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SECTI ON 23 22 26.00 20

STEAM SYSTEM AND TERM NAL UNI TS
02/10

NOTE: This gui de specification covers the
requi renments for provision of a conplete steam
systemw thin the building including steam
condensate, and termnal units for heating.

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
itens, choose applicable iten(s) or insert
appropriate information.

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

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

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

NOTE: This gui de specification does not include
steam boil ers, feedwater treatnent equipnent, or
process steamtermnal units, boiler feed, and
bl ow of f pi pi ng.

*% *% *% *% *% *% *% *% *% *%%
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NOTE: The followi ng information shall be shown on
t he project draw ngs:

1. Extent of work including point of connection of
new work to existing

2. General arrangenent of the piping

3. Valve locations
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4. Safety valve location, setting, pipe size, and
nmet hod of ternination

5. Valve clearances to permt proper valve
operation in confined spaces

6. Floor stand, chai nwheel operator, and power
operator |ocations, when required

7. Floor stand details, when required

8. Electrical or conpressed air power supply for
power operators, when required

9. Expansion joints

10. Instrumentation

11. Condensate neters

12. Steamand air traps

13. Unit heaters, when required

14. Convertors, when required

15. Condensate return punping units including punp
capacity and electrical characteristics for the punp
motor

16. Radiation units including size and capacity

17. Location where cold-springing is permtted

18. Connections for future equi pnent, when required.

*%

PART 1

1.1

*%

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

GENERAL

REFERENCES

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 zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a Reference ldentifier (RI D) 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
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speci ficati on when you choose to reconcile
references in the publish print process.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

Al R- CONDI TI ONI NG, HEATI NG AND REFRI GERATI ON | NSTI TUTE ( AHRI)
AHRI 410 (2001; Addendum 1 2002; Addendum 2 2005
Addendum 3 2011) Forced-Circul ation
Air-Cooling and Air-Heating Coils
AVERI CAN VELDI NG SOCI ETY (AWB)

AWS Z49.1 (2012) Safety in Welding and Cutting and
Al'lied Processes

ASME | NTERNATI ONAL ( ASME)

ASME Al3.1 (2015) Schene for the ldentification of
Pi pi ng Systemns

ASME Bl.1 (2003; R 2008) Unified Inch Screw Threads
(UN and UNR Thread Form

ASME Bl. 20.1 (2013) Pi pe Threads, General Purpose (Inch)

ASME B16. 11 (2016) Forged Fittings, Socket-Wl ding and
Threaded

ASME B16. 18 (2012) Cast Copper Alloy Sol der Joint
Pressure Fittings

ASME B16. 20 (2017) Metallic Gaskets for Pipe Flanges

ASME B16. 21 (2011) Nonnetallic Flat Gaskets for Pipe
Flanges

ASME B16. 22 (2013) Standard for Wought Copper and

Copper Alloy Sol der Joint Pressure Fittings

ASME B16. 24 (2011) Cast Copper Alloy Pipe Flanges and
Fl anged Fittings: C asses 150, 300, 600,
900, 1500, and 2500

ASME B16. 3 (2011) Malleable Iron Threaded Fittings,
Cl asses 150 and 300

ASME B16. 34 (2017) Valves - Flanged, Threaded and
Wl di ng End

ASME B16. 39 (2014) Standard for Malleable Iron
Threaded Pi pe Unions; Casses 150, 250,
and 300

ASME B16. 5 (2017) Pipe Flanges and Fl anged Fittings

NPS 1/2 Through NPS 24 Metric/lnch Standard
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ASME B16. 9

ASME B18.2.1

ASME B18. 2.2

ASME B31.1

ASME B40. 100

ASME BPVC

ASME BPVC SEC I X

ASME BPVC SEC VI I |

D1

(2012) Standard for Factory-Made W ought
Steel Buttwelding Fittings

(2012; Errata 2013) Square and Hex Bolts
and Screws (Inch Series)

(2015) Nuts for General Applications:
Machi ne Screw Nuts, Hex, Square, Hex
FIl ange, and Coupling Nuts (lnch Series)
(2016; Errata 2016) Power Piping

(2013) Pressure Gauges and Gauge
Attachments

(2010) Boiler and Pressure Vessels Code

(2010) BPVC Section | X-Wel ding and Brazing
Qualifications

(2015) BPVC Section VIII-Rules for
Construction of Pressure Vessels Division 1

ASTM | NTERNATI ONAL ( ASTM

ASTM A106/ A106M

ASTM A194/ A194M

ASTM A307

ASTM A53/ A53M

ASTM B32

ASTM B88

ASTM B88M

(2018) Standard Specification for Seaml ess
Carbon Steel Pipe for High-Tenperature
Service

(2017a) Standard Specification for Carbon
Steel, Alloy Steel, and Stainless Steel
Nuts for Bolts for Hi gh-Pressure or

H gh- Tenperature Service, or Both

(2014; E 2017) Standard Specification for
Carbon Steel Bolts, Studs, and Threaded
Rod 60 000 PSI Tensile Strength

(2012) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc-Coated,
Wl ded and Seani ess

(2008; R 2014) Standard Specification for
Sol der Met al

(2016) Standard Specification for Seanl ess
Copper Water Tube

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

COPPER DEVELOPMENT ASSOCI ATI ON ( CDA)

CDA A4015

(2016; 14/17) Copper Tube Handbook
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MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS

| NDUSTRY ( MBS)

M5S SP-45

M5S SP-58

M5S SP- 69

M5S SP- 80

(2003; R 2008) Bypass and Drain Connections

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

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

(2013) Bronze CGate, d obe, Angle and Check
Valves

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA | CS 2

NEMA | CS 6

NEVA MG 1

(2000; R 2005; Errata 2008) Industrial
Control and Systens Controllers,
Contactors, and Overl oad Rel ays Rated 600 V

(1993; R 2016) Industrial Control and
Systens: Encl osures

(2016; SUPP 2016) Mdtors and Generators

U. S. DEPARTMENT OF DEFENSE ( DOD)

MIL-DTL-17813

MIL-DTL-18436

MIL-E-17814

(2009; Rev H Supp 1 2009; Notice 1 2013)
Expansi on Joints, Pipe, Mtallic Bellows,
CGeneral Specification for

(2017; Rev G Valves, Check, Bronze, Cast
Iron, and Steel Body

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

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

CI D A-A-1689

Cl D A- A-50494

Cl D A- A-50543

Cl D A- A-50544

Cl D A- A-50545

Cl D A- A-50558

Cl D A- A-50559

(Rev B) Tape, Pressure-Sensitive Adhesive,
(Plastic Film

(Basic; Notice 1) Exhaust Head, Steam

(Basic; Notice 2) Heaters, Convection,
Steam or Hot Water

(Basic; Notice 2) Radiators, Heating,
Steam and Hot Water, Cast lron

(Basic; Notice 2) Radiator, Heating,
Baseboard Panel, Steam and Hot Water

(Basic; Notice 1) Valves, Pressure
Regul ati ng, Steam

(Basic; Notice 1) Valves,
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Tenper ature- Regul ating (Thernostatically
Controlled)

