. Gty water supply valve status ("OPEN' or "CLOSE").
k. Fuel Ol Punp status (one per punp).

.7.15.2 BOP Al arns

Foll owi ng al arnms shall be accessed from dedi cated instrunents or
controllers:

a. Air Conpressor Low Pressure (one per conpressor).

b. Condensate Transfer Punp Trip (one per punp).

c. Fuel GI Punp Trip (one per punp).

d. Deaerator Tank Level High

e. Deaerator Tank Level Low.

f. Atnospheric Condensate Receiver Level High

g. Atnospheric Condensate Receiver Level Low.

h. Heating Plant Pressure Receiver Trouble.

i. Water Softener Trouble.

j. Blow Of Separator H gh Level.

.7.16 Uni nterrupti bl e Power Supply (UPS)

Provide a [___ ] kVA UPS, with a minimumrun time of thirty five (35)

m nutes at full load to power work stations and their peripherals,
controll ers and input-output systens.

.7.17 Moni tori ng and Conmuni cation Cabl es and Associ ated Raceways

Moni tori ng and comuni cation cables, wiring, and associ ated raceways,

i ncluding conduit, junction boxes, and fittings shall be provided in
accordance with applicable sections of specifications. Contractor is
responsi ble for providing cables required as indicated in these
specifications and to provide a conplete and worki ng system Cabl es shal
be as required for connection between CMS equi prent, boiler controllers and
field devices.

.7.18 Renot e Conmuni cation Interface Mddem

System shal |l have auto dial-auto answer nodem suitable for use with voice
grade tel ephone lines. Conmunications shall be in English | anguage and

limted to ASCII character codes. System shall be capable of automatically
dialing up in both pulse and tone dial node.
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2.7.19 I nstrument Power Supply

I nstrument power supplies, as necessary, shall be provided to power pane
and field nmounted instrunents, including instrunents within instrunent
cabi nets and back- of - panel conponents. Power supplies shall provide

regul ated plus-mnus 24 V dc or as required for transmtter and transducer
power requirements. Select power supply current rating based on | oop
burden. Instrunent power supply shall neet the follow ng requirenents:

a. Input power to the instrunent power supply shall be 120 V ac, 60 Hz,
si ngl e-phase. Power supply shall be wired as a tap circuit through a
separate pull-out type fusible block rated 300 V ac mininumat rated
anperes, and shall be wired to the sanme branch circuit as CM5
controller.

b. Power supply shall be provided with output current protection.

c. Power supply shall be supplied with brackets for installation on
nmounti ng panels within the CVS cabinet.

2.7.20 System Architecture

System shal |l be designed in nodular fashion. Provide spare capacity of the
following:

a. Input, digital- 25 percent.

b. Input, analog - 25 percent.

c. Controller nmenory - 25 percent spare.

d. CQutput digital - 10 percent.

e. CQutput analog - 10 percent.

2.7.20.1 Inputs

CMVB controller shall be capable of accepting inputs as described bel ow

a. Analog Inputs (Al): Analog inputs originating fromsensing el enents
shal |l be nonitored and buffered as Al, except that autonmatic conversion
to proper engineering units shall occur w thout any additional signa

conditioning as follows:

(1) Tenperature inputs fromthermi stors or RTDs or tenperature
transmtters shall be converted to degree C,

(2) Flowinputs fromflow transmtters shall be converted to
liter per minute, cubic nmeter per minute or as specified in
process and instrumentation di agram

(3) Valve or danper position frompotentionmeter or simlar device
shal | be converted to percent open

(4) Pressure input frompressure transnmitter shall be converted to

nm of water kPa as specified in process and instrunmentation
diagram.
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b. Discrete Inputs: CM controller shall accept discrete signal from
devi ce such as contactor, relay, lint switch, pressure switch, and
tenperature switch. Input shall be device capable of w thstanding
continuous shorting to 120 V ac or to 1500 volts for fifty (50)
microseconds.

2.7.20.2  Outputs

Controllers shall be capable of directing outputs as foll ows:
.7.20.2.1 Anal og Qut puts (AO

Anal og outputs as direct or reverse function of associated anal og inputs

shall nodul ate final elenments in response to controller algorithnms. Fina

el ement actuators shall be industrial grade capable of accepting a

modul ated [el ectronic] [pneunatic] signal fromthe controller [via a signha

converter, current to pneunatic]. Electronic signal shall be 4-20 nA dc

with a mninumof 16 [ ] bit resolution. [The pneunatic signal shall be
21 to 34 kPa 3 to 15 psi. Each pneunmatic output shall have feedback for
moni toring of the actual pneunatic signal.]

.7.20.2.2 Digital Qutputs (DO

Digital outputs shall command equi pnent to the sel ected position via
schedul es and prograns. Contact closure with contacts rated at a m ni mum
of 1 anpere at 24 volts shall be provided. The output signals shal
include, but not limted to:

a. Enabl e-Disable.

b. Start-Stop.

c. On-Of.

d. Open-d ose

e. Demand Limt

f. Tenperature Reset.

g. Boiler Selection

h. Floating Control.

.7.20.3 Program St or age

CVB controller shall be able to store prograns on a solid state nenory PC
card, a hard disk drive, or a CD-RWreader-witer-rewiter disk drive
requiring no front end conputer for the data conversion

.7.21 Syst em Sof t war e

CVB controller program code shall be docunented sufficiently that operator
can nodify controller logic and setpoints. Software provided shal
include, but not be limted to, operating systens, comunication control
definition of process, operator interface, and system services. Provide
Read Only Menory [ROM and Programmabl e Read Only Menory [ PROM as required,

as resident operating system Application software shall be RAM resident.
Bul k storage devices, such as nmagnetic disks, shall not be used in an
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interactive on-line node, but may be added for extended data storage.
.7.21.1 Trend Loggi ng.

Qperator shall be able to initiate a customlog for any variable value in
the control program Operator shall select type of |og, nunber of val ues
|l og shall contain, and tine interval between values. Trend |og activation
period shall be assignable fromkeypad by day, nmonth, year, and time span
desired for each | og.

.7.21.2 Al ar m Reporti ng.

Control system shall be capable of analyzing any variable in the program
and evaluating for alarmcondition. Al armcan be generated based on anal og
value out of limts or based on a progranmed sequence of events. System
shall store alarms in | og upon each occurrence and shall be capabl e of
reporting themimediately.

.7.21.3 Al arm Lockout Routi ne.

Al arm | ockout routine shall be provided to inhibit nuisance al arns.

.7.22 Documentation

Fol | owi ng docunentation shall be provided:

.7.22.1 Li st of Hardware

Conplete list of hardware required to provide a conplete and fully
functional CMB.

.7.22.2 | nput and Qut put Point List.

Conpl ete input and output point list.

.7.22.3 Operating and Mai nt enance Manual s.

Operating and mai nt enance manual s providing functional description of
proposed equi prrent, and descriptions of maintenance on system conponents.
Operating and mai ntenance manual s shall cover inspection, periodic
preventive nmai ntenance, fault diagnosis, replacenent and repair of

def ective conponents.

.7.22.4 Equi prent Installation Details.

Detail draw ngs shall be submitted showing installation requirenents for
each conponent of the CMS.

.7.22.5 System I nterconnection Bl ock D agram

System i nterconnection bl ock di agram shall show the interconnection of
components in the CM5 network.

.7.22.6 Sof t war e Manual
Sof tware manual s descri bing programm ng and testing for CVs controller and
contai ni ng systemoverview with detail ed description of software features.

Sof tware manual s shall instruct operator on programing CVS controller,
i ncluding control prograns, algorithns, mathenatical equations, variable,
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setpoints, tine periods, nessages, and other information necessary to |oad,
alter, test, and execute system operation. Software nanual shall incl ude:

a. Conplete description of progranmm ng | anguage, including conmands,
al gorithnms, printouts and | ogs, mathematical cal cul ations, and

passwords.

b. Instructions on nodifying any al gorithmor paraneter, verifying errors,
status, changi ng passwords, and initiating or disabling control
programs.

c. Soft war e docunentation providing easy reference fromsummuary sheets
whi ch conpare pertinent infornmation about hardware, and w ring
information in the field. Docunentation shall include:

(1) Conplete point identification, including term nal nunber, synbol,
engi neering units, control programreference nunber, and | ogic
printout.

(2) setpoint s for various anal og input |oops.

(3) Field information including |location, device, device type and
functions

(4) Location identification of the CMS hardware.

2.7.23 Equi prent Cabi net Factory Wring
I nternal equi pnent cabinet wiring shall be factory installed, color coded
and bundl ed neatly or routed via wiring duct. Installation of cables and
wiring shall be as specified.

2.7.23.1 Termination
Term nations shall be nade with pressure type connectors or lugs. Stranded
conductors shall not be wapped around screw type termnals. |ncom ng
cabl es shall be connected to CMs controller via term nal blocks. Internal
wiring shall be terninated at one side of the term nal bl ocks.

2.7.23.2 Narmepl ate for Device Inside Equi prent Cabi nets.
Nanepl ate for device nounted inside equi pnment cabinet shall be stanped with
the device nunber only. Nanmeplate shall be 10 nm 3/8 inches w de stainless
steel tape, attached to the device with stainless steel wre.

2.7.24  Continuous Emissions Mnitoring

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: A continuous em ssions nonitoring system
(CEMS) is required by the Clean Air Act Amendnent
(CAAA) of 1990 if the fuel utilized is oil or coal
and the heat input is 3 nmegawatt 10 nillion BTU HR
or greater. A CEMs nay also be required by state or
local laws. |If a CEMS is necessary the designer
shal | review the CAAA and the rel evant state or
local law early in the project to allowtinme to

i ncorporate the required CEMS specification and to
determ ne which flue gas enmissions will be included
in the required reports. Before acceptance of the
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installation, the Contracting Oficer shall be
furnished a witten test report which provides
docunent ati on that the CEMS equi pnent has passed
factory and field certification tests required by
federal, state and local regulations. The
investigation will deternmne if the reported val ues
may be cal cul ated or should be direct measurenents.
The CAAA includes neasurenent options for gas/oi
fired units dependi ng upon the particul ar category
of unit as defined by the regulations. Fill in the
data to state what nethod of measurenent or
calculation will be utilized for the determ nation
of the report variable.

Energing flue gas flow nonitor technol ogies are
avail able. The traditional differential pressure
techni que specified uses faniliar equiprment that can
be mumi ntai ned by plant personnel. This type of
measur enent device has reliably satisfied regulatory
requi renents. The possibl e use of other

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

*% *% *% *% *% *% *% *% *% *% *% *% *%%

a. Continuous em ssions nonitoring system (CEMS) equi prrent shall be
provided as a systemby a single manufacturer. CEMS, neeting
requi renents of applicable federal regulations, State of [ ] and
| ocal regulations, shall be provided for boiler in accordance wth
manuf acturer's recommendati ons and under direct supervision of CEMS
equi pnment manuf acturer.

b. Reported data shall include [sul fur dioxide (S0,)] [oxides of nitrogen
(NO,)] [carbon nonoxide (CO] [carbon dioxide (C0,)] [particulate
matter (PM] and other information required by federal, state, and
local regulations. SC, reporting shall be based on [analyzer
measurenent] [fuel flow and percent sul fur cal culation] [daily heat
i nput calculation]. N trous oxides, carbon oxides and particul ate
matter reporting shall be based on anal yzers.

c. The CEMS equi pnent shall include central processing unit, printer, hard
di sk drive, and floppy disk drive. Floppy disk drive shall function as
recorder. Manufacturer shall provide software to generate required
reports in format acceptable to federal, state and |ocal regulatory
agenci es. Operator interface to CEM5 equi pnent shall be by neans of
CRT di spl ay.

2.7.24. 1 Gaseous Em ssions Mnitor

Extractive or in-situ gaseous emnissions nonitors shall be provided.

Conbi nati on of extractive and in-situ nonitors is not acceptable. Gaseous
em ssions nmonitors shall include automatic calibration checks. Alarm horn
and annunci ator shall be provided to al arm when any nonitored paraneter is
out of range or gaseous enissions nonitor nal functions. Surfaces exposed

to corrosive gas of boiler shall be constructed of noncorrosive materials

such as 316 SS, Teflon or Hastell oy.

Extractive systens shall be [wet][dry][diluted]. Analyzing equi pnent for
extractive systemshall be [rack-nmounted][located in a wal k-in cabinet].

SECTION 23 70 02.00 10 Page 70



2.7.24.2 Fl ue Gas Fl ow Mbni t or

Flue gas flow nmonitor shall utilize the pitot tube principle to neasure
flue gas flow. Flue gas flow nonitor base shall be across-the-duct average
pitot tube and shall be properly designed and |ocated to obtain
representative neasurenent. Differential pressure transmitters shall be
used to sense the difference between the static and total pressure of the
flowi ng flue gas stream Calibrations shall be stable.

2.7.24.3 Particulate Matter Qpacity Monitor

Particulate matter opacity nonitor shall be based on principle of

transm ssonmetry. Transm ssoneter shall include automatic sinulation of
zero opacity and up scale check of calibration while boiler is in service
wi t hout disnounting nonitor. Calibration check shall include analyzer

internal circuitry and electronic circuitry. Al armhorn and annunci at or
shal | be provided to annunci ate excess opacity and system nal function
Moni tor shall be provided with fans to keep sending and receiving | enses
pressurized and blown clean at all tines.

2.7.24. 4 Wiring

CEMS equi pnent shall be provided with plug in prefabricated cable for

i nterconnecti on between conponents. Power supply to the equi pnent shall be
2 wire, 120 volt nominal or less, 60 Hz, with one side grounded.

