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NOTE: This gui de specification covers the

requi renents for above and bel ow grade |iquid
process piping |ocated both inside and outside of
treatment plants.

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

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

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

PART 1

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

GENERAL

*kkk

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhhhkhkhkkkkkkkkkk

NOTE: Show the followi ng infornmation on the project
drawings:

a. Location of pipelines indicating pipe
desi gnation, dianeter and val ves.

b. Pipe schedule relating pipe designation and
service.

c. Valve schedul e indicating val ve desi gnhati on and
service.

d. Piping details.
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1

1

1 UNIT PRI CES

NOTE: This paragraph does not apply to invitation

for bid (IFB) contracts. |If it is deternined that a
[ unp sum contract nay be nore advisable, this
paragraph will be deleted. |If a unit price contract

is to be used, the bid itens for the unit price
contract will be defined for each unit to be
furni shed and install ed.

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

Measurement and paynment will be based on conpleted work performed in

accordance with the draw ngs, specifications and the contract paynent
schedul es. No paynent will be nade under this section for excavation
trenching, or backfilling. Paynment for such work will be nade under

Section 31 00 00 EARTHWORK

1.1 Measurement

The I ength of pipelines, for which paynent will be nade, shall be

determ ned by neasuring along the centerlines of the various piping systens
and sizes as furnished and installed. Pipe shall be neasured fromthe
center of fitting to center of fitting and fromcenter of nmain header to
end of pipe. No deduction shall be nmade for the space occupi ed by val ves
or fittings.

.1.2 Payment

Payment will be made at the price per linear nmeter foot listed in the bid
formfor the various types and sizes of piping, and will be ful
compensation for all pipes, joints, fittings and specialties, conplete in
pl ace. Paynent for valves and other appurtenances will be nmade at the
respective contract unit price for each itemconplete in place. Paynent
will include the furnishing of all testing, plant, |abor, and nmaterial and
i ncidental s necessary to conplete the work, as specified and as shown in
contract documents.

.1.2.1 Connections to Existing Piping

Connections to existing piping systens where new fittings in the existing
line are required will be paid for according to the contract prices for
such connection. The price will be considered as full conpensation for
material and | abor required for the renoval and replacenent of the existing
pi pe as necessary.

.1.2.2 Connections to Existing Equi prent

Connections to existing equi pment where new fittings for the existing

equi prrent are required will be paid for according to the contract prices
for such connection. The price will be considered as full conpensation for
material and | abor required for the installation of new fittings or the
renoval and replacenent of existing fittings, as necessary.

2 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 (RI D) outside of
the Section's Reference Article to automatically

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

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

speci ficati on when you choose to reconcile
references in the publish print process.

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

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.

ALUM NUM ASSQOCI ATI ON (AA)

AA ANSI H35. 2M (2017) Di nmensional Tol erances for Al umi num
M Il Products

AMERI CAN PETROLEUM | NSTI TUTE (APl )

APl Spec 5L (2012; ERTA 2015) Specification for Line
Pipe

AMERI CAN SCCI ETY OF SANI TARY ENG NEERI NG ( ASSE)

ASSE 1001 (2016) Performance Requirenents for
At nospheric Type Vacuum Breakers

ASSE 1012 (2009) Performance Requirenents for
Backfl ow Preventer with an |Internedi ate
At nospheric Vent - (ANSI approved 2009)

ASSE 1013 (2011) Performance Requirenents for
Reduced Pressure Principle Backfl ow
Preventers and Reduced Pressure Fire
Protection Principle Backfl ow Preventers -
(ANSI approved 2010)

ASSE 1015 (2011) Perfornmance Requirenents for Double
Check Backfl ow Preventi on Assenblies and
Doubl e Check Fire Protection Backfl ow
Prevention Assenblies - (ANSI approved
2010)

ASSE 1020 (2004; Errata 2004; Errata 2004)
Per f ormance Requi renments for Pressure
Vacuum Breaker Assenbly (ANSI Approved
2004)
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ANSI / AWM C541

ANSI / AWM C542

AMERI CAN WATER WORKS ASSCCI ATI ON ( AWMA)

AWM C104/ A21. 4

AWM

AWM

AWNA

AWM

AWM

AWM

AWM

AWM

AWNA

AWM

AWNA

AWM

AWNA

AWM

AWNA

C110/ A21.

