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NOTE: This gui de specification covers the

requi renents for an insul ated under ground heat

di stribution system (UHDS) and/or condensate return
system of the pre-engineered type.

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

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

Comment s and suggestions on this guide specification
are wel come and should be directed to the technica
proponent of the specification. A listing of
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be submitted as
a Citeria Change Request (CCR)
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NOTE: Additional information can be found in
Unified Facilities Criteria (UFC) 3-430-09N
"Exterior Mechanical Uility Distribution."
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PART 1 GENERAL
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NOTE: Renenber all design notes are to the

gover nnent desi gner or design Architect/Engineer
firmand will not be seen by the contractor or their
subcontractors. The designer should realize that
this specification requires coordination with other
design disciplines (exanples: cathodic protection
trenching and backfill, structural for coordinating
manhol e structures). This guide specification
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covers the designing, furnishing, installing and
testing of a direct buried, insulated UHDS and/ or
condensate return system of the pre-engi neered

type. These systens are capable of transporting
steam condensate, or high tenmperature hot water
This specification is for systems operating above
120 degrees C 250 degrees F to a nmaxi mum accept abl e
pressure and tenperature of approximtely 4.551 Ma
(gage) 660 psig and 260 degrees C 500 degrees F. It
shoul d be noted that not all UHDS are acceptable for
all site classifications, tenperatures, and pressure
ratings.

Thi s gui de specification provides the requirenents
necessary for a conpl ete operable system (except for
design of the val ve nmanhol e and associ ated pi pi ng
and equi pnent in the val ve manhol e which are covered
el sewhere). The nanufacturer of the "pre-engi neered
UHD' (UHDS system manufacturer) will provide a
detail ed design for the pre-engi neered systemup to
and including the interface with the val ve nanhol e
or building wall, termnating their UHDS at | east
150 nm six inches inside the val ve nanhol e or

buil ding. This includes all designs for pipe
anchors and expansion | oops, offsets and bends.

Val ve manhol es are not the responsibility of the
UHDS manufacturer and will be detailed on the
contract draw ngs.

The UHDS nmanufacturer shall be responsible for the
design, fabrication, and w tnessing of the
installation and testing of the systemw thin the
design paraneters established by the contract

drawi ngs and specifications. The government
designer will establish the site, soil and
groundwat er conditions. The contract drawi ngs wl|l
show the size, proposed routing (including
construction limts) and estimated | ength of the

system The contract drawings will establish the
el evations and show the profiles of the pipe and the
exi sting and finished earth surfaces. Indicate and

identify all obstructions within 8 m 25 feet of the
system centerline, including adjacent or crossing
utilities.

This guide specification is not for the design of

t he val ve manhol e and associ ated pi pi ng and

equi pnent in the val ve manhole. Val ve manhol es and
t he pi ping and equi prent inside the val ve nanhol es
wi || be designed and detail ed on the contract

drawi ngs. Section 02559, "Valve Manhol es and Pi pi ng
and Equi pnent in Valve Manholes," wll be included
as part of this project.

Designer will include a log of soil conditions al ong
the pipe line right-of-way at pipe depth on the
drawi ngs which gives, as a m ni mum soi
classification, noisture content, soil resistivity
and pH, bearing strength and unstable conditions.

SECTION 33 63 13 Page 5



Designer will provide details at building entries on
the contract draw ngs to show pipe elevation, floor
and grade el evation, building wall construction and
exi sting equipnent. |Include |ocation of valve
manhol e and/ or val ve boxes, branch runouts, and

i solation valves on the contract draw ngs. Provide
details at manhole entries on the contract draw ngs
to show pi pe el evations; floor, top, entrance, and
grade el evations; manhole wall construction; anchor
| ocation and construction; and existing equi pment
and pi pi ng.

REMEMBER: All connections to the UHDS piping will
occur only in manhol es.
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organi zati on, designation, date,
and title.

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

Ref erences not used in the text will automatically
be deleted fromthis section of the project
speci 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 c designation only.

AVERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)

AASHTO M 300 (2003; R 2007) Inorganic Zinc-Rich Priner

ASME | NTERNATI ONAL ( ASME)

ASME B16. 11 (2005) Forged Fittings, Socket-Welding and
Thr eaded
ASME B16. 9 (2007) Standard for Factory-Made W ought

Steel Buttwelding Fittings

ASME B31.1 (2007; Addenda 2008) Power Pi pi ng

SECTION 33 63 13 Page 6



ASME B40. 100 (2005) Pressure Gauges and Gauge
Attachnent s

ASTM | NTERNATI ONAL ( ASTM

ASTM A 106/ A 106M (2008) Standard Specification for Seanl ess
Carbon Steel Pipe for High-Tenperature
Servi ce

ASTM A 134 (1996; R 2005) Standard Specification for

Pi pe, Steel, Electric-Fusion (Arc)-Wlded
(Sizes NPS 16 and Over)

ASTM A 135/ A 135M (2006) Standard Specification for
El ectri c- Resi st ance- Wl ded Steel Pipe

ASTM A 139/ A 139M (2004) Standard Specification for
El ectri c-Fusi on (ARC)-Wel ded Steel Pipe
(NPS 4 and over)

ASTM A 167 (1999; R 2004) Standard Specification for
St ai nl ess and Heat - Resi sting
Chrom um Ni ckel Steel Plate, Sheet, and
Strip

ASTM A 234/ A 234M (2007) Standard Specification for Piping
Fittings of Wought Carbon Steel and All oy
Steel for Mderate and Hi gh Tenperature
Servi ce

ASTM A 36/ A 36M (2008) Standard Specification for Carbon
Structural Steel

ASTM A 53/ A 53M (2007) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc-Coated,
Wl ded and Sean ess

ASTM C 518 (2004) Steady-State Thermal Transm ssion
Properties by Means of the Heat Flow Meter
Appar at us

ASTM C 533 (2007) Standard Specification for Cal cium

Silicate Block and Pipe Thermal |nsulation

ASTM C 591 (2008a) Standard Specification for Unfaced
Preformed Rigid Cellular Polyisocyanurate
Thermal |nsulation

ASTM D 2310 (2006) Machi ne- Made "Fi bergl ass"
(d ass- Fi ber - Rei nf or ced
Ther nosetti ng- Resi n) Pipe

ASTM D 2487 (2006el1) Soils for Engineering Purposes
(Unified Soil Oassification Systen)

ASTM D 2996 (2001; R 2007el1) Fil anment-Wund

"Fi bergl ass" (d ass- Fi ber-Rei nforced
Ther nosetti ng- Resi n) Pipe
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| SA - | NTERNATI ONAL SOCI ETY OF AUTOVATI ON (| SA)

| SA MC96. 1 (1982) Tenperature Measurenent
Ther nocoupl es

NACE | NTERNATI ONAL ( NACE)

NACE SP0169 (2007) Control of External Corrosion on
Under ground or Subnerged Metallic Piping
Syst ens

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEMA)

NEMVA | CS 4 (2005) Industrial Control and Systens:
Term nal Bl ocks

U. S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)
FS L-S-125 (Rev B) Screening, Insect, Nonnetallic
.2 DEFI NI TI ONS
The following definitions are applicable:
2.1 Pre- engi neered System

A compl ete underground [heat distribution] [and] [condensate return] system
including all required conponents such as carrier pipes, [steam pipe],

[ high tenperature hot water supply pipe], [condensate return pipe], and

[ high tenperature hot water return pipe], fittings, anchors, pipe supports,
i nsul ation, protective casing, and cathodic protection, for the system
supplied. The pre-engineered system does not include val ve manhol es and
the pi ping and equi prent inside the valve nmanhol es; see Section 33 60 01
VALVE MANHOLES AND Pl PI NG AND EQUI PMENT | N VALVE MANHOLES. The

pre-engi neered system shall include all piping and conponents to a point at
| east 150 mr six inches inside the building and val ve manhole. The UHDS
shall not use any part of the building or valve manhol e structure as an
anchor point.

. 2.2 Direct-Buried

A systemwhich is buried without the need for a field-fabricated protective
encl osure such as a concrete trench or tunnel

Rk bk b R IR Rk I kS S o S R AR I R R Rk Ik kR Sk I R SRRk b o b o

NOTE: Select fromthe followi ng two paragraphs as
applicable to the type of systemto be allowed. See
paragraph Site Cassification for assistance in

sel ecting system types.
EE IR I Sk S S I S I S O R R Rk Ik I S kS kS kI Sk kR Sk

.2.3 UHDS Types

.2.3.1 Dr ai nabl e- Dryabl e- Test abl e (DDT) Direct-Buried System

A factory-fabricated systemincluding an air and water-tight outer
protective casing, air space and an insulated carrier pipe. Drains and

vents are provided at the end plates of the system (in manhol es or
buil dings). The drains are normally plugged but the plugs can be renoved
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to drain water which may leak into the air space if there is a failure in
the casing or the carrier pipe. The vents allow water vapor to escape and
provide a tell-tale sign of |eakage

[1.2.3.2 Water Spread Limting (WSL) Direct-Buried System

A factory-fabricated systemincluding an outer protective casing and an
insulated carrier pipe. The systemis fabricated in sections which are

i ndependent from each other; ground water or condensate which | eaks from or
into one section cannot travel into the next section. Field-assenbly of
the sections requires no welding as the sections push together and are
sealed with a system of couplings and seals.

11.2.4 UHDS Manuf acturer Certification

The UHDS nanufacturer is the conpany responsible for the design and

manuf acture of the pre-engineered system The UHDS nanufacturer directs
the installation of their systemand has a representative on the job
site.Certification includes that the UHDS nanufacturer regularly and
currently manufactures direct-buried systens, and that the designs of the
system and equi pment to be provided for this project conformto
specification requirenments. This certification shall be an original signed
by a principal officer of the UHDS manufacturer and shall be subnmitted at

m ni mum of [2] | ] weeks prior to start of work.

1.2.5 UHDS Manuf acturer's Representative

The UHDS nmanufacturer's representative shall be a person who regularly
performs the duties specified herein, is certified in witing by the UHDS
manuf acturer to be technically qualified and experienced in the
installation of the system and shall be authorized by the nmanufacturer to
make and sign the daily reports specified herein. The UHDS nmanufacturer's
representative shall be under the direct enploy and supervision of the UHDS
manuf act urer.

1.2.6 Corrosi on Engi neer

Corrosion engineer refers to a person who by know edge of the physica

sci ences and the principles of engineering and mat hematics, acquired by
prof essi onal education and rel ated practical experience, is qualified to
engage in the practice of corrosion control. Such person may be a |icensed
prof essi onal corrosion engineer or certified as being qualified by the

Nati onal Association of Corrosion Engineers (NACE), if such licensing or
certification includes 3 years experience in corrosion control on
underground netallic surfaces of the type under this contract. NACE
certification shall be technol ogi st, corrosion specialist, or cathodic
protection specialist. The corrosion engineer shall nake at least 3 visits
to the project site. The first of these visits shall include obtaining
soil resistivity data, acknow edgi ng the type of pipeline coatings to be
used and reporting to the Contractor the type of cathodic protection
required. Once the submittals are approved and the material s delivered,
the corrosion engineer shall revisit the site to ensure the Contractor
understands installation practices and | aying out the conponents. The
third visit shall involve testing the installed cathodic protection systens
and training applicable personnel on proper maintenance techni ques. The
corrosi on engi neer shall supervise, inspect, and test the installation and
performance of the cathodic protection system
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2.7 Pi pe- Stress and System Expansi on Cal cul ati ons

Pi pe-stress and system expansi on cal cul ati ons for each expansion
conpensation el bow using a finite el ement conputer generated

t hree-di nensi onal analysis, not later than [7 days] | ] after notice to
proceed.