El ectrical devices shall be connected as specified in Section 26 20 00

I NTERI OR DI STRI BUTI ON SYSTEM

2.8 BO LER FEEDWATER SYSTEM

2.8.1 Deaerators

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkk

NOTE: Deaerator nmanufacturers should be consulted
regardi ng specific features of construction for a
particul ar application. Specifications are included
for atom zing spray-type, tray-type, and atonmi zi ng
spray, two tank type deaerators. Carefu

consi deration will be given to the type of deaerator
selected. Tray type is preferred however it
requires nore space than the other types. To
satisfy shipping requirements or where access is
limted, the deaerator nay be knocked down and field
assenbl ed. Sel ect applicable punmp type and control

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhhkkkkkkkkkkkkhkhkhkkkkkkkkkkkkkhkhkhhkkkkkkkkk

2.8.1.1 Components
Deaerator shall be conpl ete package by one manufacturer including receiver
with deaerating section, punps, electrical control and accessories.
Deaer at or conponents shall include but not be linmted to the follow ng:
a. Storage tank.

b. Deaerator [spraymaster][ or ][colum.] ASME PTC 12.3.

c. Water inlet atonizing valve.
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d. Steaminlet atom zing valve

e. Deaerator nanual and automatic vents.
f. Gauge gl ass.

g. Steam pressure gauge

h. Feedwater thernmoneter

i. Tappings.

j. Water level controller with makeup val ve.
k. Three valve by-pass and strainers for control devices.
I. Steamrelief valve

m High water |evel alarm

n. Low water |evel alarm

0. High tenperature condensate diffuser
p. Boiler feed punp and notor sets.

g. Recirculation orifice.

r. Punp suction shutoff valve.

S. Suction strainer.

t. Suction flexible fitting.

u. Punp discharge shutoff valve.

v. Punp di scharge pressure gauge.

w.  Punp di scharge manifol d.

X. Overflow drain connection.

y. Control panel

z. Chenical feed quill

aa. Vacuum breaker.

bb. Sentinel relief valve.

cc. Tank drain valve.

.8.1.2 Deaerator, General Requirenents

Deaerator water storage tank shall be [ ] mminches dianeter, [ ]

i nches | ong.

a. Storage tank section shall have [ ] mnutes of storage and have a
capacity of [ ] liters gallons neasured to overflow. An 280 by 380
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mm 11 by 15 inch elliptical manhol e shall be provided for access.
Deaerator shall be rated at | ] kg pounds of steam per hour

b. Deaerator shall be designed to renove dissol ved oxygen in boiler
feedwater to 0.005 cc/liter or less and elimnate carbon dioxide at any
| oad between 5 and 100 percent of rated capacity.

c. Tank shall be of welded steel construction built in accordance with
Section VIl of the ASME pressure vessel code for 345 kPa 50 psig at
[ ] degrees C degrees F and stanped accordingly. Internal surfaces
which cone in contact with underaerated water shall be constructed of
Type 316 stainless steel

d. Deaerator shall be provided with manual and automatic vent val ves.
Automatic vent valve shall be thernostatically controlled to provide
fast venting of sudden buil dup of gases. Manual vent valve shall have
an orifice for continuous mninmumventing. Mnual mninmumventing rate
shal | not exceed 0.1 percent of rated deaerator capacity. Deaerator
shal|l be suitable to operate from13.6 to 102 kPa 2 to 15 psig.

e. Deaerator stand shall be steel fabricated of appropriate height for the
feed punmp-notor set, and nounted on a solid base. The base shall be
reinforced to prevent vibration

f. Nozzles 100 nm 4 inches and under shall be 1350 kg 3000 pounds forged
steel couplings. Nozzles 63.5 mm 2-1/2 inches and over shall be 1.03
MPa 150 psig rated flat face flanges.

g. Pump-notor set shall be nobunted on individual base before nounting on
the stand base. Individual suction piping, including strainer, shutoff
val ve and fl exible connector, shall be provided for punp. Punp suction
nozzl e shall be provided with vortex breakers to elinminate [oss in NPSH
and cavitation. Connections shall be as shown.

h. Interior of the tank shall be factory-lined with high quality baked
epoxy lining. Lining shall be applied to white netal surface in
accordance SSPC SP 5/NACE No. 1. Four to six coats shall be applied
with each dry coat being approxinmately 0.38 mm 1.5 nils dry, for a
total thickness of 0.152 nm 6 nils dry mininmum Lining shall be
hol i day spark tested using | ow voltage and a wet sponge to ensure
uniformcoating free of pin holes.

i. Exterior shall be primed with a high heat silicone acrylic priner, 0.05
mm2 ml| mni num DFT.

.8.1.3 Deaerator, Atom zing Spray-Type

Deaerator shall be atom zing spray-type, pressurized horizontal type

Heads shall be ASME torispherical type constructed of ASTM A516/ A516N GR 70
carbon steel with a mnimumthickness of 6.35 nmO0.25 inch. Shell plate
shal | be fabricated of ASTM A36/ A36N carbon steel with mni mumthickness of
6.35 mMm 0.25 inch. Miin deaerating portion, located internally, shal
consi st of water collector and steam atom zing valve. Spring | oaded water
spray nozzl e which includes automati c and manual vent valves shall be built
into a flange on top of the tank

.8.1.4 Deaerator, Tray-Type

Deaerator shall be tray-type with spray manifold in a 300 Series stainless
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2.

steel deaeration done with integral cascade trays, pressurized horizontal
type. Deaeration donme with integral cascade trays containing a spray

mani fold with stainless steel spray nozzles shall be flange nmounted to the
boiler feed receiver. Spray manifold shall be flange nounted to the done.
Fl ange opening shall be | arge enough to pernit the manifold to be easily

wi thdrawn for servicing. Direct injection steam heating assenbly shall be
installed in the receiver. Heating assenbly shall consist of double flange
mount ed i njection pipe, steamcontrol valve, pressure-tenperature

regul ator, wye strainer and pressure gauge.

.8.1.5 Deaerator, Atom zing Spray Two-Tank Type

a. Deaerator shall be atom zing spray-type two-tank, divided into two
separate sections. Deaerator water storage and condensate surge
sections shall be divided by a double inner head. Air space between 2
i nner spaces shall be packed with fiberglass insulation and shall have
a breather and drain connections. Shell plate shall be fabricated of
ASTM A36/ A36l carbon steel w th mnimumthickness of 6.35 nm 0.25 inch
Heads shall be ASME torospherical type constructed of ASTM A516/ A516N
GR 70 carbon steel with a mininumthickness of 6.35 nm 0.25 inch

b. Surge tank section shall have [ ] mnutes of storage and shall have
a capacity of [_ ] liters gallons flooded. A 280 by 380 nm 11 by 15
inch elliptical manhole shall be provided for access. ASME stanp is
not required for the surge tank

c. Surge tank shall receive returning condensate and be suppl emented by
makeup by water to mmintain desired operating level. Surge tank shal
be vented to the atnosphere. Collected water shall be transferred to
deaerator. Main deaerating portion shall be located in deaerator
storage tank and shall consist of water collector and steam atom zi ng
valve. Built into a flange on top of deaerator storage tank is a
spring | oaded water spray nozzle which includes an automatic and manua
vent val ve

d. Deaerator and surge tank support shall be of appropriate height to neet
the NPSH requirenents of the transfer punps and feedwater punp/notor
set.

e. Height of deaerator support shall not exceed 1220 nmm 48 i nches.

.8.1.6 Chemi cal Feed Quil

Chemical feed quill shall be |Iocated beneath the normal tank water |evel
Chemical feed quill material shall be stainless steel. Chenmical feed quil
shal | provide even distribution and bl eeding of chenicals.

8.2 Boi | er Feed Punp
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NOTE: Punp nmanufacturers shoul d be consulted
regardi ng specific features of construction for a
particular application. |In general, for |ower
pressure and flow applications vertical in-line
punps with stainless steel shafts and inpellers can
be applied. Cast iron or cast steel casings could
al so be used for these applications. Horizontally
split punp casing specifications should require
nozzl es on the suction and discharge and feet on the

SECTION 23 70 02.00 10 Page 74



| ower half of the casing so the top half of the

casi ng can be renmoved without disturbing the main

pi ping. Designer is required to determi ne the upper
tenperature lint for punps based on the project
requirenents. Delete design conditions if punp
schedul e i s shown on the draw ngs.

*% *% *% *% *% *% *% *% *% *% *% *% *%

For installations including nore than one boiler feed punp, each boiler
feed punp shall be identical [___ ] L/'hour gpm [vertical in-1line]
[horizontally split case, nulti-volute or diffuser], centrifugal

sel f-contai ned, nmultistage punp. The nonenclature used in these
specifications pertaining to punps and hydraulic conditions is as used by
the Hydraulic Institute Standards for Centrifugal, Rotary and Reci procating
Pumps.

2.8.2.1 Desi gn Condi tions

Nunber of punps L1
Rat ed capacity of each punp L1 L gpm
Total dynamic head at rated capacity L1 L gpm
Net positive suction head avail abl e L1 m Feet
Maxi mum al | owabl e shut of f head L1 m Feet
M ni mum al | owabl e shut of f head L1 m Feet
Type of fluid punped Boi | er Feedwat er
Max. expected tenp. of fluid L1 degrees C
degrees F
Maxi mum speed of punp 3600 rpm
2.8.2.2 Construction Materials
Pump shall have [ ] Cass [____ ] suction flange and [ ]Jdass [___ ]

di scharge flange. Shaft, inpeller, and internals including sleeves and
wearing rings shall be stainless steel containing not |ess than 11 percent
chromum [Horizontal punp inpellers shall be closed type, cast in one
piece.] Casing shall be 11 to 13 percent chromiumsteel. [Suction and

di scharge chanber shall be cast iron.] [Horizontal punp shall be designed to
punp water at any tenperature from 10 to | ] degrees C 50 to [_ ]
degrees F without undue tenperature strains within punp. Rotating parts
shal |l be properly balanced. Assenbled rotor shall be dynanically bal anced.
Casing volutes shall be staggered to ensure radial bal ance of the assenbl ed
rotor under operating conditions. On volute punps, inpeller shall be nounted
on the shaft half facing in one direction and the other half facing in the
opposite direction to give axial balance to the nmotor.]

2.8.2.3 Cool i ng Water Piping

Punp shall be furnished with conplete cooling water system whi ch connects
j acket cooler to common header. Piping shall be factory assenbl ed as
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conpl etely as possible on the punp. Seal flush piping shall be Type 316
stainless steel. Seal flush cooler tubing shall be Type 304 stainless
steel. Flow regulating valve and 6.35 mm 1/4 inch bypass needl e-val ve
shal | be provided on each supply branch

.8.2. 4 Bearings

[ Hori zontal punp shall include a double row ball type thrust bearing on the
outboard end and a single row deep groove radi al bearing on the inboard
end. Splash type bearing lubrication shall be provided.]

[Vertical type punp bearings shall be water |ubricated sleeve type
constructed of babbitted graph alloy with Type 304 stainless steel shaft
sl eeves.] The bearings shall be designed for L-10 bearing life of [

.8.2.5 Shaft Seal i ng System

[Vertical punmp shall be equipped with an effective nmechanical shaft seal to
seal.] [Horizontal punp shall be fitted with bal anced nechanical seal s,
pressurized type, tungsten carbide and carbon sealing faces especially
designed for high tenperature, high pressure boiler feed punp service.
Mechani cal seals shall be provided with punping rings. Conplete field
flush piping fromeach nechanical seal to its respective seal cooler shal
be provided with a tenperature alarmthernoneter, adjustnent for silencing,
range of 10 to 204 degrees C 50 to 400 degrees F with contacts suitable for
100 millianperes at 125 V dc, closing on rise of tenperature.]

.8.2.6 Shaft Coupling

[ Shaft coupling between vertical punp and drive shall be direct coupled
type.] [Horizontal punp shall be direct connected to its notor by neans of
a spacer disc type coupling. Spacer piece provided between notor and punp
shall facilitate renoval of coupling flanges and nmechani cal seals without
di sturbing the punp or notor hold-down bolts. Disc coupling shall be
limted and float. Disc shall be stainless steel. Suitable coupling
guards shall be furnished.]

.8.2.7 Speci al Tool s

Conpl ete set of special tools shall be furnished as required for assenbly,
di sassenbly or mmi ntenance of punps.

.8.2.8 Pump Characteristics

a. Punp discharge head shall be such that the naxi num di scharge head
occurs at shutoff and continually decreases as punp delivery
i ncreases. Head capacity characteristics shall permt stable operation
when punp is operating alone or in parallel with another punp.

b. Punmp shall have shutoff head of not greater than 150 percent and not
| ess than 115 percent of design head. Design point capacity on the
sel ected punp curve shall be within 25 percent of the capacity at the
best efficiency point for the inpeller selected. Mninmumflow required
for continuous punp operation shall not be greater than 30 percent of
the specified design flow for each punp.

c. Pump shall have efficiency of 60 percent or greater at rated capacity.
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2.8.2.9 Hori zontal Punp Accessory Equi pnent

Fol I owi ng shall be provided as package from punp nmanufact urer

a.

b

g.
2.8.

3

Pump and drive, nounted on a suitable, full |length baseplate

Sui tabl e vent val ves for the punp.

Stainless steel orifice plate for mininumflow across the punp.
Standard accessories and integral piping required for conplete unit.
One flanged end suction tee type strainer of corrosion resistant
materials, of size conmpatible with suction piping. Tee type strainer
shal |l have fine nesh screen fitted over it for use during startup
period. Fine nmesh screen shall be renoved after condensate systemis
clean.

One set of spare punmp gaskets and "O' rings.

Renewal parts for nechanical punp seal

Deaer at or Cont r ol

Deaerat or manufacturer shall furnish conpletely wired control cabinet,
mount ed on punp unit or free-standing. Cabinet shall have hi nged door and
i nclude the foll ow ng:

a.

Conbi nati on nagnetic starters having 3 overload relays, with circuit
breakers and cover interl ocks.

Aut o Lead-Lag- O f - Conti nuous sel ector switches.

Pilot lights indicating punp operation

Control circuit disconnect swtch

Term nal bl ock.

Control circuit transformer, fused

Morment ary contact Test pushbuttons.

