SECTI ON 33 63 00
STEAM ENERGY DI STRI BUTI ON

PART 1 — GENERAL

1.1

1.2

DESCRI PTI ON

Underground steam di stribution and condensate return piping system Type
of system shall be: pre-engineered direct-buried drainabl e-dryabl e-
testabl e (DDT).

DEFI NI TI ONS

System A conpl ete underground steam and condensate distribution system

i ncluding all conponents such as carrier piping, pipe supports,

i nsul ation, protective encl osures, anchors, corrosion protection and
accessori es.

Pre-Engi neered Direct-Buried System Systemthat is designed and factory-
fabricated by a conpany specializing in these systenms. The system i ncl udes
pre-fabricated protective encl osures and does not require a concrete
trench or tunnel. The pre-engi neered systemshall include all piping and
conponents to a point at least 150 mm (6 inches) inside the building and
manhol e wal | s.

Dr ai nabl e- Dryabl e- Test abl e (DDT) Pre-Engi neered Direct-Buried System A
factory-fabricated systemincluding an airtight and watertight outer
protective casing, an insulated carrier pipe and an air space between the
insulated carrier pipe and the casing. Drains and vents are provided in
the ends of the system (i n manhol es or buildings). The drains allow

drai ning of ground water or condensate that may leak into the air space if
there is a failure in the casing or the carrier pipe. The vents all ow

wat er vapor to escape and provide an indication of |eakage.

Carrier Pipe: Pipe carrying the steam or condensate.

Casing: Quter protective pipe on pre-engi neered systenms. Carrier pipe and
insulation are within the casing. The casing nmay al so be referenced as the
“condui t”.

RELATED WORK

Concrete work: Section 03 30 00, CAST-IN-PLACE CONCRETE

Pai nti ng exposed steel and other surfaces: Section 09 91 00, PAI NTI NG
QUALI TY ASSURANCE

Approval by Contracting Oficer is required of products or services of
proposed manufacturers, suppliers and installers.

For pre-engi neered direct-buried systens, expansion joints and bal

joints, subnmit certification that:

1. Manufacturers regularly and currently nmanufacture the product.
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2. There is a permanent service organization trained by the nanufacturer
that will provide the required field supervision of the installation of
the system or equi pnent. Submit name and address of the service
organi zati on.

The manufacturer of pre-engineered direct-buried distribution system shal

design the systemto conply with the requirenents of these specifications

and is responsible for the conplete product to be supplied, fabrication,
witnessing installation and testing of the system The conpl ete design of
the system shall be prepared, signed and seal ed by a Professional Engi neer
enpl oyed by the system manuf act urer.

Product s Experience Record

1. Pre-Engineered Direct-Buried Systens: Shall be nmanufactured by a
conpany which specializes in these systens and which has been in this
busi ness for five or nore years.

2. All QG her Products: The designs shall be of current production and have
been in satisfactory operation on at least three installations for
approximately five years.

Provide a conplete installation with all necessary specialties, naterials

and equi pnent fully and properly connected and coordinated. Installation

shall be fully operational upon conpletion of work defined and as phased.

Apply and install systens, naterials, equipnment and specialties in

accordance with manufacturer's instructions. Printed instructions shall be

available at the site prior to and during construction.

Mat eri als, design, installation and workmanshi p shall conformto

applicabl e | ocal codes, and to national codes and standards as referenced

in this specification.

Manuf act ured Products:

1. When two or nore itens serve the same function, they shall be products
of one manufacturer.

2. Manufacturers of assenblies of products, which include conponents nade
by others, shall assume conplete responsibility for final assenbled
unit.

a. Al components of an assenbl ed unit need not be products of the sane
manuf act urer.

b. Constituent parts that are alike shall be products of a single
manuf act ur er.

c. Conponents shall be conpatible with each other and with the total
assenbly for intended service.

3. Al systens and equi pnent shall be free fromdefects that would
adversely affect the performance, nmaintainability, or appearance of
i ndi vi dual conponents or overall assenbly.
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4. Each product shall be designed for the service conditions specified for
that product. If no conditions are specified, the product shall be
suitable for the actual service conditions.

Manufacturer’s ldentification: Conponents of equi pnent shall bear

manuf acturer’s nane or trademark and nodel number on a nane plate securely

affixed in a conspi cuous place, or cast integral with, stanped or

ot herwi se pernmanently marked upon the conponents of the equi pnent. Refer

to Part 2 for requirenents for pre-engineered direct-buried systens.

Radi ogr aphi ¢ Testing of Welds: Wl d exam nation nmethods and procedures and

the interpretation of examning filnms shall conformto ASME B31l.1. The

testing firmshall utilize the proper film exposure, techniques, and
penetranmeter to produce density and geonetric sharpness required for first
quality film and all radiographs shall be reviewed and interpreted and
readi ng reports signed by not |ess than an American Society for Non-

Destructive Testing (ASNT) Certified Level |11 Radi ographer.

Cat hodi ¢ Protection: Required on drainabl e-dryabl e-testable (DDT) pre-

engi neered direct buried systens.

SUBM TTALS

Submit in accordance with Section 01 33 23, SHOP DRAW NGS, PRCDUCT DATA,

AND SAMPLES

Submit all itenms listed sinultaneously (except for itens that can only be

submitted during constructi on and upon conpl etion of construction).

1. Pre-Engineered Direct-Buried Systens:

a. Certification that system manufacturer regularly and currently
manuf actures direct-buried systens, and that the designs of the
system and equi pnent to be provided for this project conformto
specification requirenents. This certification shall be an origina
signed by a principal officer of the manufacturer.

b. Conpl ete descriptions and draw ngs of design of systemand materials
of construction including conponent parts, assenbly, carrier pipes,
casi ng, anchors, pipe guides, pipe supports, expansion |oops,
manhol e and buil ding wall penetrations, end seals, |eak plates,
field installation instructions.

c. Manufacturer’s data sheets on casing coatings. Provide test report
that concludes that coating can withstand a m ni nrum 96 hour test at
186 °C (366 °F) without disbonding fromthe steel jacket.

d. A detailed design |layout of the system showi ng the size, type, and
| ocation of each conponent, the design of anchors and manhol e and
bui | ding wal | penetrations, the design of the transition points to
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aboveground or other type systens. Also, the type and details of the

cathodi c protection systemincluding dielectric gaskets.

e. Manufacturer’s quality assurance plan for fabrication, delivery,
storage, installation and testing of system

f. Certificate of Qualification fromsystem manufacturer that the
manufacturer’s field representative regularly perfornms the specified
duties of nonitoring the installation of the systemand is
technically qualified and experienced in the installation of the
system and is authorized by the supplier to nmake and sign the daily
reports specified herein.

g. Manufacturer’s data sheets and thickness of carrier pipe insulation.

h. Cal cul ati ons approved and stanped by Professional Engi neer
denonstrating that allowable stress of piping will not be exceeded
due to thermal expansion and that anchor forces and nonents are not
excessive. Calculations shall be performed by a finite-el ement,
three di nmensional analysis conputer program Final report shal
show node stresses, forces, nonents and di spl acenents.

i. Design life calculations for cathodic protection system These shal
be approved and stanped by NACE-qualified corrosion engineer.

j. Al drawi ngs and cal cul ations shall have Professional Engineer's

st anp.

k. A proposed schedul e of activities indicating when various itens of
work and tests are to be carried out and when quality contro

i nspectors of the supplier will be present at the job site

I. The daily witten report fromthe manufacturer’s representative at
the job site during all stages of material delivery and
construction.

m Proposed changes in design due to unforeseen conflicts or
interferences along the route of the system

n. Upon conpletion of the work:

1) Certificate of Conpliance signed by principal officers of the
manuf acturer and the contractor certifying that the system has
been installed in accordance with contract requirenents.