Cl D A- A-50568 (Basic; Notice 1) CGages, Liquid Level
Measuri ng, Tank

CID A-A- 59617 (Basic, Notice 1) Unions, Brass or Bronze,
Threaded Pi pe Connections and Sol der - Joi nt
Tube Connecti ons

CI D A- A-60001 (Rev A) Traps, Steam
FS F- P-2908 (Basic; Notice 1) Punping Units,
Condensate, Return; and Boil er Feed Package
FS F-V-2906 (Basic) Valves, Air Venting, Steam
FS QQ B-654 (Rev A; Notice 1; AM 1) Brazing Alloys,
Silver
FS S-R-2834 (Basic) Radiators: Heating, Steel,

Mul tifin Type

FS S- U 2833 (Basic; Notice 1) Unit Heater,
Air-Circulating, Steam- Hot Water

FS WV H 191 (Rev E; Notice 2) Heater, Fluid,
I ndustrial (Instantaneous, Steam Water
Converter Type)

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

.2 GENERAL REQUI REMENTS

Section 23 03 00.00 20 BASI C MECHANI CAL MATERI ALS AND METHODS, applies to
this section, with the additions and nodifications specified herein. This
section includes steam and condensate piping, [unit heaters,] [convertors,]
[condensate return units,] [radiation units,] [and steam coil s] used for
heating within the building. Steamboilers, feedwater treatnent equipnent,
process steamtermnal units, boiler feed piping, and bl ow off piping are
not covered in this section.

2.1 O asses and Maxi mum Wor ki ng Pressures

Equi pnent, piping, and piping conponents shall be suitable for use under
the maxi mum wor ki ng pressure indicated. Except as nodified herein, the
pressure tenperature linmtations shall be as specified in the referenced
st andards and specifications.

.2.2 St andard Conmmerci al Product

The term nal units provided shall, as a mninum conply with the features
specified herein and shall be the manufacturer's standard comerci al
product. Additional or better features which are not specifically

prohi bited herein but which are a part of the nmanufacturer's standard
conmerci al product, shall be included in the term nal units being

furni shed. A standard commercial product is a product which has been sold
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or is currently being offered for sale, on the commercial market through
advertisenents or manufacturer's catal ogs or brochures. Provide Institute
of Boiler and Radi ator Manufacturer (IBR) or Steel Boiler Institute (SBI)
rating for required capacity.

. 2.3 Wel di ng Safety

AWS Z49. 1.

.2.4 Definitions

.2.4.1 H gh Pressure Piping System

A system whose pressure is greater than 103 kPa (gage) 15 psig and shall
conformto ASME B3l. 1.

.2.4.2 Low Pressure Piping System
A system whose pressure is 103 kPa (gage) 15 psig or |ess.
.2.4.3 Term nal Unit

An enclosed unit that provides heated air froma steamcoil and includes
natural convection units, radiation, and forced air units.

.2.4. 4 Pi pi ng and Pi pi ng System

I ncl udes pipe, tubing, flanges, bolting, gaskets, valves, safety valves,
fittings, and pressure containing parts of other piping conponents,
hangers, supports, guides, expansion joints, anchors, and other equi pnent
itens necessary to prevent overstressing the pressure containing parts.

.3 SUBMITTALS

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

The Guide Specification technical editors have
designated those itens that require Government
approval, due to their conplexity or criticality,
with a "G" GCenerally, other submittal itenms 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 subnmittals requiring Government 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

SECTI ON 23 22 26.00 20 Page 10



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 mandat ed sustai nabl e
requirenents in accordance with Section 01 33 29
SUSTAI NABI LI TY REPORTI NG Locate the "S" subnmittal
under the SD nunber that best describes the
submttal item

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

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkik

Governnment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are [for Contractor QC
approval .][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that will review the submttal for
the Government.] Submittals with an "S" are for inclusion in the
Sustai nability eNotebook, in conformance to Section 01 33 29, SUSTAI NABI TY
REPORTI NG. Submit the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:
SD- 03 Product Data

Unit Heaters

Convertors

Condensate Return Punping Units

Fi nned Tube Radi ation Units

Cast |ron Baseboard Radiation Units

Convectors

Steamto Air Heating Coils

Valves

Val ve Operating Mechani sm

Steam Meters

Traps

Strainers

Fl ash Tanks

Expansi on Joints

Instrumentation

SD-06 Test Reports
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1

1

St eam Pi ping tests

Copper Tubi ng test

Val ves tests

Expansi on Joints tests

I nstrumentation tests

Pi pe and Pi pe System

Unit Heaters tests

Convertors tests

Condensate Return Punping Units tests
Radi ation Units tests

Steamto Air Heating Coils tests

Submit reports of tests required by the reference specification
and st andards.

SD-07 Certificates
Wl di ng Procedure
Wel der's Performance Qualification Record
Li st of Welders and Wl der's Synbols
SD- 08 Manufacturer's Instructions
Unit Heaters
Convertors
Condensate Return Punping Units
I ncl ude nmanufacturer's reconmmendati ons for equi pnment foundations.
4 QUALI TY ASSURANCE
4.1 Wl di ng Procedure
Submit wel di ng procedure specification for netals included in the work,

together with proof of the procedure's qualifications as outlined in
ASME B31. 1.

.4.2 Wel der's Performance Qualification Record

Subnmit [to the Contracting Officer] the Welder's Performance Qualification
Record in conformance with ASVE B31.1 for each wel der, showing that the
wel der was tested under the approved procedure specification subnmitted by
the Contractor. 1In addition, the Contractor shall submit |ist of welders
and wel der's synbol s, assigned nunber, or letter which shall be used to
identify the work of the welder which shall be affixed i mediately upon
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conpl etion of the weld. Welders naking defective welds after passing a
qualification test shall be required to take a requalification test.

Wel ders failing the requalification tests will not be pernmitted to work
under this contract.

1.4.3 Previ ous Qualifications
Wel di ng procedures, welders, and wel ding operators previously qualified by
test may be accepted for this contract without requalification subject to
approval if the conditions specified in ASME B31.1 are nmet before a
procedure can be used.

PART 2 PRODUCTS

2.1 Pl PE AND Pl PE SYSTEM

2.1.1 H gh Pressure Steam Piping System (Over 103 kPa (Gage) Over 15 psig)

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

NOTE: Specify the operating pressures and
temperatures.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

ASME B31.1 for a steamworking pressure of [ ] kPa (gage) psig and a
tenperature of [ ] degrees C F, a condensate pressure f |
(gage) psig, and a temperature of [ ] degrees C F.