Cl11/ A21.

Cl115/ A21.

C150/ A21.

C151/ A21.

C153/ A21.

Cc207

C500

C504

C508

C509

G510

G511

C550

C606

10

11

15

50

51

53

(2016) Hydraulic and Pneumatic Cylinder
and Vane- Type Actuators for Valves and
Slide Gates

(2016) Electric Mdtor Actuators for Valves
and Slide CGates

(2016) Cenent-Mortar Lining for
Ductile-lron Pipe and Fittings for Water

(2012) Ductile-Iron and Gay-lron Fittings
for Water

(2017) Rubber-Gasket Joints for
Ductile-Iron Pressure Pipe and Fittings

(2011) Fl anged Ductile-lron Pipe Wth
Ductile-lron or Gray-lron Threaded Fl anges

(2014) Thi ckness Design of Ductile-Iron
Pipe
(2017) Ductile-Iron Pipe, Centrifugally
Cast

(2011) Ductile-Iron Conpact Fittings for
Wat er Service

(2013) Standard for Steel Pipe Flanges for
Wat erwor ks Servi ce-Si zes 100 nm t hr ough
3600 M 4 in. through 144 in.

(2009) Metal -Seated Gate Val ves for Water
Supply Service

(2015) Standard for Rubber- Seated
Butterfly Val ves

(2017) Swi ng- Check Val ves for Waterworks
Service, 2 In. Through 48-1n. (50-nmm
Through 1, 200- nm) NPS

(2015) Resilient-Seated Gate Val ves for
Wat er Supply Service

(2017) Doubl e Check Val ve Backfl ow
Prevention Assenbly

(2017) Reduced- Pressure Principle Backfl ow
Prevention Assenbly

(2017) Protective Interior Coatings for
Val ves and Hydrants

(2015) G ooved and Shoul dered Joints
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AWM C6

AWS AS5.

AWS AS5.

AWS AS.

AWS AS5.

AWS AS.

AWS D1.

ASME BL.

ASME Bl

ASME Bl

ASME Bl

ASME Bl

ASME Bl

ASME Bl

ASME Bl

ASME Bl

ASME Bl

ASME Bl

51

(2014) Standard for Disinfecting Water
Mains

AMERI CAN VELDI NG SOCI ETY ( AWG)

10/ A5. 10M

11/ A5. 11M

14/ A5. 14M

3/ A5. 3M

8/ A5. 8M

1/ D1. 1M

(2017) Weldi ng Consunables - Wre

El ectrodes, Wres and Rods for Welding of
Al unmi num and Al unmi num Al | oys -

Classification

(2010) Specification for Nickel and N ckel
Al'l oy Wel ding El ectrodes for Shiel ded
Metal Arc Welding

(2011) Specification for Nickel and N ckel
Al'l oy Bare Wl ding El ectrodes and Rods

(1999; R 2007) Specification for Al um num
and Al um num Al | oy El ectrodes for Shiel ded
Metal Arc Vel ding

(2011; Amendnent 2012) Specification for
Filler Metals for Brazing and Braze Wl ding

(2015; Errata 1 2015; Errata 2 2016)
Structural Wl ding Code - Steel

ASME | NTERNATI ONAL ( ASME)

1

.20.1

.20.2M

.20.7

6.1

6.11

6. 15

6.18

6. 20

6.21

6. 22

(2003; R 2008) Unified Inch Screw Threads
(UN and UNR Thread Form

(2013) Pipe Threads, General Purpose (Inch)

(2006; R 2011) Pipe Threads, 60 Deg.
General Purpose (Metric)

(1991; R 2013) Standard for Hose Coupling
Screw Threads (1 nch)