2) Operation and maintenance nmanual .

3) As-built layout of systemincluding all final elevations (hard
copi es and Aut oCAD on CD).

2. Expansion Joints and Ball Joints:
a. Joint locations, sizes, types, novenents.
b. Anchor |ocations, design, forces and nonents.
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c. Certification that expansion joints conformto service requirenments
and to design standards of Expansion Joint Mnufacturers
Associ ati on.

d. Certification that representative of expansion joint manufacturer
has reviewed the applications in detail and has taken no exception

e. Certified test data on nunber of cycles to failure on sinmlar units
at project service conditions - bellows type and expansion
conpensat ors.

I ndependent Weld Testing Firmfor Carrier Piping in Pre-Engi neered Direct-
Buri ed and Concrete Shallow Trench Systens:

1. Certificate of Qualification of testing firm

2. Certificate of Acceptability of actual welds.

Credentials of NACE-qualified firmfor testing the cathodic protection
Refer to Section 26 42 00, CATHODI C PROTECTI ON

Proposed test procedures and sanples of test data sheets for each required
test, 30 days prior to the test date. Provide calibration data on all test
instruments. Tests shall not begin until procedures have been approved.
Test reports resulting fromtesting of installed systens, in booklet form
showing all field tests perforned to prove conpliance with specified
performance criteria.

STORAGE AND HANDLI NG

Equi prrent and material placed on the job shall renmain in the custody of
the Contractor until final acceptance whether or not the Governnent has
rei mbursed the Contractor for the equi pnent and materi al

The Contractor is solely responsible for the protection of the equi pnent
and material against damage from any source. Protect piping systens

agai nst entry of water and nud and all foreign substances by installing
wat erti ght protection on open ends at all tines. Protect direct-buried
system coatings fromultraviolet light (sunlight). Existing equipnent

wor ked on by the Contractor or in the Contractor's working area shall be
under the custody and responsibility of the Contractor.

Al'l insul ated piping systens exposed to water nust be replaced with new
syst emns.

Pl ace all danaged itens in first class new operating condition or replace
damaged itens as deternined and directed by the Resident Engi neer

(RE)/ Contracting Oficers Representative (COR), at no additional cost to
t he Government.

JOB CONDI TI ONS

Interruption of Existing Service: Arrange, phase and perform work and
provide tenporary facilities, materials, equi pnent, and connections to
utilities, to assure adequate steam and condensate return service for
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existing installations at all times. Only such absol utely necessary
interruptions as may be required for nmaking connections will be permtted,
and only at such tinmes when approval is obtained from COR Interruptions
to steam and condensate service shall be only with prior approval, and be
t he m ni mum possi bl e durati on.

APPLI| CABLE PUBLI CATI ONS

The publications |isted below forma part of this specification to the
extent referenced. The publications are referenced in the text by basic
desi gnation only.

Federal Specifications (Fed. Spec.):

A-A-60005 NOT 1........ Frames, Covers, Grating, Steps, Sunp And Catch
Basi n, Manhol e

L-P-535E............... Pl astic Sheet (Sheeting): Plastic Strip: Poly
(Vinyl Chloride) and Poly (Vinyl Chloride-Vinyl
Acet at e)

L-S-125B............... Screeni ng, Insect, Nonnetallic

Mlitary Specifications (MI. Spec.):

ML-S901D............. Shock Tests. H. I. (H gh Inpact) Shipboard

Machi nery, Equi pnent and Systens
ASTM I nternational (ASTM:

A36/ AB6MO5............ Structural Steel

A4ATI AATM 99(2004) ...... Ferritic Malleable Iron Castings

A53/ A53M06a........... Pi pe, Steel, Black and Hot-Di pped, Zi nc-Coated
Wl ded and Seanl ess

A105/ A10O5MO05.......... Carbon Steel Forgings for Piping Applications

Al106/ A10O6M O6a......... Seanl ess Carbon Steel Pipe for H gh-Tenperature
Servi ce

Al126-04................ Gray Iron Castings for Valves, Flanges and Pipe
Fittings

Al134-96(2005) .......... Pi pe, Steel, Electric-Fusion (Arc)-Wlded (Sizes
NPS 16 and over)

A135/ A135M06.......... El ectric- Resi stance Wl ded Steel Pipe

A139/ A139M04.......... El ectric-Fusion (Arc)-Wl ded Steel Pipe (NPS 4 and
over)

Al67-99(2004) .......... Stai nl ess and Heat - Resi sting Chrom um Ni ckel Steel
Pl ate, Sheet and Strip

A193/ A193MO07.......... Al |l oy-Steel and Stainless Steel Bolting Materials
for H gh Tenperature Service

Al194/ A194M 07a......... Carbon and Alloy Steel Nuts for Bolts for High-

Pressure or High-Tenperature Service, or Both
A197/ A197M 00 (2006) ... Cupola Ml leable Iron
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E.

A216/ A216MO7.......... Steel Castings, Carbon, Suitable for Fusion

Wl di ng, for Hi gh-Tenperature Service.

A234/ A234MO7 . .. ....... Pipe Fittings of Wought Carbon Steel and All oy

Steel for Mdderate and Hi gh Tenperature Service

A240/ A240M 07el........ Chromi um and Chromi um N ckel Stainless Steel

Plate, Sheet and Strip for Pressure Vessels and
for General Applications

A395/ A395M 99(2004) .... Ferritic Ductile Iron Pressure-Retaining Castings
for Use at El evated Tenperatures

A536-84(2004) .......... Ductile Iron Castings

B61-02................. Steam or Val ve Bronze Casti ngs.

B209-06................ Al um num and Al um num Al | oy Sheet and Pl ate

C411-05................ Hot - Surface Perfornmance of Hi gh- Tenperature
Thermal | nsul ation

C449/ C449M 00. . ..... ... M neral Fiber Hydraulic-Setting Thermal |nsulating
and Fi ni shing Cenent

Co33-07..... i Calcium Silicate Block and Pipe Thermal Insulation

Co47-06.......... ... .. M neral Fiber Pipe Insulation

C552-03..... . Cellular G ass Thernmal Insulation

C591-07....... .. Unfaced Prefornmed Rigid Cellular Polyisocyanurate
Thermal | nsul ation

C655-04el.............. Rei nforced Concrete D-Load Cul vert, Storm Drain
and Sewer Pipe

C920-05....... ... .. ... El astoneri c Joint Seal ants

C1126-04............... Faced or Unfaced Rigid Cellular Phenolic Thernal
I nsul ati on

Cl136-06............... Fl exi bl e, Low Pernmeance Vapor Retarders for
Thermal | nsul ation

D1784-06a.............. Rigid Poly (Vinyl Chloride)(PVC Conpounds and
Chlorinated Poly (Vinyl Chloride)(CPVC) Compounds

D2310-06............... Machi ne- Made “Fi bergl ass” (d ass-Fi ber Rei nforced
Ther nosetti ng- Resin) Pi pe

D2487-06............... Soils for Engineering Purposes (Unified
Classification Systen

D2996- 01(2007)el....... Fi | ament - Wund Fi bergl ass (d ass- Fi ber- Rei nforced-

Ther nosetti ng- Resin) Pi pe

Anerican Soci ety of Mechani cal Engi neers (ASME):

B16.3-2006............. Mal | eabl e Iron Threaded Fittings
B16.5-2003............. Pi pe Fl anges and Fl anged Fittings NPS % - 24
B16.9-2003............. Fact ory- Made Wought Buttwel ding Fittings
B16. 11-2005............ Forged Fittings, Socket-Welding and Threaded
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B31.1-2004............. Code for Pressure Piping, Power Piping, with
Amendnent s