2.1.1.1 Hi gh Pressure Steam Pi ping

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

NOTE: Specify Schedule 40 pipe for systens
operating at 862 kPa 125 pounds or |ess steam
pressure. For systens operating at pressures
greater than 862 kPa 125 pounds or where piping wll
be subjected to high stress, deternine pipe

t hi ckness required and specify the appropriate pipe
schedule.

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

ASTM A106/ A106N or ASTM A53/ A53l, Gade B, Schedule [__ ], black steel,

[el ectric-resistance wel ded] [or] [seam ess]. Use ASTM A53/ A53N pipe for
bending.

2.1.2 Low Pressure Steam Pi ping System

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhkhkhkkkkkkkkkkk

NOTE: Specify the operating pressures and
temperatures.

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

ASME B31.1 for a steam working pressure of 103 kPa (gage) 15 psig or |ess,
a condensate pressure of [ ] kPa (gage) psig, and a tenperature of
[ ] degrees C F.

2.1.2.1 Low Pressure Steam Piping

a. Steel Piping: ASTM A53/A53lN, Schedul e 40, black, [electric-resistance
wel ded] [or] [seam ess]. Use ASTM A53/ A53Ivpi pe for bendi ng.
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b. Copper Tubing: ASTM B88N ASTM B88, Type K
.1.3 Condensate Return Piping (690 kPa (gage)100 psig or Less)
.1.3.1 St eel Piping

ASTM A106/ A106N or ASTM A53/ A53l, Grade B, Schedul e 80, black
[el ectric-resistance wel ded] [or] [seam ess].

.1.3.2 Copper Tubing (103 kPa (Gage)15 psig or Less)

ASTM B88NASTM B88, Type K

1.4 Fittings

Provide fittings conmpatible in all respects (material, size, pressure, and
tenperature limtations) with the pipe being used and within any further
limtations of ASME B31.1

.1.4.1 Fittings for Steel Pipe

a. Sizes 3to 50 mMm 1/8 to 2 inches:

(1) Steel Fittings: ASME B16.11, socket welding or threaded. \Were
pressure exceeds 103 kPa (gage) 15 psig, provide socket-welding

type only.
(2) Malleable Iron Fittings: ASME B16. 3, threaded.
b. Sizes 65 nm 2 1/2 inches and | arger
(1) Steel Fittings: ASME B16.9, buttwelding or ASME B16.5, flanged.

(2) Bronze Fittings: ASME B16.24, flanged. Sizes larger than 200 nm
8 inches are not permtted.

.1.4.2 Fittings for Copper Tubing

ASME B16. 18, cast copper alloy or ASME B16. 22, w ought copper, solder joint
type. Flared or conpression joint type fittings for tube sizes not
exceeding 50 nmm 2 inches outside dianeter (O D.) nmay be provided as
permtted in ASME B31l.1

.1.5 Unions

.1.5.1 Unions for Steel Pipe

ASME B16. 39, threaded.

.1.5.2 Uni ons for Copper Tubing

CI D A-A-59617, solder joint end type

.1.6 Flanges

Renove the raised faces on flanges when used with flanges having a fl at
face.
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2.1.6.1 St eel Fl anges

ASME B16.5, forged steel, welding type.

2.1.6.2 Bronze Fl anges

ASME B16. 24, threaded.

2. 1.

Shal |

7

Valves

conformto the follow ng paragraphs. End connections shall conform

to paragraph END CONNECTI ONS.

2.1.7.1 Gate Val ves

a.

Bronze Gate Valves: MsSS SP-80, [Type 1 (solid wedge, non-rising stem]
[or] [Type 2 (solid wedge, inside screw, rising stem], 80 nm 3 inches
and smaller, threaded or solder joint ends, and not |ess than C ass 150.

kkkkkkkkkkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkkhkhkhkkkkkkkkkkkkkhkhhhkkkkkkx

NOTE: When special trimmaterial is required,
revise latter portion of paragraph to identify the
special trimnmaterial.

2. 1.

7.

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

Steel Gate Valves: ASME B16.34. Provide outside screw and yoke type
with solid wedge or flexible wedge disc, and with trimsuitable for the
service tenperature and pressure.

2 d obe and Angl e Val ves

Bronze d obe and Angle Valves: MSS SP-80, Type 1 (netal disc, integral
seat) or Type 3 (netal disc, renewable seat), 80 mm 3 i nches and

smal l er, threaded or solder joint ends, Cass 200 except that C ass 150
with solder joint ends may be used for copper tubing. Valves shall
have renewabl e seats and discs, except solder joint end val ves which
shal | have integral seats.

kkkkkkkkkkkkkkkkkkkkkkhhhkhkkkkkkkkkkkkhkhkhkhkkkkkkkkkkkkkhkhhkkkkkkk

NOTE: \When special trimnmaterial is required,
revise latter portion of paragraph to identify the
special trimnmaterial.
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Steel d obe and Angle Valves: ASME B16.34, with trimsuitable for the
service tenperature and pressure.

.3 Check Val ves

Bronze Check Valves: MSS SP-80, Type 3 (swing check, metal disc to
netal seat), 80 mm 3 inches and smaller, threaded or solder joint ends,
Cl ass 200, regrinding type.

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

NOTE: When special trimmaterial is required,
revise latter portion of paragraph to identify the
special trimmterial.

*% *% *% *% *% *% *% *% *% *% *% *%%
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b. Steel Check Val ves: MIL-DTL-18436 , with trimsuitable for the service
tenperature and pressure

(1) Swing Check Valves: Shall have bolted caps.

(2) Lift Check Valves: Shall have threaded or bolted caps.

2.1.7.4 St eam Pressure Reduci ng Val ves

CID A-A-50558, Type [ ], dass [ ], Construction [ ], Load
Characteristics [ ], cast iron prohibited.

.1.7.5 Tenperature Regul ating Val ves

CI D A-A-50559, Type [__ ], Style [~ ], dass [__ ], cast iron

prohibited.
.1.7.6 Air Vent Val ves

FS F-V-2906, [with] [without] vacuum hol di ng device, pressure rated for the
i ntended service, and with a [capacity of [__ ] Lliter per second cfnj
[capacity based on manufacturer's standard for the connection size], cast

i ron prohibited.

L1.7.7 Radi at or Val ves

Provi de angle or straightway pattern with packed or packl ess bonnet shut of f
gl obe type designed especially for steamheating system Valve shall be
constructed of copper alloy conformng to ASTM specifications for materials
with non-netallic renewabl e disc and plastic wheel handle for shutoff
service.