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

(2016) Forged Fittings, Socket-Wlding and
Threaded

(2013) Cast Copper Alloy Threaded Fittings
Cl asses 125 and 250

(2012) Cast Copper Alloy Sol der Joint
Pressure Fittings

(2012; R 2017) Metallic Gaskets for Pipe
Flanges

(2011) Nonnetallic Flat Gaskets for Pipe
Flanges

(2013) Standard for Wought Copper and
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ASME B16. 26

ASME B16. 3

ASME B16. 34

ASME B16. 42

ASME B16. 5

ASME B16. 9

ASME B18.2.1

ASME B18. 2. 2

ASME B31.1

ASME B31. 3

ASME B36. 10M

ASME B36. 19M

ASME B40. 100

Copper Alloy Sol der Joint Pressure Fittings

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

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

(2017) Valves - Flanged, Threaded and
Wl di ng End

(2011) Ductile Iron Pipe Flanges and
Fl anged Fittings, Casses 150 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

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

(2015) Nuts for General Applications:
Machi ne Screw Nuts, Hex, Square, Hex

FIl ange, and Coupling Nuts (lnch Series)
(2016; Errata 2016) Power Piping

(2016) Process Piping

(2015; Errata 2016) Wl ded and Seamnl ess
W ought Steel Pipe

(2004; R 2015) Stainless Steel Pipe

(2013) Pressure Gauges and Gauge
Attachments

ASTM | NTERNATI ONAL (ASTM

ASTM A105/ A105M

ASTM A106/ A106M

ASTM A108

ASTM A126

ASTM A153/ A153M

(2014) Standard Specification for Carbon
Steel Forgings for Piping Applications

(2014) Standard Specification for Seaml ess
Carbon Steel Pipe for High-Tenperature
Service

(2013) Standard Specification for Steel
Bar, Carbon and All oy, Cold-Finished

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

(2016) Standard Specification for Zinc
Coating (Hot-Dip) on Iron and Steel
Hardware
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ASTM Al67

ASTM A181/ A181M

ASTM A182/ A182M

ASTM A183

ASTM A193/ A193M

ASTM A194/ A194M

ASTM A216/ A216M

ASTM A240/ A240M

ASTM A268/ A268M

ASTM A269/ A269M

ASTM A276/ A276M

ASTM A307

ASTM A312/ A312M

ASTM A334/ A334M

(2011) Standard Specification for

St ai nl ess and Heat - Resi sting

Chrom um Ni ckel Steel Plate, Sheet, and
Strip

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

(2017) Standard Specification for Forged
or Rolled Alloy and Stainless Steel Pipe
Fl anges, Forged Fittings, and Val ves and
Parts for High-Tenperature Service

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

(2016) Standard Specification for

Al'l oy-Steel and Stainless Steel Bolting
Materials for Hi gh-Tenperature Service and
O her Special Purpose Applications

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

H gh- Tenperature Service, or Both

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

(2017) Standard Specification for Chrom um
and Chromium N ckel Stainless Steel Plate,
Sheet, and Strip for Pressure Vessels and
for General Applications

(2010; R 2016) Standard Specification for
Seam ess and Wel ded Ferritic and
Martensitic Stainless Steel Tubing for
Ceneral Service

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

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

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

(2017) Standard Specification for
Seam ess, Wl ded, and Heavily Cold Wrked
Austenitic Stainless Steel Pipes

(2004a; R 2016) Standard Specification for
Seanl ess and Wel ded Carbon and All oy- St eel
Tubes for Low Tenperature Service
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ASTM A351/ A351M

ASTM A352/ A352M

ASTM A36/ A36M

ASTM A395/ A395M

ASTM A403/ A403M

ASTM A423/ A423M

ASTM A436

ASTM A47/ AATM

ASTM A479/ AA7T9M

ASTM A48/ A48M

ASTM A513/ A513M

ASTM A53/ A53M

ASTM A536

ASTM A576

ASTM A587

ASTM A632

(2016) Standard Specification for
Castings, Austenitic, for
Pressure-Contai ning Parts