B31.9-2004............. Code for Pressure Piping, Building Services
Pi pi ng, with Amendnents

B40. 100-2005........... Pressure Gauges and Gauge Attachnents

Boi | er and Pressure Vessel Code, Section VIII: 2007 Edition, with

Amendnent s
Anerican Wel ding Society (AWS):
AWS B2.1-00............ Wel di ng Procedure and Performance Qualification
Manuf acturers Standardi zati on Society of the Valve and Fitting Industry
(MBS):

SP45-03................ By- Pass and Drai n Connection Standard

SP58-02................ Pi pe Hangers and Supports-Materials, Design and
Manuf act ur e

SP69-03................ Pi pe Hangers and Supports-Sel ection and
Application

SP80-03................ Bronze Gate, d obe, Angle and Check Val ves

National Fire Protection Association (NFPA):

255-06................. Test of Surface Burning Characteristics of

Bui l ding Materials
Anerican Society of Heating, Refrigerating and Air Conditioning Engineer

( ASHRAE) :
ASHRAE Handbook........ 2004 HVAC Systenms and Equi prent
American Concrete Institute (ACl):
318-05................. Bui | di ng Code Requirenments for Reinforced Concrete
NACE | nternational (Corrosion Engi neers) (NACE):
RP0169-02.............. St andard Recommended Practice, Control of External

Corrosi on on Underground or Submerged Metallic
Pi pi ng Systens

Expansi on Joi nt Manufacturers Association (EJMA):

8th Edition-2003....... St andards of the Expansion Joint Manufacturers
Associ ation

Anerican Association of State H ghway and Transportation Oficials

(AASHTO) :

MBOO-03................ I norganic Zinc Rich Priner

Society for Protective Coatings (SSPC):

SP- 10/ NACE No. 2-2004.. Near Wite Blast C eaning

Unified Facilities Quide Specifications (UFGS):

UFGS 33 63 13.......... Ext eri or Underground Steam Di stribution System
(April 2006 or later)
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PART
2.1

2 — PRODUCTS

PRE- ENG| NEERED, FACTORY- FABRI CATED, DI RECT- BURI ED, DRAI NABLE- DRYABLE-
TESTABLE (DDT) SYSTEMS

Conpl ete steam and condensate piping systemw th carrier pipes, carrier
6.35 mm (0. 25 inch)
f usi on- bonded epoxy casing coati ngs,
Do not

(conduits) that contain steam pipes

pi pe insulation with jackets and bandi ng, air space,

thi ck steel casing, cat hodi c

protection, accessories. | ocate condensate pipes in casings

Desi gn Pressure and Tenperature: All conponents of system shall be

suitable for carrier pipe pressures and tenperatures as foll ows:
1. Steam System 1000 kPa (150 psi); 185 °C (366 °F).

2. Condensate System 345 kPa (50 psi); 154 °C (310 °F).

Refer to Part 1, “DEFI N TIONS”

“ STEAM PI PI NG'.

1. No piping joints allowed in factory-fabricated strai ght sections of

Descri ption of System Design:

Steam Carrier Pipes: Refer to Paragraph,
pre-engi neered direct-buried systens.

2. Factory-fabricated direct-buried piping sections that are a portion of

an expansion |oop or bend shall have all wel ded joints 100% radi ograph
i nspect ed.
Condensate Carrier Pipes: Refer to Paragraph, “STEAM CONDENSATE PI Pl NG’

1. No piping joints allowed in factory-fabricated strai ght sections of
pre-engi neered direct-buried systens.
2. Factory-fabricated direct-buried piping sections that are a portion of

an expansion | oop or bend shall have all welded joints 100% radi ograph
i nspect ed.
Carrier Pipe Insulation:

1. Conformto mninumthickness and type of insulation listed in Tables 1
and 2 below as required for service tenperature in carrier pipe as
listed bel ow

2. Section A Steamtenperature is 338°F, steampressure is 100 psi

Punped condensate tenperature is 93 °C (200 °F).
tenperature is 100 °C (212 °F).

3. Allowable Carrier
Thi ckness:

Drip return

Pi pe Insul ati on Type and M ni num | nsul ati on

TABLE 1
M ni mum Pi pe I nsul ati on Thi ckness nm (i nches)
For Steam 110 to 2800 kPa (16 to 408 psi) gage

Nom nal Pi pe MPT- PC
Di aneter nm Delta Ther no- 12
(i nches) MPT- PF Super Cal tenp
25 (1) 50 (2) 65 (2 1/2) 100 (4)
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TABLE 1
M ni mum Pi pe I nsul ati on Thi ckness mm (i nches)
For Steam 110 to 2800 kPa (16 to 408 psi) gage
Nomi nal Pi pe MPT- PC
2 (renes) VPT- PF el super. Gal torp
40 (1 1/2) 50 (2) 65 (2 1/2) 100 (4)
50 (2) 65 (2 9 85 (3 1/2) 110 (4 1/2)
65 (2 1/2) 65 (2 9 85 (3 1/2) 110 (4 1/2)
80 (3) 75 (3) 100 (4) 125 (5)
100 (4) 75 (3) 100 (4) 125 (5)
125 (5) 75 (3) 100 (4) 125 (5)
150 (6) 85 (3 Y 110 (4 1/2) 135 (5 1/2)
200 (8) 85 (3 Y 110 (4 1/2) 135 (5 1/2)
250 (10) 100 (4) 125 (5) 150 (6)
300 (12) 100 (4) 125 (5) 150 (6)
350 (14) 100 (4) 125 (5) 150 (6)
400 (16) 100 (4) 125 (5) 150 (6)
450 (18) 100 (4) 125 (5) 150 (6)

Insulation listed has passed the 96-hour boiling water test.

Pi pes smaller than 25 mm (1 inch) shall

as 25 mMm (1 i nch) pipe.

have sane insul ation thickness

TABLE 2
M ni mum Pi pe Insul ati on Thi ckness nm (i nches)
For Steam Less than 110 kPa (16 psi) gage, Condensate Return
Nomi nal Pi pe MPT- PF Delta
Di aneter mm Thermo- 12
(i nches) MPT- PC Super Cal tenp
25 (1) 40 (1 v 50 (2) 75 (3)
40 (1 1/2) 40 (1 YA 50 (2) 75 (3)
50 (2) 40 (1 ) 50 (2) 75 (3)
65 (2 1/2) 40 (1 YA 50 (2) 75 (3)
80 (3) 50 (2) 65 (2 1/2) 85 (3 1/2)
100 (4) 50 (2) 65 (2 1/2) 85 (3 1/2)
125 (5) 50 (2) 65 (2 1/2) 85 (3 1/2)
150 (6) 65 (2 80 (3) 110 (4.5)
200 (8) 65 (2 80 (3) 110 (4.5)
250 (10) 80 (3) 100 (4) 125 (5)
300 (12) 80 (3) 100 (4) 125 (5)
350 (14) 80 (3) 100 (4) 125 (5)
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TABLE 2

M ni mum Pi pe I nsul ati on Thi ckness mm (i nches)
For Steam Less than 110 kPa (16 psi) gage,

Condensat e Return

Nomi nal Pi pe MPT- PF Delta

Di aneter mm Ther nmo- 12
(i nches) MPT- PC Super Cal t enp
400 (16) 80 (3) 100 (4) 125 (5)
450 (18) 80 (3) 100 (4) 125 (5)

Not es: Insulation |isted has passed the 96-hour boiling water test which

i ndi cates that satisfactory performance in underground service can be
expect ed.