Cal cul ations (including heat |oss cal cul ations) shall denonstrate that pipe
stresses fromtenperature changes are within the allowable requirenents in
ASME B31.1 and the anchors and the guides will withstand the resultant
forces. Subnmitted detailed design |ayout drawi ngs including the |ocation
of all anchors and guides. Layout shall also include all anal ysis node
points. As a mininmum the conmputer analysis results include node stresses,
forces, noments and di spl acenents. Cal cul ations shall be approved,
certified, stanped and signed by a registered Professional Engineer in the
enpl oy of the UHDS manuf act urer

. 2.8 Cat hodi ¢ Protection System Cal cul ati ons

Design life calculations for cathodic protection systemin accordance with
NACE SP0169, not later than [7 days] [__ ] after notice to proceed

Cal cul ati ons shall be stanped and signed by a NACE qualified corrosion
engi neer.

.2.9 Manuf acturer's Data Sheets

Manuf acturer's data sheets on all conponents of the UHDS and the
instrumentation required for thermal performance testing.

Manuf acturer's data sheets for all coatings and for carrier pipe
i nsul ation, indicate thicknesses not later than [7 days] [
noti ce to proceed.

.2.10 Work Pl an

A proposed schedul e of activities indicating when various itens of work and
tests are to be carried out and when the representative of the UHDS

manuf acturer shall be present at job site. The UHDS manufacturer shal
submit a list of what characteristics shall be considered damaged or
defective materials that nust be replaced.

.2.11 Qual ity Assurance Pl an

Manuf acturer's quality assurance plan for fabrication, delivery, storage,
installation and testing of system

.2.12  Thernal Performance Testing

A proposed test procedure and proposed sanples of test data sheets for each
required test, 30 days prior to the proposed test date. The procedure
shal |l contain a conplete description of the proposed test with calibration
curves or test results furnished by an i ndependent testing | aboratory of
each instrunent, neter, gauge, and thernonmeter to be used in the tests.

The test shall not commence until the procedure has been approved.

.2.13 Certificate of Conpliance

Upon conpletion of the work, and before final acceptance, a notarized
statenent signed by a principal officer of both the UHDS manufacturer and
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the contractor, certifying that the system has been installed
satisfactorily and in accordance with the contract draw ngs,

speci fications, UHDS nanufacturer's detailed design |ayout draw ngs and
with the UHDS manufacturer's recomrendati ons.

.2.14 Testing Firm Qualification

A Certificate of the Testing Firm Qualification fromthe i ndependent
testing firmor firnms, not later than [__ ] days after notice to proceed,
certifying that: weld exam nation nethods and procedures, and the
interpretation of radiographic filnms will be perforned in accordance with
ASME B31.1; the firmintends to utilize the proper film exposure,

techni ques, and penetraneter to produce density and geonetric sharpness in
sufficient clarity to determ ne presence of defects; and that al

radi ographic films will be reviewed and interpreted, and reading reports
signed, by not less than a Certified Anerican Society for Nondestructive
Testing Level 111 Radi ographer

.2.15 Wel ds

A Certification of Acceptability of all welds nmade in the field, upon
conpletion of the project. This certification shall consist of a letter
signed by an official of the independent testing firmor firns exam ning
wel ds, stating that all provisions of this specification have been conplied
with, and that all welds inspected radi ographically have net the
acceptability standards specified.

.2.16 Daily Witten Report

Adaily witten report fromthe representative of the UHDS nmanufacturer
whenever the representative is required to be on the jobsite. The report
shal | be checked for accuracy and the original shall be subnmitted no | ater
than the next working day after the date of the report. One copy shall be
forwarded to the UHDS manufacturer's main office. The report shall be
signed by the representative. The report shall state whether or not the
condition and quality of the materials and nethods used and the
installation of the systemare in accordance with the contract draw ngs,
speci fications, and the UHDS manufacturers detail ed design | ayout draw ngs
and requirements. |f anything connected with the installation is
unsatisfactory, the report shall state what corrective action has been
taken or shall contain the UHDS nmanufacturer's recomendations for
corrective action and when the unsatisfactory condition is to be
corrected. The daily report will track and report all unsatisfactory
conditions and corrective nmeasured being taken. The report shall identify
any conditions that could result in an unsatisfactory installation
including such itens as open conduit ends left in the trench overni ght and
i nproper val ve nanhol e entries and changes required to the UHDS desi gn due
to interferences or conflicts, upon realization of interferences or
conflicts. On a weekly basis the daily reports shall be revi ewed,
approved, signed and seal ed by the regi stered Professional Engi neer
responsi ble for the system design and shall be submitted to the Contracting
Oficer.

.2.17 Heat Distribution System Data Package 2
The operation and mai nt enance manual for the heat distribution system shal
[ist routine maintenance procedures, possible breakdowns and repairs,

procedures for recording conduit tenperatures biannually, and
troubl eshooti ng guides. Manual shall include as-built piping |layout of the
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systemincluding final elevations. Subnmit in accordance with Section
01 78 23 COPERATI ON AND MAI NTENANCE DATA.

.3 DESCRI PTI ON
.3.1 Scope

The work includes the design and fabrication; furnishing; installing, and
testing of a direct buried underground [insul ated heat-distribution system
[and] [insul ated steam pipe], [insulated high tenperature hot water supply
pi pe], [insul ated steel condensate return pipe], [insulated high
tenmperature hot water return pipe] consisting of piping as indicated,
cathodic protection systen(where required by this specification), together
with all fittings and appurtenances necessary for a conplete and operabl e
system dand type end seals shall not be permitted. Drainable, dryable,
testable (DDT) systens with fiberglass casings shall not be provided.

. 3.2 UHDS Desi gn

The UHDS nmanuf acturer shall be responsible for the conplete design of the
UHDS, the product to be supplied, fabrication, witnessing installation and
testing of the systemw thin the design paraneters established by the
contract drawi ngs and specifications, and in conpliance with the detail ed
design. The conplete design of the UHDS shall be seal ed by a Professiona
Engi neer in the enploy of the UHDS manufacturer.A Certificate of
Satisfactory Qperation shall be submitted certifying that at |east 3
systens installed by the UHDS nmanufacturer within the previous 10 years
have and are operating satisfactorily for not less than 5 years, not later
than [ ] days after notice to proceed. The certificate shall indicate
the |l ocation, type of system size of system point of contact (PCC)

i ncl udi ng phone nunber, for information verification. This certificate of
sati sfactory operation shall be an original signed by a principal officer
of the UHDS manuf act urer.

. 3.3 Contract Draw ngs

The contract draw ngs acconpanying this specification provide infornmation
on:

a. The size of carrier pipes, approxinmate |length, and site | ocation
of the system

b. The routing and el evation of the piping along the route.

c. Location and design of manhol es.

d. The obstacles that nust be avoi ded al ong the path.

e. Location of piping anchors (anchors will be no closer than one nm 3
feet nor further than 1.5 m 5 feet fromentrance to manhol es and
bui | di ngs) at manhol es and/or buil dings. The UHDS manufacturer
shal | incorporate any additional anchors as needed for their
system

f. Operating pressure and tenperature of system
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1.4 SYSTEM REQUI REMENTS
1.4.1 Cat hodi ¢ Protection
Cat hodi c protection shall be provided for systens with coated steel casings.

1.4.2 Operating Characteristics

Rk Ik kb Sk R IR Rk kS kR R Ok R Rk kb R Rk Ik kb R R o

NOTE: The operating and the rated characteristics
nmust be supplied. Operating characteristics should
be based on the capabilities of the system The
operating characteristics shall not exceed the

val ues for the "Rated Characteristics" of the
system Rated characteristics are to be used for
calculations for the systemdesign and represent a
"worst case". For rated characteristics for DDT
systens insert 260 degrees C and 4.585 MPa (gage)
500 degrees F and 665 psig. For rated
characteristics for WoL systens which are only

al l owed for steam and condensate return systens,
insert 208 degrees C and 1.723 MPa (gage) 406
degrees F and 250 psig. The design conditions for
t he condensate and hot water return piping shall be
the sanme as for the steam and hot water supply.

Rk Ik Sk kR IR Rk I S S S I ARk Ik kb S R R Rk Ok S Rk Ik R

The [stean] [high tenperature hot water] supply system shall have an
operating tenperature of | ] degrees C | ] degrees F and an

operating pressure of [ ] kPa [ ] psig. [[Condensate] [High

Tenperature hot water] return system shall have an operating tenperature of
[ ] degrees C[__ ] degrees F and an operating pressure of [__ ] kPa
[ ] psig.]

1.4.3 Rat ed Characteristics

EE IR R I R R I R I R I I O R R R R R I S R I Rk I I Rk I I R R O R O

NOTE: The rated characteristics are to be used in
the cal culations for the system design and represent
a "worst case". The rated conditions for the high
tenperature hot water return piping will be the sane
as for the supply. For "Installation Tenperature"
use the 99 Percent Dry Bulb Tenperature Wnter
Desi gn Heating Data fromthe weat her tables in AFM
88-29, TM S-785, NAVFAC P-89, Engi neering Weat her

Dat a.

EE R R I R R I R I R I R R I R I R I R I R R R I R R R I R R I R

Al'l thermal expansion cal culations shall be conputed for the supply and
return piping using the follow ng design characteristics and installation
tenmperature. The system design conditions for [steam, [condensate], [high
tenmperature hot water] supply and/or return at a tenperature of [260
degrees C500 degrees F] and a pressure of [4.585 kPa665 psig.] For

cal cul ation purposes the installation tenperature (the anbient tenperature
at the site) shall be no higher than a tenperature of [] ] degrees C
[ ] degrees F].
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1

4.4 Heat Distribution System design

A compl ete description of the Heat Distribution System design and assenbly
of the system materials of construction and field installation
instructions mninmumof [2] [__ ] days prior to the start of field
neasurenents. Al so submttal shall include sufficient systemdetails
required to show that the specified mnimuminsulation thickness has been
met. A detailed design | ayout of the system (plan and el evation vi ews)
showi ng size, type, elevations and | ocation of each component to be used in
the system the design and | ocation of anchors, pipe guides, pipe supports,
expansi on | oops, Z-bends, L-bends, end seals, |eak plates, joint |ocations,
pi pe and insul ation thickness and sizes, types, and novenents, connection
to manhol e and buil ding wall penetrations, and including, if applicable,
transition point design to aboveground or other type systens. Also, if
applicabl e, type and details of the cathodic protection systemto be

used. Detailed design |ayout drawi ngs shall be prepared and approved by a
regi stered Professional Engineer as certified by their stanp.

.5 STANDARD PRODUCTS

Approval by Contracting Oficer is required for products or services of the
UHDS manufacturer. The design of the system and equi prent provided for
this project shall conformto specification requirenents, shall be of
current production and shall essentially duplicate systens that have been
in satisfactory use for at least 5 years, prior to bid opening, at three

| ocations. The systens must have been operated under pressure,
tenperature and site characteristics that are equal to or nore severe than
the operating conditions in this specification and nust have distributed
the sane nmedium The system shall be supported by a service organization
that is, in the opinion of the Contracting Oficer, reasonably convenient
to the site.

.6 SUBM TTALS

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

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

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

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the subnmittal tags nay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident

Managenment System (RMS) 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
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Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Choose the first bracketed itemfor Navy, Air Force

and NASA projects, or choose the second bracketed
itemfor Army projects.

