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SECTION 22 15 14.00 40

GENERAL SERVI CE COMPRESSED- Al R SYSTEMS, LOW PRESSURE
11/17

NOTE: This guide specification covers the

requi renents for aboveground and under ground pi ping
systens and certain conponents with pressure ratings
of 862 kil opascal 125 pounds per square inch, gage
and | ess, using existing air supply.

Show on the drawi ng, size, rating, or other details
of piping requirenments for specific project
application not covered in the specifications.

Use synbols or | egends on the draw ng indicated
herei n, addi ng proper suffix where provided. For
exanple,"” 100 mllimeter 4 inch Type BCS-PS. "

I ndi cate on draw ng underground piping requiring
supports from sl abs.

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

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

Conment s, suggestions and reconmmended changes for
this gui de specification are wel cone and shoul d be
submtted as a Criteria Change Request (CCR).
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PART 1 GENERAL
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NOTE: If Section 40 17 30.00 40 VELDI NG GENERAL
PIPING is not included in the project specification
insert the applicable requirenents fromthat
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docunent and del ete the foll ow ng paragraph
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Section 40 17 30.00 40 WELDI NG GENERAL PI PI NG applies to work specified in
this section.

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

NOTE: |f Section 23 00 00 AIR SUPPLY, DI STRI BUTI ON
VENTI LATI ON, AND EXHAUST SYSTEMS is not included in
the project specification, insert the applicable
requirenents fromthat docunment and del ete the
fol |l owi ng paragraph

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

Section 23 00 00 AIR SUPPLY, DI STRIBUTI ON, VENTI LATI ON, AND EXHAUST SYSTEMS
applies to work specified in this section.

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

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

pl ace the reference in the Reference Article. Also
use the Reference Wzard's Check Reference feature
to update the issue dates.

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

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

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

Al SC 360 (2016) Specification for Structural Stee
Buildings

AMERI CAN WATER WORKS ASSCCI ATI ON ( AWMA)

AWM C104/ A21. 4 (2016) Cement-Mortar Lining for
Ductile-lron Pipe and Fittings for Water

AWM C504 (2015) Standard for Rubber- Seated
Butterfly Val ves

SECTI ON 22 15 14.00 40 Page 4



AMERI CAN VELDI NG SCCI ETY ( AWS)

AWS VWHB- 2.9

AWS-03

(2004) wel di ng Handbook; Vol ume 2, Wl ding
Processes, Part 1

(2011) wel di ng Handbook, Volunes 1 thru 4

ASME | NTERNATI ONAL ( ASME)

ASME A112.18.1/CSA B125.1

ASME B16. 1

ASME B16. 22

ASME B16. 3

ASME B16. 39

ASME B16. 5

ASME B16. 9

ASME B18. 2. 2

ASME B31.1

ASME B31. 3

ASME B40. 100

ASME BPVC

ASME BPVC SEC VII1 D1

(2012; R 2017) Plunbing Supply Fittings

(2015) Gray Iron Pipe Flanges and Fl anged
Fittings O asses 25, 125, and 250

(2013) Standard for Wought Copper and
Copper Alloy Solder Joint Pressure Fittings

(2011) Malleable Iron Threaded Fittings,
Cl asses 150 and 300

(2014) Standard for Mlleable Iron
Threaded Pi pe Unions; C asses 150, 250,
and 300

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

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

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

(2016) Process Piping

(2013) Pressure Gauges and Gauge
Attachments

(2010) Boiler and Pressure Vessels Code

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

ASTM | NTERNATI ONAL ( ASTM

ASTM Al126

ASTM A181/ A181M

ASTM A183

ASTM A197/ A197M

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

(2014) Standard Specification for Carbon
St eel Forgings, for General -Purpose Piping

(2014) Standard Specification for Carbon
Steel Track Bolts and Nuts

(2000; R 2015) Standard Specification for
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ASTM A216/ A216M

ASTM A234/ A234M

ASTM A278/ A278M

ASTM A307

ASTM A395/ A395M

ASTM A436

ASTM A53/ A53M

ASTM A536

ASTM A563M

ASTM A666

ASTM B148

ASTM B164

ASTM B280

ASTM B370

ASTM B584

ASTM B61

Cupol a Mal |l eabl e Iron

(2016) Standard Specification for Steel
Castings, Carbon, Suitable for Fusion
Wel di ng, for Hi gh-Tenperature Service

(2017) Standard Specification for Piping
Fittings of Wought Carbon Steel and All oy
Steel for Mdderate and Hi gh Tenperature
Service

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

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

(1999; R 2014) Standard Specification for
Ferritic Ductile Iron Pressure-Retaining
Castings for Use at El evated Tenperatures

(1984; R 2015) Standard Specification for
Austenitic Gray Iron Castings

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

(1984; R 2014) Standard Specification for
Ductile Iron Castings

(2007; R 2013) Standard Specification for
Carbon and Alloy Steel Nuts (Metric)

(2015) Standard Specification for Anneal ed
or Col d-Wrked Austenitic Stainless Steel
Sheet, Strip, Plate and Fl at Bar

(2014) Standard Specification for
Al um num Bronze Sand Casti ngs

(2003; R 2014) Standard Specification for
Ni ckel - Copper Alloy Rod, Bar, and Wre

(2016) Standard Specification for Seanl ess
Copper Tube for Air Conditioning and
Refrigeration Field Service

(2012) Standard Specification for Copper
Sheet and Strip for Building Construction

(2014) Standard Specification for Copper
Al'l oy Sand Castings for Ceneral
Applications

(2015) Standard Specification for Steam or
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ASTM B62

ASTM B733

ASTM B749

ASTM C592

ASTM C920

ASTM D1693

ASTM D2000

ASTM D2239

ASTM E1

ASTM F104

ASTM F568M

Val ve Bronze Castings

(2017) Standard Specification for
Conpositi on Bronze or Qunce Metal Castings

(2015) Standard Specification for
Aut ocat al ytic (El ectrol ess)
Ni ckel - Phosphorus Coatings on Metal

(2014) Standard Specification for Lead and
Lead Alloy Strip, Sheet and Plate Products

(2016) Standard Specification for M neral
Fi ber Bl anket Insulation and Bl anket - Type
Pi pe Insul ation (Metal-Msh Covered)
(I'ndustrial Type)

(2018) Standard Specification for
El ast oneric Joint Seal ants

(2015) Standard Test Method for
Envi ronment al Stress-Cracki ng of Ethyl ene
Plastics

(2012; R 2017) Standard Cl assification
System for Rubber Products in Autonotive
Applications

(2012) Standard Specification for
Pol yet hyl ene (PE) Pl astic Pipe (SIDR PR)
Based on Controlled I nside D aneter

(2014) sStandard Specification for ASTM
Li qui d-i n-G ass Thernoneters

(2011) Standard C assification Systemfor
Nonnet al | i ¢ Gasket Materials

(2007) Standard Specification for Carbon
and Alloy Steel Externally Threaded Metric
Fasteners

COVWPRESSED Al R AND GAS | NSTI TUTE (CAd)

CAG B19.1

(2010) Safety Standard for Conpressor
Systems

| NTERNATI ONAL SCCI ETY OF AUTOVATI ON (| SA)

ISA 7.0.01

(1996) Quality Standard for Instrument Air

MANUFACTURERS STANDARDI ZATI ON SCCI ETY OF THE VALVE AND FI TTI NGS

| NDUSTRY ( MSS)

M5S SP-58

(1993; Reaffirnmed 2010) Pi pe Hangers and
Supports - Materials, Design and

Manuf acture, Sel ection, Application, and
Installation

SECTI ON 22 15 14.00 40 Page 7



1.

MBS SP- 67 (2017; Errata 1 2017) Butterfly Val ves

MBS SP-70 (2011) Gray Iron Gate Val ves, Flanged and
Thr eaded Ends

MBS SP-72 (2010a) Ball Valves with Flanged or
Butt-Wel di ng Ends for General Service

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

NATI ONAL AERONAUTI CS AND SPACE ADM NI STRATI ON ( NASA)

RCBEA GUI DE (2004) NASA Reliability Centered Buil ding
and Equi prent Accept ance Cuide

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

CID A-A-1922 (Rev A; Notice 3) Shield, Expansion
(Caul ki ng Anchors, Single Lead)

CID A-A-1923 (Rev A; Notice 3) Shield, Expansion (Lag,
Machi ne and Externally Threaded Wedge Bolt
Anchors)

CID A-A-1924 (Rev A, Notice 2) Shield, Expansion (Self
Drilling Tubul ar Expansion Shell Bolt
Anchors

CID A-A-55614 (Basic; Notice 2) Shield, Expansion

(Non-Drilling Expansi on Anchors)

2 SUBMITTALS

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

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

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

t he project.