Pi pes smaller than 25 mm (1 inch) shall have the sane insul ation

thi ckness as required for 25 mm (1 inch) pipe.

“Delta” is avail able from Rockwool, Leeds, AL.
“MPT” is available from M neral Products of Texas, Houston, TX
“Therno-12" and “Super Caltenp” is available fromlndustrial Insulation

Brunswi ck, GA
4. Insulation Bandi ng and Jacket:

G oup,
St ai nl ess steel bands and clips, at
ASTM A-167 (304 stainless steel),

A minimumof two bands is required

least 13 mm (0.5 inches) wi de,
maxi mum spaci ng 460 nm (18 i nches).
for each 1300 mm (4 foot) section of insulation. Vinyl-coated

L-S-125, Type Il, Cass 2, with 18
i nch) and nade of 0.335 mm (0.013

I nstall

fiberglass scrimjacket,
of filanents per

Fed. Spec.

X 16 nmesh (nunber

i nches) dianeter vinyl-coated fibrous glass yarn. bands over
the jacket to secure the insulation to the carrier pipe.

G Casing: Snmooth-wall steel, electric resistance wel ded,

Al134, ASTM A135, or ASTM A139. Plastic casings are not permtted. Use

eccentric connectors as necessary between casing sections to provide

conform ng to ASTM

continuous gravity drainage in bottomof casing between nmanhol es and
bet ween manhol es and bui | di ngs.

Casing Dianeter nm (in.)
150 - 1170 (6 - 46)

M ni mum Thi ckness mm (in.)
6. 35 (0.250)

H. Casing End Seal Plates with Vents and Drains: ASTM A36 steel, m ninmum
thi ckness 9.5 mm (0.375 inches) for casings up thru 300 mm (12 inches)
dianeter and 13 mm (0.5 inches) for casings over 300 mm (12 inches)
dianeter. Provide 25 mm (one inch) drain at the bottom and vent at the
top. Construct with threaded steel half couplings. Install threaded brass
pl ugs in drains. ASTM A53, Schedul e 40,

ext endi ng through top of nanhole and term nate 300 nm (12

Install vent riser pipes,
gal vani zed

i nches) above grade with 180-degree bend.
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d and Seals: Not permitted because of the possibility of water entering
the systemthru the gland seal froma flooded nanhol e.

Air Space: Provide continuous 25 mm (one inch) mnimm air space between
carrier pipe insulation and casing.

Casing Coating: Dual |ayers of fusion-bonded epoxy, inner green-col ored

I ayer mninmumthickness 0.5 mm (0.020 inches), outer black-colored |ayer

m ni mum t hi ckness 0.25 mm (0. 010 i nches). Rated by coating manufacturer
for continuous service for at |east 25 years at nininmumtenperature of 110

°C (230 °F) and having a coefficient of expansion sinmilar to that of

steel. Coating shall be applied in accordance to recommendati ons of
coati ng manufacturer including surface preparation. Factory-inspect for
hol i days and make repairs as necessary.

Coating of End Plates and Casing (Conduit) Sections Extending in Manhol es:
Zinc-rich coating that conforms to AASHTO MB0O, Type | A except that

vol atil e organi ¢ conpounds shall not exceed 0.34 kg per liter (2.8 pounds
per gallon). The zinc rich coating shall be applied in accordance with the
recomendati ons of the coating nmanufacturer including surface preparation.
No additional top coat shall be applied

Carrier Pipe Quides and Supports: Maxi mum spaci ng 3000 nm (10 feet) on
centers, no nore than 1500 mm (5 feet) from pi pe ends, mnimum of three
gui des per el bow section. Designed to pernmit thernmal expansion wthout
damage, provi de proper pipe guiding and support, and to allow horizontal
movenment in two directions as necessary at expansion | oops and bends.

Desi gn of guides and supports nust permt continuous drainage of water in
bottom of casing. Pipe insulation shall extend thru the pipe guides and
supports and be protected by steel sleeves. Design of guides and supports
shall be such that no metal -to-nmetal contact exists between the casing and
the carrier pipe. Insulation or non-netallic material used to ensure no
metal to nmetal contact shall be designed to not be conpressed by the

wei ght of the carrier pipe when full of water.

Anchor Pl ates: ASTM A36 steel, welded to carrier pipe and casing, 13 nm
(0.5 inches) mninmumthickness, passages for air flow and water drainage
thru the annular air space in the system Coated with sane coating
material as the casing. Locate 900 to 1500 nm (3 to 5 feet) from piping
entrance to manhol e or building wall. Walls of nmanhol es and buil di ngs
cannot be utilized as anchor points.

Fi el d Connection of Casing Sections: Steel section confornming to casing
specification, welded to casing sections, coated on all surfaces with
system nanufacturer’s coating field repair compound, and covered with a
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1.3 mm (0. 05 inch) mininmmthickness pol yethyl ene shrink sleeve designed
for a service tenmperature exceeding 80 °C (176 °F).

Manhol e and Buil ding Wal |l Penetrations: Provide steel |eak plates wel ded
to wall sleeves or to casings. Wiere wall sleeve is utilized, allow
sufficient annul ar space between the sleeve and the casing and install a

wat erti ght EPDM Li nk- Seal (Thunderline Corp) or equal, rated for 121 °C

(250 °F) mini mum Mnhol e and building walls cannot be used as anchor

poi nts.

Cat hodi c Protection: Provide sacrificial anode type systemw th dielectric

i sol ati on devices and test stations for all systens. Design systemfor 25

years service, assunme two percent bare netal. Systemshall conply with

NACE RP0169 and shall conformto Section 26 42 00, CATHODI C PROTECTI ON.

Manufacturer’s ldentification: Provide enbossed brass or stainless stee

tag hung by a brass or stainless steel chain at each end of each conduit

or insulated piping in the manhol es and buil dings. The tag shall identify
system nmanufacturer’s nanme, date of installation, governnment contract, and
manuf acturer’s project nunber.

Branch Pi pi ng Connections: All branch piping connections nust be | ocated

i n manhol es.

Manuf acturers: Perna-Pi pe, Rovanco, Thernacor, or equal

STEAM CARRI ER PI PI NG

Pi pe: Steel; seanm ess, ASTM A53, Grade B or ASTM A106, Grade B; electric

resi stance wel ded ASTM A53, Grade B; Schedul e 40. Standard wei ght

permtted for pipe sizes 300 nm (12 inches) and above. G ade F, furnace
butt-wel ded pipe, is not permtted.

Joi nts:

1. In trenches and direct-buried systens: Butt-weld except socket-weld for
pi pe sizes two-i nches and bel ow. Manufacturer’s standard sliding
gasketed joints pernmtted between sections of WSL pre-engineered
direct-buried systens. No joints allowed in factory-fabricated straight
sections of pre-engineered direct-buried systens. Factory-fabricated
direct-buried piping sections that are a portion of an expansion | oop
or bend shall have all welded joints 100% radi ograph inspected. A
radi ographs shall be reviewed and interpreted by an Anerican Society
for Non-Destructive Testing (ASNT) Certified Level 111 radiographer
enpl oyed by the testing firm who shall sign the reading report. Dye
penetrant testing may be utilized for pipe sizes 50 nm (2 inches) and
bel ow.

2. In open areas: Butt-weld pipe sizes 65 nm (2-1/2 inches) and above;
thread or socket-weld pipe sized 50 nm (two i nches) and bel ow.
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C. Fittings:

1. Butt-Welded Joints: Steel, ASTM A234, G ade B, ASME B16.9, sane
schedul e as adjoining pipe. Al elbows shall be |long radius unless
otherwi se indicated. Tees shall be full size or reducing as required,
having interior surfaces snoothly contoured.