Rk Ik kR IR R R Ik S R AR Rk R R R Rk ok S R Rk Ik S kb S R R o

Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval .][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that will review the submttal for
the Government.] The followi ng shall be submitted in accordance with
Section 01 33 00 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Heat Distribution Systemdesign[; C[; G [___ 11
SD- 03 Product Data
Pipe[; CI[; G [
Insulation[; C[; G [_____ 11
Fittings[; CI[; G [____ 1]
Cathodic protection[; C[; G [
Anchors[; CGI[; G [
Expansion joints[; C[; G [
Coatings[; C[; G [_____ 1]
Conduit[; C[; G [
Fi el d Connection of Casing Sections[; C][; G [___ 11
SD- 05 Design Data
Pi pe-stress and system expansion cal culations[; C[; G |
Cat hodi ¢ protection systemcal culations[; C][; G |
Manufacturer's data sheets[; C[; G [___ 11
SD- 06 Test Reports
W5L systemtests[; C[; G [

SD-07 Certificates

Work plan[; CQI[; G [_____ 1]
Quality assurance[; C[; G [_____ 11
Thermal perfornmance testing[; C[; G [___ 11
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UHDS manufacturer certification[; C[; G |

UHDS design[; Cl[; G |

Certificate of conpliance[; C[; G [

Testing firmaqualification[; C[; G [___ 11

Velds[; C[; G [
SD- 10 Operation and Maintenance Data

Heat distribution systenm, Data Package 2; [; C[; G [___ 11

Submit operation and nmi ntenance data in accordance with Section
01 78 23 OPERATI ON AND MAI NTENANCE DATA.

SD- 11 C oseout Subnittals
Daily witten report

1.7 SI TE CLASSI FI CATI ON

EZE IR R R R I I R R I I I R R R R R kS R R R I I R I I I R S O

NOTE: A site survey nust be nade of the proposed
routing of the UHDS. It is inportant that the site
survey report include the identification, |location
and depth of all existing underground utilities and
structures as well as all aboveground utilities,
roadways, structures, etc. Cdassification of the
site conditions will be used to determne the type
of systemto be used: a drainable, dryable, testable
(DDT) system should be allowed in severe, bad, and
noderate site conditions; a water-spread-limting
(WsL) system should be allowed in bad and noderate
site conditions for steam and condensate return
systenms only. Renove these paragraphs if the survey
wi || be done by the Governnent.

A soils engineer, famliar with the underground

wat er conditions onsite, should be enployed to
establish the site classification. Site paraneters
are defined in TABLE A. If underground water
conditions at the site are not available, a detailed
site classification survey will be made and TABLE B
will be utilized to establish the site
classification. This survey should be conducted
within the framework of the follow ng guidelines:

1. The survey will be nade after the general |ayout
of the system has been determ ned and should cover
the entire length of the proposed system

2. The survey shoul d be conducted during the tine
of the year when the water table is at its highest
point. If this is not possible, water table

neasur enents shoul d be corrected to indicate
conditions likely to exist at the tinme of year when
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the water table is at its highest point.

3. Information on groundwater conditions, soi
types, terrain, and soil noisture content in the
area of the systemwill be collected. Information

on terrain, precipitation rates and irrigation
practices will be obtained if not available from
records at the installation

4, Required information will be obtained through
boring, test pits, or other suitable exploratory
means. Generally, a boring or test pit should be
made at |east every 30 m (100 feet) along the line
of the proposed system and each exploratory hole
shoul d extend to a level at least 1.5 m (5 feet)

bel ow the antici pated el evation of the bottom of the
system

5. Underground and aboveground utilities and
obstructions will be |ocated.

The | oad-bearing qualities of the soil in which the
systemw ||l be installed will be investigated by an
experienced soils engineer (preferably the sane
engi neer responsible for other soils engineering
wor k), and the location and nature of potential soi
problenms will be identified.

EE R R R I R I O R I R R I R I R I R I R R R I R I R R R R I R L

Classification of the site conditions for the UHDS was based on ASTM D 2487
and the following criteria: [__ ].

TABLE A
SI TE CLASSI FI CATI ON DEFI NI TI ON
BASED ON KNOAN UNDERGROUND WATER CONDI TI ONS

Site Cassification Ceneral Conditions for Classification

Severe The water table is expected to be frequently above the
bottom of the system and surface water is expected to
accumul ate and remain for long periods in the soi
surroundi ng the system

OR

The water table is expected to be occasionally above
the bottom of the system and surface water is expected
to accumul ate and remain for |long periods in the soi
surroundi ng the system

Bad The water table is expected to be occasionally above
the bottom of the systemand surface water is expected
to accumul ate and remain for short periods (or not at
all) in the soil surrounding the system

OR
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TABLE A
SI TE CLASSI FI CATI ON DEFI NI TI ON

BASED ON KNOAWN UNDERGROUND WATER CONDI TI ONS

Site Classification Ceneral Conditions for Cassification

The water table is expected never to be above the
bottom of the system but surface water is expected to
accunul ate and remain for short periods in the soil
surroundi ng the system

Moder at e

Site
Cl assif-
i cation

Wat er
W thin
of bot
of sys

OR

WAt er
Wthin
of bot
of sys

Wat er
Wthin
of bot

The water table is expected never to be above the
bottom of the system but surface water is expected to
accunul ate and remain for short periods (or not at
all) in the soil surrounding the system

R

The water table is expected never to be above the
bottom of the system but surface water is expected to
accunul ate and remain for brief or occasional periods
in the soil surrounding the system

R

The water table is expected never to be above the
bottom of the system and surface water is not expected
to accurmul ate or remain in the soil surrounding the
system

TABLE B
SI TE CLASSI FI CATI ON CRI TERI A
BASED ON SUBSURFACE SO L | NVESTI GATI ON

Precipitation

Soi | Rat es or
Types [rrigation
Terrain Practices in Area
tabl e Any Any Any
300 mMm
tom
tem
tabl e GC, SC Any Any
1500 mMm CL, CH
tom H
tem
tabl e GwW GP, Any Any
1500 mMm SW SP
tom
tem

of sys

OR
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Site
Cl assif-
i cation

TABLE B

SI TE CLASSI FI CATI ON CRI TERI A

BASED ON SUBSURFACE SO L | NVESTI GATI ON

Precipitation

Rat es or
[rrigation
Practices in Area

gr oundwat er
encount er ed

Equi val ent to
75 mmor nore
in any one
month or 500 nm
or nore in one
year.

Site
Cl assi f -
i cation

No
gr oundwat er
encount er ed

R

No
gr oundwat er
encount er ed

OR

No
gr oundwat er
encount er ed

R
No

gr oundwat er
encount er ed

Soi
Types

Terrain
CGC, SC, Any
SW CH,
H
GV S™M Any
M, Q.
VH
CC, SC, Any
CL, CH, except
H | ow

ar eas

GwW GP, Any
SW SP

GV SM Any
M., SM

TABLE B

SI TE CLASSI FI CATI ON CRI TERI A

Equi val ent to

75 mmor nore in
any one nmonth or
500 mm or nore
in one year.

Equi val ent to

[ ess than 75 mm
in any one nonth
or less than

500 mmin one year

Any

Equi val ent to

l ess than 75 nm

in any one nonth
or less than

500 nmin one year.

BASED ON SUBSURFACE SO L | NVESTI GATI ON

Precipitation

Rat es or
Irrigation
Practices in Area

Water table

Wthin 1 foot

of bottom

Soi
Types

Terrain
Any Any
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Site
Cl assif-
i cation

TABLE B
SI TE CLASSI FI CATI ON CRI TERI A

BASED ON SUBSURFACE SO L | NVESTI GATI ON

Wat er
Tabl e
Level

Soi
Types

Terrain

Precipitation

Rat es or
[rrigation
Practices in Area

of system
OoR

Water table

Wthin 5 feet

of bottom
of system

Any

Any

Water table

Wthin 5 feet

of bottom
of system

OR
No

gr oundwat er
encount er ed

Any

Equi val ent to
3in. or nore
in any one
month or 20 in.
or nore in one
year.

No
gr oundwat er
encount er ed

OR

No
gr oundwat er
encount er ed

R

No
gr oundwat er
encount er ed

OR
No

gr oundwat er
encount er ed

208
28

aM SM
M., SM

Any
except
| ow
ar eas

Any

Any
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Equi valent to
3in. or nore
in any one
month or 20 in,
or nore in

one year.

Equi val ent to

l ess than 3 in.

in any one nonth
or |less than

20 in. in one year

Any

Equi val ent to
less than 3 in.
in any one nonth



TABLE B
SI TE CLASSI FI CATI ON CRI TERI A
BASED ON SUBSURFACE SO L | NVESTI GATI ON

Precipitation

Site Wat er Soi | Rat es or
d assif- Tabl e Types [rrigation
i cation Level Terrain Practices in Area

or less than 20 in.
in one year.

PART 2 PRODUCTS

2.1 FACTORY FABRI CATED, DI RECT-BURI ED, DRAI NABLE, DRYABLE, TESTABLE ( DDT)
SYSTEMS

2.1.1 DDT St eam and Hi gh Tenperature Hot Water Carrier Pipes

Requi rements shall be in accordance with the "Heat Distribution Piping"
par agr aph.

2.1.2 DDT Condensate Carrier Pipes

Carrier piping for condensate return systens shall be steel, schedul e 80.
Pi pe requirements shall be in accordance with the "Heat Distribution
Pi pi ng" par agr aph.

Do not | ocate condensate pipes in conduit casings which contain steam pipes
or any other piping.

2.1.3 DDT Carrier Pipe Insulation

Carrier pipe insulation shall conformto mnimumthicknesses and type
listed in Tables 1 and 2 as required for tenperature in carrier pipe
speci fied under the "Rated Conditions" paragraph

2.1. 4 I nsul ati on Bandi ng and Scrim

Stainl ess steel bands and clips, at least 13 mr 0.5 inches wi de, ASTM A 167
(304 stainless steel), naximum spacing 460 mr 18 inches shall be used over
the scrimto secure the insulation onto the carrier pipe. A mninumof two
bands are required for each 1300 mr 4 foot section of insulation

Vinyl -coated fiberglass scrim FS L-S-125, Type Il, COass 2, with 18 x 16
nmesh (nunber of filaments per mv inch) and nmade of 0.335 mr 0.013 inch

di aneter vinyl-coated fibrous glass yarn. Bands are used over the scrimto
secure the insulation onto the carrier pipe.

2.1.5 Casi ng

Smoot h-wal | steel, electric resistance spiral welded, conformng to

ASTM A 134, ASTM A 135/ A 135N, or ASTM A 139/ A 139V and the val ues

tabul ated bel ow. Provide eccentric connectors as necessary between casing
sections to provide drai nage of casing section between manhol es and bet ween
manhol es and bui | di ngs.
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Casing Dianeter (nm M ni mum Thi ckness (mm

150 - 660 6. 35
675 - 900 6. 35
940 - 1050 6. 35
1170 6. 35

Casing Dianmeter (in.) M ni mum Thi ckness (in.)

6 - 26 0. 250
27 - 36 0. 250
37 - 42 0. 250
46 0. 250

2.1.6 Casing End Pl ates, Vents, and Drains

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

NOTE: Designer nust accommpdate 25 mr one inch vent
pi pe in the design of the manhole.

Rk Ik kR IR Rk I ARk Ik kS R R Rk o R R Ik R I kI SRRk S b o

End pl ates shall be made of ASTM A 36/ A 36N steel, mninumthickness 13 mr

0.5 inches for conduit pipe sizes above 300 nm 12 inches and 9.5 nmm 0. 375

i nches for conduit pipe sizes 300 nm 12 inches and less. Provide 25 mr 1
inch ASTM A 53/ A 53, Schedul e 40, gal vani zed vent riser pipe on end plate

vent opening. Vent pipe shall extend to top of manhole and term nate 300 mm
12 inches above grade with a 180 degree bend. Provide 25 mr one inch

drain at the bottomand vent at the top. Construct with wel ded steel half

coupling welded to the end plate, and brass plugs. Plug drains, do not

plug vents.

2.1.7 Air Space

Provi de continuous 25 nmm one inch mninmumair space between carrier pipe
i nsul ati on and casi ng.

2.1.8 Casing Coating

Fusi on- bonded epoxy, mnimumthickness 1.0 nmr 0.040 inches. Rated by
coating manufacturer for continuous service for at |east 25 years at
tenmperatures of 110 degrees C 230 degrees F and having a coefficient of
expansion sinilar to that of steel. Coating shall be applied in accordance
with the coating manufacturer's instructions. Factory-inspect for holidays
and make repairs as necessary.