.1.7.8 Valve Operating Mechani sm

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

NOTE: Show | ocation of each floor stand,

chai nwheel , or power operator required in the
project. Delete paragraph VALVE OPERATI NG MECHANI SM
and its subparagraphs if these itens are not
required in the project.

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

Provide [floor stands] [chai nwheel s] [power operators] [and extension
stenms] where indicated and as specified.

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

NOTE: Show floor stand details including distance
fromcenterline of valve to top of floor, floor
t hi ckness, and handwheel height.
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a. Floor Stands: Shall be cast iron or steel, constructed for bolting to
the floor and shall include an extension stem an operating handwheel
and a position indicator for non-rising stens. Floor stand shall be
not less than 762 nmm 30 inches high. Handwheel shall identify rotation
direction for closing the valve and shall be of such dianmeter as to
permit operation of the valve with a force of not nore than 178 Newt on
40 pounds.
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b. Chai nwheel Operator: Shall be fabricated of cast iron or steel and
shall include a wheel, an endless chain, and a guide to keep the chain
on the wheel. Provide galvanized steel endless chain extending to
within 914 nm 3 feet of the floor.

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

NOTE: Show el ectric or conpressed air power supply
required to operate the power operators.
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c. Power Qperators: Shall be [electric] [pneunatic]. Power operated
val ves shall open and close at rates no slower than 254 nm 10 i nches
per minute for gate valves and 100 nm 4 inches per nminute for gl obe and
angl e valves. Valves shall open fully or close tightly without
requi ring further attention when the actuating control is noved to the
open or close position. A predeterm ned thrust exerted on the stem
during operation resulting froman obstruction in the valve shall cause
the notor to automatically stop. Power operators shall be conplete
with all gearing and controls necessary for the size of valve being
provi ded. Power operators shall be designed to operate on the
[electric] [conpressed air] power supply indicated.

d. Extension Stem Shall be corrosion resisting steel designed for rising
and non-rising stens, as applicable, and for connection to the valve
stem by a sl eeve coupling or universal joint. Provide in length
required to connect the valve stemand the [handwheel] [operating
nmechani sn] and of sufficient cross section to transfer the torque
required to operate the valve.

2.1.7.9 Saf ety Val ves
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NOTE: The designer shall ensure that safety val ves
are installed for proper personnel protection. Vent
pi pi ng shall be sized to mnimze back pressure.

The pipe sizes and the nethod of termination shal

be shown on the draw ngs.
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NOTE: Consult reference docunent to deternine Type,
Class, and Style as appropriate for the project.
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MIL-DTL-18436 , Type 1, Cass [__ ], Style [~ ], and sized in
accordance with ASME BPVC. Set point shall be as indicated, cast iron
prohibited.

2.1.8 End Connecti ons

2.1.8.1 Steel Piping

Sizes 50 mMm 2 inches and small er threaded or socket wel ded; sizes 65 mm 2
1/2 inches and | arger flanged or butt wel ded.

a. Threaded Joints: ASM Bl.20. 1.

b. Flanged Joints: Flanges shall conformto paragraph entitled
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"Fl anges." Bolting and gaskets shall be as foll ows:
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NOTE: For tenperature linmtations on the use of
these bolts, consult ASME B31. 1.

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

(1) Bolting: Material used for bolts and studs shall conformto
ASTM A307, Grade B; and nmaterial for nuts shall conformto

ASTM A194/ A194N, Grade 2. Dinensions of bolts, studs, and nuts

shall conformto ASME B18.2.1 and ASME B18.2.2 with threads

conformng to ASME Bl. 1coarse type, with Class 2A fit for bolts
and studs, and Class 2B fit for nuts. Bolts or bolt-studs shal
extend conpletely through the nuts and may have reduced shanks of
a dianmeter not less than the diameter at root of threads. Carbon
steel bolts shall have American Standard regul ar square or heavy
hexagon heads and shall have American Standard heavy seni fini shed

hexagonal nuts, conforming to ASME B18.2.1 and ASME B18. 2. 2.

(2) Gaskets: Caskets shall be as follows:

Wor ki ng Condi ti ons Material
Saturation
[ 1 kPa (gage) [____] degrees C Conposi tion or Copper

Super heat ed Steam Less Than 400 degrees C

[ 1 kPa (gage) [____] degrees C Met al - Jacket ed Conposition, Mnel, Steel,

or Soft Steel

Wor ki ng Condi ti ons Material
Saturation
[ ] psig[_____] degrees F Conposi ti on or Copper

Super heated Steam Less Than 750 degrees F

[ 1 psig [ ] degrees F Met al - Jacket ed Conposition, Mnel, Steel,

or Soft Steel

Gaskets shall be as thin as the finish of surfaces will pernit.

or metal -jacketed non-asbestos gaskets shall be used with snall nale

and femal e or snmall tongue-and-groove flanges or flanged fittings;
may be used with steel flanges with |apped, large nale and femal g,
| arge tongue-and-groove, or raised faces. Full faced gaskets shal
used with flat-faced bronze flanges. Lapped steel flanges, or

rai sed-face steel flanges shall have ring gaskets with an outside

di aneter extending to the inside of the bolt holes. Wdths of gaskets

for small nmale and femal e and for tongue-and-groove joints shal

equal to the widths of the male face or tongue. Gaskets shall have an
i nside dianeter equal to or larger than the port openings. Rings for

ring joints shall be in accordance with dimensions in ASME B16. 20,
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suitable for the service conditions encountered, and shall be softer
than the flanges. Dinensions for non-netallic gaskets shall be in
accordance with ASME B16. 21.

c. Butt Weld Joints: ASME B31.1. The use of backing rings shall conform
to ASME B31.1. Ferrous rings shall be of good wel dable quality and
shal | not exceed 0.05 percent sulfur; for alloy pipe, backing rings
shall be of material conpatible with the chenical conposition of the
parts to be welded and preferably of the same conposition. Backing
rings shall be continuous nmachined or split band type.

d. Socket Weld Joints: ASME B31.1.

2.1.8.2 Joints for Copper Tubing

a. Solder Joints: ASTM B32, alloy grade Sb5 sol der for steam pressure 103
kPa (gage) 15 psig or |ess.

b. Brazed Joints: FS QQ B-654 for steam pressure 827 kPa (gage) 120 psig
or |less.

2.1.9 Expansi on Joints

2.1.9.1 Packl ess Type

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

NOTE: Consult reference docunent to deternine Type,
Class, and Style as appropriate for the project.

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

MIL-DTL-17813 , Type [__ ], dass [ ], located as indicated. Bellows
material shall be [__ ]. Expansion joint shall be designed for [__ ]
cycl es of movenent.