2. Threaded Joints: Malleable iron, ASTM A47 or A197, ASME B16.3, 2050 kPa
(300 pound) cl ass.

3. Socket-Wel ded Joints: Forged steel, ASME B16.11, 13,800 kPa (2000 psi)
cl ass.

D. Flanges and Bolts: Wl d neck, ASME B16.5, forged steel, ASTM A105.
Pressure class 1025 kPa (150 psi). Bolts shall be high strength ASTM A193,
Class 2, Grade B8. Nuts shall be ASTM A194.

E. Unions: On pipe 50 mm (two i nches) and snaller, threaded, nalleable iron
or steel, 2050 kPa (300 psi) class.

STEAM CONDENSATE CARRI ER PI PI NG

A. Pipe: Seam ess, ASTM A53, Grade B or ASTM Al106, Grade B; electric
resi stance wel ded ASTM A53, G ade B; Schedule 80. Grade F, furnace butt-
wel ded, pipe is not permtted.

B. Joints:

1. In Trenches and direct-buried systens: Butt-weld except socket-weld is
required for pipe sizes 50 mm (two i nches) and bel ow. Manufacturer’s
standard sliding, gasketed joints permtted between factory-fabricated
sections of direct buried WL system No joints allowed in factory-
fabricated straight sections of pre-engineered direct-buried systens.
Factory-fabricated direct-buried piping systens that are a portion of
expansi on | oops or bends shall have all wel ded joints 100% radi ograph
i nspected. All radiographs shall be reviewed and interpreted by an ASNT
Certified Level 111 radi ographer, enployed by the testing firm who
shall sign the reading report. Dye penetrant testing nay be utilized
for pipe sizes 50 nm (2 inches) and bel ow.

2. In Tunnel s, Manhol es and Open Areas: Butt-weld pipe sizes 65 mm (2-1/2
i nches) and above; thread or socket-weld for pipe sizes 50 nm (two
i nches) and bel ow.

C. Fittings:

1. Welded Joints: Steel, ASTM A234, Grade B, ASME B16.9, sane schedul e as
adj oi ni ng pi pe.

2. Threaded Joints: Malleable iron, ASTM A47 or A197, ASME B16.3, 2050 kPa
(300 psi) class.

3. Socket-Wel ded Joints: Forged steel, ASME B16.11, 13,800 kPa (2000 psi)
cl ass.
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Uni ons (Except in Trenches): On piping 50 mm (two i nches) and under, 2050
kPa (300 psi) nalleable iron or steel.

Fl anges: Wel d neck ASME B16.5, forged steel, ASTM A105, 1025 kPa (150
psi).

EXPANSI ON LOOPS AND BENDS

Stresses shall be less than the nmaxi num al | owabl e stress in the Power

Pi pi ng Code (ASME B31.1). Subnit shop drawi ngs and stress and anchor force
cal culations for all |oops and bends. Show | ocations of all anchors,

gui des and supports. Base cal cul ations on 1000 kPa (150 psi) and 185 °C
(366 ° F) for steamline |oops and bends and 345 kPa (50 psi) and 154 °C

(310 °F) for condensate return line | oops and bends. Base cal cul ati ons on
actual pressures and tenperatures if they are higher than those |listed
above.

Pl PE ANCHORS

Provide as required. Construct with all wel ded steel, ASTM A36.

| NSULATI ON MATERI ALS (I N MANHOLES AND OPEN AREAS)

Calcium Silicate Insulation:

1. Preformed Piping Insulation: ASTM C533, Type |I.

2. Blocks: ASTM C533, Type |I.

3. Fitting Insulation: ASTM C533, with polyvinyl chloride, Fed. Spec. L-
P-535, Type Il Grade GUJ, and Type |Il, prenolded fitted covering 0.5 mm
(0.020 inches) thick.

Fi bergl ass | nsul ati on:

1. Preformed Piping Insulation: ASTM C547, 230 °C (450 °F).

2. Fitting Insulation: ASTM C547, 230 °C (450 °F), with polyvinyl
chloride, Fed. Spec. L-P-535, Type Il G ade GU, and Type IIlIl, prenolded
fitted covering 0.5 mm (0.020 inches) thick.
Ri gid C osed Cell Phenolic Foam Preformed Piping |Insulation: ASTM C1126,
Type IIl, Gade 1, 121 °C (250 °F).
Cellular dass Insulation: Preformed Piping Insulation: ASTM C552.
I nsul ating and Fi ni shing Cenents: Best grade recomended by printed
i nstructions of manufacturer for the type of insulation systemand service
conditions. Conformto ASTM C449.
I nsul ation Bands: Mnimum 12 nm (1/2 inch) wide by 0.4 mm (0. 015 i nch)
t hi ck ASTM A167 stainless steel.
Al um num Jackets: Mnimm 0.4 nm (0.016 inch) thick al um num ASTM B209,
3003 alloy, H 14 tenper, with | ocking |ongitudinal joints. Jackets for
el bows, tees and other fittings shall be factory fabricated to natch
mat eri al and construction of the straight run jackets. Factory fabricated
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stainl ess steel bands shall be furnished and installed on al
circunferential joints. Bands shall be 20 mm (0.75 inch) wide on 450 nm
(18 inch) centers. Bands shall be applied with nanufacturers recomrended
sealant. Entire systemshall be watertight.

Al'l -Service Jackets: Wite kraft bonded to 0.025 mm ((0.001 inch) thick
aluminumfoil, fiberglass reinforced, pressure sensitive adhesive closure.
Beach puncture 50 units, suitable for painting without sizing. Conply with
ASTM C1136. Jackets shall have minimum 40 nm (1-1/2 inch) lap on

| ongitudinal joints and not |less than 100 mm (4 inch) butt strips on end
joints. Butt strip material shall be sane as the jacket. Lap and butt
strips nmay be self-sealing type with factory-applied pressure sensitive
adhesi ve.

d ass Cloth Jacket: M nimum 0.24 kg per square neter (7.8 ounces per
square yard), 2000 kPa (300 psi) bursting strength, weathertight for

out side service. Beach puncture 50 units.

Pi pe Covering Protection Saddl es: MSS SP-58, Type 39 at all hanger points
except where Type 3 pipe clanps are provided

Fire and Snoke Ratings: Assenbled insulation systens shall neet flane
spread (25) and snoke devel oped (50) ratings as devel oped under ASTM C411
and NFPA 255 standards and specifications.

Pl PE AND VALVE FLANGE GASKETS

Non- asbest os, designed for the service conditions. On steam service
utilize “Flexitallic” spiral-wound, “Lanons Grafoil Grade GHR', “Lanons
Spi ra-wound”, “Garlock ST-706", or equal.

BURI ED UTI LI TY WARNI NG TAPE

Tape shall be 0.1 nm (0.004 inch) thick, 150 nm (6 inches) w de, yell ow
pol yethylene with a ferrous netallic core, acid and al kali-resistant and
shall have a m nimum strength of 12,000 kPa (1750 psi) |engthw se and

10, 300 kPa (1500 psi) crosswise with an elongation factor of 350 percent.
Provide bold black letters on the tape identifying the type of system
Tape color and lettering shall be unaffected by noisture and other
substances contained in the backfill materi al

PART 3 — EXECUTI ON

3.1

A

GENERAL

Connecting to Existing Wrk: Connect new work to existing work in a neat
and wor kmanl i ke manner. \Where an existing structure nust be cut or
existing utilities interfere, such obstruction shall be bypassed, renpved,
repl aced or relocated, patched and repaired. Wrk di sturbed or damaged
shall be replaced to its prior condition, as required by Section 01 00 00,
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GENERAL REQUI REMENTS. Pi pi ng connections shall be rmade only in nanhol es,

tunnel s or buil dings.