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

(Engi neering Division or other organization in the
District OOfice); "AO" for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes

SECTI ON 22 15 14.00 40 Page 8



following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Use the "S" Cassification only in SD-11 C oseout
Submittals. An "S" following a submittal item

i ndicates that the submittal is required for the
Sustai nability eNotebook to fulfill federally

mandat ed sustai nabl e requirenents in accordance with
Section 01 33 29 SUSTAI NABI LI TY REPORTI NG

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

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

Government approval is required for subnmittals 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 CGCovernment.] Submittals with an "S" are for inclusion in the
Sustai nability eNotebook, in conformance to Section 01 33 29 SUSTAI NABI LI TY
REPORTI NG. Submit the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Installation Drawi ngs; C[, | 11
SD- 03 Product Data
Equi prent and Performance Data; C[, | 11
Underground Piping Materials; C[, [ 11
Aboveground Pi ping Materials; ¢, | 11
Pi pi ng Specialties; C[, [ 11
Supporting Elenents; C[, [ 11
Air Conpressors; ¢, | 11
Val ves; ([, | 11
Accessories; C[, | 11
M scel | aneous Materials; C[, [ 11
SD- 05 Design Data
Desi gn Anal ysis and Cal culations; C[, | 11
SD-06 Test Reports
Pi pi ng System Test Report
SD-07 Certificates

Under ground Piping Materials

SECTI ON 22 15 14.00 40 Page 9



Aboveground Pi ping Materials
Supporting El enents
Valves
M scel | aneous Materials
SD- 10 Operation and Mii ntenance Data
Qperation and Mai ntenance Manual s
1.3 QUALI TY CONTROL

1.3.1 Predictive Testing and I nspection Technol ogy Requirenents

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

NOTE: The Predictive Testing and I nspection (PT&l)
tests prescribed in Section 01 86 12.07 40
RELI ABI LI TY CENTERED ACCEPTANCE FOR MECHANI CAL
SYSTEMS are MANDATORY for all [NASA] | ] assets
and systens identified as Critical, Configured, or

M ssion-Essential. |If the systemis noncritical
nonconfi gured, and not m ssion-essential, use sound
engi neering discretion to assess the value of adding
these test and acceptance requirenments. See Section
01 86 12.07 40 RELI ABI LI TY CENTERED ACCEPTANCE FOR
MECHANI CAL SYSTEMS for information regardi ng cost
feasibility of PT&

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

This section contains systens or equi pnent conponents regul ated by NASA' s
Reliability Centered Buil ding and Equi pnent Acceptance Program This
programrequires the use of Predictive Testing and I nspection (PT&)
technol ogies in conformance with the RCBEA GUI DE to ensure that building
equi pnent and systens have been installed properly and contain no
identifiable defects that shorten the design life of a systemor its
components. Satisfactory conpletion of all acceptance requirenents is
required to obtain Governnent approval and acceptance of the work.

Perform PT& tests and provide subnmittals as specified in Section
01 86 12.07 40 RELI ABI LI TY CENTERED ACCEPTANCE FOR MECHANI CAL SYSTEMS

PART 2 PRODUCTS

2.1  SYSTEM DESCRI PTI ON
Subnmit installation drawings for | ow pressure conpressed air systens in
accordance with the paragraphs titled ABOVEGROUND Pl PI NG MATERI ALS and
UNDERGROUND PI PI NG MATERI ALS
Acconpany drawi ngs with curves indicating that an essentially flat
reduced-pressure curve for the capacity demand of the systemis net by the
proposed val ves.

In lieu of separate hangers, a shop drawi ng of trapeze hangers with solid
or split-ring clanps may be subnmitted for approval

SECTION 22 15 14.00 40 Page 10



2.1.1 Desi gn Requi renents

Provi de equi pnment and perfornmance data subnitted for piping systens show ng
conformance with ASME Code

Provi de design anal ysis and cal cul ations for | ow pressure conpressed air
systens that have flow rates, air distribution, pressure, and insulation
that nmeet the requirenents of the standards cited in this section

2.2 EQUIPMENT
2.2.1 Pi pi ng Specialties
2.2.1.1 Ai r-Pressure-Reduci ng Stations

Install a pressure-reducing station conplete with a relieving
pressure-reduci ng val ve, val ve bypass, particle filter, pressure indicator
upstream of station, pressure indicator downstream of station, and

regul ated air-pressure relief valve

Construct the pressure regulator body of zinc or alunminumdie castings that
are rated for the service. Use a diaphragmmaterial that is a reinforced
air-, oil-, and water-resistant elastoner. Ensure that all conponents
exposed to the fluid stream being controll ed are nmade of [nonferrous]
[suitable nonnetallic] materials. Ensure that valves are a bal anced
construction-relieving type that will automatically prevent excess pressure
buildup.

Construct filters of [zinc] [aluminun] die castings, rated for the service,
and furnished with iron pipe size (ips) connections. Ensure that bow
materials are alum numand that the filter is serviceable by bow

qui ck-di sconnect devices. Equip the bow with a manual drain cock
Separate liquid particles by centrifugal and qui et zone action. Renove
solid particles up to 15 microneters by filter elenents of [sintered
bronze] [corrosion-resistant steel] nesh.

[ Conbination manual drain filter-regulator units conformng to the above
requirenents are acceptable in lieu of separate units.

] Provide pressure-relief valves rated for the pressure experienced on the
hi gh- pressure side and sized for the full installed capacity of the
pressure regulating station at the pressure experienced on the | ow pressure
side. Set the valve so that the pressure does not exceed the correct
| owsi de pressure by greater than [20] [__ ] percent. Rate and | abel the
valve. Ensure that the seat nmaterial is suitable for the service

2.2.1.2 Air Line Lubricators
Install air line lubricators that feed the lubricant in pul ses and that
have a pi ckup tube, polycarbonate resin bow, large fill opening, netering
rod flow adjuster, sight ball, and drain cock

Use lubricators suitable for 1380 kil opascal at 74 degrees C 200 psig at
165 degrees F.

2.2.1.3 Conpr essed- Air Receivers

Ensure that the conpressed air receivers conformto the sizes and
capacities specified. Design such vessels for working pressures and

SECTION 22 15 14.00 40 Page 11



service in accordance with the ASME BPVC SEC VIII D1, and | abel the
receivers with this infornmation.

Provi de conplete vessels, with connections for drain, supports, and other
required accessori es.

2.2.1.4 Grooved Pi pe Couplings and Fittings

Fabricate the housing for couplings in at least [two] [__ ] parts of
[mal | eabl e] [ductile] iron castings. Provide nolded synthetic rubber
coupling gaskets conform ng to ASTM D2000. Provi de oval -neck track-head
coupling bolts wth hexagonal heavy nuts, conform ng to ASTM A183.

Fabricate pipe fittings used with couplings of [rmalleable] [ductile] iron
castings. Where a manufacturer's standard size [malleable] [ductile] iron
fitting pattern is not available, use fabricated fittings.

Fabricate fittings fronf Schedule 40][10 mllineter 0.375-inch wall] in

accordance with ASTM A53/ A53N, Grade B, seanl ess steel pipe. Ensure that
the wall thickness of the |ong-radius seam ess welding fittings match the
wal | thickness of the pipe, and conformto ASTM A234/ A234N and ASME B16. 9.

2.2.1.5 Pressure Gages

Ensure that the pressure gages conformto ASME B40.100 and are Type |

Class 1, (pressure) for the pressures indicated. Provide a pressure gage
size that is 90 millimeter 3 1/2 inches. Ensure the cases are constructed
of corrosion-resistant steel conformng to [the Al SI 300 series] [ASTM A666
] with an ASM No. 4 standard comercial polish or better. Equip the gages
with a danper screw adjustnent in the inlet connection.

[ Equi p the gages with an adjustable, red marking indicator
1]2.2.1.6 Thermometers

Provide the thernoneters that conformto ASTM E1 and that are industri al
pattern Type |, Cass 3. Ensure that thernoneters installed [1830]
millimeter [6] feet [__ ] or higher above the floor have an adjustable
angl e body. Ensure the scale is at least [178] nillineter [7]-inches
[ ] long. Ensure the case face is constructed of [the manufacturer's
standard polished alumnun] [AISI 300 series polished corrosion-resistant
steel]. Ensure that the thernoneter range neets the service requirenents.
Provide a thernometer with nonferrous separable wells.

2.2.1.7 Li ne Strainers

Provide [Y-type] [T-type grooved end] strainers with a renovabl e basket.
Ensure that strainers of 50 nmm 2 inch ips or smaller have screwed ends and
that strainers of 65 nm2 1/2 inch ips or larger have flanged ends. Ensure
that the body working pressure rating exceeds the naxi mum service pressure
of the systemby at |east 50 percent. Ensure that the body has cast-in
arrows to indicate the direction of flow Ensure that the strainer bodies
fitted with screwed screen retainers have strai ght threads and are gasketed
with nonferrous netal. Ensure that the strainer bodies fitted with

bol ted-on screen retainers have offset bl owdown holes. Fit strainers

| arger than 65 nm2 1/2 inches with the manufacturer's standard bl owdown
val ve. Provide [cast bronze confornming to ASTM B62] [cast iron conform ng
to ASTM A278/ A278N Class 30] [ductile iron conforming to ASTM A536] body
material. Wiere the systemnmaterial is nonferrous, provide a nonferrous
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strai ner body materi al

Ensure the mninmumfree-hole area of the strainer element is equal to at
least [3.4] [__ ] times the internal area of connecting piping. Ensure
that the strainer screens for air service have a nesh cloth smaller than
[0.15] millimeter [0.006] inch [ ] and that the screens have finished
ends fitted to machi ned screen chanber surfaces to preclude bypass flow.
Ensure that the strainer elenent material is [AISI Type [304] [316]
corrosion-resistant steel] [Mnel netal].