2.1.9.2 Qui ded Slip-Tube Type

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

NOTE: Consult reference docunent to deternine Type,
Class, and Style as appropriate for the project.
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MIL-E-17814 , Type [ ], Style [ ], dass [ ], locate as
i ndi cated. Expansion joint naterial shall be [ ].

2.1.10 Instrumentation

2.1.10.1 Pressure and Vacuum Gages
ASME B40. 100 with restrictor, locate as indicated. Provide scale range for
i ntended service. Scale range not to exceed two tines (2X) the indicated
pressure of piping.

2.1.10.2 Tank Gages
Cl D A- A-50568, |ocate as indicated.

2.1.10.3 I ndi cati ng Thernoneters

Thernoneters shall be dial type with an adjustable angle suitable for the
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service. Provide thernowell sized for each thernoneter in accordance with
the thermowel | specification. Fluid-filled thernometers (mercury is not
acceptabl e) shall have a nom nal scale dianmeter of 125 mm 5 inches.
Construction shall be stainless-steel case with nol ded gl ass cover

stainl ess-steel stem and bulb. Stemshall be straight, length as required

tofit well. Binetal thernoneters shall have a scale dianeter of 90 nm 3
1/2 inches. Case shall be hernetic. Case and stem shall be constructed of
stainless steel. Binetal stemshall be straight and of a length as

required to fit the well
2.1.11 M scel | aneous Pi pel i ne Conponents
2.1.11.1 Steam Meters
[ a. Rotary Axial-Turbine Steam Meter

(1) Provide rotary axial-turbine totalizing type designed for nounting
directly in the steamline (for sizes up to 100 nm 4 inches
inclusively) or in a bypass piping arrangenent with orifice plate
inthe main line (for sizes 125 mm 5 inches and up). Bypass neter
shall be furnished for horizontal or vertical upward flow or
vertical downward fl ow.

(2) The meter shall be self-contained and self-operating requiring no
mercury, pressure piping, conpressed air, or electrica
connections except for operation of accessory contacts where
requi red or desired. The nmeter shall include a danpened fan shaft
assenbly, fixed internal orifice, and magnetically driven counter
of [dial and pointer type] [cycloneter type]. Stuffing box shal
not be all owed.

(3) Materials of construction shall be [cast iron body with 113 kg 250
pounds flanged ends for pressures up to 1724 kPa 250 psig and
tenperatures up to 232 degrees C 450 degrees F] [cast steel body
with 136 kg 300 pounds flanged ends for pressures up to 2070 kPa
300 psig and tenperatures up to 400 degrees C 750 degrees F].

Wear parts shall be of nonel or stainless steel with graphite top
bearing and jewel |l ed bottom beari ng.

(4) Meter shall be direct reading in pounds of steamover a 10 to 1
range, with continuous overload capability up to 150 percent of
rated capacity and tenporary overload capability up to 200 percent
of rated capacity.

(5) Accuracy shall be within plus or mnus 2 percent of actual flow
over the entire 10 to 1 range at flow rates and pressures within
the linmts set forth in the capacity tables.

[ (6) Meter shall be equipped with pressure conpensating counter for
automatically and continuously correcting nmeter readings to
conpensate for line pressure variations. The counter shall be
sel f-contai ned and sel f-operating and require no connections other
than a single tap to the steamnmain. Pressure conpensation range
shal |l be | ] to | ] kPa psi.]

[ (7) Meter counter shall be equipped with electric contactor to operate
a remote totalizer, or for providing inpulses for interfacing with
an energy nonitoring system Contacts or inpulses to be
proportional to pressure conpensated steam fl ow. ]
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[ b. Variable Orifice Steam Meters

(1) Provide spring |oaded variable orifice principle type steam
nmeters, density conpensated, to ensure accuracy within plus or
m nus 2 percent of actual flow rate independent of |ine pressure
changes.

(2) Provide a conmputer to display totalized flow, flow rate
tenperature, pressure, tinme, and date.

(3) The conputer shall be capable of providing high and low flow rate
and tenperature alarmset points, four independent timers to store
peak flow rate and total flow, a 4 to 20 mA output and a
conmuni cati on port for energy nmanagenent interface.]

2.1.11.2 Air Traps
CID A-A-60001 for float-operated steamtraps (non-thernostatic), except
that the val ve nmechani smshall be inverted so as to be closed, not opened,
by rising water. Arrange float-controlled valves to close pronptly when
water enters the traps. Locate traps as indicated.

2.1.11.3 St eam Tr aps
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NOTE: Consult reference docunent to deternine Type,
Class, and Style as appropriate for the project.

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

CID A-A-60001, Type [ ], Style [ ], thernostatic and
non-thernmostatic steamtraps. Provide traps with separate strainers and
| ocate as indi cat ed.

2.1.11. 4 Strainers
FS WV S-2739, Style Y (Y pattern) for Cass 125 and 250 piping in sizes 15
to 200 mMmm 1/2 to 8 inches, inclusive, |ocate as indicated, cast iron
prohibited.

2.1.11.5 Exhaust Heads
CI D A-A-50494, for atnospheric discharge of exhaust steam

2.1.11.6 Hangers, Supports, Spacing Requirements, and Attachnents

MBS SP-58 and ASME B31.1 for materials, design, and nanufacture. MSS SP-69
for selection and application.

2.1.11.7 Fl ash Tanks

Construct of steel for a mininmumworking pressure of 862 kPa 125 psig.
Provide the tank with a vent and val ved drain.

2.2 UNI T HEATERS
FS S-U 2833, [propeller] [centrifugal] fan type with [horizontal]

[vertical] air delivery and with capacity as indicated for the design
conditions. Fans shall be dynam cally bal anced only.
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2.3 CONVERTORS

FS WW H 191, steamto hot water convertors, with capacity as indicated for
the design conditions. Design convertor for support by [system piping]

[ separate pi pe hangers], and provide [tenperature regulator] [air vent
valve] [air and steamtrap].

2.4 CONDENSATE RETURN UNI TS

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

NOTE: The di scharge pressure limtations for

condensate punping unit with hexahedral or vertica
receiver is 69 to 517 kPa (gage) 10 to 75 psig, for
hori zontal receiver, it is 69 to 1379 kPa (gage) 10
to 200 psig.

*% *% *%

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

[2.4.1 Condensate Return Punping Units
FS F-P-2908, with [hexahedral, floor-mounted receiver,] [horizontal
cylindrical, stand-nounted receiver,] [vertical, cylindrical, underground
receiver], and a [single] [duplex] punp unit, with capacity as indicated.
12.4.2 Pump Mbdtors

NEMA M5 1, suitable for the electrical characteristics as indicated.
Mot ors shall be [open] [splash proof] [totally enclosed] type.