2.1.9 Coating of End Plates and conduit Sections Extending in Manhol es

Zinc-rich coating that conforms to AASHTO M 300, Type | A except that

vol atil e organi c 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
coating manufacturer's requirenents including surface preparation. No
additional top coat shall be applied.

2.1.10 Carrier Pipe Cuides
Maxi mum spacing 3 nm 10 feet on centers, no nore than 1500 mr 5 feet from

pi pe ends, mninumof three guides per el bow section. Guides shall be
designed to allow thernal expansion w thout damage, provide proper pipe
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guiding, and to allow horizontal nmoverment in two directions as required at
expansi on | oops and bends. Design of supports shall permt flow of water
and air vapor through the support. Pipe insulation shall extend thru the
pi pe guides and be protected by steel sleeves. Design of guides shall be
such that no netal to netal contact exists between the casing and the
carrier pipe. Insulation or non-netallic material used to ensure no netal
to netal contact shall be designed to not be conpressed by the weight of
the carrier pipe when full of water.

.1.11 Anchor Pl ates

Anchor plate shall be ASTM A 36/ A 36V steel, welded to carrier pipe and
casing, 13 mr 0.5 inches minimum thi ckness and shall include, passages for
air flow and water drainage through the annular air space in the system
Exterior surface of the anchor plate shall be coated with the same coating
mat eri al as the casing.

.1.12 Fi el d Connection of Casing Sections

Steel section conformng to casing specification, welded to casing
sections, coated on all surfaces with UHDS nmanufacturer's coating field
repair conpound, and covered with a 1.3 mr 0.05 inch mninumthickness

pol yet hyl ene shrink sl eeve designed for a service tenperature exceedi ng 260
degrees C 500 degrees F

.1.13 Manuf acturer's ldentification

Provi de enbossed brass or stainless steel tag hung by brass or stainless
steel chain at each end of each conduit or insulated piping in the nmanhol es
and buildings. The tag shall identify UHDS manufacturer's nane, date of
installation, Governnent contract, and manufacturer's project nunber.

.2 FACTORY FABRI CATED, DI RECT-BURI ED, WATER- SPREAD- LI M TI NG (W5L) SYSTEM
2.1 St eanl Hi gh Tenperature Hot Water Carrier Pipes

Refer to Paragraph, HEAT DI STRI BUTI ON PI PI NG for pipe materia

requirenents. The pipe shall be steel with the ends machi ned and
nmetallized to provide a satisfactory sealing surface for the sealing rings.
The netallizing shall be a high nickel alloy applied to an excess thickness
and then nachined to the required OD.

. 2.2 Condensate Carrier Pipes

Carrier piping for condensate return systens shall be steel, Schedul e 80.
Refer to paragraph entitled "HEAT DI STRI BUTI ON PI PI NG' for pipe

requi renents. Condensate piping shall not be located in casings which
contai n steam pi pi ng or any ot her pi ping.

. 2.3 Casing for Steam and Condensate

The casing shall be reinforced thernosetting resin plastic pipe (RTRP)
manuf actured by the filament w nding process. The casing pipe shall be
wound to neet ASTM D 2310 classification RTRP and ASTM D 2996. The resin
shal | be a polyester isothalic resin. The outer surface shall be coated
with a pigmented, protected resin containing a parafinated wax and
ultraviolet inhibitors. Casing thickness shall be as foll ows:
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2.

Carrier Pipe Casi ng

Si ze Thi ckness

nmm nmm

50 5

80 5

100 5

150 6.5
200 6.5
250 6.5
300 6.5

Carrier Pipe Casi ng

Si ze Thi ckness
I nches I nches

2 0. 185

3 0.185

4 0. 185

6 0. 250

8 0. 250

10 0. 250

12 0. 250

2.4 Pi pe Coupling, Steam

Coupling shall be of a nulti-stage seal designed to accomobdate the
expansi on and contraction of the systemin the coupling. Couplings shal
be of corrosion resistant materials capable of handling the design
characteristics of the systemlisted in paragraph entitled "Rated
Characteristics". The annular seals and carrier pipe ends shall be
specifically designed to protect the seals and resist abrasion due to
|ateral loads in the system

. 2.5 Pi pe Coupling, Condensate

Coupling shall be a single stage seal design to accommopdate the expansion
and contraction of the adjacent pipes. Coupling shall be of corrosion
resistance materials capable of handling the design characteristics of the
systemlisted in paragraph entitled "Rated Characteristics." The annul ar
seal s and carrier pipe ends shall be specifically designed to protect the
seal s and resist abrasion due to lateral loads in the system

.2.6 Carrier Pipe Insulation

Conformto mninumthicknesses and type of insulation |isted for WAL
systens in Tables 1 and 2 as required for tenperature in carrier pipe.
I nsul ation shall consist of an inner |ayer of high tenperature cal cium
silicate and an outer |ayer of polyurethane foam

.2.6.1 Calcium Silicate Insulation for Steam Systens

The calciumsilicate insulation shall be a hydrous naterial satisfactory
for tenperatures to 650 degrees C 1200 degrees F. Calcium Silicate

insul ation shall conformto ASTM C 533. The physical properties shall be
as follows:

Density (dry) 208 kg/cubic nmeter 13 Ibs./cu. ft. (mninmm
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Conpressive Strength to produce 5 percent conpression: 1723 kPa
250 psi  (For 37 nr 1.5 inch thick sanple)

Maxi mum Li near shrinkage after 24 hour soaking period at 650 degrees C
1200 degrees F:. 1.1 percent

Maxi mum Thermal Conductivity k k(netric) = W(nmeter*K) k =
BTU-I| N HR- FT2-DEG F). \Where k varies with tenperature as shown:

Mean Temp 100 200 300 400
k 0.38 0.41  0.44 0. 48
k(metric) 0.04 0.04  0.04 0.04

2.2.6.2 Pol yur et hane Foam I nsul ation for Steam and Condensate Systens
Pol yur et hane foam shall be in accordance with ASTM C 591. The pol yur et hane
foam shall conpletely fill the annul ar space between the calciumsilicate
insulation and the casing for the steam pi pe and between the carrier pipe
and the casing for condensate return system
Pol yur et hane foam insul ation shall also nmeet the follow ng requirenments

a. Type: Two conponent urethane.

b. Conpressive Strength: 172 kPa 25 psi parallel to rise (mninmum at
50 percent conpression).

c. Shrinkage: None at one to 21 degrees C 30 to 70 degrees F.
d. Free Rise Density: 32 kg/cubic neter 2 |bs/cubic foot.

e. Maxi mum aged k (32 degrees C90 degrees F/ 90 percent RH for 72
hours):

.02 WnKO0. 14 (BTU-INHR FT-2-DEG. F) at 24 degrees C 75 degrees F,
when tested in accordance with ASTM C 518.

f. M ni mum Cl osed Cell Content: 90 percent
2.2.6.3 I nsul ation Concentricity
Carrier pipe shall be concentric in relation to the casing pipe. The
al | owabl e maxi num devi ation fromcenter line of the carrier pipe shall be
plus or mnus 6 M 0.25 inch at the casing center point and plus or mnus
1.5 mr 0.06 inch at the end seals.

2.2.6.4 I nsul ated Fittings

Fittings shall be pre-insulated by manufacturer using the sane insulation
thi ckness and casing as the straight sections.

2.2.6.5 Coupling Insulation for Steam Systens
The material which | ocks the bronze coupling in the casing shall be
conmposed of refractory conposite. The approximate nini mum conductivity of

this material shall be .2 W(neter*K) 1.6 (BTUHR F/IN DEG F) at a mean
tenmperature of 1260 degrees C 2300degrees F.
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2.2.6.6 Coupling Insulation for Condensate Systens

The coupling shall be insulated with pol yurethane foam per requirenments
herein. The insulation thickness shall be equal to the carrier pipe
insulation. The coupling shall be encased in the same casing as the pipe.

2.2.7 Manuf acturer's ldentification

Provi de an enbossed brass or stainless steel tag hung by a brass or

stainl ess steel chain at each end of each casing or insulated piping in the
manhol es and buil dings. The tags shall identify UHDS manufacturer's name
and date of installation.

2.2.8 End Seal s
2.2.8.1 Cener a

Each preinsul ated section of piping shall conpletely seal the insulation
provi di ng a pernanent water and vapor seal at each end of the preinsul ated
section of piping. Preinsulated factory fabricated sections of piping
nodified in the field shall be provided with an end seal which is

equi valent to the end seals furnished with the preinsul ated section of

pi ping. Tests shall be conducted by the UHDS manufacturer to denonstrate
that casings, couplings and end seals are capable of resisting penetration
of water into the casing and insulation under rated conditions. The WSL
System Tests shall be perforned on each type of pre-fabricated systemto be
furni shed, and the test results shall be verified by an independent testing
| aboratory. The steam systemshall be tested and certified in accordance
wi th paragraph entitled Assenbly Testing of WSL systens for Steam Servi ce.
The Condensate Return systemshall be tested and certified in accordance
with paragraph entitled "Assenbly ASSM Testing of WBL systens for
Condensate Return Service". Test reports in booklet formshowing all field
tests performed to prove conpliance with the specified performance
criteria, upon conpletion and testing of the installed system

2.2.8.2 End Seal s for Steam Service

End seal s shall be elastomer-ring type designed and di nmensioned to fit in
the annul ar space between the casing and the carrier pipe. Tape used for
covering field repair joints shall be nulti polynmer alloy filmtype and
shal | be conpatible with synthetic el astoneric tape, suitable for cold
appl i cation.

2.2.8.3 End Seal s for Condensate Return Service Types
End seal s provided shall be one of the follow ng types
a. Carrying the outer casing over tapered pipe insulation ends and
extending it to the carrier pipe. Sufficient surface bonding area
shal | be provi ded between the casing and the carrier pipe.
b. Using specially designed nolded caps made of pol yethyl ene or
rubber of standard manufactured thickness. A mnimum 40 nm 1 1/2
i nch surface bonding area shall be provided between the cap and
both the casing and carrier pipe.

c. Using elastonmer-ring end seals designed and dinmensioned to fit in
t he annul ar space between the casing and the carrier pipe.
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d. Using a waterproof mastic seal vapor barrier over the exposed
i nsul ati on ends.

e. Shrink sleeves.
2.9 Assenbly Testing of WSL Systens for Steam Service

The tests shall denonstrate that the WSL systemwi || operate successfully
for 25 years under typical operating conditions. The tests shall be
conducted in both a dry and wet environnent. The WSL system shall be as
described in the nanufacturer's brochure. The testing program described
bel ow shal |l be conducted at the expense of the WBL system nmanufacturer
Tests shall be witnessed and verified by an i ndependent testing

| aboratory. The entire pre-insulated test section shall be hydrostatically
tested, with water, to 2600 kPa 375 psig (1/5 times the rated pressure)
before and after tenperature cycling. The tests shall be conducted in a
dry environnent which followed by a test in a wet environnent for 60 cycles
whi ch denopnstrates resistance to ground water infiltration. Al tests
shal | be conducted on one test section and all testing shall be conpleted
in 1 tine period (approximately 6 weeks) and the 120 testing cycl es shal

be continuous except for weekend tine periods.