Coordi nation: Coordinate the location of all itens of equipnent and work

of all trades. Maintain operability and maintainability of the equiprent

and systens. The contractor at his cost shall performany relocation of
equi pnent or systens to conply with the requirenent of operability and

mei ntai nability.

Gradi ng: Unl ess ot herwi se shown on draw ngs, steamlines shall be graded

downward not less than 50 mmin 12 neters (two inches in 40 feet) in

direction of the flow. Provide eccentric reducing fittings on steam mains
and branches, (except on vertical piping). Install said fittings to

mai ntain continuity of grade in bottom of pipeline. Provide risers with

drip pockets and steamtraps on steamlines where space restrictions

prevent continuous grading. Al steamtraps nmust be |l ocated in manhol es or

tunnel s.

PI PI NG JO NTS AND FI TTI NGS

Wl ded Joi nts:

1. Branch connections shall be made with either wel ding tees or welding
outlet fittings. Welding outlet fittings shall be forged, integrally
reinforced to provide 100 percent pipe strength, beveled for ful
penetration wel ding and funneled at inlet for full fluid flow

2. Clean pipe and fittings before welding and installation in system

Thr eaded Joi nts:

1. Pipe threads shall be cut to give proper engagenent in threaded
fittings. Threaded pi pe shall have clean-cut threads; dull or damaged
pi pe di es shall not be used.

2. Clean pipe and fittings before installation and ream pi pe after cutting
threads. Joints shall be nade with oil and graphite pipe joint conpound
applied to nmale threads only.

Fittings: Al pipe intersections and all changes in direction shall be

made with factory-built-reinforced fittings. Field-fabricated fittings and

mters are not pernitted.

Fl anged Joints: Gaskets and bolting shall be applied in accordance with

the recommendati ons of the gasket manufacturer and bolting standards of

ASME B31.1. Strains shall be evenly applied without overstress of bolts.

Gaskets shall cover entire area of mating faces of flanges.

CLEANI NG OF PI PI NG

Clean pipe and fittings inside and outside before and after assenbly.

Rermove all dirt, scale, and other foreign matter frominside the piping by

use of a pipe swab or pipe “pig” before connecting pipe sections, valves,

equi pnent or fittings.
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VEELDI NG

The Contractor is entirely responsible for the quality of the welding and

shal |

1. Conduct tests of the welding procedures used by his organization,
deternmne the suitability of the procedures used, determ ne that the
wel ds made will meet the required tests, and al so determne that the
wel di ng operators have the ability to nake sound wel ds under standard
condi tions.

2. Conply with ASME B31.1 and AWS B2. 1.

3. Performall welding operations required for construction and
installation of the heat-distribution system

Qualification of Welders: Rules of procedure for qualification of al

wel ders and general requirenents for fusion welding shall conformwth the

applicabl e portions of ASME B31.1 and AW B2.1, and al so as outlined

bel ow.

Exami ni ng Wel der: Exami ne each wel der at job site, in the presence of the

Resi dent Engi neer (RE)/Contracting Officer’s Representative (COR), to

deternmine the ability of the welder to neet the qualifications required

Test welders for piping for all positions, including welds with the axis

hori zontal (not rolled) and with the axis vertical. Each wel der shall be:

1. Allowed to weld only in the position in which he has qualified.

2. Required to identify his welds with his specific code marking
signifying his nanme and nunber assi gned.

Exam nation Results: Provide the REFECOR with a |ist of nanmes and

correspondi ng code narki ngs. Retest welders that fail to neet the

prescri bed wel ding qualifications. Disqualify welders, who fail the second

test, for work on the project.

Bevel i ng: Field bevels and shop bevels shall be done by nechani cal mneans

or by flame cutting. Where beveling is done by flanme cutting, surfaces

shal | be thoroughly cl eaned of scale and oxidation just prior to welding.

Conformto specified standards.

Alignnment: Uilize split welding rings or approved alternate method for

field joints on all carrier pipes above 50 mm (two inches) to assure

proper alignment, conplete weld penetration, and prevention of weld

spatter reaching the interior of the pipe. Make field joints 50 mm (two

i nches) and smaller with wel ding sockets.

Erection: Piping shall not be split, bent, flattened, or otherw se damaged

either before, during, or after installation. Were the pipe tenperature

falls to 0 °C (32 °F) or lower, the pipe shall be heated to approximtely
38 °C (100 °F) for a distance of 300 nm (one foot) on each side of the
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wel d before welding, and the weld shall be finished before the pipe cools
to 0 °C (32 °F).

Def ective Wl ds: Replace and reinspect defective welds. Repairing
defective welds by adding weld naterial over the defect or by peening wll
not be permtted. Wl ders responsible for defective welds nmust be
requalifi ed.

El ectrodes: Electrodes shall be stored in a dry heated area, and be kept
free of noisture and danmpness during fabrication operations. Discard

el ectrodes that have |ost part of their coating

Radi ogr aphi ¢ Testing: An approved i ndependent testing firmregularly
engaged i n radi ographic testing shall performradi ographi c exam nation of
all field welds in the carrier piping of direct-buried systens and
concrete trench systens, in nanholes and in wal k-through tunnels, in
accordance with ASME B31.1. Furnish a set of films showi ng each weld

i nspected, a reading report evaluating the quality of each weld, and a

| ocation plan showi ng the physical |ocation where each weld is to be found
in the conpleted project, prior to installing conduit field joints, trench
covers, backfilling and hydrostatic testing. Al radi ographs shall be
reviewed and interpreted by an ASNT Certified Level |11l radiographer

enpl oyed by the testing firm who shall sign the reading report. The

RE/ COR reserves the right to review all inspection records, and if any

wel ds i nspected are found unacceptabl e they shall be renoved, rewel ded

and radi ographically reexanmi ned at no cost to the Governnent.

DRAI N VALVES AND VENT VALVES

Provide 40 mm (1-1/2") m ni mum pi pe size drain valves on condensate return
carrier pipes at all low points in manholes. Provide 25 mm (1”) mi ninum
air vent valves in manholes at all high points in condensate return
carrier piping.

PAI NTI NG EXPOSED STEEL SURFACES | N MANHOLES

Manhol es: Provi de surface cl eaning and preparation and apply prine coat of
rust resistant nmetal prinmer. Refer to Section 09 91 00, PAINTING

DI RECT- BURI ED SYSTEM | NSTALLATI ON

The system nmanuf acturer shall oversee the delivery, storage, installation
and testing of the system Al work shall be in strict accordance with the
requi rements specified herein and with the printed instructions of the
manufacturer. Printed instructions nmust be available at the site prior to
delivery of system conponents. Any changes required to the design and

| ayout of the systemdue to site conditions nmust be approved in witing by
the system designer and the RE/COR Al branch piping connections, valves
and drip traps nust be | ocated within nanholes.
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B. Excavation, Trenching, and Backfilling: Performall excavation, trenching,
and backfilling as required by the system manufacturer’s design. Beach
sand or any sand with large anmounts of chlorides is not pernmitted. Place
systemon a 300 nm (12 inch) thick sand bed and backfill on all sides with
150 mm (6 inch) thick sand as neasured from outsi de the casing. Foundation
for systemnust be firmand stable. Foundation and backfill nust be free
fromrocks or substances that coul d danage the system coating. Concrete
anchor and thrust blocks nmust be installed in undisturbed earth.
Backfilling nust not comence until elevations have been surveyed and
accepted and system has been satisfactorily pressure tested incl uding
hydrostatic testing of carrier pipes and air testing of casings.