. 2.2 Ai r Conpressors

Provide a standard piston air conpressor conplete with air tank, [air
dryer,][air cooler,] and other appurtenances. Ensure that the conpressor
and installation conforms to CAG B19.1. Ensure that the conpressor
capacity is as required for service and provide continuous control air when
operating on a 1/3-on 2/3-of f cycle. Provide an oil-level sight indicator
on the conpressor and a coal escing oil filter on the conpressor discharge
line. [Provide [continuous-duty silica-gel air dryers with reactivation]
[mass-refrigerated air dryer] that maintain the air in the systemwith a
dew point | ow enough to prevent condensation at mnus 11 degrees C at 124
kil opascal 13 degrees F at 18 psi mmin pressure. Locate the air dryer at
the outlet of the tank.] Ensure that the control air delivered to the
systemconforns to | SA 7.0.01

. 2.3 Valves
.2.3.1 Bal | Val ves (BAV)
Ensure that ball valves conformto MSS SP-72 and are Style [1] [3].

Ensure that grooved end ball valves are used only if the manufacturer
certifies valve perfornmance in accordance with MSS SP-72

Provi de val ves rated for service at [1207] |
[93] [ ] degrees C [175] |

] or nore kil opascal at
] degrees F.

] or nore psi at [200] |

For val ve bodies of 50 nm 2 inch ips or snmaller, use screwed end
connections constructed of Cl ass A copper alloy.

For valve bodies in sizes 65 nm2 1/2 inch ips or |larger, use flanged-end
connections constructed of Class [D] [E] [F] material

Provide balls and stenms for valves 50 mmor smaller 2 inch or smaller ips
are [the manufacturer's standard C ass A copper alloy with 900 Brinell hard
chrone plating finish] [Cass C corrosion-resistant steel alloy with hard
chrone plate]. Ensure that electroless nickel plating conforns to ASTM B733.

Provide balls and stens for valves 65 mmor larger 2-1/2 inch or larger ips
are the manufacturer's standard C ass C corrosion-resistant steel alloy
with hard chrone plate. For valves 150 nmor larger 6 inch or |arger ips,
ensure that balls are Cass Dwith 900 Brinell hard chronme plate. Ensure
el ectrol ess nickel plating conforns to ASTM B733.

Design valves that allow flow fromeither direction and that will sea
equal ly tight in either direction

Ensure that val ves have flow areas that are the sane size as the pipe flow
area.
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Do not provide valves with ball seals kept in place by spring washers.
Ensure that all val ves have adjustabl e packing glands. Use
tetrafl uoroet hyl ene seats and seal s.

Ensure that val ve body construction is such that torque froma pipe with a
valve in installed condition does not tend to disassenble the valve by
stripping setscrews or by |oosening body end inserts or coupling nuts.
Ensure that torque froma pipe is resisted by a one-pi ece body between end
connections or by bolts in shear where the body has a mating flange or
surface-bolted construction

.2.3.2 Butterfly Val ves (BWY)
Ensure that butterfly valves conformto MSS SP-67

Use grooved end butterfly valves in services to 110 degrees C 230 degrees F
provi ded the manufacturer certifies valve performance in accordance wth
MBS SP- 67.

For nounting between specified flanges, use wafer type butterfly val ves
that are rated for 1034 kil opascal 150 psig shutoff and nonshock worKking
pressure. Select a cast ferrous netal body conformng to ASTM A126, d ass
B, and to ASME B16.1 for body wall thickness.

Provide valves installed in insulated piping systens with extended bonnets,
pl aci ng the operator beyond the specified insulation

Ensure that butterfly valves used in buried piping systens conformto
requirenents of AWM C504, Class 150B, with integrally cast flanges and a
manual worm gear operator. [Design and construct valves for buried or 60
ki | opascal 20-foot head subrerged service in brackish water. ]Ensure that
fl anged ends conformto the requirenents of ASME B16.1. Ensure that valve
operation requires at least [20] [___ ] turns for full closure of the
valve with an input effort of [68] [__ ] newton per neter [50] [ ]
foot-pounds of torque. Coat the external surfaces with a bitumnm nous seal er
conform ng to AWM C104/ A21. 4.

Ensure that the valve boxes are at least [4.7] millineter [3/16] inch
[ ] thick-cast-iron construction with |ocking cover with an
identification |l egend. Install adjustable extension boxes with a [screw]
[slide] adjustnment. Fit valves 80 nmm 3 inches and under with 108 mllineter
a 4 1/4 inch dianmeter shaft and val ves 100 nm 4 inches or larger, fitted
withl 33 millinmeter a 5 1/4 inch shaft. Fit the bases to the valve
Ensure that the fullyextended |l ength of the box exceeds the depth of cover
by at least 4 inches. Supply one valve operating wench for each size
val ve nut. Provide guide rings where operating rods are |onger than 1830
mllimeter 6 feet. Coat internal and external surfaces with a bitum nous
seal er in accordance with AWM Cl104/ A21. 4.

Ensure that the disk is free of external ribs and streamined. Fabricate
the disk fromcast [ferrous] [nonferrous] alloys confornming to [ ASTM Al126
for Class B, cast iron] [ASTM A436 for Type [1] [2] copper-free austenitic
cast iron] [ASTM A216/ A216lN for Grade WCB cast steel] [ASTM A395/ A395N and
ASTM A536 for ductile iron] [ASTM B62] [ASTM B584] [ ASTM B148].

Do not use taper pins to secure the valve disk to the shaft.

Fabricate shafts from[AlISI 300 series] [17-4 PH corrosion-resistant steel]
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[ nickel copper alloy conformng to ASTM B164]. Shafts may be [one- pi ece]
[stub-shaft]. Extend stub shafts into the disk hub to at least 1-1/2 tines
the shaft dianeter except where angle disk construction is used. Design
the connection between the valve shaft and disk so that it transnits shaft
torque equivalent to at least [75] [__ ] percent of the torsion strength
of the mnimumrequired shaft dianmeter. Ensure that the m ni num noni na
shaft dianeter for all valves is in accordance with the foll ow ng:

VALVE SI ZE SHAFT DI AMETER VALVE SI ZE SHAFT DI AMETER
MILLIMETER MILLIMETER MILLIMETER MILLIMETER
65 11 250 28
80 13 300 32
100 15 356 38
125 17 406 41
150 19 457 a7
200 22 508 54
VALVE SI ZE SHAFT DI AMETER VALVE SI ZE SHAFT DI AMETER
INCHES INCHES INCHES INCHES
21/2 7/16 10 11/8
3 1/2 12 11/4
4 5/8 14 11/2
5 11/16 16 15/8
6 3/4 18 17/8
8 7/8 20 21/8

Use resilient elastonmer seats and seals designed for field renoval and

repl acenent. Provide [Buna-N] [ethyl ene propyl ene terpolyner]

[chloroprene] [__ ] elastoners formulated for continuous inmersion
service at [107] degrees C [225] degrees F[__ | ] mininum Apply at |east
[1o0] [ ] percent bel ow t he maxi mum conti nuous service tenperature.
Apply bondi ng adhesives that conply with el astoner tenperature requirements
and that have an effective life equal to or greater than that of the
elastomer.

Design seals to be used on 500 mm 20 inch and smaller valves with [standard
split V packing] [dual Orings] [quad rings] [an adjustable pulldown].

If seats are installed in the valve body or on the disk, do not use
circular cross-section Oring construction

Ensure that seat or disk mating surfaces are corrosion-resistant material

and are [wel ded to substrate and ground] [nmechanically retained]. Do not
use plated or sinmilarly applied surfacing nmaterials.
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Ensure that bearings are the permanently |ubricated sl eeve type of

[ manufacturer's standard corrosion-resistant steel][bronze][nickel -copper
alloy][nylon][filled tetrafl uoroethylene]. Ensure that the bearings are
designed for [a pressure not exceeding the published design |load for the
bearing material] [one-fifth of the conpressive strength of the bearing or
shaft material]. Provide the operating end of the shaft with [dual inboard
bearings] [a single inboard and an outboard bearing in or beyond the
operator].

Provi de a padl ocking feature to nake the val ve tanper proof.

For bal ancing service, ensure that val ve operators are capable of infinite
posi tion | ocki ng.

Provi de manual nonchai n-operated valves up to 200 nm 8 inches with |ever
| ock handl es that have at | east nine positions and that do not exceed [457]
mllimeter [18] inches [ ] in length.

Provi de nmanual valves with gear operators when the valves are 250 nm 10
inches or larger, or smaller if the application torque exceeds a pull of
[108] newton-neter [80] pounds [__ ].

Where val ves are indicated to be chain-operated, equip all sizes with gear
operators, and ensure that the chain lengths are suitable for proper
st owage and operation

Use worm gear operators. Totally enclose the operator in a cast-iron
housing suitable for grease or oil lubrication. Ensure that the gears are
"hobcut." Ensure that cast-iron-housed traveling-nut operators conformto
AWM C504. Size the operators to provide the required static or dynanmc
torque, with a maxi nrum manual pull of [108] newton-neter [80] pounds
[ ] on the handwheel or chain wheel.

Provi de nodul ating or renmpotely actuated two-position service valves with
pneumati c operators, pilot positioners, valve position indicators, and
boosters and rel ays.