.2.9.1 Appar at us

A curved bottomtest tank at least 3.7 m 12 feet long, 0.8 m 32 inches wi de,
0.8 m 32 inches deep shall be used. The tank shall be fitted with a
gasketed and bolted cover to pressurize the tank to 60 kPa 8.67 psig. The
tank shall have a drain at the | owest point and a vent at the highest
poi nt. Manhol e entrance sl eeves (i.e. wall sleeves through the ends of the
tank to sinmulate manhole entries in actual field conditions) shall be
centrally located on each end of the tank. Auxiliary equipnent shal
include: Steamsupply with sufficient capacity to satisfy testing
requi renents, makeup water tank and punp, and a nmeans for continuously
recording tenperatures and pressures at needed | ocations. Thernocoupl es
shal |l be used to record tenperatures at the follow ng points:

a. Carrier pipe at tank inlet (in thernowell).

b. Casing at md-point in pipe |length (on casing).

c. Casing at anchor point (above FRRP overwap on plate).

d. Casing at field joint (repair, on casing).

e. Casing at coupling md-point (on casing).

f. End seal flange at coupling (on el astomner).

g. Quter edge of new end plate (at steel plate and FRP w ap).

h. Carrier pipe at specinmen outlet end (in thernmowell).

i. Interface of calciumsilicate and pol yurethane insul ations.

j. Carrier pipe internal pressure, at inlet to test specinmen.
Surface thernocoupl es shall be epoxied to the surface of the casing. The

calibration of the thernocouples shall be checked and recorded prior to
installation and the recorder shall record within 0.06 degrees C 0.1
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degrees F resolution. A pressure transmitter shall be used to record
pressure in the test tank.

.2.9.2 Test Section

A 100 nmr 4 inch steel carrier pipe test section consisting of 8 m 27 feet
of pre-insulated pipe neeting specified materials and design requirenments
shal | be provided. Approximately 3.7 nm 12 feet of the test section shal

be encased within the tank as described below. The test section within the
tank shall consist of an expansion coupling, field repair joint, anchor

pl ate, anchor block and end seals. The test section shall be installed (as
directed) on at least 280 mr 11 inches of firmy tanmped sand. Sand shal

not be any |lower than 100 mr 4 inches fromthe top of the tank. The test
section shall be anchored to the tank wall at one end and the building
floor at the other end on the portion of the pipe external to the tank

The expansi on coupling shall be msaligned by 1.5 degrees in the horizontal
pl ane. Sand (118 mL4 fluid oz.) shall be introduced into the carrier pipe
and di sbursed throughout the test |oop at startup.

.2.9.3 Resi stance to Water Damage and Joi nt Leakage

This test shall sinulate the operation of the WL systemto assure the
systemw || provide successful service life through its expected life
span. The systemshall be tested in steam service by cycling for an
extended period of tinme, as described below. System perfornance shall be
deenmed successful if there is no joint |eakage, deformation of the casing,
deterioration of the end seals, or any other deleterious effects.

a. The piping systemshall be subjected to 60 cycles of adnitting
steaminto the systemwhile at an anbient tenperature of |ess than
38 degrees C 100 degrees F, heating the systemup to a tenperature
of 207 degrees C 406 degrees F (as neasured at the core pipe at
the tank inlet and tank outlet), stopping the steam adm ssion and
all owi ng the systemto cool back to ambient ternperature. The
system shall be held at 207 degrees C 406 degrees F mininumfor a
m ni mum of 30 minutes, each cycle. This cycling shall continue
for 60 cycles in dry sand followed by 60 cycles in a saturated
environnent. The reduction in tenperature to | ess than 38 degrees
C 100 degrees F shall occur naturally with no artificial neans of
cool i ng used.

b. Results shall conformto paragraph Criteria for Satisfactory
Results and Reporting.

.2.9.4 Resi stance to Mechani cal or Structural Damage

This test shall sinulate |oads induced by truck traffic over pipe, which
may occur under actual operating conditions. This test shall be conducted
commencing with the 18th cycle of the Resistance to Water Damage and Joi nt
Leakage test and continue through the 60th cycle. Oher aspects of the
Resi stance to Water Damage and Joint Leakage test shall continue
simultaneously with this test.

a. Apparatus: Sane as for apparatus used in Resistance to water
damage and joint | eakage test |oading device, with the addition of
a 96 kPa 2000 psf. A hydraulic jack shall be used to apply the
test pressure against a 500 x 500 mr 18 x 18 inch plate bearing
on the sand directly over the coupling in the tank
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b. Procedure: A steady and constant vertical |oad of 96 kPa 2000 psf
shall be applied to the plate for 14 days during the test. The
test section shall be installed as in the Resistance to water
damage and joint | eakage test. During the 14 day | oading period,
steam shall be circulated through the carrier pipe alternately at
anbi ent and 207 degrees C 406 degrees F as in earlier test.

c. Results: Requirenments shall be in accordance w th paragraph
Criteria for Satisfactory Results and Reporting.

2.2.9.5 Resi stance to Ground Water Infiltration

This test shall be the wet environnment test conducted during the second 3
weeks (61st to 120th cycles) of the test period to show that the WSL system
will resist the penetration of ground water into the system

a. Apparatus: Sanme as for basic apparatus used in Resistance to
Wat er Damage and Joi nt Leakage phase test, plus the follow ng:

(1) One 200 L 50 gallon water reservoir with a O to 206 kPa 0 to
30 psig pressure gauge and conpressed air connection

(2) Provisions to introduce pressurized red dye into the curved
bottomtest tank. The water/dye solution shall be mixed to a
concentration in accordance with the dye nanufacturer's
recomendati on for maxi num detectability.

(3) One pressure tank with 0 to 206 kPa 0 to 30 psig static
pressure gauge.

b. Procedure: This phase shall start on the 61st cycle and continue
until the 120th cycle. The test section of pipe shall be the sane
test segnent used in the previous tests. The tank cover shall be
bolted in place and the Resistance to Ground Water Infiltration
test shall begin. The water/dye source shall be attached to the
fill fitting and a surge tank shall be attached to the vent with a
tee fitting. The pressure tank shall have 0 to 206 kPa 0 to 30
psig static pressure gauge attached. The other branch of the tee
fitting shall enploy a shut-off valve. Wth the shut-off val ve
open, the water/dye nmixture shall be admtted into the tank

through the fill fitting until the tank is full and water/dye runs
freely fromthe open valve. The valve shall be closed and the
filling shall continue until the pressure reaches 60 kPa 8.67 psig.

The tank pressure shall be nmaintai ned throughout the test period.
Steam shal |l be circulated through the carrier pipe and cycled from
anbient to 207 degrees C 406 degrees F as in the previous test.

At the end of the test, the pressure shall be relieved by opening
the vent valve and the water/dye shall be drained fromthe tank
through the drain fitting.

c. Results: Requirenments shall be in accordance w th paragraph
criteria for Satisfactory Results and Reporting.

2.2.9.6 Criteria for Satisfactory Results and Reporting
a. Reporting: Logs of times and tenperature shall be recorded to
assure conpliance with test requirenents and procedures. Conplete

phot ogr aphi ¢ docunentation of the construction and operation of
the test facility, as well as the piping system conponents before
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and after testing, shall be produced. Data shall be analyzed to
assure conplete conpliance with test objectives.

b. Drawing: A drawing showi ng details of the test apparatus and test
speci nen shall be provided.

c. For the Resistance to Water Danmage and Joint Leakage test: Joints
and end seals shall be renoved for exam nation, inmediately upon
conpletion of all test cycles. Successful results shall show that
steam has not | eaked out of the carrier pipe and that the
conponents show no signs of deterioration

d. For the Resistance to Mechanical or Structural Damage test: The
| oadi ng shall not have been sufficient to cause the casing to be
damaged or deformed enough to inpair functioning of the system
The casing shall not be ruptured or deforned nore than 25 nm one
inch in any direction. Casing sections with pipe anchors shal
not fail.

e. For the Resistance to Ground Water Infiltration test: Determ ne
whet her or not the water/dye solution has entered the insulation.
This shall be observed by renpving and inspecting all joints and
seals for dye penetration at the end of the test. Results will be
deermed successful if no dye solution is evident in the insulation

f. Evidence of Test Results: After conpletion of all tests, the test
apparatus shall be disnmantled for visual inspection of al
critical conponents subjected to the heat cycling, water
infiltration and |loading tests. Al parts will be exam ned
thoroughly for any detrinental affects. Examinations specified
shal | be conducted. Log sheets, test data and col or photographs
shall be kept on file and made avail able as required to docunent
and substantiate conpliance to the test requirenents.

g. Report: A report fromthe independent testing agency shall be
submitted. The report shall include the |aboratory analysis of
the condition of the test section and shall attest that the
testing conditions were foll owed.

2.2.10 Assenbly Test of WBL Systens for Condensate Return Service

Testing and certification procedures by an independent testing |aboratory
shal | denonstrate that casings and end seals are capable of resisting
penetrati on of ground water or condensate into the casing and insulation
The test shall be perforned on the type of prefabricated systemto be
furnished. |If nore than 1 type of prefabricated systemis to be used, the
tests shall be perforned on each type. The test shall consist of hot and
cold cycle testing followed by imrersion in a water filled chanber with a
head pressure. The hot and cold cycle testing shall consist of a m ninum
of 120 cycles, of temperature cycling. A fluid with a tenperature of 5
degrees C 40 degrees F shall circulate through the carrier pipe alternating
every 3 hours with a fluid with a tenperature of 120 degrees C 250 degrees F
circulating through the carrier pipe. Wile the hot and cold cycle test
is being perforned, the test sanple shall be either buried or encased in
dry bedding sand with a m ni mum of 300 nmm 12 inches of sand all around the
test sanple. The carrier pipe size of the test sanple shall be 75 mm 3
inches in dianeter and shall be restrained during the test period. The
i nsul ation thickness shall not exceed the maxi mumthickness provided for
the piping in the project. Transition tinme for tenperature cycle testing
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shal |l not exceed 15 minutes in going fromcold to hot and 30 minutes in
going fromhot to cold. The fluid in the carrier pipe shall be water, or
steam Follow ng the hot and cold cycling test, the test sanple shall be
imersed in a water filled chanber. The pressure on the highest point of
the test sanple shall not be |less than 60 kPa 20 feet of water head
pressure subjected over the entire length of the 2.4 m 8 foot test sanple
of prefabricated pipe. The water shall contain a dye penetrant, which
shal |l be used to check for end seal |eakage. The pressure in the chanber
shall be held for not |ess than 48 hours. Upon conpletion of this pressure
test, the test sanple shall be cut open. Wth the use of a light that wll
readily show the presence of the dye that was in the water, the test sanple
shal | be inspected. Evidence of the dye inside the test sanple shal
indicate that the end seal is not acceptable and cannot be certified.

.3 Pl PE | NSULATI ON FOR DI RECT BURI ED HEAT DI STRI BUTI ON SYSTEMS
Mat eri al s contai ning asbestos are not permtted.

3.1 I nsul ati on Thi ckness

Rk Ik kR IR Rk I ARk Ik kS R R Rk o R R Ik R I kI SRRk S b o

NOTE: Delete inapplicable colums in Tables 1 and 2.

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

The mini mum t hi ckness of insulation for the heat distribution system shall
be in accordance with Tables 1 and 2 in which the insulations |isted have
passed the 96 hour boiling water test.

TABLE 1
M NI MUM Pl PE | NSULATI ON THI CKNESS ( nm)

For Steam (100 to 2.800 kPa (gage)) and H gh Tenperature
Hot Water Supply and Return (120 to 230 degrees O).