Deaerator Control Panel neeting the follow ng requirenents:

(1) Construction: Deaerator control panel shall be properly sized to
contain control devices, instrument gauges and neters. Deaerator
control panel shall be unit nounted or free-standing with
face-plate of not less than 4.7 nm 3/16 inch reinforced stee
plate. Control cabinet shall be factory-assenbl ed steel enclosure
with | ocking door. Panel shall be NEMA 4 construction, 12 gauge
steel all welded construction with ninimmradi us corners,
stiffened as required and franed with angles. The door shall be
constructed of 12 gauge steel with door clanps and conti nuous
hi nge. Door shall be fully gasketed.

(2) Wring: Deaerator control panel shall be wired in accordance with

NFPA 70 and shall have individual notor starter with 120 volt
hol di ng coil and fuse protection. [Individual green oil-tight punp
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run lights shall be provided. Switches and |ight shall be NEMA 4
rated and have nameplate identification. Paralleling of

i ndi vi dual control power transformers will not be permitted.

Panel shall be provided with main di sconnect device, consisting of
nonfused di sconnect or nonautomatic circuit breaker. D sconnect
shal | be equi pped with mechani cal door interlock preventing door
openi ng the di sconnect in closed position. Fusing shall be
cartridge type. Dual elenment, current limting, tine delay safety
switches shall be nultiple horsepower rated, heavy duty type.
Magnetic notor starter for notor assenbly shall be NEVA type, ful
vol tage, non-reversing, overload protected for each phase, with
auxiliary contacts. Overload relay shall be trip-free, thernal
binetallic, manual reset with trip heaters based on actual ful

| oad current of motor. Spare NO and NC auxiliary contacts wired
to the ternminal block shall be provided. Control power
transformer with primary fuse di sconnect and secondary fusing
shal | be provided. Factory nounted and wired control shall be
provi ded, arranged to receive a signal fromthe boiler plant
master controller and water regulating valve assenbly. Quantity
of deaerator feedwater punps shall match quantity of boilers.
Panel mounted Lead-Lag- O f-Continuous switch for each feedwater
punp shall be provided.

(3) Sequence of Operation: Fromcold start of plant, when plant
master controller indicates one boiler to start, |ead punp shal
start. Wen second boiler is indicated to start, |ag punp shal
start and this process shall continue for additional boiler
starts. Feedwater punps shall run continuously. Wen one boiler
shuts down, one feedwater punp shall shut down. Wen all boilers
are off, all punps shall be off. Should there be a failure of any
punp, the next punp in sequence shall operate autonatically.
Audi bl e and vi sual high and | ow water |evel alarms shall be
provided by bell or horn with silence switch and individual red
oil tight lights. A lowlowwater |evel signal shall cut off
feedwat er punps. Deaerator water |evel control system shal
provide a 4-20 mA dc signal to the condensate receiver control
panel to start transfer punps.

.9 CONDENSATE RETURN SYSTEM

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Coordi nate the conponents of this systemwth
t he deaerator selection. Sone conponents are
specified with the two tank-type deaerator
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Condensate return systemshall be factory assenbl ed package system
i ncludi ng condensate surge tank, transfer punps, controls, auxiliary
equi pnent and pi pi ng as shown.

.9.1 Condensat e Surge Tank

The condensate surge tank shall be [ ] mminch dianeter by [
inch long with 280 by 380 mm 11 by 15 inch elliptical nmanhole. Condensate
surge tank shall have [ ] mnutes of storage and capacity of [ ]
liters gallons flooded. Condensate surge tank, base, piping nozzle
construction shall be as specified. The condensate surge tank shal

i nclude the follow ng:
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u.

2.9.

1

Requi red tappi ngs and manway.
Ther monet er .

Gauge gl ass.

Water |l evel controller with make-up val ve.
Thr ee-val ve bypass and strainer for control devices.
Suction shutoff valve.

Suction strainer.

Suction flexible fitting.

Purmp di scharge check val ve.

Di scharge shutoff val ve.

Punmp suction and di scharge gauge.
Di scharge mani fol d.

Chemical feed quill.

Spar ge tube.

H gh water |evel alarm

Low water |evel alarm

Low wat er punp cut-off.

Recircul ation orifice.

I nsul ation and | aggi ng.

Transfer punp and notor.

Control panel

1 Gauge d ass

Surge tank shall have gauge gl ass assenbly that covers entire tank
diameter. Gauge glass shall be quartz 16 mm 5/8 inch diameter by 610 mm 24
inch maxi mum | ength. Gauge gl ass shall be furnished with bronze gauge cock
set and protector rods.

2.9.1.2 Makeup Val ve and Controll er

a.

Makeup val ve shall be nmotorized with steel body and threaded
connections. Makeup val ve actuator shall be gear type directly coupled
to the valve stemand shall be electronically controlled by solid state
controller with internally nmounted capacitance probes. Controller

shall maintain water |evel setpoint. Controller shall be provided with
hand sel ector for automatic and nanual operation. Mkeup val ve shal

not exceed 69 kPa 10 psig pressure drop and shall be rated for 150
degrees C 300 degrees F.
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2.

2.

b. Mkeup valve shall be rated for [ ] kPa psi 1/hr. inlet pressure
and valve C, shall not exceed [____ ]. Controller shall include two
addi ti onal probes for high and | ow water |evel alarns.

9.1.3 Spar ge Tube

Sparge tube shall be |ocated beneath normal tank water |evel. Sparge tube
shal | be constructed of 50 nm 2 inch pipe. Sparge tube shall provide even
distribution of high pressure condensate return

9.2 Condensat e Punp
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NOTE: Punp nmanufacturers shoul d be consulted
regardi ng specific features of construction for a
particul ar application. Specifications are included
for horizontal end suction and vertical type punps.
Careful consideration will be given to the type of
punp sel ected. The Pump Col umm paragraph applies
only to vertical type punps and should be deleted if
hori zontal type punps are selected. Delete design
conditions if punp schedule is shown on draw ngs.

*% *% *% *% *% *% *% *% *% *% *% *%

Condensate punps shall be [__ ] identical [___ ] L/ hour gpm [horizonta
end suction ANSI size A70 type punps][vertical type punps with suction
barrels] type. Nonmenclature used in this specification pertaining to punps
and hydraulic conditions is that used by the Hydraulic Institute Standards
for Centrifugal, Rotary and Reci procating Punps.

.9.2.1 Desi gn Condi tions

Nunber of punps L1

Rat ed capacity of each punp L1 L gpm

Total dynamic head at rated capacity L1 L gpm

Net positive suction head avail abl e L1 m Feet

Maxi mum al | owabl e shut of f head L1 m Feet

Type of fluid punped Boi | er Feedwat er

Maxi mum expect ed tenperature of fluid L1 degrees C
degrees F

Maxi mum speed of punp 1800 rpm

.9.2.2 Construction and Materials

Punp shall be [centrifugal, horizontal end suction, top discharge type]
[vertical, multistage, self contained type with suction barrel]. The punps
shall include [___ ] suction flange and [
[ ] discharge
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2.9.2.3 Casing and Casi ng Bow s

Punp [casing] [casing bow s] shall be flanged and bolted with jacketing top
bolt. [Casing shall be constructed of ductile iron ASTM A395/ A395N, G ade
60-40-18.] Casing bows shall be flanged, constructed of ASTM A48/ A48N
Class 30 cast iron equi pped with pinned, replaceable wearing rings
constructed of ASTM A276/ A276l Type 316 stainless steel with 11 to 13
percent chrone hardened to 450 BHN. Bow s shall be unlined. Bow
assenblies shall be designed to withstand an operating pressure of 4.3 MPa
630 psi. [Mninum casing thickness for horizontal punps shall be 12.7 mm
1/2 inch thickness with an additional 3.2 nm 1/8 inch corrosion all owance. ]

2.9.2.4 Impeller

[Inpeller for horizontal type punp shall be totally open type, screw
mounted directly to shaft with an 0-ring seal and constructed of ductile
iron ASTM A536, Grade 60-40-18. |Inpeller shall be dynanmically bal anced to
the maxi mumrated speed.] [Inpeller for vertical can type punps shall be
encl osed, split ring, key nounted type and shall be constructed of 11 to 13
percent chrone steel in accordance with ASTM A743/ A743N or 316 SS

ASTM A290/ A290N GR CF-8M I npeller shall have replaceabl e wearing rings
constructed of 11 to 13 percent chronme hardened to 300 BHN. Inpeller shal
be statically and dynamically balanced to maxi numrated speed. |[|npeller
shal |l be 95 percent of maxi num all owabl e inpeller dianeter.]

2.9.2.5 Pump Shaft

[ Pump shaft and shaft sleeve for horizontal punps shall be constructed of
Type 316 stainless steel. Shaft diameter and design shall be sufficient to
transmit at least 2.5 tines rated notor power of the punp.] [The punp
shaft for vertical type punps shall be one piece and constructed of

ASTM A582/ A582N Type 416 stainless steel. Largest dianeter shaft avail able
for use with selected inpeller shall be supplied and shall be able to
transmt at least 2.5 tines rated notor power.]

2.9.2.6 Pump Construction

[ Pump and bearing frane and housi ng shall be constructed of cast iron,
ASTM A48/ AA8N.] [Discharge head and suction barrel with mounting flange
shal | be constructed of carbon steel, designed in accordance with

ASME BPVC SEC VIII D1 with a 7.6 nm 300 nmi|l corrosion allowance. Sole

pl ate shall al so be provided constructed of a mininmumof 25 mm 1 inch thick
carbon steel plate with a mninumof four 19 nm 3/4 inch anchor bolts.

Wl ds on the pressure containing section of the punp shall be the ful
penetration type with welders and wel di ng procedures in accordance with
ASME BPVC SEC | X. Suction barrel shall be sized so that the velocity in
the barrel does not exceed 915 mm 3 feet per second at 150 percent of
design flow. Discharge head and can type shall be the "T" type
configuration so that discharge and suction are above baseplate. Suction
barrel shall be of sufficient length to accommodate installation of 2
addi tional turbine stages.]

2.9.2.7 Punp Col um

Punp colum shall be flanged and constructed of carbon steel. Punp colum
assenbly shall be designed to withstand 4.1 MPa 600 psig and incorporate
7.6 mm 300 il corrosion allowance. Bearing retainers located in the punp
columm shall be constructed in a manner that will assure concentric

al i gnnent of the shaft within 0.13 nm 0. 005 inches.
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2.9.2.8 M scel | aneous Har dwar e

Bolts, |ock washers, nuts and miscell aneous hardware used with casing, punp
frame and gl and shall be Type 316 stainl ess steel

2.9.2.9 Shaft Seal i ng System

Punp shall be equipped with effective mechanical shaft seal to seal against
di scharge pressure when punp is operating. Seals shall be cartridge type
with Hastalloy "C' bell ows nounted on Type 316 stainless steel shaft

sl eeve. Seal faces shall be tungsten carbide versus silicon carbide. One
spare nechani cal seal shall be provided. d and shall be flush vent and
drain type constructed of ASTM A276/ A276N Type 316 stainless steel. Bypass
line, constructed of ASTM A269/ A269N Type 316 stainless steel, fromthe
stuffing box to the suction side of the punp shall also be provided.

2.9.2.10 Punmp Beari ngs

[ Hori zontal end suction punp bearings shall be anti-friction type and shal
operate in oil bath. Punp bearings shall be designed for radial and

unbal anced axi al |oads inposed by the punp.] [Vertical type punp bearings
shal |l be water |ubricated sleeve type constructed of babbitted graph all oy
with Type 304 stainless steel shaft sleeves.] The bearings shall be
designed for L-10 bearing life of |

2.9.2.11 Shaft Coupling

Shaft coupling between the punps and notors shall be the flanged,
adjustable, rigid, spacer type with OSHA approved coupling guard. [On

hori zontal end suction type punp, this coupling shall facilitate renoval of
t he mechani cal seal without renoving the driver.] Shaft coupling shal

al so be designed to transnmit at least 2 1/2 tines the notor power rating.

2.9.2.12 Pai nting and Corrosion Protection

Punps, notors and accessories shall be protected prior to initial startup.
Exposed unfini shed work shall be thoroughly cleaned and snoothed. Surfaces
which will not be in contact with the punping fluid shall be factory
painted with a finish coat. Internal surfaces shall be coated with a water
sol ubl e rust preventative nmaterial

2.9.2.13 Speci al Tool s

Conpl ete set of special tools shall be provided, if required for assenbly,
di sassenbl y or mai ntenance of punp.

2.9.2.14 Bedplate

Hori zontal type punp shall include single bedplate | ong enough to
acconmodat e punp, notor drive and cooler. Bedplate shall be in accordance
with APl and shall be of heavy rigid construction, made of suitably
structural steel nenbers and plate to provide a stable platformfor punp,
drive and accessories. Bedplate shall be suitably reinforced and braced to
m nimze deflection or bending during shipnent and erection. Sufficient
grout holes, minimum 75 nm 3 inch dianmeter, and grouting area vent holes in
each corner of each grout space shall be provided. Bedplate shall include
hori zontal jacking screws and vertical |eveling screws along the |ength and
width. Provisions shall be nade on the bedplate to collect drainage from
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the unit at one point. The hold down bolts and dowel holes shall be

| ocated and drilled in field. Punp shall be nounted on bedplate at factory
and shipped as unit with bedplate nounted on a suitable skid to prevent
deformation of the bedplate during shipnment and erection

.9.2.15 Alignment

Punp unit shall be precision aligned. Punp coupling, nmechanical seal and
nmot or shall be nounted and matchmarked prior to shipnment. Maxi num

al | owabl e shaft runout shall be 0.05 nm 0.002 inch as neasured at inmpeller
end.

.9.2.16 Pump Characteristics

a. Punp discharge head shall be such that nmaxi num di scharge head occurs at
shutof f and continually decreases as the capacity increases. Head
capacity characteristics shall pernit stable operation when punp is
operating alone or in parallel wth another punp.

b. Punmp shall have a shutoff head of no greater than 150 percent and no
| ess than 115 percent of design head. Design point capacity on the
sel ected punp curve shall be within 25 percent of capacity at best
efficiency point for inpeller dianeter selected to neet design point
conditions. Mninmumflow required for continuous punp operation shal
not be greater than 30 percent of specified design flow for each punp.

c. Pump shall have efficiency of 50 percent or greater at rated capacity.
.9.3 Sunp Punp

Sunp punp shall be provided for sunp pit shown. Sunp punp shall be heavy
duty, upright type, certified by the Sunp and Sewage Punp Manufacturers

Association.