Maxi mum | oad on a pneunatic operator cannot exceed [85] |
rated operator capacity.

] percent of

.2.3.3 Di aphragm Control and Instrument Val ves (DClV)

Ensure that 8 mmand 10 mm 1/4 and 3/8 inch di aphragm val ves have a forged
brass body with a reinforced tetrafl uoroethyl ene di aphragm AISI 300 series
corrosion-resi stant steel spring.

.2.3. 4 Gage Cocks (GO

Provi de T-head or |ever handl e ground key gage cocks, with washer and
screw, constructed of polished ASTM B62 bronze, and rated for 862 kil opasca
125 psi saturated steam service. Ensure that end connections suit the
service, with or without a union and nipple.

.2.3.5 Gate Val ves (GAV)
Ensure that gate valves 50 mm 2 inches or smaller conformto MSS SP-80

Ensure that the packing is woven nonashestos material that is at |east
[25] ] ] percent, by weight, inpregnated with tetrafl uoroethylene resin.
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Provide gate valves 65 nm2 1/2 inches or larger that are Type I, Cass 1,
conformng to MSS SP-70. Install flanged valves, with bronze trim and
out si de screw and yoke (OS&Y) construction. Ensure that the packing is
woven nonasbestos material that is at |least [25]] ] percent, by weight,
i mpregnated with tetrafl uoroethyl ene resin.

2.2.3.6 d obe and Angle Valves (GLV and ANV)

Ensure that gl obe and angle valves 50 mMmm 2 inches and snaller conformto
MBS SP-80. For tunnels, equipnent roons, or factory-assenbl ed equi prent,
provi de union-ring bonnet, screwed-end valves. Ensure that the disk is
free to swivel on the stemin all valve sizes. A conposition seating
surface disk construction nmay be substituted for all netal disk

construction.

Ensure that the gl obe and angle valves 65 mm 2 1/2 inches and | arger
conformto MsSS SP-80. Provide val ve bodies of cast iron conformng to
ASTM A126, Class A, as specified for dass 1 valves under MSS SP-70.
Provi de flange val ve ends that conformw th ASME B16.1, and ensure that
out si de stem and yoke (0S&Y) val ves are used.

For packing, use a woven material that is at |east 25 percent, by weight,
i mpregnated with tetrafl uoroethylene resin.

2.2.3.7 Eccentric Plug Val ves (EPV)

Provi de eccentric plug valves in sizes 50 nm 2 inches and smal |l er
constructed of [manufacturer's standard brass] [bronze materials conformng
to [ ASTM B61] [ASTM B62]] [cast iron conformng to ASTM A126, C ass B]
Ensure that the valves are rated for service at 1207 kil opascal 175 ps

maxi mum nonshock pressure at 93 degrees C 200 degrees F. Use a val ve body
with [screwed] [grooved] ends. Coat eccentric plug surfaces in contact
with flowwith a 60 to 70 Shore A duroneter hardness el astomer resistant to
conpressed air.

Ensure that material for eccentric plug valves in sizes 65 M 2 1/2 inches
or larger consists of [Type 2 nickel alloy iron conformng to ASTM A436]
[cast iron conforming to ASTM A126]. Ensure that the valves are rated for
service at 1207 kil opascal 175 psi maxi mum nonshock pressure at 93 degrees C
200 degrees F. Use valve bodies with [screwed] [grooved] ends. Coat
eccentric plug surfaces with a 60 to 70 Shore A duroneter hardness

el astoner that is resistant to conpressed air. For specified applications,
in sizes to 125 mm 5 inch ips, the cross-sectional area of the valve bore,
when open, equals the pipe inlet area. Ensure that the valves used for

conbi nati on shutoff and bal ancing service are fitted with a nmenory devi ce.
Provide a nenory device or mechanismthat permts a valve set at a bal ance
point to be opened or closed, but not beyond the bal ance point. Fit valves
up to 150 mMmm 6 inch ips with a renovable | ever operator. Fit valves 150 mm
of 6 inch ips or larger, with a totally enclosed fl ood-1|ubricated worm gear
drive such that the operating torque does not exceed [67] [
per neter [50] [ ] foot-pounds.

2.3 MATERIALS
2.3.1 Under ground Piping Materials

2.3.1.1 Pi pi ng Types

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

SECTION 22 15 14.00 40 Page 17



NOTE: Type BCS-PS materials are suitable for |eak
tight conpressed air 862 kil opascal 125 pounds per
square inch gage and less, all butt weld (no flange,
no thread) construction

Anode and rectifier cathodic protection should be
used to protect against rapid point netal |oss due
to failure to detect a fault or "holiday."
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Ensure that BCS-PS bl ack carbon steel piping with a polyethylene sheath
conforns to ASTM A53/ A53l, Type [E] [S], in sizes through 250 mm 10 i nch i ps.
For pipe in sizes 12 inches and | arger, select Schedule 40 or be 10
mllimeter 0.375 inch thick.

Make sheath joints with a thermally fitted shrinking sleeves applied with
factory-approved shrinking devices. Mke taped fitting protection and
repairs in accordance with manufacturer's instructions. Ensure that the
electrical flaw detection testing at the factory requires 10,000 volts to
be impressed across the sheath. Sheath breakdown voltage is at |east

13, 000 volts.

.3.1.2 Fittings

Provi de | ong-radius butt-weld carbon steel fittings confornng to

ASTM A234/ A234N and ASME B16.9 to match pipe wall thickness. Do not use

pi pe bending. Ensure that aboveground terminal fittings are 1034 kil opasca
150- pound wor ki ng steam pressure (wsp) forged-steel weld-neck flanges to

mat ch the wall thickness, conformng to ASME B16.5 and ASTM A181/ A181N

Cl ass 60.

.3.2  Aboveground Piping Materials
.3.2.1 Conpressed Air Systems 862 Kil opascal 125 Psig And Less
a. Type BCS Bl ack Carbon Stee

For pipe 6 mmthrough 40 mm 1/8 through 1 1/2 inches provi de Schedul e 40,
furnace butt wel ded, black carbon steel, conform ng to ASTM A53/ A53V, Type
F, Gade A

For pipe 50 mmthrough 250 mm 2 through 10 inches, provide Schedul e 40,

[ seam ess] [electric resistance wel ded], black carbon steel, conformng to
ASTM A53/ A53VN, Grade B, Type [E] [S]. Use G ade A pipe for pernissible
field bending.

For pipe 300 nm 12 inches and over use a 10 millineter a 0.375 inch wall,
[ provi de seam ess, black carbon steel, conform ng to ASTM A53/ A53V, G ade

B, Type [E] [S]].

For fittings 50 nm 2 inches and under, provide 150 (psig) wsp, banded,
bl ack mal | eabl e iron, screwed, confornming to ASTM A197/ A197V and ASME B16. 3.

For unions 50 millinmeter 2 inches and under, provide 1724 kil opascal gage
250 psig wsp, female, screwed, black nalleable iron, with brass-to-iron
seat and a ground joint confornming to ASME B16.39. Use ductile iron
conform ng to ASTM A536 for grooved pi pe couplings.

For couplings 50 mm 2 inches and under, provide [standard wei ght, screwed,
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bl ack carbon steel] [ductile iron conform ng to ASTM A536].

For fittings 65 mllinmeter 2 1/2 inches and over, provide [steel, butt
wel ded, to match pipe wall thickness, conformng to ASTM A234/ A234N and
ASME B16.9] [ductile iron confornm ng to ASTM A536].

For flanges 65 mllimeter 2 1/2 inches and over, provide 150-psig wsp,
forged steel, welding neck to match pipe wall thickness, conformng to
ASME B16. 5.

For grooved pipe couplings and fittings 65 mMmm 2 1/2 inches and over, use
mal | eabl e iron couplings and fittings confornming to the paragraph Pl PING
SPECIALTIES.

b. Type GCS Gal vani zed Carbon Steel

For pipe 15 mmthrough 250 mm 1/ 2 t hrough 10 i nches, provide Schedul e 40,
[seam ess] [electric resistance wel ded], gal vani zed steel, conformng to
ASTM A53/ A53N, Grade B, Type [E] [S]. Type F is acceptable for sizes |ess
than 50 nm 2 inches.

For fittings 50 nm 2 inches and under, provide 1034 kil opascal 150-psig
wsp, [banded, gal vanized, nalleable iron, screwed, conformng to

ASTM A197/ A197V, ASME B16. 3] [ductile iron conformng to ASTM A53/ A53N and
ASTM A536].

For fittings 65 nm2 1/2 inches and over, provide 862 kil opascal 125 psig
wsp, cast-iron flanges and [flanged fittings, conform ng to ASTM Al126,
Class A, and ASME B16.1] [ductile iron conformng to ASTM A53/ A53l and
ASTM A536].

For unions 50 nmillimeter 2 inches and under, provide 2068 kil opascal 300
psig wsp, fenale, screwed, galvanized, malleable iron with a brass-to-iron
seat and a ground joint.

.3.2.2 Control and Instrunentation Tubing, to 207 Kilopascal 30 psig

a. Copper

For tubing with a 8 nm 1/4 inch m ni num out si de di aneter use [hard-drawn]
[ anneal ed] seanl ess copper, in accordance w th ASTM B280.