I NSULATI ONS I NSULATI ONS

For Drai nabl e/ Dryabl e Systens For ot her Pre-Engi neered Systens

Nom nal Pi pe Kayl o- 10 WL
Di anet er Epi therm Therno-12 Cal ci um Pol yur et hane

(mm Paroc Delta Super Caltenp Silicate

25 50 63 100 N A N A
40 50 63 100 N A N A
50 63 85 110 N A N A
65 63 85 110 N A N A
80 75 100 125 25 +31
100 75 100 125 25 +31
125 75 100 125 N A N A
150 85 110 135 35 +34
200 85 110 135 50 +30
250 100 125 150 63 +33
300 100 125 150 50 +32
350 100 125 150 N A N A
400 100 125 150 N A N A
450 100 125 150 N A N A
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TABLE 1
M NI MUM Pl PE | NSULATI ON THI CKNESS (i nches)

For Steam (16 to 408 psig) and Hi gh Tenperature
Hot Water Supply and Return (250 to 450 degrees F).

| NSULATI ONS | NSULATI ONS
For Drai nabl e/ Dryabl e Systens For ot her Pre-Engi neered Systens
Nom nal Pi pe Kayl o- 10 W5L
Di anet er Epi therm Therno-12 Cal ci um Pol yur et hane
(i nches) Paroc Delta Super Caltenp Silicate
1.0 2.0 2.5 4.0 N A N A
1.5 2.0 2.5 4.0 N A N A
2.0 2.5 3.5 4.5 N A N A
2.5 2.5 3.5 4.5 N A N A
3.0 3.0 4.0 5.0 1.0 +1. 23
4.0 3.0 4.0 5.0 1.0 +1. 22
5.0 3.0 4.0 5.0 N A N A
6.0 3.5 4.5 5.5 1.5 +1. 34
8.0 3.5 4.5 5.5 2.0 +1. 21
10.0 4.0 5.0 6.0 2.5 +1.31
12.0 4.0 5.0 6.0 2.0 +1. 29
14.0 4.0 5.0 6.0 N A N A
16.0 4.0 5.0 6.0 N A N A
18.0 4.0 5.0 6.0 N A N A
TABLE 2
M NI MUM PI PE | NSULATI ON THI CKNESS ( nm)
CONDENSATE RETURN
H GH TEMPERATURE HOT WATER RETURN SYSTEM
Nom nal Pi pe Kayl o- 10
Di anet er Ther no- 12
(m) Par oc Epi t herm Super Caltemnp Pol yur et hane
25 35 50 75 N A
40 35 50 75 N A
50 35 50 75 19
65 35 50 75 N A
80 50 63 85 26
100 50 63 85 26
125 50 63 85 N A
150 63 76 110 30
200 63 76 110 N A
250 76 100 125 N A
300 76 100 125 N A
350 76 100 125 N A
400 76 100 125 N A
450 76 100 125 N A
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2.

TABLE 2
M NI MUM Pl PE | NSULATI ON THI CKNESS (i nches)
CONDENSATE RETURN
H GH TEMPERATURE HOT WATER RETURN SYSTEM

Nomi nal Pi pe Kayl o- 10

Di anet er Ther no- 12

(i nches) Par oc Epi t herm Super Caltemnp Pol yur et hane
1.0 1.5 2.0 3.0 N A
1.5 1.5 2.0 3.0 N A
2.0 1.5 2.0 3.0 0.77
2.5 1.5 2.0 3.0 N A
3.0 2.0 2.5 3.5 1.05
4.0 2.0 2.5 3.5 1.05
5.0 2.0 2.5 3.5 N A
6.0 2.5 3.0 4.5 1.32
8.0 2.5 3.0 4.5 N A
10.0 3.0 4.0 5.0 N A
12.0 3.0 4.0 5.0 N A
14.0 3.0 4.0 5.0 N A
16.0 3.0 4.0 5.0 N A
18.0 3.0 4.0 5.0 N A

4  HEAT DI STRI BUTI ON PI PI NG
4.1 Steam and Hi gh Tenperature Hot Water Pipe

Pi pe material shall be steel; seam ess, ASTM A 53/ A 53, G ade B or

ASTM A 106/ A 106, Grade B; or electric resistance wel ded ASTM A 53/ A 53N
Grade B; Schedule 40. Standard weight permtted for pipe sizes 300 mr 12

i nches and above. ASTM A 53/ A 53l, Type F furnace butt wel ded pipe is not
allowed. No joints shall be allowed in the factory fabricated straight
section of the carrier pipe. Factory fabricated piping sections as part of
an expansion | oop or bend shall have all welded joints 100 percent
radi ogr aphed i nspected in accordance with ASVE B31.1. Radi ographs shall be
reviewed and interpreted by a Certified Anerican Society for Nondestructive
Testing (ASNT) Level |11 radiographer, enployed by the testing firm who
shal |l sign the reading report.

.4.1.1 Condensat e Pi pe

Steel ; seanm ess, ASTM A 53/ A 53N, Grade B or ASTM A 106/ A 106, G ade B,
schedul e 80; electric resistance wel ded ASTM A 53/ A 53V, G ade B; Schedul e
80. ASTM A 53/ A 53N, Type F furnace butt welded pipe is not allowed. No
joints shall be allowed in the factory fabricated straight section of the
carrier pipe. Factory fabricated piping sections as part of an expansion

| oop or bend shall have all welded joints 100 percent radi ographed
inspected in accordance with ASME B31.1. Radi ographs shall be reviewed and
interpreted by an ASNT Certified Level Il radi ographer, enployed by the
testing firm who shall sign the reading report.

.4.1.2  Joints
Joints shall be butt-weld except socket-weld joints are pernmitted for pipe

sizes 50 nr 2 inches and smaller. Dye penetrant inspection may be used in
pl ace of 100 percent radi ographic inspection for pipe sizes 50 nm 2 inches
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and below. Indicate | ocation and elevation of all field joints on detail ed
design layout drawings. Split-ring welding rings may be used.

2 Fittings

4.

Al welds in factory fittings shall be 100 percent radi ographic inspected.
Al'l radi ographs shall be reviewed and interpreted by a Certified ASNT Leve
[l radi ographer, enployed by the testing firm who shall sign the reading
report. The Contracting Oficer reserves the right to review all

i nspection records, and if any welds inspected are found unacceptable in
accordance with ASME B31.1, the fitting shall be renoved, replaced, and
radi ographically reexam ned at no cost to the governnent.

2.4.2.1 But t - Vel ded

Steel, ASTM A 234/ A 234N, Grade B, ASME B16.9, sanme schedul e as adj oi ni ng
pipe. Al elbows shall be long radius unless otherw se indicated. Tees
shal |l be full size or reducing as required, having interior surfaces
smoot hly contoured. Split-ring welding rings may be used.

2.4.2.2 Socket - Wl ded

Forged steel, ASME B16.11, 13,800 kPa 2000 pound class will be used for

pi pe sizes 50 mr 2 inch and below. Dye penetrant inspection may be used in
pl ace of 100 percent radi ographic inspection of welded fittings for pipe
sizes 50 mm 2 inch and bel ow.

2.5 EXPANSI ON JO NTS, LOOPS AND BENDS

Stresses shall be |less than the maxi mum al | owabl e stress fromthe Power
Pi pi ng Code (ASME B31.1). Subnit detailed design |ayout draw ngs and
stress and anchor force calculations for all |oops and bends. Show

| ocations of all anchors, guides and supports. Base the calculations on
rated characteristics (pressures and tenperatures), specified herein, for
both the supply and return lines.

PART 3 EXECUTI ON
3.1  GENERAL
3.1.1 UHDS Desi gn

The UHDS nanufacturer is responsible for the conplete design of the UHDS
the product to be supplied, fabrication, wtnessing installation and
testing of the systemw thin the design paraneters established by the
contract drawi ngs and specifications and in conpliance with the detail ed
design. The conpl ete design of the UHDS shall be prepared, signed, and
seal ed by a Professional Engineer in the enploy of the UHDS nanufacturer

3.1.2 Installation, Inspection, and Testing

The pre-engi neered systemshall be installed, inspected, and tested in
accordance with the contract draw ngs and specifications, the UHDS

manuf acturer's standard procedures, detailed design | ayout draw ngs and any
directions given by the UHDS manufacturer's representative. Al work
described in paragraph "UHDS Manufacturer's Representative's

Responsi bilities" shall be performed in the presence of the UHDS

manuf acturer's representative.
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[3.1.3 Job Conditions

Phasi ng of [denplition and construction] [construction] shall be in
accordance with the provisions of Section 01 11 00 SUVMMARY OF WORK, and as
shown on contract draw ngs.

13.1.4 Interruption of Existing Service

The contractor shall arrange, phase and perform work and provide tenporary
facilities, materials, equipnent, and connections to utilities, to assure
adequat e heat distribution service for existing installations at all

times. Only such absolutely necessary interruptions as nmay be required for
maki ng connections shall be permtted, and only at such tinmes when approva
is obtained fromthe Contracting Officer. Interruptions to heat
distribution service shall be only with prior approval, and be the m ni num
possi ble duration. Al interruptions shall be [between the hours of
thru ] [as schedul ed under paragraph "PHASI NG' of Section 01 11 00

SUMMVARY OF WORK] [as approved by the Contracting Oficer].

3.1.5 Connecting to Existing Work

R IR I S bk S b I S kR Sk kS b S b R Sk kS b Rk S S S Sk Sk

NOTE: Any connections to the UHDS distribution wll
only occur in manhol es. Designer nust ensure that a
t horough survey of the aboveground and under ground
conditions is perforned. The contract draw ngs nust
identify all potential interferences or conflicts.

R IR I S bk O bk I S kI I I kS Rk S bk S ok S b S Rk S S bk b S S S S R S

Connect new work to existing work in a neat and worknanli ke nmanner
Connection shall be made only in manholes. Where an existing structure
must be cut or existing utilities interfere, such obstruction shall be
bypassed, renoved, replaced or relocated, restored and repaired. Any
changes required to the UHDS design as a result of interferences or
conflicts nust be approve by the UHDS desi gner and the Contracting
Oficer. Wrk disturbed or damaged shall be replaced to its prior
condition, as required by Section 01 11 00 SUVWMARY OF WORK

3.1.6 Coor di nati on

Coordinate the location of all itens of equipnent and work of all trades.
Mai ntain operability and maintainability of the equi pment and systens. Any
rel ocati on of equi pment or systenms to conmply with the requirement of
operability and maintainability shall be performed by the contractor at his
cost.

3.1.7 Gradi ng

Unl ess ot herwi se shown on the contract draw ngs or the detailed design

| ayout drawi ngs, steanicondensate and high tenperature hot water
supply/return lines shall be graded uniformy downward not |ess than 40 mm
in 10 neters 5.0 inches in 100 feet to the |ower point of entry between
manhol es and/ or buil ding entries.

3.1.8 Variations
Any variations fromthe approved detail ed design | ayout draw ngs nust be

submitted to the Contracting Officer for approval. Variations nust be
signed and seal ed by the UHDS nanufacturers' professional engineer
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3.

3.

3.

responsi ble for the conpl ete design of the UHDS

.1.9 St orage and Handl i ng

Equi pnrent and nmaterial placed on the job shall remain in the custody of the
Contractor until final acceptance whether or not the Contractor has been
rei mbursed for the equi prent and material by the Governnent.

The Contractor is solely responsible for the protection of the equi pment
and material agai nst damage from any source. Protect all materials against
entry of water and nud by installing watertight protection on open ends at
all tines. Sections of the casing or carrier piping found to have been
subjected to full or partial subnergence in water (which would allow the
insulation to become wet) shall be inmediately replaced. Protect nmaterials
at all tinmes while stored or during installation fromdamage from W

light. Materials awaiting installation shall be conpletely covered to
protect from UV degradati on.

Pl ace all damaged itens in new operating condition or replace danmaged itens
as determned and directed by the Contracting Oficer, at no additiona
cost to the Governnent.

.2 DEMCLI TI ON

EZE IR R R R I I R R I I I R R R R R kS R R R I I R I I I R S O

NOTE: Ensure that Denolition specification is
i ncluded in project specifications.

R IR I S bk O bk I S kI I I kS Rk S bk S ok S b S Rk S S bk b S S S S R S

Performwork in accordance with requirenents for phasing. Conpletely
renove all pipe, valves, fittings, insulation, and all hangers including
the connection to the structure and any fastenings. Seal all openings in
manhol e or building walls after renoval of piping. Al material and

equi pnent renoved shall beconme the property of the Contractor and shall be
renoved from Governnment property within one week and shall not be stored in
operating areas. All flane cutting shall be perforned with adequate fire
protection facilities avail able as required by safety codes and Contracting
Oficer.