(2017) Standard Specification for Steel
Castings, Ferritic and Martensitic, for
Pressure-Contai ning Parts, Suitable for
Low Tenperature Service

(2014) Standard Specification for Carbon
Structural Steel

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

(2016) Standard Specification for Wought
Austenitic Stainless Steel Piping Fittings

(2009; R 2014) Standard Specification for
Seanm ess and El ectric-Wl ded Low Al | oy
St eel Tubes

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

(1999; R 2014) Standard Specification for
Ferritic Malleable Iron Castings

(2017) Standard Specification for
Stainless Steel Bars and Shapes for Use in
Boil ers and Ot her Pressure Vessels

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

(2015) Standard Specification for
El ectri c- Resi st ance- Wl ded Car bon and
Al'l oy Steel Mechanical Tubing

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

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

(1990b; R 2012) Standard Specification for
Steel Bars, Carbon, Hot-Wought, Special

Quality

(1996; R 2012) Standard Specification for
El ectri c- Resi stance- Wl ded Low Car bon
Steel Pipe for the Chem cal Industry

(2004; R 2014) Standard Specification for
Seam ess and Wl ded Austenitic Stainless
Steel Tubing (Snall-Dianmeter) for Ceneral
Service
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ASTM A727/ A727M

ASTM A780/ A780M

ASTM A789/ A789M

ASTM A813/ A813M

ASTM A814/ AB14M

ASTM A815/ AB15M

ASTM A858/ AB58M

ASTM A865/ AB65M

ASTM B124/ B124M

ASTM B150/ B150M

ASTM Bl161

ASTM B164

ASTM B165

ASTM B167

(2014) Standard Specification for Carbon
Steel Forgings for Piping Conponents with
I nherent Not ch Toughness

(2009; R 2015) Standard Practice for
Repair of Damaged and Uncoat ed Areas of
Hot - Di p Gal vani zed Coati ngs

(2017a) Standard Specification for
Seanl ess and Wel ded Ferritic/Austenitic
Stainless Steel Tubing for General Service

(2014) Standard Specification for Single-
or Doubl e-\Wel ded Austenitic Stainless
St eel Pipe

(20015) Standard Specification for
Col d-Wor ked Wl ded Austenitic Stainless
St eel Pipe

(2017) Standard Specification for Wought
Ferritic, Ferritic/Austenitic, and
Martensitic Stainless Steel Piping Fittings

(2014) Standard Specification for
Heat - Treat ed Carbon Steel Fittings for
Low Tenper at ure and Corrosive Service

(2006; R 2017) Standard Specification for
Thr eaded Couplings, Steel, Black or

Zi nc- Coated (Gal vani zed) Wl ded or

Seanm ess, for Use in Steel Pipe Joints

(2017) Standard Specification for Copper
and Copper Alloy Forging Rod, Bar, and
Shapes

(2012; R 2017) Standard Specification for
Al unmi num Bronze Rod, Bar, and Shapes

(2005; R 2014) Standard Specification for
Ni ckel Seam ess Pi pe and Tube

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

(2005; R 2014) Standard Specification for
Ni ckel - Copper Alloy (UNS N04400)* Seanl ess
Pi pe and Tube

(2011; R 2016) Standard Specification for
Ni ckel - Chromium1ron Alloys (UNS N06600,
NO6601, NO6603, N06690, N06693, N06025,
and N06045), and

Ni ckel - Chr oni um Cobal t - Mol ybdenum Al | oy
(UNS N06617),

Ni ckel -1ron-Chroni um Tungsten Al l oy (UNS
N06674) Seanl ess Pi pe and Tube
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

B210

B210M

B211

B211M

B241/ B241M

B247

B247M

B302

B32

B345/ B345M

B361

B366/ B366M

B42

B517

B546

(2012) Standard Specification for Al um num
and Al um num Al [ oy Drawn Seaml ess Tubes

(2012) Standard Specification for Al um num
and Al um num Al | oy Drawn Seanl ess Tubes
(Metric)