Provi de sol der joint wought copper fittings conformng to ASME B16. 22.

Use a conpression ball sleeve, [rod] [forged brass], conformng to SAE [72]
[88], UL-approved, with a mnimum pressure rating of 1380 kil opascal at 38
degrees C 200 psi at 100 degrees F.

Use solder that is 95-5 tin-antinony, alloy Sb 5, confornmng to AWS WHB- 2. 9.
Copper tubing systems may be installed using bolted nmechanical pipe
couplings with a central cavity design pressure responsive gasket. G oove
copper pipe and fittings in accordance with the coupling manufacturer's
recommendations.

b. Polyethyl ene

Use tubing constructed of black virgin polyethylene, conformng to

ASTM D2239, Type |, Grade 2, Cass C, and conformng to stress-crack tests
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performed in accordance with ASTM D1693. Ensure that nultitube harnesses
with polyester filmbarrier and vinyl jacket are at least [1.57] millineter
[0.062] inch [__
Use conpression ball sleeve fittings that are manufactured from [ brass]
[al um nun] [acetal resin].

.4 ACCESSORIES
.4.1 M scel | aneous Material s
.4.1.1 Bolting

For flange and general - purpose bolting, use hex-head bolts and conformto
ASTM F568N, Cl ass 4.8 or above ASTM A307, G ade B. Ensure that the heavy
hex-nuts conformto ASTM A563N ASME B18.2.2. Square-head bolts are not
acceptable.

For grooved couplings, use heat-treated carbon steel bolts and nuts
conform ng to ASTM A183.

.4.1.2 El ast oner Caul k

Provi de a two-conponent [polysul fide] [polyurethane-base] el astomner
caul king material conformng to ASTM C920.

.4.1.3 Escutcheons

Provi de escutcheons manufactured fromnnonferrous netals and [chrone plated]
[ hot - di pped gal vani zed] except when Al SI 300 series corrosion-resistant
steel is provided. Select the netals and finish in accordance with

ASME Al12.18. 1/ CSA B125. 1.

Provi de [one-piece] [split-pattern] escutcheons. Ensure that escutcheons
mai ntain a fixed position against a surface by nmeans of internal spring
tensi on devices or setscrews.

.4.1.4 Flashing
Ensure that the sheet |lead confornms to ASTM B749, Grade [B] [C] [D and

wei ghs at least [19] | ] kil ogram per square neter [4] | ] pounds
per square foot.

Ensure that the sheet copper confornms to ASTM B370 and wei ghs at | east
[4.88] | ] kil ogram per square neter [16] [ ] ounces per square foot.

.4.1.5 FIl ange Gaskets

Ensure that the conpressed non-asbestos sheet conforns to ASTM F104, Type
1, and is coated on both sides with [graphite] [__ ].

Ensure that the gasketing for grooved flange adapters is a
pressure-responsi ve el astonmer confornming to ASTM D2000.

.4.1.6 Pi pe Thread Conpounds

Use tetrafluoroethylene tape at least [0.05] [0.08] millimeter [2] [3] mils
thick for pipe sizes to and including 25 nm1 inch ips.
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Tetraf |l uoroet hyl ene di spersions and ot her suitable conpounds may be used
for other applications upon approval by the Contracting Oficer.

4.2 Supporting El ements

Provide all necessary piping system conponents and m scel | aneous required
supporting elenents. Ensure that supporting elenents are suitable for
stresses inmposed by system pressures and tenperatures, and natural and

ot her external forces.

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

NOTE: Refer to Section 23 05 48.00 40 VI BRATI ON AND
SEI SM C CONTROLS FOR HVAC PI PI NG AND EQUI PMENT f or
vi bration isol ati on consi derati ons.
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Ensure that the supporting elenents are [ FM approved] [UL-listed] and
conformto requirenents of ASME B31.3, and MSS SP-58, except as otherw se
noted. Type devices specified herein are defined in MSS standards unl ess
ot herw se not ed.

.4.2.1 Buil ding Structure Attachnents

Use concrete and masonry anchor devices that conformto requirenments of
ClD A-A-1922, CID A-A- 1923, CID A-A-1924, CID A-A-55614.

Install cast-in floor-nmounted equi prent anchor devices that provide
adj ust abl e positions.

Use built-in nmasonry anchor devices, unless otherw se approved by the
Contracting Oficer.

Do not use power-actuated anchoring devices to support nechani cal systens
components.

Ensure that beam cl anps are center-1loading Type [21] [28] [29] [30],
UL-listed, catal oged, and | oad-rated, and commercial | y nanufact ured.
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NOTE: C-clanps, as a neans of attaching hangers to
structural steel, should be avoi ded. Where used,
consider vibration forces and the single or

accunul ated | oad and resultant nonent on structural
steel.
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[Do not use C-clanps.]

Use cl anps to support piping that is 40 mm1 1/2 inches and snaller.

Provi de FM approved and UL-listed C-clanps with hardened cup tip, setscrew,
| ocknut, and retaining strap. Use a retaining strap section of at least [3
by 25] mllineter [1/8 by 1] inch [__ ]. Ensure that the thickness of
beam fl anges to which clanps are attached does not exceed 15 mllineter

0. 60 inch.

Construct concrete inserts in accordance with the requirements of MSS SP-58
for Type 18 hangars. Wen applied to piping of 50 nmm 2 inch ips or |arger
and where otherw se required by inposed |oads, insert a 305 mllineter
length of 13 mlIlimeter 1-foot length of 1/2-inch reinforcing rod that is
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wired through wing slots. Proprietary designs for continuous inserts may
be used upon approval by the Contracting Oficer

12.4.2.2 Hori zontal Pipe Attachments
Use Type 6 solid nalleable-iron pipe rings to support piping in sizes to
and including 50 nm 2 inch ips. Split-band rings may be used for piping up
to 25 mm 1 inch ips.

Use Types [1] [3] [4] attachnments to support piping in sizes through 200 nm
8 inch ips.

Use Type [41] [49] pipe rolls to support piping in sizes |larger than 200 nm
8 inch ips.

Use trapeze hangers fabricated from approved structural steel shapes, and
use U-bolts in congested areas and where nultiple pipe runs occur
Structural steel shapes [conformto supplenentary steel requirenents] [are
a commercially available, proprietary-design, rolled steel].

2.4.2.3 Vertical Pipe Attachnents
Use Type 8 vertical pipe attachnents.

2.4.2.4 Hanger Rods and Fi xtures
Use only circular cross-section rod hangers to connect building structure
attachnents to pi pe support devices. Pipe, straps, or bars of equival ent
strength nmay be used for hangers only where approved by the Contracting
Officer.

Provi de turnbuckles, swi ng eyes, and clevises as required by support system
to accommodat e pi pe accessibility and adjustnment for |oad and pitch

2.4.2.5 Suppl ementary St ee
Where it is necessary to franme structural nenbers between existing nenbers
or where structural nenbers are used in lieu of comercially rated
supports, design and fabricate such supplenmentary steel in accordance with
Al SC 360.

PART 3 EXECUTI ON

3.1 INSTALLATION

3.1.1 Under ground Pi pi ng System

3.1.1.1 Conpressed Air SystemlInstallation
Install conpressed air systens in accordance with the manufacturer's
instructions. Conduct installation in the presence of the Contracting

Oficer. Notify the Contracting O ficer [48] [ ] hours in advance of
t he wor k.

Conduct excavations in accordance with Section 31 00 00 EARTHWORK.
Lay piping at the beginning at the | ow point of a system and when the

piping is in the final position, ensure that the piping is true to the
grades and aligns with unbroken continuity of invert.
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[ Blocking and wedging is not pernitted.

] Ensure that pipes that pass through the walls are bel ow grade and t hat
ground fl oor slabs pass through pipe sleeves.

In fill areas, ensure that pipe passing under or through building grade
beans have at least [100] millineter [4] inches [ ] clearance in all
directions.

Where pipe penetrates earth or concrete grade, ensure that at |east [300]
mllimeter [12] inches | ] of polyethyl ene-coated Type BCS-PS pipe is
exposed to view.

Install Type BCS-PS nmaterials in accordance with the applicable

requi renents for underground piping and aboveground piping. Palletize the
pi pe in padded pallets at the factory and use padded gear to handle the

pi pefrompallet to final position. Protect surfaces fromthe sun by using
bl ack pol yethyl ene sheeting. Before lowering pipe into a trench, check the
sheat hing for continuity with 10,000 volts applied by a continuity
detector. In the trench, after joints and fittings are nade, check
previously untested surfaces for continuity. Were discontinuities in
thernopl astic are found, discard at least [0.30] mllineter [12] inches
[ ] of material upstream and downstream of fault.

[ After valves, valve operators, and val ve boxes have been inspected and at
least [48] [___ ] hours before lowering these itens into a trench, coat
external surfaces with a conpatible bitum nous coating for protection
agai nst bracki sh ground water. Apply a single coat in accordance with the
manuf acturer's instructions, produces a dry-filmthickness of at |east
[0.30] millineter [12] mils [___ ].

13.1.1.2 Val ve Boxes
Set val ves and val ve boxes plunb. Center val ve boxes on the val ves.

[ Install a 100 millineter 4 inch thick concrete slab to protect val ve boxes.