.9.3.1 Desi gn Conditions

Mot or Power L] kw

M ni mum capacity (including suction and |[___ ] L/hr at head of [ ] m[ ]
friction | osses) gph at head of [___ ] feet

Shut of f head L1 m f eet

Maxi mum flui d tenperature L1 degrees C degrees F

.9.3.2 Construction

Bronze fitted cast iron volute with non-clogging cast bronze inpeller and
stai nl ess steel sedinent screen. Upright colunmm shall be brass. Discharge
connection shall be 1SO NPT. High efficiency non-clogging inpeller shal

be furnished with stainless steel shaft journal and bearing suitably

desi gned for intended service.

.9.3.3 Backwat er Val ve

A backwat er val ve shall be provided in the punp di scharge
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2.

2.

2.

9.3.4 Fl oat Switch

Fl oat switch shall be actuated by an adjustabl e copper float nounted on
stai nl ess steel rod.

9.4 Pump Drive
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NOTE: Delete the Steam Turbine Drives paragraph if
all-electric nmotor drives are used and the Electric
Drives paragraph if all-steamturbine drives are
used.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

9.4.1 St eam Tur bi ne Drive

Steam turbine drive shall be rated for the specified operating conditions
and designed in accordance with NEMA SM 23. Turbine shall be of the single
or multiple valve design and utilize inpulse type blading. Flexible
support for thermal expansion shall be provided at governor end of turbine.
Tur bi ne shall be horizontally or vertically split case with nmetal to netal
joints without the use of gaskets. Journal bearings shall be properly

| ubricated as recommended by turbine manufacturer for operating

conditions. Anti-friction bearings shall have L-10 bearing life of [__ ]
hours. Thrust bearings shall be of [ball] [tilting pad] design. Turbine
bl adi ng shall not be wel ded, shall be securely anchored, and shall be
renewabl e. Blading material shall be minimm stainless steel and shall be
suitable for steamquality and purity. Steam glands [interstage

di aphragnms] shall be sealed with carbon rings or |abyrinths. Turbine shaft
shal |l be finished with hard chrone in gland sealing zones. Turbine shal

be provided with single governor to control valve(s). Governor shall be
NEMA SM 23 Class [__ ]. Hand val ves shall be furnished in cases where
operating conditions will be substantially different than design or where
future operating conditions will change. Overspeed trip set at 110 percent
of the normal operating speed shall be provided. Overspeed trip shall be
NEMA SM 23 Class [ ]. Manual trip lever shall be included. Turbine
shall be factory tested to check operation

.9.4.2 El ectric Drive

Mot or shall be [splashproof] [totally enclosed, nonventilated] [totally
encl osed, fan cooled] [totally enclosed, fan cool ed suitable for
installation in a class Il, division 1, group G hazardous | ocation as
defined in NFPA 70]. Mtor starter shall be [nmanual] [ragnetic] [across
the line] [reduced voltage] type with [general purpose] [weather resistant]
[watertight] [dust tight] [explosion proof] enclosure.

.9.5 Condensate Return System Control

The condensate return system manufacturer shall furnish conpletely wred
control cabinet, nmounted on condensate return equi prent or free-standing.
Cabi net shall have hinged door and include the follow ng:

a. Auto Lead-Lag-Of-Continuous selector swtch.

b. Punp running Pilot |ight.

c. Control circuit disconnect switch
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2.

d. Terminal bl ock.

e. Control circuit transforner, fused

f. Monentary contact Test pushbutton

g. Control Panel neeting the follow ng requirenments:

(1) Construction: The condensate return surge tank control pane
shall be properly sized to contain all control devices, instrunent
gauges and nmeters. Control cabinet shall be factory assenbl ed
steel enclosure with | ocking door. Panel shall be NEVA 12
construction, 11 gauge steel with key-locking vault handle, three
(3) point latches, and continuous hinge. The door shall be fully
gasketed.

(2) Wring: Control panel shall be wired in accordance with NFPA 70
and shall have individual notor starter with 120 volt hol di ng coi
and fuse protection. Individual green oil-tight punp run lights
shall be provided. Switches and lights shall have nanepl ate
identification. Paralleling of individual control power
transformers shall not be pernmitted. Panel shall be provided with
a non-fuse di sconnect or non-automatic circuit breaker main
di sconnect device . Disconnect shall be equi pped with mechanica
door interlock preventing door opening with the disconnect in the
cl osed position. Fusing shall be cartridge type. Dual elenent,
current limting, tinme delay safety switches shall be nultiple
hor sepower rated, heavy duty type. Magnetic notor starter for
each notor assenbly shall be NEMA type, full voltage, non
reversing, overload protected for each phase, with auxiliary
contacts. Overload relay shall be trip-free, thermal binetallic,
manual reset with trip heaters based on actual full |oad current
of notor. Spare NO and NC auxiliary contacts wired to the
term nal block shall be provided. Control power transforner with
primary fuse di sconnect and secondary fusing shall be provided.
Factory nounted and wired control shall be provided, arranged to
receive a signal fromthe deaerator water |evel assenbly. A pane
nount ed Lead-Lag- O f-Continuous switch for feedwater punp shall be
provided.

(3) Sequence of Operation: Froma cold start, when the plant naster
controller indicates one boiler to start, the | ead punp shal
start and operate continuously. Wen all boilers are off, al
punps shall be off. Should there be a failure of any punp the
next punp in sequence shall operate automatically.

10 BO LER BOTTOM BLOADOWN TANK

Bl ondown tank shall be | ] mminches dianeter by [ ] mminches

hi gh. Supports, associated accessories and appurtenances shall be as
speci fied and shown. Bl owdown tank shall be of wel ded steel construction
built in accordance with ASME BPVC SEC VIII D1 and stanped for a 1.03 MPa
150 psig rating. Blowdown shall include a tangential inlet, size to match
boi | er bl owdown pi pe, stainless steel striking plate at point of inlet

i mpi ngenent, internal stainless steel flowrestrictor plates, waterleg type
drain vent, gauge gl ass openi ng, inspection opening and cl ean-out
connections. Materials used in fabrication of boiler bl owdown tank

equi prent shall conply with ASME BPVC SEC |1 -C. Inspection openings on
tank shall be as required in paragraphs UG 45 and 46 of
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ASME BPVC SEC VIII D1 and as shown. Connections shall be as shown.
Interior surface preparation shall be in accordance with

SSPC SP 5/ NACE No. 1 and the coating manufacturer's recomendati ons.
Interior shall be coated with a suitable baked epoxy phenolic coating,
mnimmO.13 mMm5 m| DFT. Exterior surface preparation shall be in
accordance with SSPC SP 6/ NACE No. 3 and the coating manufacturer's
recomendations. Exterior shall be primed with a high heat silicone
acrylic primer, minimumO0.05 mMm 2.0 nmi| DFT. The bl owdown tank shall be
supplied with drain aftercool er and tenperature regul ating val ve
Aftercool er shall be provided with cold water inlet, flanged body for easy
renoval, 6.35 mm 1/4 inch NPTF connection for tenperature regulating valve
sensing bulb. Valve adjustable range shall be 43 to 65 degrees C 110 to
150 degrees F. A thernostatic regulating valve shall inject potable water
to maintain acceptable discharge tenperature to the sewer.

11 BO LER SURFACE BLOWDOWN HEAT RECOVERY SYSTEM
11,1 General Requirenents

Bl omdown flush separator shall be [ ] mminches in dianeter by [__ ]
mm i nches high. Supports, associated accessories and appurtenances shal
be in accordance with these specifications and as shown. Steel tank shal
be of welded construction in accordance with ASME BPVC SEC VIII D1 and
stanped for a 1.0 MPa 150 psig rating. Tank shall be provided with a
tangential inlet connection sized to match the boil er bl owdown pi pe,
stainless steel striking plate at the point of inlet inpingenent, interna
stainless steel flowrestrictor plates, float |evel control, gauge gl ass
openi ngs, inspection opening and cl ean-out connection. Thernostatic
regul ating valve shall inject potable water to maintain acceptable

di scharge tenperature to sewer.

11,2 Materials
Materials used in fabrication of boiler blowdown equipnment shall conply

with  ASME BPVC SEC I1-C. Inspection openings on tank shall be as required
i n Paragraphs UG 45 and 46 of ASME BPVC SEC VIII D1 and as shown.

Connections shall be as shown. Interior surface preparation shall be in
accordance with SSPC SP 5/NACE No. 1 and the coating manufacturer's
recommendation. Interior shall be coated with a suitable baked epoxy

phenolic coating, minimumO.13 mm5 nil DFT. Exterior surface shall be in
accordance with SSPC SP 6/ NACE No. 3 and coati ng manufacturer's
recomendations Exterior shall be prinmed with high heat silicone acrylic
prinmer, mininumO0.05 M 2.0 m| DPT. Flash separator shall be piped to
heat exchanger. Heat exchanger shall be horizontal U tube with renovable
tube bundl e and shall be of self-draining type. Blowdown water shall pass
t hrough shell and cooling water shall pass through tubes. Tubes shall be
stainless steel with rear supporting baffle. Steel side welded shell shal
be provided with anti-vibration hol d-down cl anps, ASME Code stanping for

1. 03 MPa 150 psig rated for 208 degrees C 400 degrees F and supporting
structural steel stand. Heat exchanger shall be supplied with drain
aftercool er and tenperature regul ating valve. Aftercooler shall be
provided with cold water inlet, flanged body for easy renoval, 6.35 mm1/4
inch NPT connection binetallic thernoneter, and 25.4 mm 1 i nch NPTE
connection for tenperature regul ating valve sensing bulb. Valve adjustable
range shall be 43 to 65 degrees C 110 to 150 degrees F.

.11.3 Monitor-Controller

One electronic nmonitor-controller for use in boiler surface bl ondown |ine

SECTION 23 70 02.00 10 Page 86



shal | be provided for each boiler, consisting of:

a. Monitor-controller shall control concentration of total dissolved
solids (TDS). Monitor-controller shall be housed in a painted stee
NEMA 12 encl osure. Boiler surface bl omdown control shall be
interlocked with boil er operation

b. Panel display shall include:

(1) Long-life LED indicators on front panel and | abeled power and
control.

(2) Manual ly-operated two position switch to allow operator to turn
nonitor-controller on or off. Manually-operated two position
switch to all ow operator to test the output circuits.

(3) Manually operated two position switch to allow the operator to
select either a low or high scale of conductivity.

(4) A manually operated two position switch to allow the operator to
continuously read system conductivity level or to set or read the
front panel operator adjustable trip point.

(5) Calibration adjustnent.
(6) Tiner for adjustment of intervals between sanpling periods.

c. One prepiped bl omdown piping assenbly installed in each boiler surface
bl ondown |ine shall be provided. Assenbly shall consist of:

(1) Shut-off valve 19 nm 3/4 inch rated for system operating pressure
and tenperature.

(2) Conductivity probe.

(3) Normally closed notorized flow control valve [[19 mm 3/4 inch]
rated for system operating pressure of [1150 kPa 150 psig] and
tenperature up to [200 degrees C 400 degrees F]] | ].

(4) Throttling valve [19 nmm 3/4 inch] [ ] rated for system
operating pressure and tenperature.

(5) Tenperature conpensation probe
2.12 CHEM CAL FEED SYSTEM

Chenical feed systemshall be provided for steam and condensate chenica
treatnment consisting of introduction of chem cal solutions into deaerator
boiler and boiler feedwater |ines. Chenmical feed systemshall be autonmatic
proportioning punp type for single or nultiple boiler installation and
shal | consist of punps, tank, piping, control and accessories. Chenica
feed system shall be conpletely preassenbl ed package, factory tested,
hydraulically and el ectrically, and shall be furnished with required
special tools, lubricants, and installation instructions. Chenical feeding
and control equi pnent shall be provided for the foll ow ng:

a. For each boil er:

(1) Boiler scale inhibitor and antifoaning chenical treatnent.
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(2) AKkalinity supplenent.
(3) Neutralizing am nes.

b. For deaerator feedwater condensate return systems: chem cal treatnent
consi sting of oxygen scavenger such as sodiumsulfite.