(2012) sStandard Specification for Al um num
and Al umi num Al l oy Bar, Rod, and Wre

(2012; E 2012) Standard Specification for
Al um num and Al um num Al |l oy Bar, Rod, and
Wre (Metric)

(2016) Standard Specification for Al um num
and Al unm num Al | oy Seanml ess Pi pe and
Seanl ess Extruded Tube

(2009) Standard Specification for Al um num
and Alum num Al l oy Di e Forgings, Hand
For gi ngs, and Roll ed Ri ng Forgi ngs

(2009) Standard Specification for Al um num
and Al unmi num Al |l oy Di e Forgi ngs, Hand
Forgi ngs, and Rolled Ring Forgings (Metric)

(2012) Standard Specification for
Thr eadl ess Copper Pipe, Standard Sizes

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

(2011) Standard Specification for Al um num
and Al unm num Al | oy Seanl ess Pi pe and

Seanl ess Extruded Tube for Gas and Q|
Transm ssion and Distribution Piping
Systems

(2016) Standard Specification for
Fact ory- Made W ought Al uni num and
Al um num Al l oy Welding Fittings

(2017) Standard Specification for
Fact ory- Made Wought Nickel and Ni ckel
Alloy Fittings

(2015a) Standard Specification for
Seamnl ess Copper Pipe, Standard Sizes

(2005; R 2014) Standard Specification for
Vel ded N ckel - Chromi um lron-All oy (UNS
NO6600, UNS N06603, UNS N06025, and UNS
NO6045) Pi pe

(2004; R 2014) Standard Specification for
El ectric Fusion-Wlded N -Cr-Co-M Alloy
(UNS NO6617), Ni-Fe-Cr-Si Alloys (UNS

NO8330 and UNS N08332), Ni -Cr-Fe-Al All oy
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ASTM B564

ASTM B574

ASTM B61

ASTM B619/ B619M

ASTM B62

ASTM B622

ASTM B725

ASTM B75/ B75M

ASTM B775/ B775M

ASTM B813

ASTM B829

ASTM B88

ASTM B88M

ASTM B98/ B98M

ASTM C552

(UNS NO6603), Ni-Cr-Fe Alloy (UNS N06025),
and Ni-Cr-Fe-Si Alloy (UNS NO6045) Pipe

(2017a) Standard Specification for Nicke
Al'l oy Forgings

(2017) Standard Specification for
Low Car bon Ni ckel - Chr omi um Mol ybdenum
Low Car bon Ni ckel - Mol ybdenum Chr omi um
Low Car bon Ni ckel -

Mol ybdenum Chr om um Tant al um Low Car bon
Ni ckel - Chrom um Mol ybdenum Copper, and
Low Car bon Ni ckel -

Chr omi um Mol ybdenum Tungsten Al |l oy Rod

(2015) Standard Specification for Steam or
Val ve Bronze Castings

(2017b) Standard Specification for Wl ded
Ni ckel and Nickel -Cobalt Alloy Pipe

(2017) Standard Specification for
Conposition Bronze or Qunce Metal Castings

(2017b) Standard Specification for
Seanm ess Nickel and N ckel -Cobalt Al oy
Pi pe and Tube

(2005; R 2014; E 2015) Standard
Specification for Wel ded Nickel (UNS
N02200/ UNS N02201) and Ni ckel Copper All oy
(UNS N04400) Pi pe

(2011) Standard Specification for Seaml ess
Copper Tube

(2016) Standard Specification for Genera
Requi rements for Nickel and Nickel Alloy
Vel ded Pi pe

(2016) Standard Specification for Liquid
and Paste Fluxes for Sol dering of Copper
and Copper All oy Tube

(2004a; R 2017) Standard Specification for
CGeneral Requirenments for Nickel and N cke
Al l oys Seanl ess Pi pe and Tube

(2016) Standard Specification for Seanl ess
Copper Water Tube

(2016) Standard Specification for Seaml ess
Copper Water Tube (Metric)