2.1 Asbest os Renpva
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NOTE: Existing systenms nay contain ashestos
containing materials. Provisions nmust be made for
an asbestos survey to be performed and abat enment
nmeasures to be included in project specification if
necessary.
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Conformto Section 02 82 16.00 20 ENG NEERI NG CONTROL CF ASBESTOS
CONTAI NI NG MATERI ALS

3 PI PE, PIPING JO NTS AND FI TTI NGS
3.1 Welded Joints
Clean pipe and fittings inside and outside before and after assenbly.

Renove all dirt, scale, and other foreign matter frominside the piping by
use of a pipe swab or pipe pig before connecting pipe sections, valves,
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equi prrent or fittings. Use eccentric connectors as necessary between
casing sections to provide drai nage of casing section between manhol es and
bet ween manhol es and bui | di ngs.

. 3.2 Fittings

Al'l changes in direction shall be made with factory-built reinforced
fittings. Field-fabricated fittings and nmiters are not permtted.

.4 VELDI NG

The Contractor is entirely responsible for the quality of the welding and
shal | :

a. Conduct tests of the wel ding procedures used by his organization,
determne the suitability of the procedures used, determ ne that
the wel ds nmade shall neet the required tests, and al so determ ne
that the wel ding operators have the ability to make sound wel ds
under standard conditions.

b. Conply with ASVE B31. 1.

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

4.1 Qualification of Wl ders

Rul es of procedure for qualification of all welders and genera
requirements for fusion welding shall conformwith the applicable portions
of ASME B31.1 and al so as outlined bel ow

4.2 Exam ni ng Wl ders

The contractor shall exam ne each welder to determne the ability of the
wel der to neet the qualifications required. Test welders for piping for
all positions, including welds with the axis horizontal (not rolled) and
with the axis vertical. Each welder shall:

a. Weld only in positions in which he/she has qualified.

b. Identify welds with the specific code marking signifying nanme and
nunber assi gned.

.4.3 Exam nati on Results

Provide the Contracting Oficer with a |ist of nanes and correspondi ng code
mar ki ngs. Retest welders which fail to neet the prescribed wel ding
qualifications. Disqualify welders who fail the second test, for work on
the project.

4.4 Bevel i ng
Fi el d bevel s and shop bevels shall be done by nmechanical neans or by flane
cutting. Wuere beveling is done by flanme cutting, surfaces shall be

t horoughly cl eaned of scale and oxidation just prior to welding. Conform
to specified standards.
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3.4.5 Al'i gnnent

Uilize split welding rings for field joints on all carrier pipes above 50
nr two inches to assure proper alignnent, conplete weld penetration, and
prevention of weld spatter reaching the interior of the pipe. Mke field
joints 50 mr two inches and smaller with welding sockets.

3.4.6 Erection

Pi pi ng shall not be split, bent, flattened, or otherw se danmaged either
before, during, or after installation. Were the pipe tenperature falls to
0 degrees C 32 degrees F or |lower, the pipe shall be heated to approximately
38 degrees C 100 degrees F for a distance of 300 mr one foot on each side
of the weld before welding, and the weld shall be finished before the pipe
cools to O degrees C 32 degrees F.

3.4.7 Def ective Wl ds

Repl ace and rei nspect defective welds in accordance with ASMVE B31. 1.
Repairing defective welds by adding weld material over the defect or by
peeni ng shall not be permitted. Wl ders responsible for defective welds
nust be requalified.

3.4.8 El ect r odes

El ectrodes shall be stored in a dry heated area, and be kept free of
noi sture and danpness during fabrication operations. Discard el ectrodes
that have lost part of their coating.

3.4.9 Radi ogr aphi c Testing

An approved i ndependent testing firmregularly engaged in radiographic
testing shall performradi ographic exam nation of 100 percent of the field
welds in the carrier piping of direct-buried systens in accordance with
ASME B31.1. Furnish a set of filnms showi ng each weld inspected, a reading
report evaluating the quality of each weld, and a | ocation plan show ng the
physi cal |ocation where each weld is to be found in the conpl eted project,
prior to installing casing field joints, backfilling and hydrostatic
testing. All radiographs shall be reviewed and interpreted by a Certified
American Society for Nondestructive Testing Level |11 radiographer

enpl oyed by the testing firm who shall sign the reading report. The
Contracting Oficer reserves the right to review all inspection records,
and if any wel ds inspected are found unacceptable they shall be renoved,
rewel ded, and radi ographically reexam ned at no cost to the Government.

3.5 HEAT DI STRI BUTI ON SYSTEM | NSTALLATI ON

The UHDS nanufacturer's representative shall oversee the delivery, storage,
and witness the installation and testing of the system Al work shall be
in strict accordance with the requirements specified herein and with the
printed instructions of the manufacturer. These specifications shall take
precedence over the printed instructions, if conflicts arise. Printed
instructions shall be submtted to the Contracting Officer prior to system
installation.

3.5.1 Verification of Final Elevations
Prior to covering the top of the casing with backfill material, but after

all tenporary supports have been renpved and initial backfilling of the
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conduit system has been acconplished, the Contractor shall neasure and
record the elevation of the top of the casing in the trench. Elevations
shal |l be taken at every conpleted field joint, 1/3 points al ong each pipe
section and top of elbows. This neasurenent shall be checked agai nst the
contract drawi ngs. These neasurenents shall confirmthat the conduit
system has been installed to the el evati ons shown on the contract

drawi ngs. Slope shall be uniformto within 0.1 percent. These
nmeasurenments shall be recorded by the Contractor, included in the UHDS
manuf acturer's representative daily report, and given to the Contracting
O ficer prior to covering the casing with backfill materi al

.5.2 Excavati on, Trenching, and Backfilling
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NOTE: The desi gner nmust coordinate the type of sand
to be used with Section 31 00 00. Do not allow
beach sand or any sand with | arge anounts of
chlorides to be specified.
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Perform all excavation, trenching, and backfilling as required by the UHDS
manuf acturer's design and as specified in Section 31 00 00 EXCAVATI ON
Pi pe shall lay on a 305 mr 12 inch mni num sand bed and backfilled with

sand on all sides to a mnimmof 150 mr 6 i nches as neasured from outside
of casing. Foundation for systemnust be firmand stable. Foundation and
backfill must be free fromrocks or substances which coul d damage the
system coating. Concrete anchor and thrust bl ocks nust be installed in
undi sturbed earth. Backfilling nust not commence until system has been
satisfactorily pressure tested (both hydrostatic test of carrier and, for
DDT systens, pneumatic test of casing. Mninumdepth of burial to the top
of the casing is600 mr 24 inches. Maxi num depth of burial to the top of the
casing is 3 neters 10 feet.

.5.3 UHDS Manuf acturer's Representative Responsibilities

This shall be a person who regularly perforns the duties listed below, is
certified in witing by the UHDS nmanufacturer to be technically qualified
and experienced in the installation of the system and shall be authorized
by the manufacturer to make and sign the daily reports specified herein.
The UHDS Manufacturer's representative shall be present at the job site and
wi tness when the followi ng types of work are bei ng perforned:

a. Inspection and unl oadi ng.
b. Inspection of trench prior to conmencing installation of system
c. Inspection of concrete anchors and thrust bl ocks.

d. Hydrostatic testing of carrier piping.
e. Field joint closure work.

f. Pneumatic testing of DDT system casing.
g. Holiday test of conduit coating.

h. Repair of any coating.

i. Installation of cathodic protection system
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j. Initial backfill up to 250 nmr 10 i nches above the top of the
casi ng.

k. Verification of final elevations. Elevation readings shall be
wi t nessed and recorded.

I. Testing of cathodic protection system
m Operational tests

The UHDS nanufacturer's representative is to notify the contractor

i mredi ately of any problenms. |f necessary, the UHDS manufacturer's
representative will notify the Contracting Officer of problens requiring
i medi ate action, otherwise the daily reports will note any probl ens

encountered and indicate the corrective actions taken
.5.4 UHDS Manuf acturer Representative's Reports

The UHDS nmanuf acturer representative shall prepare and sign a witten daily
report. Present the original daily report to the Contracting Oficer no

| ater than one working day after it is prepared, and forward one copy to
the manufacturer's nain office. The report shall state whether or not the
condition and quality of the materials used and the delivery, storage,
installation and testing of the systemare in accordance with the plans,
speci fications, and manufacturer's printed instructions and is satisfactory
in all respects. Wen any work connected with the installation is
unsatisfactory, the report shall state what corrective action has been
taken or shall contain the UHDS nanufacturer's recomendati 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 reviewed, signed and seal ed, on a weekly basis,
by the registered engi neer responsible for the system design. Si gned and
seal ed copies of the daily reports shall be subnmitted with the paynent
request. Requests for paynent shall be denied if the weekly review is not
acconpl i shed.

Upon conpl etion of the work and before final acceptance, deliver to the
Contracting Oficer a notarized Certificate of Conpliance signed by a
principal officer of both the manufacturing and the contracting firm
stating that the installation is satisfactory and in accordance w th plans,
speci fications, and manufacturer's instructions.

The UHDS manufacturer will retain a copy of all daily reports and the
Certificate of Conpliance for 5 years after final acceptance of the system
by the governnent.

.5.5 Protection

Protect casing coating from damage during unl oadi ng, storage, rigging and
installation. Protect casing and carrier pipe ends fromwater intrusion
during unloading, storage, rigging and installation. Protect piping and
all accessories fromdanmage due to exposure to WV light.

.5.6 Def ective Materia

The UHDS Manufacturer's Representative shall take pronpt action to renove
fromthe site all damaged or defective material, subject to rejection in
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accordance with the quality assurance provisions included in the
manuf acturer's submttals and printed instructions, and shall order pronpt
repl acenent of such materi al

3.5.7 Cat hodi ¢ Protection
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NOTE: Designer nust indicate on the contract

drawi ngs that dielectric separation is shown where
UHDS enter buildings or at or above transition from
under ground to aboveground pi pi ng.
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Provi de cathodic protection for all steel casing systens and all buried
exposed nmetal. Assume that 25 percent of the exterior of the UHDS is
exposed netal. Cathodic protection systens shall have a m ni num desi gn
life of 25 years and shall conformto [Section 26 42 13.00 20 CATHODI C
PROTECTI ON BY GALVANI C ANODE] [ Section 26 42 19.00 20 CATHODI C PROTECTI ON BY
| MPRESSED CURRENT]. Provide dielectric pipe flanges and uni ons and

i solation devices at all points necessary. Provide test stations at grade
on each section of the piping system |Isolation flanges and uni ons shal

be rated for the service tenperature and pressure.

3.6 TESTS

Denonstrate | eak-ti ghtness of all piping systens by perforning pressure
tests (hydrostatic, pneumatic) and operational tests. Pressure test heat
distribution systemin conformance with requirenents stated in this
specification and in printed instructions for the systemsupplied. Tests

shal | include carrier piping and casing. The carrier pipe shall be
hydrostatically tested. Casings of DDT systens shall be pneumatically
tested. Casing and end seals of WSL systemw |l be tested for intrusion of

water into the casing and insulation
3.6.1 Hol i day Testing of Direct-Buried System Steel Casings

Test entire exterior surface of the casing including the bottom exterior
surface of the casing for faults in coating after installation in trench
prior to backfilling. Use test method and vol tage recommended by coating
manuf acturer. Repair any holidays found and retest. Systemshall not be
backfilled until all holidays are elim nated.