13.1.2  Aboveground Pi ping System

3.1.2.1 Pi pi ng Systemns

Fabricate and install piping systens in accordance with ASME B31l. 3,
MBS SP-58, ASME BPVC, and applicable AWS requirenents.

Fabricate pipe to neasurenments established on the job and carefully work
the pipe into place without springing or forcing the pipe.

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

NOTE: Wien the instructions in the follow ng

par agraph do not provide the cleanliness |evel by
project conditions and if pickling of pipe and
tenporary line strainers are required, rewite the
foll owi ng paragraph. Do not oil the pipe bore. Use
a phosphoric acid rust-preventing treatnent.
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Ensure that pipe, tubing, fittings, valves, equipnent, and accessories are
clean and free of all foreign nmaterial before installation. C ean pipe by

SECTION 22 15 14.00 40 Page 23



a nmet hod approved by the Contracting Officer. Purge lines with dry,
oil-free conpressed air after erection, but do not rely on purging for
renoving all foreign matter. Purge lines at a velocity equal to 1 1/2
times the maxi mum normal flow velocity. During construction, protect the
open ends of pipe, fittings, and valves at all times to prevent foreign
matter fromentering the pipe. Except when connections are actually
underway, install plugs or caps on all pipe and conponent openings. Use
plugs or caps that are commercially manufactured products.

Install piping straight and true, with approved offsets around obstructions
and with necessary expansion bends or fitting offsets essential to a
satisfactory installation and as may be necessary to increase headroom or
to avoid interference with the building construction, electric conduit, or
facilities equiprment.

Use standard | ong sweep pipe fittings for changes in direction. Do not use
mtered joints or unapproved pipe bends.

Pi pe bends in seam ess pipe may be nade with hydraulic benders in the field
for pipe sizes to 100 mm 4 inch ips, upon approval fromthe Contracting
Oficer. Ensure that the radius of pipe bends is at least [five] |
times the nominal pipe dianmeters

Make tee connections with screwed tee fittings or grooved tee fittings.
Where pipe is being wel ded, nmake branch connections with either welding
tees or forged branch outlet fittings, either of which is acceptable
without size limtations. Provide branch outlet fittings that are forged,
flared for inproved flow where attached to the run, reinforced agai nst
external strains, and designed to withstand full burst-pressure strength
requirenents. Provide tool space between parallel piping runs whenever

t hreaded unions or couplings are installed.

Install horizontal piping with a grade of [25.0 millimeter per 30480
mllimeter] [1 inch per 100 feet] [__ ].

Use eccentric reducers where required to pernmt proper drainage of pipe
lines. Do not permt bushings for this purpose. Provide drain valves in
pi pi ng systens at |ow points. Use pipe drains that consist of 15 nm1/2
inch gl obe valves with renewabl e disks and a 20 millinmeter 3/4 inch hose
adapter.

Install piping in a manner that does not stress or strain connected
equipment.

Make expansi on bends in steel pipe from pipe sections and | ong-radius

wel ding el bows that are 25 nmm 1 inch or larger. Ensure that expansion
U-bends are col d-sprung and welded into the line. Anchor the |line before
renovi ng the spreader fromthe expansi on U bend.

.1.2.2 Joints

Ream pi pe ends before joint connections are nade.

Make up screwed joints with joint conpound.

Apply joint conmpounds to the nale thread only, and exercise care to prevent
the compound fromreaching the interior of the pipe.

Provi de screwed uni ons, welded unions, or bolted flanges wherever required
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to pernmit convenient renoval of equipnent, valves, and piping accessories
fromthe piping system

Assenbl e flanged joints with appropriate flanges, gaskets, and bolting.
Provi de cl earance between fl ange faces such that the connections can be
gasketed and bolted tight w thout putting undue strain on the piping
system Ensure that flange faces are parallel and that the bores are
concentric. Center gaskets on the flange faces without projecting into the
bore. Lubricate bolting with oil and graphite before assenbly to ensure
uniformbolt stressing. Draw up and tighten flange bolts in a staggered
sequence to prevent unequal gasket conpression and deformation of the
flanges. \Werever a flange with a raised face is joined to a conpanion
flange with a flat face, nmachine the raised face to a snoboth matching
surface, and use a full-face gasket. After the piping system has been
tested and is in service at its maxi mumtenperature, tighten bolts again.
Use only hex-head nuts and bolts. Provide fresh stock gasket material, 1.6
mllimeter 1/16-inch thick.

Ensure that field-welded joints conformto the requirenents of AWS-03 and
ASME B31. 3.

Use square-cut copper tubing for solder joints and use cutting and ream ng
tools to renpbve burrs. Cean the inside surfaces of fittings and the
outside surfaces of tubes in the joint area before assenbly of the joint.
Apply the joint flux, solder, and heat source in accordance with the

manuf acturer's instructions, using capillary action to fill the socket
space and achi eve 100 percent of the shear-line strength capability.

Ensure that the valves in copper piping have screwed ends with end adapters
to suit nechanical connections, unless solder joining is specified for a

gi ven application. Renake copper joints that fail pressure tests with new
materials, including pipe or tubing fittings and filler netal.

Use square-cut, tubing for mechanical joints and renove burrs. Exercise
care to avoi d work-hardened copper surfaces and cut off or anneal tube
ends. Meet heating tenperature and air-cooling requirenents in accordance
with the manufacturer's instructions.

3.1.2.3 Control and Instrunent Air Tubing

Conceal tubing, except in mechanical rooms or areas where other piping is
exposed.

Use hard-drawn copper tubing in exposed areas. Do not use anneal ed copper
in conceal ed | ocati ons.

For supply system copper tubing, use wought copper solder joint-type
fittings, except at the connection to the apparatus where brass nechanica
and ips thread adapter fittings are used. Tool-nmade bends in |lieu of
fittings are acceptable. Neatly nest nultiple tube runs.

[ Use fittings for plastic tubing in accordance with the nmanufacturer's
instructions.

]l Plastic tubing, sheathed or unsheathed, nay be used in |ieu of copper
t ubi ng, provided:

a. Plastic tubing is not exposed to ultraviolet [ight and continuous

anbi ent tenperatures in excess of 49 degrees C 120 degrees F at any
poi nt al ong run.
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b. Plastic tubing is free fromdanger of mechanical danage and readily
accessi ble for replacenent with a mininumof tools and w thout the need
to renmove plaster, furring, equipnment, and sinilar permanent
construction.

c. Plastic tubing is not enbedded in concrete or concealed within the
wal I's of a structure or in hot pipe and duct chases.

d. Plastic tubing is enclosed within control panel cabinets or conceal ed
behi nd control panels.

e. Routing has prior approval of the Contracting O ficer

Install [color] [number] code tubing installed inside or behind contro
panels. Neatly tie and support tubing. Neatly fasten connections bridging
the cabinet and its door along the hinge side and protect the connections
agai nst abr asi on.

When the tubing run is less than 300 nmillimeter 12 inches, plastic tubing
may be used. O herw se, use hard-drawn copper tubing for the ternina
single line.

] Mechanically attach tubing to supporting surfaces. Do not use adhesive to
attach supports.

For copper tubing horizontal supports with less than 3 tubes use a rigid 25
mm by 10 mm 1-inch by 3/8-inch nmetal channel, use a proprietary netal tube
race for 3 or nore tubes.

[ Run exposed plastic tubing in nmechanical roons or spaces where copper
tubing is exposed within adequately supported [netal raceway] [netallic or
plastic electric conduit] [pipe].

I Use a nultiple-tube plastic harness or sheathing in place of single plastic
tubes where a nunber of plastic tubes run to the same points.

I Multiple-tube plastic harness or sheathing nmay be inbedded in concrete or
run in soil below concrete provided it is jointless, contains 30 percent
spares, and prior approval of the Contracting Oficer has been obtai ned.

] For runs inbedded in concrete, use anneal ed copper tubing protected with
[metallic] [plastic] electric conduit.

Ensure that copper-tubing runs in soil are jointless. Protect the copper
tubing from bracki sh ground water and | eaching concrete alkali with 0.30
mllimeter 12-m | thick [bitum nous coating] [equival ent polyvinylchloride
(PVC) tape wapping].

Make tubing penetrations of concrete surfaces through mnimm25 nm 1 inch
i ps, Schedule 40, rigid unplasticized PVC pi pe sl eeves, except that

mul titube harness 40 nmillimeter 1 1/2 inches outside diameter or |arger
need not have additional protection. Extend sleeve [150] mllinmeter [6]
inches [ ] above floors and [25] mllinmeter [1] inch | ] bel ow the
grade surfaces of slabs. Were water or vapor-barrier sealing is required,
apply a 15 millimeter 1/2 inch deep el astomer caulk to surfaces that are
free fromoil and other del eterious substances.

Systematically purge tubing with [dry, oil-free conpressed air] [nitrogen]
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torid the systemof inpurities [generated during joint-nmaking and
installation] and atnospheric noi sture before connection to contro
instruments.

.1.2.4 Ceneral Service Val ve Locations

Provide valves to pernit isolation of branch piping and each equi pment item
fromthe bal ance of the system to allow safe and conveni ent access wi t hout
movi ng equi pnent, and to require a mni mum of piping and equi pnent
disassembly.