(2013) Standard Specification for
Copper-Silicon Alloy Rod, Bar, and Shapes

(2017) Standard Specification for Cellular
d ass Thermal Insul ation
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

G600

D1418

D1527

D1784

D1785

D2000

D2104

D2235

D2239

D2241

D2310

D2447

D2464

D2466

D2467

(1985; R 2010) Thernal Shock Test on G ass
Pipe

(2010; R 2016) Standard Practice for
Rubber and Rubber Lattices - Nonencl ature

(1999; R 2005) Standard Specification for
Acrylonitril e-Butadi ene-Styrene (ABS)
Pl astic Pipe, Schedules 40 and 80

(2011) Standard Specification for Rigid

Pol y(Vi nyl Chloride) (PVC) Conpounds and
Chl orinated Pol y(Vinyl Chloride) (CPVC

Compounds

(2012) Standard Specification for
Pol y(Vi nyl Chloride) (PVC), Plastic Pipe,
Schedul es 40, 80, and 120

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

(2003) Standard Specification for
Pol yet hyl ene (PE) Pl astic Pipe, Schedule 40

(2004; R 2016) Standard Specification for
Sol vent Cenent for
Acrylonitril e-Butadi ene-Styrene (ABS)

Pl astic Pipe and Fittings

(2012) Standard Specification for
Pol yet hyl ene (PE) Plastic Pipe (SIDR PR)
Based on Controlled Inside D aneter

(2015) Standard Specification for
Pol y(Vi nyl Chloride) (PVC) Pressure-Rated
Pi pe (SDR Seri es)

(2006; R 2012) Machi ne- Made "Fi bergl ass”
(Glass-Fiber-Reinforced
Ther noset ti ng- Resi n) Pipe

(2003) Standard Specification for
Pol yet hyl ene (PE) Pl astic Pipe, Schedul es
40 and 80, Based on Qutside Dianeter

(2015) Standard Specification for Threaded
Pol y(Vinyl Chloride) (PVC) Plastic Pipe
Fittings, Schedule 80

(2017) Standard Specification for
Pol y(Vinyl Chloride) (PVC) Plastic Pipe
Fittings, Schedule 40

(2015) Standard Specification for
Pol y(Vinyl Chloride) (PVC) Plastic Pipe
Fittings, Schedule 80

SECTI ON 40 05 13 Page 20



ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

D2564

D2609

D2657

D2683

D2737

D2774

D2855

D2992

D3035

D3222

D3261

D3307

D3308

D3350

D3754

(2012) Standard Specification for Sol vent
Cenents for Poly(Vinyl Chloride) (PVC
Pl astic Pi ping Systens

(2015) Standard Specification for Plastic
Insert Fittings for Polyethylene (PE)
Pl astic Pipe

(2007; R 2015) Heat Fusion Joining
Pol yol efin Pipe and Fittings

(2014) Standard Specification for
Socket - Type Pol yet hyl ene Fittings for
Qutside Dianeter-Controlled Pol yet hyl ene
Pi pe and Tubi ng

(2012a) Pol yet hyl ene (PE) Plastic Tubing

(2012) Underground Installation of
Ther nopl astic Pressure Piping

(2015) Standard Practice for Making
Sol vent - Cenent ed Joints with Poly(Vinyl
Chloride) (PVC) Pipe and Fittings

(2012) Obtaining Hydrostatic or Pressure
Desi gn Basis for "Fiberglass”
(Glass-Fiber-Reinforced

Ther nosetting-Resin) Pipe and Fittings

(2015) Pol yethyl ene (PE) Plastic Pipe
(DR-PR) Based on Controlled Qutside
Diameter

(2005; R 2015) Unnodified Pol y(Vinylidene
Fl uori de) (PVDF) Mol ding Extrusion and
Coating Materials

(2016) Standard Specification for Butt
Heat Fusion Pol yethylene (PE) Plastic
Fittings for Polyethylene (PE) Plastic
Pi pe and Tubi ng