Chemi cal treatment nmanufacturer shall provide a 1 year supply of chenicals.
Chemni cal products shall be conpatible with system materials of construction
and operating conditions and shall conply with all applicable regulatory
agencies. The chemical feeder shall be interlocked with boiler and
deaerat or operation

.12.1 Chemical Feed Punmp and Tank

Chenical feed punp and tank shall be provided as indicated. Chenical feed
punp and tank shall be a package with punp nounted and piping connected to
the tank. Chenical feed punp capacity shall be as indicated. Chenica
feed punp shall be positive displacenment netering type. Chemical feed punp
shal | have m cronmeter capacity adjustnent from 0-100 percent while the
chenical feed punp is running and netering accuracy within plus or mnus
one (1) percent. Chemcal feed punp conponents shall be constructed of
materials suitable for the chemicals being punped. Drive notors shall be
120 volts ac, 60 Hz, single phase, with general purpose dripproof

encl osure. Chemical feed tank shall be fabricated of materials suitable
for chemicals used and shall be provided with fill and chem cal feed drain
connections and gauge gl ass. Chenical feed tank shall be furnished with
one chem cal feed punp, nounted and piped with piping and fittings
constructed of materials suitable for the chemicals being punped, and shal
include a suction strainer and 13 mMmm 1/2 inch relief valve. Chenical feed
tank shall have hinged cover. Chenical feed tank bottom shall be dished
concave to radius equal to dianeter of tank

.12.2 Agitator

Chenical feed tank shall be equipped with agitator. Agitator shall be
motor driven with Type 316 stainless steel inpeller and drive shaft.
Maxi mum speed shall be 1750 rpm Agitator and support shall be nounted on
of chem cal feed tank

.12.3 Boi | er Chemical Treatnent System
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NOTE: For steam boiler plant with nore than one

boil er select a bulk storage system 800 liters 200
gallons for each chenical or dedicated feeder system
for each chenmical with individual drunms 200 liters
50 gallons for the chemical treatnent for boilers
listed above.
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The foll owi ng shall be provided for each boiler

a. Three chenical feed punps. Each punp shall be provided with a pressure
relief valve piped on discharge side of the punp to divert
over pressurized chenical solution back to the storage tank. Cheni ca
feed punps shall have capability of accepting 4 to 20 mA dc signal
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[ b. One 800 liter 200 gallon bulk storage tank.]
[ c. Three 200 liter 50 gallon drumns.]

d. One connecting head water neter. Maxi num operating pressure shall be
1650 kPa 225 psig and maxi num tenperature shall be 120 degrees C 250
degrees F. Water neters shall be turbine type with cast iron Mine
cases.

e. Proportional chemnical feed controller and electronic pulse tinmer.
Pul se tiner shall control proportional feed of treatnent chemicals
based on feedwater as neasured by a contacting head water neter.
Controller shall have follow ng features:

(1) Painted steel NEMA 12 encl osure

(2) Panel display including: proportional pulse tiner,
aut omati c- of f -manual switch, push-to-test nomentary switch which
sinmul ates a water neter pulse and runs the timer for one cycle,
12-volt signal to water neter, and pul se accumnul at or

2.12. 4 Deaer at or Condensate Return System Chenical Treatment System

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Select 200 liters 50 gallons drumfor boiler
plant up to 22,650 kg/hr

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

One feedwater chemical treatnent systemfor deaerator shall be provided
i ncluding the foll ow ng:

a. One chemical feed punmp. Chemical feed punp shall be provided with
pressure relief valve piped on discharge side of chenical feed punp to
di vert overpressurized chenical solution back to the storage tank
Chemical feed punp shall have capability of accepting 4 to 20 mA dc
signal.

b. [One 8000 liter 200 gallon tank.][ or ][One 200 liter 50 gallon
tank.]

c. One contacting head water neter shall be provided. WMaxi mum operating
pressure shall be 1650 kPa 225 psi gand naxi mum tenperature shall be 120
degrees C 250 degrees F. Meter shall be turbine type with cast iron
Mai ne case.

d. Proportional chemnical feed controller and electronic pulse tinmer.
El ectronic pulse tiner shall control proportional feed of treatnent
chemi cal s based on nmakeup water as neasured by contacting head water
meter. Controller shall have follow ng features:

(1) Painted steel NEMA 12 encl osure
(2) Panel display including one proportional pulse tinmer,
Automati c-Of f - Manual switch. Test nonentary switch which

sinmul ates a water nmeter pulse and runs tiner for one cycle, and
pul se accunul at or
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2.12.5 Testi ng Equi prent

Testing equi prent, including carrying case and spare reagent, for

mai ntai ni ng control of a program of water treatnent standards in steam
boil er system shall be provided in accordance with the water treatnent plan
Subnmit a plan for water treatnent, including proposed chemicals to be used
and nationally recogni zed testing codes applicable to the system prior to
system startup. Testing equi pnent shall consist of the foll ow ng:

a. Reagents and apparatus for determ nation of phosphate and sulfite
levels in the boiler water.

b. Reagents and apparatus for determi nation of PH, P and Malkalinity and
chloride.

c. Reagents and apparatus for determ nation of neutralizing anmine level in
the steam and condensate return |ines.

d. One conductivity neter with tenperature conpensation and nultiple
nmeasur enents ranges of 0-10, 0-100, and 0-10, 000 nicronhos.

e. Wall nounting test equi pnent cabinet for storage of testing gl assware
and reagents. Cabinet shall have one shelf, keylock door and
fluorescent light. Cabinet shall be constructed of 1 mm No. 18 gauge
thick cold-rolled steel, prinmed and painted with white pol yurethane
enanel for corrosion protection.

f. Prefabricated steel corrosion nipple bypass assenbly to nonitor program
ef fecti veness. Assenbly shall include inlet and outlet shut-off valve,
wye strainer, and two corrosion nipples.

2.13 WATER SOFTENI NG EQUI PMENT
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NOTE: |Insert water analysis specific to the site.
Insert desired water treatnent conditions, e.g. pH
| evel , hardness, chenical concentrations.
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a. A [single] [double] unit automatic water softener system shall be
provided as indicated. Witer softener systemshall be designed for
wor ki ng pressure of | ] MPa psi. Water softener systemshall be
conplete with raw and regenerate water distribution; under drain, inlet
and outl et connections in upper and | ower header respectively; resin
removed connecting pipe legs; control valve for service, backwash,
regenerate, and rinse; water neters, pressure gauges, brine storage,
measuring tank and controls. Test sets shall be provided for pH
conparator for range | ] to | ], sulfide conparator, and
phosphat e conpar at or

b. Influent water analysis for which systemshall be designed is [____].
c. Treatnent conditions to be maintained in circulation water are [ ].
2.14 MAI NTENANCE EQUI PMVENT
2.14.1  Tube d eaner

Water turbine driven tube cleaner shall include three rotary cutters,
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conplete with necessary |length of arnored water hose, valves, and other
appurtenances necessary for operation. Tube cleaner shall be provided for
each size of watertube in boiler, with one extra set of cutters for each
size cleaner. Necessary valves and fittings shall be provided to permt
conveni ent connection of tube cleaner hose boiler feed punp to supply cold
raw water for operation of tube cleaner. Piping arrangenent shall be such
that one boiler feed punp may be used to operate tube cl eaner without
interfering with normal operation

2.14.2 Tube Brush

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: The tube brush applies only to firetube
boilers and will be deleted if not applicable.
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Brush with steel bristles and jointed handle of sufficient length to clean
full length of fire tubes shall be provided.

2.15 FACTORY COATI NG

Equi prent and conponent itenms, when fabricated fromferrous netal, shall be
factory finished with the manufacturer's standard finish unl ess otherw se
specified.

PART 3 EXECUTI ON
3.1 EXAMINATION

After becoming famliar with all details of the work, verify all dinensions
inthe field, and advise the Contracting Oficer of any discrepancy before
perform ng the work.

3.2 | NSTALLATI ON, EXCEPT FUEL SYSTEM

Work shall be installed as indicated and in accordance with manufacturer's
di agrans and reconmendati ons and applicabl e requirenents of FM and NFPA.

3.2.1 Piping

a. Unless otherw se specified, pipe and fittings shall conformto
requi renents of ASME B31.1. Pipe shall be cut to neasurenents
established at the jobsite and worked into place w thout springing or
forcing, conpletely clearing wi ndows, doors, and other openings.

b. Pipes shall be nmininum2.4 m8 feet above wal kway el evati ons.

c. Cutting or other weakening of the building structure to facilitate
piping installation will not be permtted without witten approval.

d. Pipes shall have burrs renoved by reaning and shall be so installed as
to pernit free expansion and contraction w thout causing damage to
buil ding structure, pipe, joints, or hangers. Filings, dust, or dirt
shall be wiped frominterior of pipe or tubing before connections are
made.

e. Changes in direction shall be made with fittings, except that bending

of pipe 100 nm 4 inches and srmaller will be pernmitted, provided a pipe
bender is used and wi de sweep bends are formed. Centerline radius of
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bends shall not be less than 6 dianmeters of pipe. Bent pipe show ng

ki nks, winkles, flattening, or other malformations will not be
accepted. Vent pipes shall be carried through the roof as directed and
shal |l be flashed.

f. Unless otherwi se indicated, horizontal supply mains shall pitch down in
direction of floww th a grade of not less than 25 nmin 12 neters 1
inch in 40 feet.

g. Open ends of pipelines and equi prent shall be capped or plugged during
installation to keep dirt or other foreign materials out of the system

h. Pipe not otherw se specified shall be uncoated. Unions for copper pipe
or tubing shall be brass or bronze.

i. Connections between ferrous piping and copper piping shall be
electrically isolated fromeach other with dielectric couplings or
ot her approved nethods.

j. Pipe and fittings shall be of the types indicated in TABLES | and |
for the applicable service and pressure.

. 2.2 Joints

Joi nts between sections of pipe and between pipe and fittings shall be
threaded, flanged, or wel ded as specified. Except as otherw se specified,
fittings 38 mm 1-1/2 inches and snaller shall be either threaded or socket
wel ded, and fittings 50 mm 2 inches and | arger shall be either flanged or
butt welded. Pipe and fittings 32 mm 1-1/4 inches and larger installed in
i naccessi ble conduits or trenches under concrete floor slabs shall be

wel ded. Unl ess otherw se specified or indicated, connections to equi pnent
shall be made with black malleable iron unions for pipe 38 nm1-1/2 inches
or smaller in dianmeter, and with flanges for pipe 50 nm 2 inches or |arger
in diameter.

.2.2.1 Thr eaded Joints

Threaded joints shall be nmade with tapered threads properly cut, and shal
be made tight with PTFE tape, or equivalent joint conpound naterial applied
to the male threads only. Joint conmpound shall not be applied to fittings.

.2.2.2 Wel ded Joints

a. Welded joints shall be made as specified. Changes in direction of
pi ping shall be nade with welding fittings only.

b. Branch connection may be made with either welding tees or branch outl et
fittings. Branch outlet fittings shall be forged, flared for
i mprovenent of flow where attached to the run, and rei nforced agai nst
ext ernal strains.

c. Beveling, alignnent, heat treatnent, and inspection of weld shal
conformto ASME B31. 1.

d. Weld defects shall be renobved and repairs nade to the weld, or weld
joints shall be entirely renmoved and rewel ded.

e. FElectrodes shall be stored and dried in accordance with AWs D1.1/D1. 1N
or as recommrended by manufacturer. Electrodes that have been wetted or
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that have |l ost any of their coating shall not be used.

3.2.2.3 Expansi on Joints

3.

3.

Gui di ng of piping on both sides of expansion joint shall be in accordance
wi th published reconmendati ons of manufacturer.

.2.2.4 FI anges and Uni ons

Fl anges shall be faced true, provided with netallic spiral wound
nonasbest os gaskets, and nmade square and tight. Union or flange joints
shal |l be provided in each line i mmedi ately precedi ng the connection to each
pi ece of equiprment or material requiring nmaintenance such as coils, punps,
control valves, and other similar itens.

2.3 Supports

2.3.1 General
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NOTE: Mechanical and el ectrical |ayout draw ngs and
specifications for ceiling suspensions will contain
notes indicating that hanger | oads between pane
points in excess of 22.7 kg 50 | bs steel joist shal
have t he excess hanger | oads suspended from pane
points.

Provide seismic details, if a Government designer
(either Corps office or AAE) is the Engi neer of
Record, and show on the drawings. Delete the
bracketed phrase initema. if no seismc details
are provided. Pertinent portions of UFC 3-310-04
and Sections 13 48 00 and 23 05 48.19, properly
edited, will be included in the contract documents.

Support for steam piping fromboiler nozzle to steam
header and steamlines 150 nmm 6 i nches and | arger
will be detailed on the drawi ngs as excessive stress
and novenent can occur in these piping systens due
to thermal expansion. Each spring hanger |ocation
will be clearly indicated. They will be assigned a
nunber in a schedule on the drawi ngs that lists
hanger details, |oad, and novenent.
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Hangers used to support piping 50 nm 2 inches and | arger shall be
fabricated to permt adequate adjustnment after erection while supporting
the |l oad. Pipe guides and anchors shall be installed to prevent buckling,
swayi ng, and undue strain. Piping subjected to vertical novenent when
operating tenperatures exceed anbient tenperatures shall be supported by
vari abl e spring hangers and supports or by constant support hangers.
Submit detail ed drawi ngs of spring type pipe hangers, before installation
Pi pe hanger | oads suspended from steel joists between panel points shal
not exceed 23 kg 50 pounds. Loads exceeding 23 kg 50 pounds shall be
suspended from panel points.

a. Seismic Requirenments for Pipe Supports and Structural Bracing: Piping

and attached val ves shall be supported and braced to resist seisnic
| oads as specified in UFC 3-310-04 and Sections 13 48 00 [ SElI SM C]
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. 2. 3.

BRACI NG FOR M SCELLANEQUS EQUI PMENT and 23 05 48.19 [ SEI SM C] BRACI NG
FOR HVAC. Structural steel required for reinforcement to properly
support piping, headers, and equi prment but not shown shall be provided
under this section. Material used for supports shall be as specified
under Section 05 12 00 STRUCTURAL STEEL.

Structural Attachnents: Structural steel brackets required to support
pi pi ng, headers, and equi prent, but not shown, shall be provided under
this section. Material and installation shall be as specified under
Section 05 12 00 STRUCTURAL STEEL.

2 Pi pe Hangers, lInserts, and Supports

Pi pe hangers, inserts and supports shall conformto MSS SP-58 except as
ot herwi se specified.

a.

b

Types 5, 12, and 26 shall not be used.

Type 3 shall not be used on insul ated pi pe which has a vapor barrier
Type 3 may be used on insul ated pi pe that does not have a vapor barrier
if clanped directly to the pipe and if the clanp bottom does not extend
through the insulation and the top clanp attachment does not contact
the insulation during pipe novenent.

Type 18 inserts shall be secured to concrete forns before concrete is
pl aced. Continuous inserts which allow nore adjustment nmay be used if
they otherwi se nmeet the requirements for type 18 inserts.

Type 19 and 23 shall be torqued in accordance with MSS SP-58 and shal
have both | ocknuts and retaining devices furnished by the

manuf acturer. The C-clanp body shall not be constructed from bent
plate.

Type 20 attachnents used on angles and channel s shall be furnished with
an added numl | eable iron heel plate or adapter

Type 24 may be used only on trapeze hanger systens or on fabricated
frames.

Where type 39 saddle or type 40 shield is permitted for a particular
pi pe attachnment application, the type 39 saddl e shall be used on pipe
100 mm 4 inches and | arger.

Hori zontal pipe supports shall be spaced as specified in the tables in
M5S SP-58 and a support shall be installed not over 300 m1 foot from
the pipe fitting joint at each change in direction of the piping. Pipe
support spacing shall be as required for specified hydrostatic tests.