Provi de val ves in piping mains and branches at equi pnent and equi pnent
items.

Provide riser and downconer drains above piping shutoff valves in piping 65
mm 2 1/2 inches or larger. Tap and fit shutoff valve body with a 15 nm 1/2
i nch plugged gl obe val ve.

Provi de t hree-val ve bypass around each pressure-regul ating val ve.

Provi de access panels for val ves unavoidably located in furred or other
normal |y inaccessible places.

.1.2.5 Bypass Throttling Val ves
Install globe valves with a [nmetallic] [conposition] disc.
.1.2.6 Supporting Elenents Installation

Provi de supporting elenents in accordance with the requirenments of
ASME B31.1, and MSS SP-58. Hang piping frombuilding construction. Do not
hang pi ping fromthe roof deck or from other pipe

Whenever possible, use approved cast-in concrete inserts to attach to
structures made of concrete. Use built-in anchors to attach to structures
made of solid masonry. Wiere attachnent by either of the above nethods is
not possible, specified masonry anchor devices may be used with witten
approval fromthe Contracting Oficer

Enbed fish plates in the concrete to transnit hanger |oads to the
rei nforcing steel where hanger rods exceed 22 mllineter 7/8 inch dianeter.

Use masonry anchors only for overhead application of ferrous naterial

Install masonry anchors confornming to CID A-A-1922, CID A-A- 1923

CID A-A-1924, CID A-A-55614 in rotary, nonpercussion, electric-drilled
holes. Goup IIl self-drilling anchors may be used provi ded nmasonry
drilling is done with electric hamrers that do not cause concrete spalling
or cracking, whether the defects are visible or invisible. Do not use
pneumati c tools

Use percussive-action electric hamrers, and conbination rotary-electric
hamrers to install self-drilling anchors selected in accordance with the
fol |l owi ng gui de

a. For anchor devices of M6 through M4 1/4 through 1/2 inch, use a hamer

only or a conbination rotary tool -hamrer rated at |oad to draw not nore
than 5.0 anperes when operating on 120-volt, 60-hertz power.
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b. For anchor devices of M6 5/8 inch or |arger, use a hammer rated at
|l oad to draw not nmore than 8.0 anperes when operating on 120-volt,
60-hertz power. Ensure that comnbination rotary-hamer tools used on
the sane power supply have a full-load current rating that does not
exceed 10 anperes.

Size inserts and anchors for the total stress to be applied with a safety
factor as required by applicable codes but in no case less than [4] |

I nsert anchor devices into concrete sections at |least tw ce the overal
|l ength of the device. Locate the devices so that they are at |east the
foll owi ng distances from any side or end edge or the centerline between
adj acent anchor:

Anchor Bol t M ni mum Edge
Length (MIlineter) Space (MIlineter)
6 90
8 95
10 100
14 125
16 150
20 175
22 200
Anchor Bol t M ni mum Edge
Length (I nches) Space (I nches)
1/4 31/2
5/16 3 3/4
3/8 4
1/2 5
5/8 6
3/4 7
718 8

In special circunstances, upon prior witten approval of the Contracting
Oficer, the center-to-center distance may be reduced up to 50 percent of
the given distance, provided the |oad on the device is reduced in direct
proportion to the reduced di stance.

Run piping parallel with the Iines of the building. Space and instal

pi pi ng and conponents so that a threaded pipe fitting may be renoved

bet ween adj acent pipes and so that there is at least [13] millineter [1/2]
inch [~ ] of clear space between the finished surface and other work and
bet ween the finished surface and parallel adjacent piping. Arrange hangers
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on adj acent service lines so that the hangers run parallel with each other
and parallel to the lines of the building.

Pl ace i dentical service systens piping, where practical, at the same
el evation and hang the piping on trapeze hangers adjusted for the proper
pitch.

Where piping is grouped in parallel runs, space trapeze hangers at the
closest interval required for any size pipe supported.

Where it is necessary to avoid transfer of |oad from support to support or
onto connecting equi prent, use constant support pipe hangers.

Provi de approved pipe alignment guides, attached in an approved manner to
the building structure, to control pipe noverment in true alignment in the
pi pi ng adj acent to and on each side of all pipe expansion |oops.

Use a wel ding net hod approved by the Contracting Officer to incorporate
anchors into piping systens for the purpose of permanently attaching the
pipe to the building structure.

Brace piping in a way that prevents sway and vibration. Use bracing that
consi sts of brackets, anchor chairs, rods, and structural steel for
vi bration isolation

[ Locate pipe lines supported fromroof purlins not farther than [one-sixth]
_____ ] of the purlin span fromthe roof truss. The |oad per hanger cannot
exceed [1780] newton [400] pounds [__ ] when support is froma single
purlin, and cannot exceed [3560] newton [800] pounds [__
hanger load is applied to the purlins hal fway between the purlins by neans
of auxiliary support steel installed by the Contractor.] Wen support is
not provided hal fway between purlins,ensure that the all owabl e hanger | oad
is the product of [400] [__ ] times the inverse ratio of the | ongest

di stance in the purlin-to-purlin spacing.

When the hanger | oad exceeds the above linmits, furnish and instal
reinforcing for the roof purlins or additional support beans. Wen an

addi tional beamis used, ensure that the beam bears on the top chord of the
roof trusses, and that the bearing is over the gusset plates of the top
chord. Stabilize the beamby a connection to the roof purlin along the
bottom fl ange.

Install hangers and supports for piping at intervals specified herein at

| ocations not nore than [900] millineter [3] feet [__ ] fromthe ends of
each runout and not over [25] [__ ] percent of the specified interva
from each change in direction of piping.

Ensure that the load rating for all pipe hanger supports is based on wei ght
and forces inposed on all lines. Ensure that deflection per span does not
exceed the slope gradient of pipe. Ensure that Schedul e 40 and heavier
pi pe supports are in accordance with the followi ng m ni numrod sizes.

Maxi mum al | owabl e hanger spaci ng and concentrated | oads reduces the

al | owabl e span proportionately:
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Pl PE SI ZE ROD SI ZE STEEL PIPE
MILLIMETER MILLIMETER MILLIMETER
Up to 25 10 2438
32 to 40 10 3048
50 10 3660
65 to 90 15 3660
100 to 125 16 4880
150 20 4880
200 to 300 22 6100
Pl PE SI ZE ROD SI ZE STEEL PIPE
INCHES INCHES FEET
Up to 1 R 8
11/4to1l1/2 3/8 10
2 3/8 12
2 1/2to 3 1/2 172 12
4to05 5/8 16
6 3/4 16
8 to 12 78 20

Wher e possible, support vertical risers at the base at the intervals
specified and guide the risers for lateral stability. Place clanps under
fittings wherever possible. Support carbon steel pipe at each floor at not
nmore than 4570 millinmeter 15 foot intervals for pipe 50 mqm 2 inches and
smal l er and at not nore than 6100 nmillinmeter 20 foot intervals for pipe 65
mm 2 1/2 inches and | arger.

After the piping systens have been installed, tested, and placed in
satisfactory operation, tighten the hanger rod nuts and jamnuts to prevent
movement.

.1.2.7 Sound St oppi ng

Provi de effective sound stopping and provide an operating clearance that is
sufficient to prevent the piping fromnaking contact with the structure
where the piping penetrates walls, floors, or ceilings in occupied spaces
adj acent to equi pnent roons, where simlar penetrations occur between
occupi ed spaces, and where penetrations occur from pi pe chases that
penetrate occupi ed spaces. Cccupied spaces includes the space above
ceilings where no special acoustic treatnent of the ceiling is provided.
Create finished penetrations conpatible with the surface being penetrated.

Ensure that sound stopping materials and procedures are the sane as those
speci fied under the paragraph SLEEVES
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[ Ensure that sound stopping and vapor barrier sealing of pipe shafts and
| arge floor and wall openings are acconplished by packing properly
supported mineral fiber to high density, or, where anbient or surface
tenperatures do not exceed 49 degrees C 120 degrees F, by foanmng in place
with sel f-extinguishing, 0.9 kilogram 2-pound density pol yurethane foamto
a depth of at least [150] mllineter [6] inches [ ]. Finish foamwth
a rasp. Ensure the vapor barrier consists of at least a [3] millineter
[1/8] inch [___ ] thickness of vinyl coating applied to visible and
accessi bl e surfaces. Were high temperatures and fire-stopping are a
consideration, use only mineral fiber. |In addition, cover openings with
[1.6] mIlimeter [16]-gage [ ] sheet netal.

] Ensure that all mineral materials conformto the requirenents specified
under the paragraph SLEEVES in this section

Leadwool and vi scoel astic danpi ng conpounds nay be proposed for use where
ot her sound- stopping nethods are not practical, provided tenperature and
fire-resistance characteristics of the conpounds are suitable for the
service.

3.1.2.8 Sleeves

Provi de sl eeves where piping passes through roofs, through masonry or
concrete walls, or through fl oors.

Lay out and set sleeve work before placenment of slabs or construction of
wal I s and roof. Furnish the sleeves needed to conplete the work

Where pipe sleeves are required after slabs and masonry are install ed,
create holes to acconmpdate these sleeves with core drills. Set the

sl eeves in place with a two-conponent epoxy adhesive system approved by the
Contracting Officer. Carry no |oad by such sleeves unless approved by the
Contracting Oficer.