2.4.3 Motor Starters
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NOTE: The notor control requirenents should be
coordinated with Section 26 20 00, |INTERI OR

DI STRI BUTI ON SYSTEM and wi || depend on field
conditions. The followi ng types of notor starters
shoul d be used as a guide only. Wen electrica
equi prent i s connected to heavily | oaded power
circuits, the starting current may cause an
excessi ve voltage drop on the circuit.

Mot or kW Voltage Type Starter

Up to 5.50 208-230 Across-the-line-magnetic

5.50 to 11 208-230 Across-the-line-magnetic, part wi nding or wye-delta
Motor h.p Voltage Type Starter

Up to 7 1/2 208-230 Across-the-line-magnetic

7 1/2 to 15 208-230 Across-the-1ine-magnetic, part w nding or we-delta

NEMA I CS 2, [nmanual] [across-the-line magnetic,] [reduced voltage-start]
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[part-wi nding] [we-delta] type with NEMA ICS 6 [general purpose]
[weat her-resistant] [water tight] enclosure.

2.5 RADI ATI ON UNI TS
2.5.1 Fi nned Tube Radi ation Units

[FS S-R- 2834, steel tube with steel fins,] [CID A A-50545, copper tube with
aluminumfins,] [with an adjustabl e danper,] size and capacity not |ess
than i ndi cat ed.

2.5.2 Cast |Iron Baseboard Radiation Units

Cl D A- A-50545, size and capacity not |ess than indicated.
2.5.3 Convectors

CI D A-A-50543, CID A-A-50544, design and capacity not |ess than indicated.
2.6 STEAM TO Al R HEATI NG CAO LS

Heating and ventilating units for steam system shall be as specified in
[Section 23 00 00 AIR SUPPLY, DI STRIBUTI ON, VENTILATI ON, AND EXHAUST
SYSTEMS,] except that steamcoils shall be provided in lieu of water

coils. Coils for factory fabricated air handlers and reheat coils shall be
constructed as follows: Construct steamdistribution (nonfreeze type) coils
of cast semi -steel, welded-steel, or copper headers, red brass or copper
tubes, and copper or alum num fins nmechanically bonded or sol dered or
helically wound to tubes. Roll and bush, braze, or weld tubes into
headers. Condensing tubes shall be not | ess than 16 mm 5/8 inch outside
dianmeter. Distributing tubes shall be not |ess than 10 nm 3/8 inch outside
diameter, with orifices to discharge steamto condenser tubes and shall be
hel d securely in position. The maxinumlength of a single coil shall be
limted to 120 tines the outside dianeter of the tube. Coil casings and
tube support sheets, with collars of anple width, shall be not lighter than
16 gage 1.6129 mmthick 0.0635 inch thick gal vani zed steel, forned to
provide structural strength. When required, provide multiple tube supports
to prevent tube sag. The finned tube and header section shall float within
the casing to allow free expansion of tubing for coils subject to high
pressure steam service. Factory test coils at 1724 kPa (gage) 250 psig
hydrostatic test pressure or under water at 1724 kPa (gage) 250 psig air
pressure. Coils shall be suitable for 1379 kPa (gage) 200 psig steam
wor ki ng pressure. Test rate coils in accordance with AHRI 410.

PART 3 EXECUTI ON

3.1 INSTALLATION
Work material and equiprment into a conplete, convenient, and econonica
system or systens; and provi de apparatus, parts, materials, and accessories
whi ch are necessary to acconplish this result.

3.1.1 Piping
Fabricate, assenble, weld, solder, braze, and install piping and pipe
systemin accordance with ASME B31.1 and as further qualified herein.
Pi pi ng shall follow the general arrangenent shown. Cut piping accurately

to nmeasurenments established, for the work shown, by the Contractor, and
work into place without springing or forcing, except where cold-springing
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is indicated. Locate piping and equi pnent within buildings entirely out of
the way of lighting fixtures, conduit, and doors, w ndows, and other
openi ngs. Run overhead piping in buildings in the npst inconspicuous
positions. Provide adequate clearances fromwalls, ceilings, and floors to
permt the welding of joints; at |east 150 mm 6 inches for pipe sizes 100 Mm
4 inches and snmaller, 250 nm 10 inches for pipe sizes |larger than 100 mm 4
inches, and in corners provide sufficient clearance to permt the welder to
wor k between the pipe and one wall. Mke provision for expansion and
contraction of pipe lines. Do not bury, conceal, or insulate piping unti
it has been inspected, tested, and approved. Do not conceal piping in
wal | s, partitions, underground, or under the floor except as indicated.
Wher e pi pe passes through building structure, do not conceal pipe joints,
but | ocate where they may be readily inspected and not weaken buil di ng
structure. Run insulated pipe as shown and as required with sufficient
clearance to pernit application of insulation. Use flanged joints only
where necessary for normal maintenance and where required to match val ves
and equi pnent. Gaskets, packing, and thread conpounds shall be suitable
for the service. Apply joint conpound or tape on nale thread only. Use
|l ong radius ells wherever possible to reduce pressure drops. Pipe bends
may be used in lieu of welding fittings where space pernmts. Pipe bends
shall have a uniformradius of at least five tinmes the pipe dianeter and
shall be free fromany appreciable flattening, winkling, or thinning of
the pipe. Mtering of pipe to formelbows, notching straight runs to form
full sized tees, or any simlar construction shall not be used. Make
branch connections with welding tees except factory nade forged wel di ng
branch outlets or nozzles having integral reinforcenents conformng to
ASME B31.1 may be used, provided the nominal dianmeter of the branch is at
| east one pipe size less than the noninal dianmeter of the run. Run piping
as indicated, and avoid interference with other piping, conduit, or
equi pnent. Run vertical piping plunb and straight and parallel to walls,
except where specifically shown otherwise. Do not trap |ines, except where
indicated. Use reducing fittings for changes in pipe sizes. The use of
bushings is prohibited. In horizontal Iines 65 mMm 2 1/2 inches and | arger,
use reducing fittings of the eccentric type to maintain the bottom of the
lines in the sane plane for steamlines and to maintain the top of the
lines in the sane plane for condensate |ines except where a trap or pocket
woul d result. Provide suitable size sleeves for |ines passing through
buil ding structure. Install piping connected to equi pnent to provide
flexibility for thermal stresses and for vibration. Support and anchor
pi pe so that strain fromweight and thermal novement of piping is not
i mposed on the equi pnent. Thoroughly cl ean each section of pipe, fittings,
and val ves of foreign matter before erection. Before placing in position
clean the inside of black steel pipe by rapping along its full length to
| oosen sand, nmill scale, and other foreign matter; pipe 50 nm2 inches and
| arger shall have a wire brush of a dianeter larger than that of the inside
of the pipe drawn through its entire length several tines. Before fina
connections are made to the apparatus, thoroughly wash out the piping
interior with water. Blow out steam piping with high-pressure steam if
avai l abl e, or conpressed air, renoving rust, oil, chips, sand, and ot her
material. Plug or cap open ends of mains during shutdown periods. Do not
| eave lines open at any place where any foreign matter might accidentally
enter pipe.