Pi pe supports shall be spaced not over 1.5 m5 feet apart at val ves.

In the support of nultiple pipe runs on a combn base nenber, a clip or
clamp shall be used where each pipe crosses the base support menber
Spaci ng of the base support nenbers shall not exceed the hanger and
support spacing required for any of the individual pipes in the
nmultiple pipe run. The clips or clanps shall be rigidly connected to

t he conmon base nmenber. A clearance of 3.2 nmm 1/8 inch shall be

provi ded between the pipe and clip or clanp for piping which may be
subj ected to thernal expansion

Vertical pipe shall be supported at each floor, except at slab on
grade, and at intervals of not nore than 4.5 nmeters 15 feet, nor nore
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than 2.4 m8 feet fromends of risers, and at vent term nations.

j. Type 35 guides using steel, reinforced PTFE or graphite slides shall be
provi ded where required to all ow | ongitudi nal pipe novenent. Latera
restraints shall be provided as required. Slide naterials shall be
suitable for the system operating tenperatures, atnospheric conditions,
and bearing | oads encountered.

(1) Where steel slides do not require provisions for restraint of
| ateral novenent, an alternate gui de nmethod nay be used. On piping
100 mm 4 inches and larger, a type 39 saddle may be welded to the
pi pe and freely rest on a steel plate. On piping under 100 nm 4
inches, a type 40 protection shield may be attached to the pipe or
i nsulation and freely rest on a steel slide plate.

(2) \Were there are high systemtenperatures and welding to piping is
not desirable, type 35 guide shall include a pipe cradle, welded
to the guide structure and strapped securely to the pipe. The
pi pe shall be separated fromthe slide naterial by at |east 100 mm
4 inches, or by an anount adequate for the insulation, whichever
is greater.

(3) Insulated pipes: Except for type 3, pipe hangers on horizonta
i nsul ated pi pe shall be the size of the outside dianeter of the
insulation

3.2.3.3 Pi ping in Trenches

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Detail pipe in trenches on the draw ngs.
Show exact | ocations of pipe supports. Include

i ndi vi dual hanger identification. Provide schedule
of data to include, but not be linmted to
identification number, detail references, |oad, and
movement.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Pi pi ng shall be supported as indicated.
3.2. 4 Pi pe Anchors

Anchors shall be provi ded wherever necessary or indicated to |ocalize
expansi on or prevent undue strain on piping. Anchors shall consist of
heavy steel collars with lugs and bolts for clanping and attachi ng anchor
braces, unless otherwi se indicated. Anchor braces shall be installed in
the nost effective manner to secure the desired results, using turnbuckles
where required. Supports, anchors, or stays shall not be attached in

pl aces where they will injure the construction during installation, or by
the wei ght of expansion of the pipeline. Subnit detailed draw ngs of pipe
anchors for approval before installation.

3.2.5 Pi pe Sl eeves

Pi pe passing through concrete or masonry walls or concrete floors or roofs
shal |l be provided with pipe sleeves fitted into place at the tine of
construction. Sleeves shall not be installed in structural menbers except
where indicated or approved. Rectangul ar and square openi ngs shall be as

i ndi cated. Each sleeve shall extend through its respective wall, floor, or
roof, and shall be cut flush with each surface. Unless otherw se
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i ndi cated, sleeves shall be of a size that will provide a mninumof 6.35 mMm
1/4 inch all around clearance between bare pipe or insulation jacket and
sl eeves. Sleeves in bearing walls, waterproofing nenbrane floors, and wet
areas shall be steel pipe or cast iron pipe. Sleeves in non-bearing walls,
floors, or ceilings may be steel pipe, cast iron pipe, or galvanized sheet
metal with lock type |ongitudinal seam and of the netal thickness
i ndicated. Except in pipe chases or interior walls, the annular space
bet ween pi pe and sl eeve or between jacket over insulation and sleeve in
non-fire rated walls and fl oors shall be sealed as indicated and specified
in Section 07 92 00 JO NT SEALANTS and in fire rated walls and fl oors shal
be seal ed as indicated and specified in Section 07 84 00 FlI RESTOPPI NG
Pi pes passing through wall waterproofing nenbrane shall be sleeved as
descri bed above. In addition, a waterproofing clanping flange shall be
installed as indicated.

.2.5.1 Pi pes Passing Through Roof or Fl oor Waterproofing Menbrane

Pi pes shall be installed through a 1.8 kg 4 pound | ead flashing sl eeve, a
0. 450 kg 16 ounce copper sleeve, or a 0.8 mm 0.032 inch thick al um num

sl eeve, each having an integral skirt or flange. Flashing sleeve shall be
suitably fornmed, and the skirt or flange shall extend not |ess than 200 mm
8 inches fromthe pipe and shall be set over the roof or floor nenbrane in
a trowel ed coating of bitum nous cenent. Flashing sleeve shall extend up
the pipe a mninmumof 50 nmm 2 i nches above the highest flood | evel of the
roof or a mninmumof 250 nm 10 i nches above the roof, whichever is greater
or 250 mm 10 i nches above the floor. The annul ar space between the
flashing sl eeve and the bare pipe or netal jacket covered insulation shal
be sealed as indicated. Pipes up to and including 250 mm 10 inches in

di anet er passing through roof or floor waterproofing nenbrane may be
installed through a cast iron sleeve with caul king recess, anchor |ugs,
flashing clanp device, and pressure ring with brass bolts. Waterproofing
menbrane shall be clanmped into place and seal ant shall be placed in the
caul ki ng recess.

.2.5.2 Counterflashing

As an alternate to caul king and sealing the annul ar space between the pipe
and flashing sleeve or nmetal jacket covered insulation and flashing sl eeve,
counterflashing may be by standard roof coupling for threaded pipe up to
150 nm 6 inches in dianmeter; |ead flashing sleeve for dry vents and turning
the sleeve down into the pipe to forma waterproof joint; or tack wel ded or
banded netal rain shield round the pipe and sealing as indicated.

.2.5.3 Seal i ng Uni nsul ated Pi pes or Conduits

A nodul ar mechani cal type sealing assenbly may be installed in lieu of a
wat er proofing clanmpi ng fl ange and caul ki ng and seal i ng, as specified, of
annul ar space between pipe and sl eeve or conduit and sleeve. The seals
shal | consist of interlocking synthetic rubber |inks shaped to continuously
fill the annul ar space between pipe/conduit and sl eeve with corrosion
protected carbon steel bolts, nuts, and pressure plates. The |inks shal

be |1 oosely assenbled with bolts to forma continuous rubber belt around the
pipe with a pressure plate under each bolt head and each nut. After the
seal assenbly is properly positioned in the sleeve, tightening of the bolt
shal | cause the rubber sealing elenments to expand and provide a waterti ght
seal between the pipe/conduit and sleeve. Each seal assenbly shall be
sized as recommended by the manufacturer to fit the pipe/conduit and sl eeve
i nvol ved. The Contractor electing to use the nodul ar nechani cal type seals
shal | provide sl eeves of the proper dianeters.
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2.6 Escutcheons

Escut cheons shall be provided at finished surfaces where exposed pi ping,
bare or insulated, passes through floors, walls, or ceilings except in
boiler, utility, or equipnent roons. Were sleeves project slightly from
floors, special deep type escutcheons shall be used. Escutcheons shall be
fastened securely to pipe or pipe covering and shall be chrom um pl at ed
iron or chrom um plated brass, either one piece or split pattern, held in
pl ace by internal spring tension or setscrew.

2.7 C ay Sewer Pipe

Pi pe shall be installed where indicated for housing steam supply and
condensate return lines. The sewer pipe shall be installed on properly
graded and well tanped earth or gravel base. Joints shall be packed with
twisted jute packing and seal ed with bitum nous sealing conpound or
portland cenent nortar.

. 2.8 Pi pe Expansion
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NOTE: Detail expansion |oops on the draw ngs.

*% *% *% *% *% * *% *% *% *% *% *% *%%

Expansi on | oops and pi pe guides shall be installed where indicated.

.2.9 Valves

Val ves shall be installed at |ocations indicated and where specified. Gate
val ves shall be used for isolation service unless otherw se indicated or
specified. d obe valves shall be used for throttling service unless

ot herw se specified. Valves shall be installed with stens horizontal or
vertical, except steam nonreturn valves shall be installed as specified.
Gate val ves used as shutoff valves in the boiler lines to and from steam
headers, and el sewhere as indicated, shall be the chain operated type if

wal kways are not provided for their operation. Chain operated val ves shal
have sufficient chain for easy reach of the operating personnel fromthe
operating floor or wal kway. Gate valves 200 nm 8 inches and | arger used on
hi gh pressure steamlines, and el sewhere as indicated, shall be provided
with a val ve bypass integral with the val ve body.

.2.9.1 Back Pressure Relief

Backpressure val ve shall be set to exhaust at the pressure indicated.

.2.9.2 St eam Pressure Reduci ng

St eam pressure reducing val ve shall be adjusted to maintain desired

term nal pressure, regardl ess of fluctuations in the inlet steam pressure.
St eam pressure reducing valves shall fail closed. Pilot, or auxiliary
operated val ves using steam for operating nmedium or sliding gate and plate
val ves shall be provided. Steam pressure reducing valve shall be installed
with strainer, 3 valve bypass, and safety valve as indicated. Were steam
pressure reducing valves is used for reduci ng steam pressure to deaerating
heater, the valve shall be of pneumatic pilot operated type. Sensing |line
shal | be connected to the steam space in the deaerator
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3.2.9.3 Thernostatic Regul ating
Thernostatic regulating valve to control tenperature of water within hot
wat er generator, by regulating steam supplied to the heating coil, shall be
provided in the steamsupply line to each generator.

3.2.10 Fl ow Met er
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NOTE: Specify which neters should receive 3-way
bypass to nmaintain service during a neter service or
repl acenent (suggest that fuel oil flow neters have
a 3-way val ve bypass if service is critical.)
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Fl ow neter shall be installed in straight Iine pipe of at least [__ ]
pi pe dianeters to maintain accuracy. [A 3-way val ve bypass shall be
provi ded for [ ] flow neters.]

3.3 FUEL O L SYSTEM | NSTALLATI ON
3.3.1 Fuel Storage Tank Installation

Fuel storage tank installation shall be in accordance with Section 33 56 10
FACTORY- FABRI CATED FUEL STORAGE TANKS.

3.3.2 Under ground Ferrous Metallic Piping

Underground ferrous netallic piping shall be in accordance with Section
33 56 10 FACTORY- FABRI CATED FUEL STORAGE TANKS.

3.4 FI ELD PAI NTI NG AND FI NI SHI NG
Painting required for surfaces not otherw se specified, and finish painting
of itens only prined at the factory, are specified in Section 09 90 00
PAI NTS AND COATI NGS.

3.5 ELECTRICAL

3.5.1 General

Field run conduit, wiring and term nations shall be in accordance with
Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM

3.5.2 Splice
Stranded conductors shall be spliced by sol der or pressure type connectors.
Wrenut connectors shall not be used on stranded conductors. Splices shall
be covered with electrical insulation equivalent to, or of higher rating
than, insulation of conductors being spliced. Splices will not be all owed
in control or signal wring, except where sensors or controlled devices are
provided with pigtails for connecting to incomng cable

3.5.3 Identification

Bot h ends of wires shall be | abel ed.
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5.4 Grounding of Drain Wre of Shielded Cable

Shield cable drain wire shall be grounded at the source end, term nated at
a copper bus ground bar 3.175, 12.7, by 100 mm 1/8, 1/2, by 4 inches
minimum.

.5.5 Anal og Signal Cabl e Connections

Anal og signal cables shall be connected to controller by nmeans of ternina
bl ocks with knife isolation switches with test plugs to enable isolation of
each instrunent without disconnecting common instrunent power supply.

These terminal bl ocks shall be double level term nal blocks with knife

di sconnect point with test plugs at the upper |evel and feed through
terminal at lower level. Mninmumof thirty percent (30 percent) spare
termi nal points shall be provided

.5.6 Di gital I nput-Qutput

Di gital input-output cables shall be connected to controller by neans of
term nal blocks. Mninmumof thirty percent (30 percent) spare ternina
poi nts shall be provided.

.6 INSULATION

Thi ckness of insulation materials for piping and equi pmrent and application
shall be in accordance with Section 23 07 00 THERMAL | NSULATI ON FOR
MECHANI CAL SYSTEMS

LT BO LERS AND AUXI LI ARY EQUI PMENT

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Before occupancy of a facility the boilers
shall be inspected in accordance with the Code of
Boi | er and Pressure Vessel |nspectors (BPV |) and
Anerican Soci ety of Mechani cal Engi neers (ASME)

I nspectors nust be certified in accordance with BPV
| standards.
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.7.1 Inspection

I nspect areas and conditions under which boiler and auxiliary equipnent are
to be installed. Field verify location of connections to piping, equipnent
and supports and make connection to said itens utilizing field-verified

di mensions. Notify Contracting O ficer of discrepancies and ensure that
unsatisfactory conditions have been corrected in an acceptabl e nanner.

. 7.2 Preparation

a. Coordinate the installation of equipnment and appurtenances prior to
installation with other work.

b. Provide work required to correct situations resulting fromthe
Contractor's failure to coordinate with the work of other trades, at no
addi ti onal cost.

c. Take into consideration priority needs for |ocation and space of work

of all trades. Failure to do so will require the Contractor to renove
and relocate the work at no additional cost.
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3.

7.3 Installation
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NOTE: Delete reference to local city and state
codes i f not applicable.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

7.3.1 Boiler

Boil er shall be installed in accordance with the manufacturer's witten
instructions, [in accordance with boiler installation requirenents of

|l ocal, city, state codes] and in accordance w th applicable provisions of
NFPA and ASME code standards. Boiler and associ ated conponents shall be

| ocated where indicated. Boiler shall be installed I evel to a tol erance of
3mmin 3 m1l/8 inch in 10 feet in all directions. El ectrical connections
shal |l be nade in accordance with Section [__ ].