C. Representative of System Manufacturer: This shall be a person who
regularly performs the duties listed below, is certified in witing by the
system nmanufacturer to be technically qualified and experienced in the
installation of the system and shall be authorized by the manufacturer to
meke and sign the daily reports specified herein. The representative shal
be present at the job site when the follow ng types of work are being

per f or med:

1. Inspection and unl oading of nmaterial delivered to site.

2. Inspection of trench prior to commencing installation of system
3. Inspection of concrete anchors and thrust bl ocks.

4. Col d springing.

5. Hydrostatic test of all service lines.

6. Field joint closure work.

7. Air test of conduit.

8. Repair of any coatings.

9. Holiday test of conduit coating.

10. Installation of cathodic protection system
11. Initial backfill up to 250 nm (10 i nches) above the top of the casing.
12. The sl ope of the system Elevation readings shall be w tnessed and

recorded.

13. Testing of cathodic protection system

14. Qperational tests.

D. Reports to Contracting O ficer

1. Obtain a witten report prepared daily and signed by the representative
of the system manufacturer. Present the original report to the RE/ COR
on the same day it is prepared, and forward one copy to the
manuf acturer's main office

2. The report shall state whether or not the condition and quality of the
mat erials used and the delivery, storage, installation and testing of
the systemare in accordance with the plans, specifications, and
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manufacturer’s printed instructions and is satisfactory in al

respects. Wien any work connected with the installation is

unsati sfactory, the report shall state what corrective action has been
taken or shall contain the system nmanufacturer's reconmendati ons for
corrective action. The report shall identify any conditions that could
result in an unsatisfactory installation, including such itens as open
conduit ends left in the trench overnight and inproper manhole entries.
The daily reports are to be revi ewed, signed and seal ed by the

Prof essi onal Engi neer responsible for the system design. Signed and
seal ed copies of the daily report shall be submtted with the paynent
requests. Al work nmust stop if daily reports are not furnished and
requests for paynments shall be denied if the daily reports are not
furni shed as specified

3. Upon conpletion of the work and before final acceptance, deliver to the
RE/ COR a notarized Certificate of Conpliance signed by principa
officers of both the manufacturing and the contracting firm stating
that the installation is satisfactory and in accordance with pl ans,
speci fications, and manufacturer’s instructions.

4. The manuf acturer shall retain copies of all the daily reports and the
Certificate of Conpliance for 5 years after final acceptance of the
system by the Governnent.

E. Protect casing coating from damage during rigging, storage and
installation. Protect casing and carrier pipe ends fromwater intrusion
during rigging and installation. Protect casing coatings fromultraviolet
light (sunlight).

F. Defective Material: The Representative shall take pronpt action to return
to the factory all danaged or defective material and shall order pronpt
repl acenent of such materi al

G Slope of Carrier Pipes: Mintain constant slope as shown or specified.
Prior to backfilling over the top of the casing, but after renoval of
tenporary supports, Contractor shall neasure and record el evati ons of top
of casing in the trench. Elevations shall be taken at every field joint,
1/ 3 points along each pipe section, and at tops of elbows. These
measurenents shall be checked agai nst contract draw ngs and shall confirm
that the conduit system has been installed to the el evati ons shown on the
contract drawings. Slope shall be uniformwi thin 0.1 percent. These
measurenments shall be recorded by the Contractor, included in the direct
buri ed system nanufacturer representative's daily report, and given to the
RE/ COR prior to covering the top of the casing with backfill.

H. Cathodic Protection: Provide cathodic protection for all steel casing
systens and all buried exposed netal. Provide dielectric pipe flanges and
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unions and isol ation devices at all points necessary. Provide test

stations at grade on each section of the piping system |solation flanges

and unions shall be rated for the carrier pipe service tenperature and

pressure

Cl eaning of Piping: Renpve all dirt, scale, and other foreign matter from

i nside the piping by use of a pipe swab or pipe “pig” before connecting

pi pe sections, valves, or fittings.

Field Tests: Refer to Article, TESTS.

Wet Insulation: Sections of systemthat have been fully or partially

subnerged in water nust be replaced. Misture content of insulation during

installation shall not exceed five percent by weight.

Vents and Drains on Ends of DDT Systens: At each casing termnation (end

plate) in buildings and manhol es, plug the casing drain openings wth

brass plugs and extend one inch pipe size ASTM A53 gal vani zed vent pi pes

fromthe casing vents through the tops of the nanholes or one foot above

the conduit in buildings. Term nate the outside vents in 180-degree bends.

Buried UWility Warning Tape: Install tape 300 mm (12 inches) bel ow grade

above the piping system

THERMAL | NSULATI ON

For piping in pre-engineered direct-buried systens refer to Part 2 of this

speci fication.

Steam condensate and drip return piping, other than in pre-engineered

direct buried systens, shall be insulated as foll ows:

1. Piping in manhol es shall be insulated with calciumsilicate or cellular
gl ass pipe insulation, glass cloth or alunmi numjacket.

2. Mninmum I nsul ation Thickness: Insulation thicknesses given in Table 5
and 6 are nanufacturer’s nom nal thickness.

TABLE 5
M ni mum Pi pe I nsul ati on Thi ckness mm (i nches)
For Steam 110 to 1724 kPa (16 to 250 psi) gage
Nom nal Pi pe MPT- PC Delta Ther no- 12 Foangl as
D(a;r;e(;[heers)mn VPT- PF Super Caltenp
25 (1) 50 (2) 63 (2 1/2) 100 (4) 110 (4 1/2)
40 (1 1/2) 50 (2) 63 (2 1/2) 100 (4) 110 (4 1/2)
50 (2) 63 (2 1/2) 85 (3 1/2) 110 (4 1/2) 125 (5)
65 (2 1/2) 63 (2 1/2) 85 (3 1/2) 110 (4 1/2) 125 (5)
80 (3) 75 (3) 100 (4) 125 (5) 150 (6)
100 (4) 75 (3) 100 (4) 125 (5) 150 (6)
125 (5) 75 (3) 100 (4) 125 (5) 150 (6)
150 (6) 85 (3 1/2) 110 (4 1/2) 135 (5 1/2) 150 (6)
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TABLE 5

M ni mum Pi pe I nsul ati on Thi ckness mm (i nches)
For Steam 110 to 1724 kPa (16 to 250 psi) gage

Nom nal Pi pe MPT- PC Delta Ther no- 12 Foangl as
Di(ailr;e(;[heers)mn VPT- PE Super Cal tenp
200 (8) 85 (3 1/2) 110 (4 1/2) 135 (5 1/2) 150 (6)
250 (10) 100 (4) 125 (5) 150 (6) 165 (6 1/2)
300 (12) 100 (4) 125 (5) 150 (6) 165 (6 1/2)
350 (14) 100 (4) 125 (5) 150 (6) 165 (6 1/2)
400 (16) 100 (4) 125 (5) 150 (6) 165 (6 1/2)
450 (18) 100 (4) 125 (5) 150 (6) 165 (6 1/2)
TABLE 6
M ni mum Pi pe I nsul ati on Thi ckness nm (i nches)
For Steam | ess than 110 kPa (16 psi) gage, Condensate Return
Nom nal Pi pe MPT- PC Delta Foangl as | nsul - phen
Di aneter nmm VPT- PE Ther no- 12
(i nches) Super Caltenp
25 (1) and 35 (1 1/2) 50 (2) 75 (3) 25 (1)
under
40 (1 1/2) 35 (1 1/2) 50 (2) 75 (3) 25 (1)
50 (2) 35 (1 1/2) 50 (2) 75 (3) 25 (1)
65 (2 1/2) 35 (1 1/2) 50 (2) 75 (3) 25 (1)
80 (3) 50 (2) 63 (2 1/2) 85 (3 1/2) 25 (1)
100 (4) 50 (2) 63 (2 1/2) 85 (3 1/2) 38 (1 1/2)
125 (5) 50 (2) 63 (2 1/2) 85 (3 1/2) 38 (1 1/2)
150 (6) 63 (2 1/2) 76 (3) 110 (4 1/2) 38 (1 1/2)
200 (8) 63 (2 1/2) 76 (3) 110 (4 1/2) 38 (1 1/2)
Insulation |isted has passed a boiling test:
Delta is available from Rockwool Manufacturing Co., Leeds, AL.
Foangl ass is available fromPittsburgh Corning Corp., Pittsburgh,
PA.
MPT is available from M neral Products of Texas, Houston, TX

Therno- 12 and Super

Denver, CO.