3.1.1.1 Welding
a. Welding of Piping: Welding of joints in piping, butt welds, fillet
wel ds, bends, |oops, offsets, and preparation and cl eani ng of pipe

shall be in accordance with ASVE B31.1. Wl ds shall be visually
exam ned and neet acceptance standards indicated in Chapter VI of
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ASME B31. 1.

b. Quality of Welds: Quality of welds, correction of defects, stress
relieving, and preheating shall be in accordance with ASME B31. 1.

c. Arc Welding and Gas Wl ding: |In accordance with ASME BPVC SEC | X.
3.1.1.2 Brazi ng and Sol dering
a. Brazing and sol dering procedure qualification shall conformto
ASME B31.1. Brazing procedure for joints shall be as outlined in the
CDA A4015.

b. Soldering, soldering preparation, and procedures for joints shall be in
accordance with ASME B31.1 and as outlined in the CDA A4015.

c. Copper Tube Extracted Joint: An extracted nechanical tee joint may be

made in copper tube. Make joint with an appropriate tool by drilling a
pil ot hole and drawi ng out the tube surface to forma collar having a
m ni mum hei ght of three times the thickness of the tube wall. To

prevent the branch tube from being inserted beyond the depth of the
extracted joint, provide dinpled depth stops. Notch the branch tube
for proper penetration into fitting to ensure a free flowjoint. Braze
extracted joints using a copper phosphorous classification brazing
filler metal. Soldered joints shall not be permtted.

3.1.1.3 Hangers and Supports

Unl ess ot herwi se indicated, horizontal and vertical piping attachnents
shall conformto MSS SP-58. Continuous inserts and expansion bolts nmay be
used.

3.1.1. 4 Grading and Venting of Pipe Lines

Unl ess otherwi se indicated, install horizontal |lines of steamand return
piping to grade down in the direction of flowwith a pitch of not |ess than
25 mMmin 9 neters one inch in 30 feet, except in |oop nains and main
headers where the flow nmay be in either direction. Wen counterflow of
condensate within the steam pipe occurs in a portion of a pipeline, pitch
up in the direction of steamflow a ninimum of 150 nm per 30 nmeters 6

i nches per 100 feet and increase pipe dianeters by one standard pipe size.
St eam nmai ns pitched away fromthe boiler shall contain drip connection and
air vent valves at the extreme end. Air vents shall be provided at the

hi ghest point of any vertical riser. Drip connections shall not be

i nt erconnected above the water line of the boiler

3.1.1.5 Pi pe Sl eeves

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

NOTE: Specify flanges and cl anping rings where
wat er proof ed construction is required.
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Provi de pipe sl eeves where pipes and tubing pass through nmasonry or
concrete walls, floors, roofs, and partitions. Use Schedul e 40 gal vani zed
steel pipe sleeves in outside walls bel ow and above grade, in floor, and in
roof slabs. Sleeves in partitions shall be zinc-coated sheet steel having
a weight of not less than 4.43 kg per square nmeter 0.907 psf. Space

bet ween pi pe, tubing, or insulation and the sleeve shall be not |ess than
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25 mm 1 inch. Hold sleeves securely in proper position and | ocation before
and during construction. Sleeves shall be of sufficient Iength to pass
through entire thickness of walls, partitions, or slabs. Sleeves in floor
sl abs shall extend 50 nm 2 inches above the finished floor. Pack space

bet ween the pipe or tubing and the sleeve firmly with oakum and caul k both
ends of the sleeve with elastic cenent. [Furnish sleeves in waterproofed
construction with flanges and cl anping rings].

.1.1.6 Fl oor, Wall, and Ceiling Pl ates

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

NOTE: Provide floor, wall, and ceiling plates for
bui | di ngs other than power plants and heating plants.
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Secure plates to the pipe with enough cl earance for thermal expansion of

pi pe. Use chromiumplated steel or nickel-plated cast iron plates on pipes
passing through floors and partitions of toilet roons and where indicated;
use painted cast iron, nalleable iron, or steel for all other plates.

.1.1.7 FI ashi ng for Buil di ngs

Provide tight waterproof flashing where pipes pass through building roofs
and outside walls.

.1.1.8 Uni ons and Fl anges

Provi de unions and fl anges where necessary to permt easy di sconnection of
pi ping and apparatus, and as indicated. Provide a union for each threaded
end valve. [Place unions or flanges no farther apart than 30 neters 100
feet.] [Place unions or flanges as indicated.] Use unions on piping

smal ler than 50 nm 2 inches in dianeter, and use flanges on piping 50 nm 2
inches and larger in diameter. Provide dielectric unions or flanges

bet ween ferrous and non-ferrous piping, equipnment, and fittings; except
that bronze valves and fittings nay be used wi thout dielectric couplings
for ferrous-to-ferrous or non-ferrous to non-ferrous connections.
Dielectric fittings shall utilize a non-netallic filler which will prevent
current flow. The spacer shall be suitable for the pressure and
tenperature of the service. The fittings shall otherwi se conformto the
requi renents of paragraph entitled "Fittings."

.1.1.9 Traps and Connecti ons

Traps shall be of the type and capacity for the service and shall be
properly supported and connected. Except for thernostatic traps in pipe
coils, radiators, and convectors, install traps with a dirt pocket and
strainer between it and the piping or apparatus it drains. Wen necessary
to maintain in continuous service apparatus or piping which is to be

drai ned, provide a three-valve bypass so that the trap may be renoved and
repaired and condensate may drain through the throttled bypass val ve.
Provi de a check valve on the discharge side of the trap whenever the trap
is installed for lift or operating against a back pressure, or discharges
into a coomon return line. Wen a thernodynanic trap is used, a check
valve is not required or recomended. Provide test connections on the

di scharge side of the high and nedi um pressure traps when they are
specifically required. The test connection shall include a 15 nm 1/2 inch
gl obe val ve with uncapped ni ppl e.
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3.1.1.10 Connections for Future Equi pment

Locate capped or plugged outlets for connections to future equi prent as
indicated.

3.1.2 Valves
3.1. 2.1 General
Install valves in conformance with ASME B31.1, ASME BPVC SEC VIII D1, and

as required herein, at the |locations indicated and el sewhere as required
for the proper functioning of the system Use gate valves unless otherw se

directed. Install stop valves in the supply lines equipped or |ocated so
as to pernmt operation fromfloor level, or provided with safe access in
the formof wal kways or |adders. Install valves in positions accessible

for operation and repair. Provide gate valves 200 mm 8 inches and | arger
wi th gl obe-val ved bypass in accordance with MSS SP-45.