.7.3.2 Protection

It is the Contractor's responsibility to protect boiler and conmponents from
damage after installation, until Covernment takes custody. After
installation, touchup paint shall be provided to damaged areas on shop and
finish-coated surfaces of the equi pnment. Surfaces shall be free of rust,
scal e and foreign substances before application of touchup paint. The
touchup paint shall be equivalent to the shop and/or finish paint.

.7.3.3 Adj usting, Inspecting, and C eaning

Subnmit test reports, in booklet formshowing field tests perforned to

adj ust each conponent and field tests perfornmed to prove conpliance with
the specified performance criteria, upon conpleting and testing the
installed system Each test report shall indicate the final position of
controls. A witten statement fromthe nmanufacturer's representative
certifying that conbustion control equipnent has been properly installed
and is in proper operating condition, upon conpletion of the installation.
The action settings for automatic controls in the formof a typed,

tabul ated list indicating the type of control, |ocation, setting, and
function shall be included.

a. Thoroughly clean inside of boiler by performng boil-out, flushing and
cleaning in accordance with nanufacturer's instruction prior to startup.

b. Final adjustnent to boiler shall be in accordance with nmanufacturer's
reconmendati ons, but not |ess than follow ng:

(1) Verify lubrication of noving parts.

(2) Verify fan rotation direction.

(3) Adjust water level control for proper operating |evel.
(4) Adjust firing rate control.

(5) Confirmoperation of safety devices.

(6) Adjust controls and verify operation.
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3.7.3.4 Field Quality Control

a. Provide trained field representative to supervise installation of
boiler and its conmponents. Field representative shall inspect
al i gnnment and bal ancing of rotating and nmoving parts. After conpletion
of installation, provide services of factory-trained field
representative to start and adj ust boiler

b. Manufacturer shall provide trained field representative for fina
i nspection of boiler for proper installation, alignnent and |eveling
prior to boiler startup.

c. Coordinate with other representatives on startup of other itens and
bui | di ng services as required.

d. Contractor's representative shall be available to instruct and train
Gover nment personnel for not less than two (2)days after boilers are
operational.

3.7.4 Gaseous Eni ssions Monitor

Extractive or in-situ gaseous emi ssions nonitor shall be provided.

Conbi nati on of extractive and in-situ nonitors is not acceptable. Gas
monitors shall include automatic calibration checks. Al armhorn and
annunci ator shall be provided to al armwhen any nonitored paraneter is out
of range or gaseous emission nonitor nalfunctions. Surfaces exposed to
corrosive gas of boiler shall be constructed of noncorrosive nmaterials such
as 316 SS, Teflon or Hastall oy.

a. In-situ gaseous enissions nonitor shall be nounted on ductwork at
| ocation [shown on plans] [recomended by the manufacturer]. The
in-situ systemshall not be affected by presence of particulate matter
in flue gas.

b. Extractive systens shall be [wet] [dry] [diluted]. Analyzing equi pment
for extractive systemshall be [rack-nounted] [located in a walk-in
cabinet].

c. Equi prent shall be arranged to provide access for maintenance.
Extractive system sanpling between probes and anal yzers shall be heat
traced to nmaintain tenperature reconmended by manufacturer when anbi ent
tenperature is | ]. Probes shall be mounted on ductwork at the
| ocation [shown on the plans] [recomended by manufacturer].

d. Subnit a Boiler Enmissions Report of air pollutants show ng conpliance
with the [inmts established in the environmental permt.

3.7.5 Fl ue Gas Fl ow Monit or

Fl ue gas nonitor shall utilize pitot tube principle to nmeasure flow. Flue
gas flow nonitor probe shall be across-the-duct average pitot tube and
shal | be properly designed and |l ocated to obtain representative
measurenent. Differential pressure transnmitters shall be used to sense the
difference between the static and total pressure of the flowi ng flue gas
stream Lines shall be arranged to prevent collection of condensate.

Purge system shall be provided to keep pitot pressure taps clear.
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3. 7.

Testing

ASME PTC 19.3 TW

3.7.

.1 Factory Testing

Boil ers shall be guaranteed to performin accordance with stated operating
conditions. Conplete packaged boiler shall be hydrostatically and fire
tested at boiler manufacturer's factory to check construction, operation
and function of all controls. Submit certification of factory tests.
Tests may be witnessed by Contracting O ficer or Representative of
Contracting Officer. Contracting Oficer shall be notified two (2) weeks
prior to factory testing.

3.7.6.2 Field Testing

a.

3.7.

Furni sh personnel, equipnent, instrumentation, and supplies necessary
to performfield testing. Upon conpletion, and prior to acceptance of
the work, boiler plant shall be subjected to such operating tests as
may be required to denonstrate satisfactory functional operation of the
pl ant, including safety devices. Operating tests shall be conducted at
such tinmes as the Contracting Oficer nmay direct.

Submit proposed test procedure to Contracting O ficer, 30 days prior to
t he proposed test date, for approval. The submttal shall contain a
conpl ete description of the proposed test with calibration curves or
test results furnished by an independent testing |aboratory of each

i nstrument, meter, gauge, and thernoneter to be used in the tests. The
test shall not commence until the procedure has been approved. The
Government will witness the field tests. Witten perm ssion shall be
obtained fromthe Contracting O ficer before proceeding with testing.
Tests shall be supervised by respective nmanufacturers.

Oiginal copies of data produced, including results of each test
procedure during field testing, shall be turned over to the Governnent
at the conclusion of testing prior to Governnment approval of the test.

Testing shall not be schedul ed during seasonal off-periods of heating
systems. Testing shall be performed in accordance with approved test
procedures. The Test Procedures shall cover actual equipnent and
functions specified for the project.

.3 Hydrostatic Test
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NOTE: Delete boiler isolation valve test for
single-boiler plants. This test is critical for
nmultiple-boiler plants as it verifies that

i ndi vi dual boilers can be isolated for maintenance
or replacenent while the steam systemis in

operation.

a. General: Submt a witten field hydrostatic test schedule [7] [ ]
days in advance to Contracting O ficer for approval. Schedule will be
approved by the Contracting Oficer

b. After installation is conpleted and prior to startup, furnish the

services of local boiler and pressure vessel inspector to observe field
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hydrostatic test, inspect installation and piping and certify that
installation is in accordance with ASME code.

c. Following installation of piping and boiler plant equi pnent, but before
application of piping and boiler insulation, a hydrostatic test shal
be conpl eted, including boiler and associ ated piping within boiler
plant. Systemshall be proved tight for at |east two hours under gauge
pressure of 1.5 tines the working pressure specified and not |ess than
the foll ow ng:

(1) Low pressure lines up to 448 kPa 65 psig working - Test pressure
590 kPa 100 psig.]

(2) Medium pressure from 448 to 690 kPa 65 to 100 psig, working -
test pressure 1.03 MPa 150 psig.]

(3) High pressure 1.03 MPa 150 psig working - Test pressure 1.55 MPa
225 psig. ]

d. Boiler isolation valves shall be individually tested to isolate agai nst
the specified hydrostatic test pressure. At the conclusion of the
system hydrostatic test, each boiler's isolation valves (steam
di scharge, boiler feedwater, etc.) shall be closed; the boiler drained
down; and pressure nonitored on both sides of each isolation valve for
a mnimmof two hours to verify that the valves isolate each boiler

e Boilers shall be tested and pi ping connections inspected by a certified
boil er inspector for conpliance with ASME BPVC SEC I .

f. Submt certificate of conpliance with ASME BPVC SEC | for each boiler
to Contracting O ficer.

.7.6.4 I nner Casing Air Tests for Packaged Force Draft Boilers

Fol I owi ng installation, each packaged forced draft boiler shall be air
tested up to 2.5 kPa 10 inches water gauge. Soap foam shall be applied to
seans to detect |eaks. The boiler shall not |lose nore than 1.3 kPa 5 inches
wat er gauge in 10 minutes. This test shall be perforned prior to
installing insulation

.7.6.5 Efficiency and Capacity Test

a. Efficiency and capacity test shall be run on one boiler of each size
installed, conducted in strict accordance with ASME PTC 4, abbreviated
efficiency test.

b. Measuring devices used for neasuring feedwater evaporated and anount of
fuel burned shall be properly calibrated prior to test. Water flow
neter used in the test shall be suitable for hot water. Furnish
instruments, test equipnent, test personnel, and fuel oil required to
properly conduct tests. Subnit a fuel oil analysis report of
I ndependent Agency for fuel oil used during efficiency testing.

c. Calibration curves or test results furnished by an i ndependent testing
| aboratory of each instrument, neter, gauge, and thernoneter to be used
in the efficiency and capacity test shall be furnished prior to test.

d. Ontain necessary natural gas, water and electricity as specified in the
[ SPECI AL CONTRACT REQUI REMENTS] [ Section 01 50 00 TEMPORARY CONSTRUCTI ON
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LT,

6.

FACI LI TIES AND CONTRCOLS] Provide necessary quantities of propane gas
or No. [ ] fuel oil when propane gas or fuel oil is require for
testing.

Ef ficiency and general perfornance tests on boiler shall be conducted
by a qualified test engineer furnished by Contractor

TESTI NG AND PERFORMANCE

Percent of Capacity

Time Wat erwal | WAt ertube Boil ers Cylindrical Furnace
Fi retube Goilers
First 1 hour 50 50
Next 2 hours 75 75
Next 4 hours 100 100

Efficiency tests may be conducted concurrently with operating tests, or
separately. Thermal efficiency shall be not |ess than specified.

Maxi mum noi sture content of saturated steam | eaving boiler shall be as
specified.

Submit Performance Test report including | ogs, heat bal ance
cal cul ations, and tabulated results together with conclusions to
Contracting O ficer in quadruplicate.

An anal ysis by an independent testing |aboratory of fuel being burned
during test shall be submitted to the Contracting Officer. Analysis
shal | include pertinent data tabulated in ASME PTC 4, abbrevi ated
efficiency test.

Contracting O ficer will observe and approve tests.

6 Control System Operational Testing

*% *% *% *% *% *% *% *% *% *% *% *%

NOTE: For operational functional testing, consider
addi ng project specific equiprment and sequences of
operation, alarns and other critical interface

poi nts between contracts (such as nechani cal and
instrunentation) for field operational tests.
Consider integrating these tests into a |arger

proj ect conmi ssioning plan and specification
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Ful | operational test of boiler plant control system shall be conducted
to denonstrate conpliance with sequences of operation, safety
i nterlocks and control functions of the specification

Field Installation Test: Following the installation of the contro
system all hardware shall be aligned and adjusted, and all test
readi ngs recorded in accordance with the nmanufacturer and installer
recomended tests and mmi nt enance procedures. Manufacturer and
installer shall include in the associated test report a list of al
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hardware or conponents replaced or changed between the conpl etion of
factory tests and the start of field installation test. All hardware
shall be denmonstrated to be operational by running off-1ine

di agnostics. Field installation test shall include electrica
continuity, conplete exercising of each Input and Qutput point, and
simul ati on of each control loop. The field installation test shall be
considered conplete only after all variances generated during
installation are resolved and tested.

Startup Test and Punchout: Prior to on-line operation, conduct a
conpl ete denmonstration and readout of the control system scope of
surveillance and control. Denonstration of controls shall include
simul ati on of anal og i nputs and observation of the action of system
final control elenents. Generate a hardcopy printout and perform
punchout of all Input and Qutput points. Submit startup test hardcopy
printout to Contracting Oficer two (2) weeks prior to denonstrating
the control system Full functional test shall be conducted in
accordance with the control system sequences of operation. Conduct
startup test and punchout in the presence of the Contracting Oficer
The Contracting Oficer shall be notified no later than ten (10) days
prior to schedul ed startup testing.

Qperational Acceptance Test: After all previous testing has been
successfully conpl eted, operate control systemfor thirty (30) days to
the conplete satisfaction of the Contracting Oficer. Submt to
Contracting Oficer a bound log reporting all control systemfailures
that occur red during operational acceptance test. Log shall show the
poi nt nanme and nunber, time and date of failure, and tine and date of
return to service. During the 30-day acceptance test, any operationa
failures due to mal function of the control panels, wiring, or Contro
Room Equi prent shall require that the 30 day test begin again when
repairs are conpleted. Any failures between field-sensing equi prent
and the control panels shall be corrected, and the testing shal
continue fromthe day of failure. During the last seven (7) cal endar
days of testing, no failures of any kind will be accepted or the | ast
seven (7) days shall be repeated. |If the season of the year prevents
conpl ete testing of any individual conponent of the control system
acceptance will be conditional upon the successful demonstration of the
speci fic conponent at the appropriate season

Fi nal Acceptance: The control systemw Il not be considered accepted
by the Governnent until all tests are successfully conpl eted.

Beneficial use of the systemby the Governnent will not be considered
as acceptance. The Governnent will deemthe control systemto be fully
accept ed when:

(1) Structured, unstructured and availability tests have been
successfully conpleted, and all incidents and variances have been
resolved to the Government's satisfaction

(2) Docurentation and training requirenents have been conpl eted and
are satisfactory to the Governnent.

(3) Maintenance and related contracts and rel eases of subcontractors
have been duly executed and subnitted to the Governnent.

(4) ldentified defects have been corrected to the Government's
satisfaction.
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3.7.6.7 Boi | er Room Panels and | nstrunents

After inspections of installation and calibration of instruments, and after
boiler test, provide a certificate of conpliance to Contracting O ficer
stating that controls and instrunentation operate satisfactorily and within
the operating paraneters as specified for each fuel. |If units fail to
operate satisfactorily or fail to achieve specified performance, nake
adjustnents, nodifications, repairs, or replacenents as necessary at no
addi tional cost until specified perfornmance has been achieved and certified
by Contracting O ficer

.7.6.8 Tenporary Piping for Testing

Necessary tenporary piping, of not less than 100 nm 4 inches in dianeter,
shal |l be furnished and a nuffler shall be provided to exhaust excess steam
to atnmosphere in event boiler load is insufficient to nmeet capacity
specified. Control valve for exhausting excess steamto atnosphere shal

be provided in a convenient |ocation inside the boiler room Instrunents
required for conducting boiler tests shall be as described in ASME PTC 4
and ASME PTC 19.11. Provide tenporary piping, valves, pipe hangers,
muf fl ers and test equi pnent at no additional cost. Miffler shall have

| evel of noise of exhaust steamw thin requirenents as set forth by
Cccupational Safety and Heal th Act.