(2016) Standard Specification for
Per f | uor oal koxy (PFA)-Fl uorocarbon Resin
Mol di ng and Extrusion Materials

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

(2012) Pol yethyl ene Plastics Pipe and
Fittings Materials

(2014) "Fibergl ass"

(Glass-Fiber-Reinforced

Ther nosetti ng- Resin) Sewer and | ndustri al
Pressure Pipe
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

D3839

D3892

D3965

D4024

D4101

D4161

D5421

D5685

E438

E814

F1055

F1056

F1199

F1200

F1290

(2014) Underground Installation of
"Fi bergl ass" (d ass- Fi ber-Rei nforced
Ther nosetti ng- Resi n) Pi pe

(1993; R 2009) Packagi ng/ Packi ng of
Plastics

(2016) Standard Cl assification System and
Basis for Specifications for Rigid
Acrylonitril e-Butadi ene-Styrene (ABS)
Materials for Pipe and Fittings

(2015) WMachi ne Made "Fi bergl ass”
(G ass- Fi ber-Rei nforced Thernosetting
Resi n) Fl anges

(2014; E 2016) Standard Specification for
Pol ypropyl ene | njection and Extrusion
Materials

(2014) "Fibergl ass"

(Glass-Fiber-Reinforced

Ther nosetti ng- Resin) Pipe Joints Using
Fl exi bl e El astoneric Seal s

(2015) Contact Ml ded "Fibergl ass"
(G ass- Fi ber-Reinforced Thernosetting
Resi n) Fl anges

(2011) "Fibergl ass"
(Glass-Fiber-Reinforced
Ther nosetting- Resin) Pressure Pipe Fittings

(1992; R 2011) d asses in Laboratory
Apparatus

(2013a; R 2017) Standard Test Method for
Fire Tests of Penetration Firestop Systens

(2016) Standard Specification for

El ectrof usi on Type Pol yet hyl ene Fittings
for Qutside Dianeter Controlled

Pol yet hyl ene and Crosslinked Pol yet hyl ene
(PEX) Pi pe and Tubi ng

(2004; R 2011) Socket Fusion Tools for Use
i n Socket Fusion Joining Polyethyl ene Pipe
or Tubing and Fittings

(1988; R 2015) Cast (Al Tenperatures and
Pressures) and Wel ded Pipe Line Strainers
(150 psig and 150 degrees F Maxi mun)

(1988; R 2016) Standard Specification for
Fabricated (Wl ded) Pipe Line Strainers
(Above 150 psig and 150 degrees F)

(1998a; R 2011) El ectrofusion Joining
Pol yol efin Pipe and Fittings
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

F1545

F336

F402

F437

F438

F439

F441/ F441M

F442/ F442M

F477

F493

F656

F714

F876

(2015a) Standard Specification for
Pl astic-Li ned Ferrous Metal Pipe, Fittings
and Fl anges

(2002; R 2016) Standard Practice for
Desi gn and Construction of Nonnetallic
Envel oped Gaskets for Corrosive Service

(2005; R 2012) Safe Handling of Sol vent
Cenents, Primers, and d eaners Used for
Joi ni ng Thernopl astic Pipe and Fittings

(2015) Standard Specification for Threaded
Chl orinated Pol y(Vinyl Chloride) (CPVC
Plastic Pipe Fittings, Schedule 80

(2017) Standard Specification for
Socket - Type Chl orinated Pol y(Vinyl
Chloride) (CPVC) Plastic Pipe Fittings,
Schedul e 40

(2013) Standard Specification for
Chl ori nated Pol y(Vinyl Chloride) (CPVO
Pl astic Pipe Fittings, Schedule 80

(2013; E 2013) Standard Specification for
Chl orinated Pol y(Vinyl Chloride) (CPVC
Pl astic Pi pe, Schedules 40 and 80

(2013; E 2013) Standard Specification for
Chl orinated Pol y(Vinyl Chloride) (CPVC
Pl astic Pipe (SDR-PR)