3.1.2.2 d obe Val ves

Install globe valves so that the pressure shall be bel ow the disk. Instal
gl obe valves with the stens horizontal on steam and exhaust |ines.

3.1.2.3 St eam Pressur e- Reduci ng Val ves
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NOTE: The designer shall ensure that safety val ves
are installed for proper personnel protection. Vent
pi pi ng shall be sized to mnimze back pressure.

The pipe sizes and the nethod of termination shal

be shown on the draw ngs.
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NOTE: The bypass val ves shall be |ocated in bypass
pi ping. The valve and piping shall be sized to
restrict the capacity to approximately that of the
reduci ng val ve and the sizes shall be indicated on
t he draw ngs.
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NOTE: Provide a drip trap upstream of the pressure
reduci ng valve to preclude the build-up of
condensate and potential water hammer through the
val ve and downstream pi pi ng.

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

Provide the steamline entering each pressure-reducing valve with a
strainer. Provide each pressure-reducing valve unit with two cutout val ves
and with a gl obe or angl e bypass val ve and bypass piping. Provide each
pressure-reducing valve unit with an indicating steam gage to show the
reduced pressure, and a safety valve on the | ow pressure side with
sufficient capacity to relieve the high pressure steam

3.1.2. 4 Val ves for Radi ators

Install a radiator val ve on each radi ator
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.1.2.5 Saf ety Val ves
Provide with drip pan el bows.
.1.3 Pressure Gages

Install a shutoff valve or petcock between each pressure gage and the line,
and gages on steamlines shall have a syphon installed ahead of the gage.

.1.4 Thermometers

Provi de thernoneters and thernmal sensing elenents of control valves with a
separabl e socket. Install separable sockets in pipe lines in such a manner
to sense the tenperature of the flowing fluid and m ninize obstruction to
flow.

.1.5 St eam Meters

Provide steamneters with a suitable three-valve bypass to permt
di smantling and inspection without interference with the service.
.1.6 Strainers

Provide strainers with meshes suitable for the services where indicated,
and where dirt mght interfere with the proper operation of valve parts,
orifices, and noving parts of equipnent.

1.7 Equi prent Foundati ons

Desi gn equi prrent foundations of sufficient size and weight to provide
isolation and to preclude shifting of equipnent under operating conditions.
Foundati ons shall neet the requirenents of the equi pnent manufacturer. Wen
required by the Contracting O ficer, the equipnent manufacturer's approval
of the foundation design and construction for the equi prment involved shall
be obt ai ned.

.1.8 Equi pnent Installation

Install equi pnment as specified and in accordance with the manufacturer's
installation instructions. G out equi prent nounted on concrete foundations
before piping is installed. Install piping in such a manner as not to

pl ace a strain on any of the equipnent. Do not bolt flanged joints tight
unl ess they match. Adequately extend expansi on bends before installation.
Grade, anchor, guide, and support piping wthout |ow pockets.

.1.9 Cl eani ng of System

As installations of the various system conponents are conpl eted, clean
before final closing. Renove foreign matter from equi pnent and surroundi ng
areas. Prelimnary or final tests shall not be performed until the

cl eaning is approved.

.1.10 Cl eani ng and Pai nting of Piping and Equi prent

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

NOTE: When the project specification does not have
a section on field painting, the requirements for

cl eani ng and pai nting of pipe and equi pnent,
contained in Section 09 90 00, PAINTS AND COATI NGS,
shall be included in this section.
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Cl ean and paint piping and equi prent in accordance with Section [09 90 00
PAI NTS AND COATI NGS] .

.1.11 Identification of Piping

Label s for pipes 20 nm 3/4 inch dianeter and | arger shall bear printed

| egends to identify contents of pipes and arrows to shown direction of

flow Labels shall have color coded background to signify | evels of hazard
in accordance with ASME A13.1. Legends and type and size of characters
shal |l also conformas ASME Al13.1. Make |abels of plastic sheet CID A-A- 1689
with pressure sensitivity suitable for the intended applications, or they
may be prenol ded of plastic to fit over pipe. For pipe snmaller than 20 nm
3/4 inch dianmeter, provide brass identification tags 40 nm1 1/2 inches in
diameter with | egends in depressed black filled characters.

.2 FI ELD TESTS AND | NSPECTI ONS
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NOTE: For Contractor Quality Control projects,
i nclude field inspections.

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

NOTE: Coordinate with Division 1 concerning the
availability of water and electric power.

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

Field [inspections, field] tests, and trial operations specified in this
section shall be performed by the Contractor. The Contractor shall provide
gas, oil, labor, equipnent, and incidentals required for testing[, except
that in accordance with Division 1 the Governnent will provide water or
electric power required for tests]. The Contractor shall give the
Contracting Oficer [ ] days' advance witten notice of the dates and
times scheduled for tests and trial operations.

2.1 Fi el d I nspections

I nspect piping systemprior to initial operation, for conformance to
drawi ngs, specifications, and ASME B31.1. Equipnent, material, or work
rej ected because of defects or non-confornance wth draw ngs,
specifications, and ASME B31.1 shall be replaced or corrected by the
Contractor, as directed by the Contracting Oficer.

.2.2 Field Tests

Conduct the following tests after conpletion of the piping installation and
prior to initial operation.

.2.2.1 Pi pi ng System

Test piping systemhydrostatically using water not exceeding 38 degrees C
100 degrees F. Conduct tests in accordance with the requirenents of

ASME B31.1 and as follows. Test the piping systemafter the |ines have
been cl eaned as herein specified and before any insul ation covering has
been applied. Test piping systemat 1 1/2 tinmes the system pressure or 345
kPa (gage) 50 psig whichever is greater. Before performing tests, renove
or valve off fromthe system gages, traps, and other apparatus which may
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be damaged by the test pressure. Install a calibrated test pressure gage
in the systemto observe any loss in pressure. Mintain the required test
pressure for a sufficient length of tine to enable an inspection to be nmade
of joints and connections. Performtests after installation and prior to
acceptance.

.2.2.2 Start-Up and QOperational Test

Start-up the systemand initially operate with conponents operating. During
the test, periodically clean the various strainers until no further

accunul ation of foreign material occurs. Exercise care so that m ni num

| oss of [water] [stean]i occur when strainers are cleaned. Adjust safety
and automatic control instruments as necessary to place themin proper
operation and sequence.

.2.2.3 Extent of Field Tests

After installation and before acceptance, subject the work of this section
to necessary field tests, including those herein specified, and in Section
23 05 93 TESTI NG, ADJUSTI NG AND BALANCI NG FOR HVAC.

-- End of Section --
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