I nsul -phen is available from Resol co International

www. r esol co. com

Parts Not
Thr eaded val ves

I nsul at ed:
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Steam traps

Check val ves

Uni ons

Thr eaded strainers

Strai ner basket renpval cover and bolting

Dielectric flanges and unions

Expansion joints

Fl exi bl e connectors

Bal | joints except piping between joints

Install ation:

a.
b.

Conplete all pressure tests before installing insulation.

Al'l insulation material shall be new, clean, dry and stored in a
clean dry environment; jacketing materials shall be clean and
unmarred; store adhesives in original containers. Mterials shal
not have exceeded the predicted shelf life as set by manufacturer.
Identify all materials incorporated in the job on manufacturer’s
contai ner by name, type and description.

Apply materials on clean, dry surfaces fromwhich all dirt, |oose
scal e, construction debris has been renpved by w re brushing.

The installation shall be neat, thermally and structurally tight

wi t hout sag, neatly finished at all hanger or other penetrations and
shal | provide a smooth finished surface prinmed as required to
recei ve specified painting.

Do not use scrap insulation. Repair any work damaged by wel di ng,
burni ng, conpressing due to concentrated construction | oads.

Apply pi pe covering protection saddl es (MSS SP-58, Type 39) at al
hanger points. Fill space between saddl e and piping with high
density insulation, thoroughly packed. Term nate jacket clear of
saddl e bearing area.

Insul ation and jacket shall terminate hard and tight at all anchor
poi nts.

Insulation term nation at piping facilities not to be insulated
shal | stop short, and be finished with 45 degree chanfered section
of insulating and finishing cement, and covered with jacket.

Fl anged fittings and val ves shall be insulated with sections of pipe
insulation cut, fitted and arranged neatly, and firnmly wired in

pl ace. Insul ating cenent shall fill all cracks, voids and outer
surface for covering with glass cloth. Insulation of valve bonnet
shall term nate on val ve side of bonnet flange to pernit valve
repair.
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k. On calciumsilicate, cellular glass and rigid cellular phenolic
i nsul ated pi ping systens, fittings shall be insulated with field or
factory-shaped sections of insulation, finished with specified
i nsulating and finishing cenents and covered with jacket or PVC
prenmol ded cover. On sizes 50 nm (two inches) and snmaller it is
perm ssible to apply insulating and finishing cenments, and cover
with jacket or PVC prenol ded cover.

| . Fiberglass insulated piping systens fittings over 50 mm (two inch)
size shall be insulated with specified nolded pipe fitting
i nsul ation or conpressed bl anket, finished with specified insulating
and finishing cements and covered with specified PVC fitting jacket.
On sizes 50 mm (two i nches) and under apply insulating and finishing
cenents and cover with PVC fitting jacket.

m Apply glass cloth jacket using an approved adhesive. G ass cloth
shall be snooth, tight and neatly finished at all edges; prinme cloth
to receive paint specified in Section 09 91 00, PAINTING

BURI ED UTI LI TY WARNI NG TAPE

Bury directly above direct-buried system approxi mately 300 nm (12 i nches)
bel ow grade.

| DENTI FI CATI ON SI GNS

Val ve Identification: Provide |lamnated plastic signs, with engraved
lettering not less than 5 nm (3/16 inch) high, on all isolating valves on
steam and condensate return system identifying building or area served
Attach to the valves with corrosion-resistant chains.

Pipe ldentification: Label service of all pipes in manhol es and wal k-thru
tunnels. Refer to Section 09 91 00, PAI NTING

TESTS

Denonstrate | eak-tightness of all piping systems by perform ng hydrostatic

and operational tests. Al labor, nmaterial and test instrunments nust be
furni shed by the Contractor. All instrunments nmust be approved by the
RE/ COR.

Pressure test direct-buried systens in conformance with requirenents
stated in this specification and in printed instructions for the system
supplied. Tests must include carrier piping and casing.

Hol i day testing of direct-buried system steel casings: Test entire surface
of casings for faults in coating after installation in trench prior to
backfilling. Use test nethod and voltage recommended by coati ng

manuf acturer. Repair any holidays found and retest. System shall not be
backfilled until all holidays are elim nated

Radi ographic testing of carrier pipe welds: Refer to Article, VWELDING, in
Part 3 of this specification.
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E. Before conducting steam system operating test, renove steamtrap el enments
or use bypass connections around traps; then flush Iines with high
pressure water until discharge shows no foreign matter to the satisfaction
of RE/ COR

F. Hydrostatic and Qperational Tests of Carrier Piping: Steam and condensate
carrier piping shall be tested hydrostatically before insulation is
applied at field joints and shall be proved tight at a pressure 1-1/2
times distribution supply pressure for a period not less than 2 hours with
no pressure decay.

1. Test piping located in concrete trenches prior to installing trench
covers. Test direct-buried systens prior to backfilling.

2. Renpve or isolate any el enents of the system such as expansion joints,
whi ch are not designed for the test pressure.

3. Prior to acceptance of installation, Contractor shall subject systemto
operating tests as may be required by RE/COR to denobnstrate
satisfactory functional and operating efficiency. These operating tests
shal | cover a period of not less than six hours for each portion of
systemtested. Conduct tests at tines as the RE/COR may direct.

4. Provide calibrated instruments, equipnent, facilities and | abor, at no
additional cost to the Government. Test gage shall read in increments
not exceeding 1 kPa (0.1 psi).

Repeat tests when failures occur.

6. After conpletion of satisfactory test, replace all elenents that have
been renoved prior to testing.

G Pneunatic Testing of DDT System Casi ngs:

1. Performtest on all sections of the systembefore field-coating the
field joints and before back-filling.

2. Test shall be with conpressed air at 100 kPa (15 psi) for 24 hours with
pressure source disconnected and with no decay in pressure. Corrections
to the readings are perm ssible to conpensate for significant amnbient
tenperature changes during the test period.

3. Pressure shall be neasured with a gage with reading increments of 1 kPa
(0.1 psi).

4. Each casing field joint shall be tested for | eaks by neans of soap
sol ution or equival ent.

H. NACE-accredited corrosion specialist shall test cathodic protection
systens and denonstrate proper operation and protection in accordance wth
the recommendations and criteria in NACE RP0169 and in Section 26 42 00,
CATHODI C PROTECTI ON.

I. Deficiencies discovered shall be corrected at the Contractor's expense, to
satisfaction of RE/COR Major deficiencies or failure to correct
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deficiencies, to the satisfaction of the REfCOR may be considered cause
for rejecting the entire installation.
- - - END - - -
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