3.6.2 Pneurmatic, Hydrostatic and Operational Tests

Bef ore conducting heat distribution systemtests, flush lines with high
pressure water until discharge shows no foreign matter and are deened cl ean
to the satisfaction of the Contracting Oficer

3.6.2.1 Pneunati c Test

The casi ng of DDT systems shall be pneumatically tested after wel di ng and
before field coating using air as the test nmedium The test pressure shal
be 103 kPa 15 psig. Persons not working on the test operations shall be
kept out of the testing area while testing is proceeding. The test shal
be made on the system as a whole or on sections that can be isol ated.
Joints in sections shall be tested prior to backfilling when trenches nust
be backfilled before the conpletion of other pipeline sections. The test
shall continue for 24 hours fromthe tine of the initial readings to the
final readings of pressure and tenperature. The initial test readings of

SECTION 33 63 13 Page 41



the instrument shall not be made for at least 1 hour after the casing has
been subjected to the full test pressure, and neither the initial nor fina
readi ngs shall be made at tines of rapid changes in atnospheric
conditions. There shall be no indication of reduction of pressure during
the test after corrections have been nade for changes in atnospheric
conditions in conformty with the relationship T(1)P(2)=T(2)P(1), in which
T and P denote absolute tenperature and pressure, respectively, and the
nunbers denote initial (1) and final (2) readings. Pressure shall be
measured with a nmercury manoneter, inclined manoneter (sl ope gauge), or an
equi val ent device so calibrated as to be read in increnments of not greater
than one kPa 0.1 psi. [Pressure shall be nmeasured with a pressure gauge
conform ng to ASVE B40.100. A throttling type needle valve or a pul sation
danmpener and shutoff valve nmay be included. The dianeter of the face shal
be at least 114 mm 4.5 inches with a neasurable range of 0 to 103 kPa O
to 15 psig and graduations of not greater than 0.1 psig 0.5 kPa.] During
the test, the entire systemshall be conpletely isolated from al
conpressors and ot her sources of air pressure. Each joint shall be tested
whi |l e under test pressure by neans of soap and water or an equival ent

nonfl ammabl e solution prior to backfilling or concealing any work. The
testing instrunments shall be approved by the Contracting Officer. Al

| abor, materials and equi pnent for conducting the tests shall be furnished
by the Contractor and shall be subject to inspection at all tinmes during
the tests. The Contractor shall nmintain proper safety precautions for air
pressure testing at all times during the tests.

.6.2.2 Hydrostatic Test

Carrier piping shall be tested hydrostatically before insulation is applied
at field joints and shall be proved tight at a pressure 1.5 tines the heat
distribution supply pressure of [ ] kPa [__ ] psig for 2 hours.
There shall be no indication of reduction of pressure during the test.
Pressure shall be neasured with a device <calibrated as to be read in
increments of not greater than one kPa 5.0 psi.

.6.2.3 Qper ational Test

Prior to acceptance of the installation, Contractor shall subject systemto
operating tests sinulating actual operating conditions to denonstrate
satisfactory functional and operating efficiency. These operating tests
shal |l cover a period of not |ess than six hours for each portion of system
tested. Conduct tests at tinmes as the Contracting O ficer nmay direct.

a. The contractor shall provide calibrated i nstruments, equipnent,
facilities and |l abor, at no additional cost to the Government.

b. When failures occur, repair problens then repeat test.
.6.3 Defi ci enci es

Defi ci enci es di scovered shall be corrected at the Contractor's expense, to
the satisfaction of the Contracting Officer. Major deficiencies or failure
to correct deficiencies, to the satisfaction of the Contracting O ficer

may be consi dered cause for rejecting the entire installation
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NOTE: Include Section UFGS 02559 VALVE MANHOLES AND
Pl PI NG AND EQUI PMENT | N VALVE MANHOLES as part of
the contract specifications for this job when there
are nanhole or steampits. Include sealing of pipe
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3.

3.

penetrations through nmanhole walls in the design of
t he manhol e.
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7 VALVE MANHOLES

Val ve manhol es, piping, and equi prent in valve manhol es shall be in
accordance with the contract draw ngs and Section 33 60 01 VALVE MANHOLES
Pl PI NG AND EQUI PMENT | N VALVE MANHOLES

. 8 BURI ED UTI LI TY WARNI NG AND | DENTI FI CATI ON

. 8.1 Pl astic Marking Tape

Pol yet hyl ene pl astic tape manufactured specifically for warning and
identifying buried utility lines shall be supplied and installed. Tape
shal | be buried above the pipe during the trench backfilling operation and
shal | be buried approximately 300 mr 12 inches bel ow grade. Tape shall be [
0.1 nm0. 004 inch thick polyethylene] [polyethylene with a nmetallic core].
Tape shall be acid and al kali-resistant and shall have a m ni num strength of
12 MPa 1750 psi | engthw se and 10.3 MPa 1500 psi crosswi se with an
el ongation factor of 350 percent. |[The tape shall be manufactured wth
integral wires, foil backing or other neans to enable detection by a netal
detector when the tape is buried up to one neter 3 feet deep. The netallic
core of the tape shall be encased in a protective jacket or provided with
other neans to protect it fromcorrosion.] The tape shall be of a type
specifically manufactured for marking and | ocating netallic underground
utilities. Tape shall be 150 mr 6 inches wide and printed with a caution
and identification of the piping systemover the entire tape length. Tape
shall be yellow with bold black letters. Tape color and lettering shall be
unaf fected by noi sture and ot her substances contained in the backfil
mat eri al .

8.2 Mar kers for Underground Pi ping
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NOTE: Indicate the location of the narkers on the
contract drawi ngs for projects that require
markers. Delete the paragraph if not needed in the
pr oj ect
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Mar kers for underground piping shall be | ocated along the distribution and
service lines. Markers shall be placed as indicated approximtely 600 mr 2
feet to the right of the distribution systemwhen facing in direction of
flowin the supply line. The marker shall be concrete 150 nmr 6 inch square
or round section [600] [900] my [2] [3] feet long. The top edge of the
marker shall have a mininunm 13 nmr 1/2 inch chanfer all around. The letters
[ STEAM [HTHW [ CONDENSATE] shall be inpressed or cast on the top, and on
one side of the markers to indicate the type of systemthat is being
identified. Each letter shall be formed with a V-shaped groove and shal
have a width of stroke at least 6 nr 1/4 inch at the top and depth of 6 M
1/4 inch. The top of the marker shall protrude not nore than [25] [50]

[75] [100] mr [1] [2] [3] [4] inch(es) above finished grade.

.9 THERMAL PERFORVANCE TESTI NG

The purpose of this section is to provide a basis for assuring the thernal
performance of a heat distribution systemprocured under this
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specification. The equi pnent and procedures specified herein shall assure
accept abl e thermal perfornmance upon installation. Al materials and
procedures described for this test shall be included as deliverables of the
construction contract for the systemunl ess otherw se noted. The nethods
used for the prescribed thernal perfornmance neasurenents have been verified
by several successful field studies. This work has clearly denonstrated
that nethods based on tenperature neasurenents at the soil/casing interface
are accurate, reliable, and repeatable.

. 9.1 Equi pnent
.9.1.1 Casi ng Tenperat ure Measurenent

Bef ore backfilling, tenperature sensors shall be installed by adhesion wth
epoxy (epoxy used to adhere to exterior of casing shall be suitable to 260
degrees C 500 degrees F) to the exterior of every other field closure after
wel di ng, once the field coating has been applied and cured. A sensor shal
be adhered with epoxy to the coated casing at the midpoint of every other
pi pe section between field joints, but no closer than 1.5 n 5 feet to any
guide on the interior of the casing. After the sensors have been adhered
to the casing, two conplete waps of duct tape shall be used to secure and
protect the sensor. 1In all cases the radial position of the sensor shal

be at 45 degrees fromthe top of the conduit at either the 1:30 or 10: 30
position. The position chosen shall be the position facing away fromthe
adj acent heat distribution systempipe, if present. Al sensors shall be
type T thernocouples in accordance with | SA MC96.1, copper constantan 20

gauge thernocoupl es, made from special limts grade thernocouple wire
(accuracy plus or mnus 0.40 degrees C 0.75 degrees F), with each conductor
i nsul ated and an overall jacket on all conductors. Insulation on the

thernocoupl e wires shall be suitable for service at tenperature of carrier
pipe. No splicing or other connections will be allowed in the thernocouple
Wi re between sensor |ocation and termination point. Each sensor shall be
shown with a special synmbol on the detail ed design | ayout draw ngs and
shall be identified by a nunber and/or letter code, starting fromthe
upstream manhol e.

.9.1.2 Carrier Pipe Tenperature Measurenent

Carrier pipe tenperature shall be measured within the nanhol e where the
term nal equipnment will be located. Carrier pipe tenperature shall be
neasured by a sensor adhered with epoxy, suitable to 260 degrees C 500
degrees F directly to the exterior of the carrier pipe. Sensors shall be
type T thernocouples in accordance with | SA MC96.1, copper constantan 20

gauge thernocoupl es, made from special limts grade thernocouple wire
(accuracy plus or mnus 0.40 degrees C 0.75 degrees F), with each conductor
i nsul ated and an overall jacket on all conductors. Insulation on the

thernocoupl e wires shall be suitable for service at tenperature of carrier
pipe. No splicing or other connections will be allowed in the thernocouple
Wi re between sensor |location and termination point. The location of this
sensor shall be at either the 1:30 or 10:30 position. At the |ocation of
the sensor the carrier pipe shall be insulated with an approved cal ci um
silicate insulation of 125 mr 5 inches m nimumthickness. This insulation
shall extend at |east 150 mr 6 i nches on each side of the actual sensor

| ocation and shall be clad with an al um num j acket.

.9.1.3 Term nal s

The wires fromeach casing or carrier pipe tenperature sensor shall be
extended into the nearest manhole and termnated in a NEVA ICS 4 type 4
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wat er proof encl osure, of suitable size, nmounted near the top of the manhol e
at a location near the manhol e entrance so as to be accessi bl e without
entrance into the manhol e, where possible. The ternination of the sensor
wires shall be with a connector type OVEGA M ni ature Jack Panel (MIP-*-*-T)
or exact equal. The thernocouple jack panel shall be nounted to the back
plate of the NEVA ICS 4 type 4 enclosure. The tenperature sensors shall be
| abel ed at their termination within the NEMA ICS 4 type 4 enclosure; a
drawi ng showi ng the | ocation of each tenperature sensor shall be |am nated
and attached to the inside of the NEMA ICS 4 type 4 enclosure. The

manuf acturer's operating casing tenperature factors for each tenperature
sensor |location shall be lamnated to a card attached to the inside of the
NEVA | CS 4 type 4 enclosure. Al tenperature sensors shall be verified as
operational by an independent |aboratory, hired by the Contractor, after

backfilling is conplete but before the systemis accepted.
.9.2 Initial Thermal Performance Test
After the systemconstruction is conplete, including all backfilling, and

the system has reached operating condition for not |ess than 48 hours nor
nore than 168 hours, all of the tenperature sensors shall be read by an

i ndependent | aboratory with experience and equi prent appropriate for the
sensors used. For each tenperature sensor location the initial casing
tenmperature shall be recorded. Al of the tenperature values of the
tenmperature sensors shall be tabulated and subnitted in accordance with
requi rements herein.

.9.3 Warranty Thermal Performance Test

After not less than 9 nonths nor nmore than 11 nonths of continuous
operation, all of the tenperature values of the tenperature sensors shal
be read by an independent |aboratory with experience and equi pnent
appropriate for the sensors used. The tenperature shall be tabul ated and
submitted in accordance with requirements herein.

.9.4 System Fai l ure
System shal | be deened a failure when the conduit surface tenperature

exceeds values in Table 3, that portion shall be repaired and tenperatures
agai n neasured and recorded.

TABLE 3
Carrier pipe Accept abl e Casi ng
Tenperature TP Tenperature TC
(degrees Q) (degrees Q)

121 43

135 47

149 50

163 54

177 58

204 65

218 68

232 72
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TABLE 3

Carrier Pipe Accept abl e Casi ng
Tenperature TP Tenperature TC

(degrees F) (degrees F)
250 110
275 116
300 123
325 129
350 136
400 149
425 155
450 162

The foll owi ng equations were used to cal cul ate the above val ues:
TC, </=[(0.261) X (TP) + 44.3]TC, </=[(0.261) X (TP) + 11.5]

-- End of Section --
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