.7.6.9 Fuel Burni ng Equi prent Testing

a. Test of fuel burning equipnent shall denobnstrate that equi prent
installed will neet requirenents of specifications, and that overal
efficiency is as specified, with not over 15 percent excess air, can be
obtained with boiler operating at 100 percent capacity w thout flane
i mpi ngenent on any conbustion chanber wall, floor, baffle or watertube.

b. Test shall include all boiler and burner interlocks, safety interlocks,
conbustion controls, actuators, valves, controllers, gauges,
thernmoneters, pilot lights, switches, etc. prior to conbustion
testing. Al nalfunctioning conmponents shall be replaced. Submt an
item zed data record sheet of this conponent testing.

c. Each boiler control systemand all boiler appurtenances shall be
calibrated and set to ensure the specified performance. The fue
burner, forced-draft fan, controls, etc. shall be fully coordi nated,
manual |y capable, and autonmatically controllable to hold the required
settings. The boiler fuel burning systemshall be continuously
vari abl e throughout the specified operating range w thout nmanua
adj ustment of burner, register or nozzle, and turndown shall be
achi eved wi t hout nanual adjustnent. Testing apparatus shall be set up
calibrated, tested and ready for use prior to final conbustion
testing. Calibration certificates for all test instruments shall be
furnished with test data

.7.6.10 Deaer ati ng Feedwater Heater Testing

Test of deaerating feedwater heater shall denonstrate that equi pnent
installed neets specified requirenents as to performance, capacity, and
quality of effluent. During operating test of boiler, tests shall be
conducted to determnine oxygen content in accordance with ASTM D888, Met hod
B or C, or ASTM D5543. Boilers shall be operated at varying |loads, up to
maxi mum heat er capacity, while oxygen tests are being nade. Means and
equi pnent shall be furnished to performthis test.
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3.7.6.11 Water Treatnent Testing

Test of water treatnent equipnent shall neet requirements specified as to
capacity and quality of effluent. Tests for ion exchange units shall cover
at least 2 conplete regenerations and capacity runs. Test for hot process or
other precipitation type softeners shall cover a mnimum conti nuous period of
48 hours with sanples being taken at 2 hour intervals.

3.7.6.12 Steam Qual ity Testing

Test for steamquality and water |evel stability shall be sinultaneous
under operating conditions specified.

3.7.6.13 Water Level Stability Testing

Boil er water |evel stability shall be specified by boiler manufacturer in
witing to Contracting Officer prior to test. Test shall first be
conducted by use of manual bypass around feedwater regulator. Test shal
be repeated using automatic feedwater regulator. To be acceptable, boiler
shall maintain specified water | evel stability as specified by boiler
manuf act urer under both conditions.

3.7.6.14 Testing of Piping Systens

a. GCeneral: Submit a witten schedule 7 days in advance of test to
Contracting Officer for approval, and a detail ed nanufacturer's
acceptance testing plan, for approval, for each item of
i nstrunentation; including procedures for pressure testing and repair
of piping and tubing materials failing pressure tests.

b. Piping shall be hydrostatically tested before piping insulation is
applied. Hydrostatic test pressure at any point in piping system shal
not be less than 1.5 tines the design pressure, but shall not exceed
t he maxi mum al | owabl e test pressure of nonisol ated conponents.

c. Underground lines in pressure service shall be tested prior to
backfilling, as specified, with pressure to be maintained for 12 hours
wi t hout drop. Furnish accessories required for test.

d. Wen particular circunstances prohibit hydrostatic tests, Contracting
O ficer may exercise option to have Contractor performair pressure and
soap solution test. |If this type of test is approved by Contracting
O ficer, Contractor shall performair pressure and soap sol ution test
at weld and flange joints. Pneumatic test pressure shall not be |ess
than 1.2 nor nore than 1.5 times the design pressure of piping system
The test pressure shall not exceed naxi mum al | owabl e test pressure of
non-i sol ated conponents. Leaks discovered during test shall be
corrected and successive tests perfornmed. Test shall be repeated unti
| eaks are sealed. Test shall be conducted before insulation is
applied. A portable sprayer shall be used to spray soap solution on
joints to detect |eaks. Tenporary punps and air conpressors shall be
provided as required to pressurize systemprior to and during tests.
Tests shall be in accordance with ASME B31. 1.

3.7.7 Cl eaning of Boiler and Piping

After hydrostatic tests have been made, and prior to performance of
operating tests, boiler shall be thoroughly and effectively cl eaned of
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foreign materials by nechanical cleaning, initial chenmical cleaning, a
chemical boiling period and finally by operating steam system at 100
percent (100 percent) makeup water and wasting the condensate. Submt
procedure for cleaning, prior to connecting tubing and piping to
instruments and prior to pressure testing, test equiprment use, and cl eaning
after conpletion of testing and installation. Werever possible, water
contacted surfaces shall be wire brushed to renove | oose nateri al

foll owi ng which, boiler shall be filled with solution consisting of
follow ng proportional ingredients and circul ated at approxi mately 207 to
344 kPa 30 to 50 psig for period of 24 to 48 hours:

Caustic soda 10.9 kg 24 I bs

Di sodi um phosphat e, anhydr ous 10.9 kg 24 I bs
Sodiumnitrate 3.6 kg 8 Ibs

Approved wetting agent 0.23 kg /2 Ib

Water 3,785 liters 1,000 gallons

Chemicals in proportions above, or as approved by Contracting Oficer,
shal | be thoroughly dissolved in water before being placed in boiler

After this initial chem cal cleaning, boiler shall be drained and refilled
with the above chemical solution and boiled in accordance with the
manufacturer's instructions. After specified boiling period, boiler shal
be allowed to cool, after which boiler shall be drained and thoroughly
flushed. Finally, piping shall be cleaned by operating boiler for period
of approximately 48 hours with 100 percent (100 percent) nakeup water,
wasting the steam and condensate.

. 7.8 Boi l er Water Conditioning

Boi |l er water conditioning by chem cal treatnent and bl owdown shall be
provi ded during periods of boiler operation fromthe initial starting of
system through testing period, and to final acceptance of conpleted work
by the Government. Chenicals used and met hod of treatnent shall be
approved by Contracting Oficer

.7.9 Fuel O| Leak Test

Fuel oil leak tests for the underground portion of the systemshall be
conducted in accordance with Section 33 56 10 FACTORY- FABRI CATED FUEL
STORAGE TANKS

. 8 MANUFACTURER S SERVI CES

Services of a manufacturer's representative who is experienced in
installation, adjustnent, and operation of equiprment specified shall be
provi ded. Representative shall supervise installing, adjusting, and
testing of equipnent. Contractor personnel will not be allowed to render
specified services. Mnufacturer's test representatives shall be on
manuf acturer's payroll on a continuing eight hour pay basis, especially
trained, and regularly rendering such services.
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FI ELD TRAI NI NG

kkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhkhkhkkkkkkkkkkkkhkhhkhkkkrkkkx

NOTE: Consult equi pnent manufacturer for hours
required to train plant personnel for equiprent
operation and then insert the hours.

*% *% *% *% *% *% *% *% *% *% *% *%%

Field training course shall be provided for designated operating staff
nmenbers. Training shall be provided for a total period of [ ]
hours of normal working tine and shall start after systemis
functionally conplete, but prior to final acceptance tests. Field
training shall cover itens contained in approved operation and

mai nt enance instructions as well as denonstrations of routine

mai nt enance operations. Contracting Oficer shall be notified in
witing at |east 14 days prior to start of training.

Submit [6] | ] conpl ete copies of operation manual outlining the
step-by-step procedures required for systemstartup, operation and
shutdown. The manual s shall include the manufacturer's nane, node

nunmber, service manual and a brief description of equipnent and their
basi ¢ operating features.

Submit [6] | ] conpl ete copies of nmaintenance manual |isting
routi ne mai ntenance procedures, possible breakdowns and repairs,
preventative maintenance schedul e, and troubl eshooti ng guides. The
manual s shall include piping | ayout, equipnment l[ayout, and sinplified
wiring and control diagranms of the systemas installed. The manuals
shal | al so include equi prent |ubrication requirenents and schedul es,
recomended spare parts list, index, instruction book binders with hard
back covers and printing to identify the name of the facility,
Governnent entity operating the facility, Contractor, shop order,

equi prent, and volume nunmber if required. Operation and mnmi ntenance
manual s shall be approved prior to the training course.

Di stributed control system manufacturer shall provide a m ni num of

[ ] days of training for | ] of Governnent's representatives at
[plant site] [factory]. Training shall include, but not be linited by
following:

(1) Use of operating console display; their interface with process;
their aid in systemdi agnostics; all with hands on experience with
equi pnent for trainees.

(2) Training to enphasize process control techniques, with
denonstrations to show variations that can be inplenented with
al gorithnms and system configuration instructions.

(3) Training to acquaint the operators with specifics of this
process, and how system oper at es.

(4) Training to include theory of operation, maintenance, and
t roubl eshooti ng techni ques, using flow charts and di agnostics with
equi pnment in operation, and framed instructions containing wring
and control diagrans under glass or in |lanmnated plastic, to be
posted where directed. Condensed operating instructions, prepared
in typed form shall be franed as specified above and posted
besi de the diagrams. The framed instructions shall be posted
bef ore acceptance testing of the systens.
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e. Field training shall be video taped. Provide reproducible copies of
each training session video tape, printed training naterials for each
desi gnat ed operating staff menber, and two spare copies for file.
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TABLE |. PIPE
Service Pressure, kPa|Material Specification Type
psig
Steam 0-10300-150 Std. wt. black ASTM A53/ A53M Type E or S,
steel G ade A
Condensate return 0-17000-250 Extra strong ASTM A53/ A53M Type E, G ade
bl ack stee
Boiler feed & 0-10300-150 Extra strong ASTM A53/ A53M Type E, G ade
bl owof f 1ines bl ack stee
Feedwat er pi pi ng 0-10300-150 Std wei ght ASTM A53/ A53M Type E, G ade
bl ack stee
Wat er colum (a) 0-10300-150 Extra strong ASTM A53/ A53M Type E, G ade
bl ack stee
Vent & pipe 0-1700-25 Std wei ght ASTM A53/ A53M Type E, G ade
bl ack stee
Conpressed air 0-8600-125 Std wei ght ASTM A53/ A53M Type E, G ade
bl ack stee
Gauge pi pi ng 0-1700-25 Copper tubing ASTM B88MASTM B88 |Type K or L
Draft gauge & 0-1700-25 Std wei ght ASTM A53/ A53M Type E, G ade
Oxygen recorder bl ack stee
Abovegr ound Fuel 0-10300-150 Copper tubing ASTM B88MASTM B88 |Type K or L
oil (No. 2)
Fi bergl ass (b) APl Spec 15LR or
UL approved
Std wei ght ASTM A53/ A53M Type E or S
bl ack st eel Gade Aor B
Sched 40 APl Spec 5L Grade Aor B
seanl ess or
El ec. wel ded
steel
Abovegr ound Fuel 0-10300-150 Std wei ght ASTM A53/ A53M Type E, G ade A
oil (Nos. 4, 5 & bl ack stee
6)
Control air 0-10300-150 Copper tubing ASTM B68/ B68M
Std wei ght ASTM A53/ A53M Type E, G ade A
bl ack stee
Nat ural gas 0-1050-75 Std wei ght ASTM A53/ A53M Type E, G ade A
bl ack stee
Note a: No bending of pipe will be permtted

Not e b:

For

buried service only.
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TABLE 1. FITTINGS
Service Size Title Materials Specification
Steam 38 M 1.5 Screwed or Steel ASME B16. 11
i nches and under |Socket wel ded
50 mm 2 inches Fl anged or Butt Steel ASME B16. 5
and | ar ger welded ASME B16. 9
Condensate return/38 nm1.5 Screwed or Steel ASME B16. 11
i nches and under |Socket wel ded extra strong
50 nm 2 inches Butt wel ded Steel ASME B16. 9
and | arger extra strong
Vent pipe 38 mm 1.5 Screwed Steel ASME B16. 9
i nches and under
50 nm 2 inches Butt wel ded Steel ASME B16. 9
and | ar ger
Conpressed air 38 mm 1.5 Screwed Zinc-coated ASME B16. 3
i nches and under mal | eabl e iron
50 nm 2 inches Butt wel ded Steel ASME B16. 9
and | arger
Boil er feed 38 mMmm 1.5 Screwed or Steel ASME B16. 11
i nches and under |Socket wel ded extra strong
38 mMmm 1.5 Butt wel ded Steel ASME B16. 9
i nches and under extra strong
Feedwat er pi pe 38 mm 1.5 Screwed Steel ASME B16. 9
i nches and under
50 nm 2 inches Butt wel ded Steel ASME B16. 9
and | arger
Bl owof f 1ines 38 mMmm 1.5 Butt wel ded Steel ASME B16. 9
i nches and under extra strong
50 nm 2 inches Socket wel ded Steel ASME B16. 11
and | ar ger extra strong
Fl anged with Steel ASME B16. 5
| ong radius
elbows
WAt er col um 38 mm 1.5 Screwed extra strong
piping i nches and under
Draft gauge and QAIl Screwed
2 recorder
Fuel oil (a) All Screwed, Flared |Cast or w ought ASME B16. 18
or brazed bronze ASME B16. 26
Gauge pi pe All Fl ared or Cast or w ought ASME B16. 18
soldered bronze ASME B16. 26
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TABLE I'I. FITTINGS

Service Size Title Materials Specification

Nat ural gas 38 mm 1.5 Socket wel ded ASME B16. 11
i nches and under

50 nm 2 inches Butt wel ded ASME B16. 9
and | ar ger

Note a: Conformto ASME B31.1 for wall thickness. Match requirenments for steam
piping.

-- End of Section --

SECTION 23 70 02.00 10 Page 113