Ensure that the sleeves are flush with all ceilings
Ensure that the sleeves are flush with the floor in finished spaces and

extend [50] nmillineter [2] inches | ] above the floor in unfinished
spaces.

Ensure that sleeves passing though steel decks are continuously [wel ded]
[brazed].

Fabricate sleeves that continuously extend through floors, roofs, and

| oad-bearing walls, and sleeves that run through fire barriers, from
Schedul e 40 steel pipe with welded anchor lugs. Oher sleeves nmay be
fornmed by nol ded |inear polyethylene liners or simlar materials that are
renovabl e. Ensure that the sleeve dianeter is |arge enough to acconmodat e
pi pe, insulation, and jacketing w thout touching the sleeve and provide at
least [10] millimeter [3/8] inch [__ ] clearance. Select a sleeve size
that will acconmodat e nmechani cal and thermal notion of pipe in order not to
transmit vibration to walls and generate noise.

Solidly pack the space between a pipe, bare or insulated, and the inside of
a pipe sleeve or a construction surface penetration with a nineral fiber
conform ng to ASTM C592, Form B, Class 8. Provide sinilar packing whenever
t he pi ping passes through firewalls, equipnment roomwalls, floors and
ceilings connected to occupi ed spaces, and other |ocations where sl eeves or
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3.

3.

construction surface penetrations occur between occupi ed spaces. Were
sl eeves or construction surface penetrations occur between conditioned and

uncondi ti oned spaces, fill the space between a pipe, bare or insulated, and
the inside of a pipe sleeve or construction surface penetration with an

el astoner caulk to a depth of [13] mlIlineter [1/2] inch [__ ]. Ensure
that the caul ked surfaces are oil- and grease-free.

[Caul k watertight with | ead and oakun] [ Make watertight with mechanically
expandabl e chl oroprene inserts with nmastic seal ed netal conponents]
exterior wall sleeves.

Ensure that the sleeve extends [304.8] mllineter [12] inches |
the surface of the roof.

.1.2.9 Escutcheons

Provi de escutcheons where piping penetrates finished areas. Were finished
areas are separated by partitions through which piping passes, provide
escut cheons on both sides of the partition. In areas where suspended
ceilings are installed, provide plates only on the underside of such
ceilings. |In areas where insulated pipes are used, install plates |arge
enough to fit around the insulation. 1In occupied spaces, use chrone-plated
escut cheons that are |arge enough to conceal openings in building
construction. Firnmy attach escutcheons with setscrews.

.1.2.10 Flashings

Provi de flashings at |ocations where nmechani cal systens penetrate the
bui I di ng boundari es.

. 1.3 Conpressed-Air Systens ldentification

Protect and keep identification plates clean. Replace damaged and
illegible identification plates at no additional expense.

Label and arrow piping at each point of entry and exit of piping passing
through wal |l s; at each change in direction, such as at el bows and tees; and
in congested or hidden areas, at each point required to clarify service or

i ndi cate a hazard. Label each riser

In long, straight runs, locate |abels at distances that allow a | abel to be
seen fromthe | ocation of another label, but in no case allow the distance
between | abels to exceed [22860] mllineter [75] feet [ ]. Ensure that
| abel s are legible fromthe primary service and operating area.

2 FI ELD QUALI TY CONTROL

2.1 Conpressed-Air Systens Testing

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

NOTE: If the specified systemis identified as
critical, configured, or mission-essential, use
Section 01 86 12.07 40 RELI ABI LI TY CENTERED
ACCEPTANCE FOR MECHANI CAL SYSTEMS to establish
predi ctive and acceptance testing criteria, above
and beyond that listed bel ow
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Perform PT& tests and provide subnmittals as specified in Section
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01 86 12.07 40 RELI ABI LI TY CENTERED ACCEPTANCE FOR MECHANI CAL SYSTEMS

Prior to acceptance of the work, pressure-test conpleted systems in the
presence of the Contracting Oficer

[ Conduct testing in two stages: prelimnary stage and acceptance st age,
i ncludi ng gage tests.

]l Performno testing until personnel not directly involved in the test have
been evacuated fromthe area

]I Contractor may conduct tests for their own purposes in addition to the
prelimnary test and the acceptance test specified bel ow.

13.2.1.1 Prelimnary Stage Tests

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

NOTE: Select the follow ng paragraph only when
pneumatic testing is specified.
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[ Conduct pneumatic tests with dry, oil-free conpressed air. Use carbon
dioxide or nitrogen in netallic systens.

]l Ensure that each systemtest includes a prelinmnary test in which the
joints under test are swabbed with a standard high-strength film soap
solution, so that bubbles, if any exist, can be observed at interna
pressures of 35 kil opascal 5 psi or Iess.

] When testing reveals that | eakage exceeds specified limts, isolate and
repair the |leaks, replace defective materials where necessary, and retest
the systemuntil specified limts are met. Remake |eaking gaskets with new
gaskets and new flange bolting, and discard used bolting and gaskets.

O her than standard piping flanges, plugs, caps and val ves, only use
commerci al |y manuf actured expandabl e el astoner plugs for sealing off piping
for test purposes. Ensure that the published safe test pressure rating of
any plug used is at least three times the actual test pressure being
applied. During pneurmatic testing or hydrostatic testing, evacuate
personnel from areas where plugs are used.

Renove conponents that could be danaged by test pressure fromthe piping
systens to be tested.

Perform val ve-operating tests and drai nage tests according to cited
standards.

Check piping system conponents, such as val ves, for proper operation under
the systemtest pressure.

Do not add test nedia to a systemduring a test for a period specified or
determined by the Contracting O ficer

Duration of a test is deternmined by the Contracting Oficer and will be for
a mnimumof [15] [__ ] mnutes with a maxi numof [24] [ ] hours

Test may be ternminated by direction of the Contracting Oficer at any point
after it has been determined that the | eakage rate is within limts.
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NOTE: Select the follow ng paragraph only when
hydrostatic testing is specified.
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Only use potable water for hydrostatic testing. Government will supply
testing water at a location determned by the Contracting Oficer
Contractor is responsible for approved di sposal of contam nated water.
Ensure that the tenperature of water used for testing is not |ow enough to
cause condensati on of atnospheric noisture on system surfaces. Provide
suppl enentary heat when necessary.

To preclude injury and damage, take necessary precautions by venting the
expansi ve force of conpressed air trapped during hi gh-pressure hydrostatic
testing. \When purging or vent valves are not provided, the Contracting
Oficer may require the renmoval of system conponent such as plugs or caps
to verify that the water has reached all parts of the system

Upon conpl etion of testing, drain and purge the systemwth dry air.
Verify system dryness by hygrometer conparison with purging air.

I nredi ately repair visible | eaks or defects in the pipeline.

13.2.1.2 Test (Gages

Ensure that test gages conformto ASME B40.100 and have a dial size of 200
mllimeter 8-inches or larger. The nmaxi mum permi ssible scale range for a
given test is such that the pointer during a test has a starting position
at midpoint of the dial or within the nmiddle third of the scal e range.
Ensure that the certification of accuracy and correction table bears a date
no nore than [90] [__ ] cal endar days before the gage is used in a test,
and that it indicated the test gage nunber and the project nunber, unless
ot herwi se approved by the Contracting Oficer

.2.1.3 Acceptance Pressure Testing

Ensure that the testing takes place during steady-state anbient tenperature
conditions.

Test ferrous piping systens at [1-1/2] [__ ] times the maxi num operating
pressure. Maintain test pressure for at least [2] | ] hours with an

al | owabl e pressure drop of [14] kilopascal [2] psi [ ] during that tine
unl ess otherw se approved by the Contracting O ficer

Test control and instrumentation tubing systenms at [205] kil opascal [30]
psi [ ]. Maintain the test pressure for at least [24] |
with essentially no pressure drop during that tine.

Each acceptance test requires the signature of the Contracting Oficer.
Deliver [two] [___ ] record copies to the Contracting O ficer after
acceptance.

.2.1.4 Pi pi ng System Test Report

Prepare and maintain test records of all piping systens tests. Ensure the
records show the responsibilities of Governmental and Contractor test
personnel , dates, test gage identification nunbers, anbient tenperatures,
pressure ranges, rates of pressure drop, and | eakage rates. Submit reports
to the Contracting Oficer
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3.

3  ADJUSTI NG AND CLEANI NG

Renmove rust and dirt fromthe bore and exterior surface of all piping and
equi pnent. Clean pipeline strainers, tenporary and permanent, during
purgi ng operations, after startup, and i mediately prior to fina
acceptance by the Governnent.

Flush and cl ean new steel piping with a suitable degreasing agent, [__ ],
until visible grease, dirt, and other contam nants have been renoved.

Di spose of degreased waste material including the degreaser itself in
accordance with witten instructions received fromthe Environnenta

Aut hority having jurisdiction through the Contracting Oficer and in
accordance with all local, State, and Federal Regul ations.

.4 CLOSEQUT ACTI VI TI ES

Submt [6] [__ ] copies of the operation and nmai ntenance manual s [ 30]
[ ] cal endar days prior to testing the | ow pressure conpressed air
system Update and resubnit data for final approval no later than [30]
[ ] cal endar days prior to contract conpletion

-- End of Section --
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