(2014) Standard Specification for
El astoneric Seal s (Gaskets) for Joining
Pl astic Pipe

(2014) Solvent Cements for Chlorinated
Poly (Vinyl Chloride) (CPVC) Plastic Pipe
and Fittings

(2010) Priners for Use in Solvent Cenent
Joints of Poly(Vinyl Chloride) (PVC
Pl astic Pipe and Fittings

(2013) Pol yethylene (PE) Plastic Pipe
(SDR- PR) Based on Qutside D aneter

(2017) Standard Specification for
Crosslinked Pol yet hyl ene (PEX) Tubing

DUCTI LE | RON Pl PE RESEARCH ASSCCI ATl ON ( DI PRA)

DI PRA TRD

(2016) Thrust Restraint Design for Ductile
Iron Pipe
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| NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON (| SO
| SO 228-1 (2000) Pipe Threads \Where Pressure-Tight

Joints Are Not Made on The Threads - Part
1: Dinensions, Tolerances and Designation

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

MBS SP- 25 (2013) Standard Marking System for Val ves,
Fittings, Flanges and Uni ons

MBS SP- 43 (2013) Wought Stainless Steel
Butt-Welding Fittings

M5S SP- 58 (1993; Reaffirmed 2010) Pi pe Hangers and
Supports - Materials, Design and
Manuf acture, Selection, Application, and
Installation
NACE | NTERNATI ONAL ( NACE)
NACE SP0185 (2007) Extruded Polyol efin Resin Coating
Systens with Soft Adhesives for
Under ground or Subnerged Pipe
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

NENVA 250 (2014) Encl osures for Electrical Equiprent
(1000 Vol ts Maxi mun)

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (2017; ERTA 1-2 2017; TIA 17-1; TIA 17-2;
TIA 17-3; TIA 17-4; TIA 17-5; TIA 17-6;
TIA 17-7; TIA 17-8; TIA 17-9; TIA 17-10;
TIA 17-11; TIA 17-12; TIA 17-13; TIA
17-14) National Electrical Code
NFPA 704 (2017) Standard System for the
Identification of the Hazards of Materials
for Emergency Response
PLASTI CS PI PE | NSTI TUTE ( PPI)

PPl TR-21 (2001) Thernal Expansion and Contraction
in Plastic Piping Systens

RUBBER MANUFACTURERS ASSOCI ATI ON ( RVA)

RMVA | P-2 (2009) Hose Handbook; 8th Edition
SCCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC SP 6/ NACE No. 3 (2007) Commercial Blast O eaning
U S. DEPARTMENT OF DEFENSE ( DOD)

UFC 3-310-04 (2013; with Change 1) Seism c Design for
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Buildings
U.S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)
29 CFR 1910 Cccupational Safety and Heal th Standards

1.3 SUBMITTALS

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkik

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

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

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

t he project.

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

(Engi neering Division or other organization in the
District OOfice); "AO" for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Use the "S" classification only in SD-11 C oseout
Subnmittals. The "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 Army projects.

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

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

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

SUBM TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs
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Mat eri al s and Equi prment
Cabl e System

SD- 03 Product Data
Qualifications
Welders
Wast e Water Disposa
Manuf acturer's Field Services
Del i very, Storage and Handl i ng
Mat eri al s and Equi pnment
Installation
Pi pe Schedul e
Val ve Schedul e
Qperat or Schedul e

SD- 06 Test Reports
Doubl e Cont ai nment Pi pi ng System
Pi pe Leakage Tests
Hydrostatic Tests
Pneumati c Tests
Doubl e Contai nment Pi pi ng Leak Detection System
Val ve Testing
Disinfection

SD-07 Certificates
Fi bergl ass Reinforced Plastic (FRP) Piping System
Pl astic Pi ping System
Pl astic Pipe Installation

SD- 10 Operation and Mii ntenance Data
Pi pi ng and Appurtenances; C, [__ 1]

1.4 QUALIFICATIONS
1.4.1 Experience

Subnmit a statenment certifying that the Contractor has the specified
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1

1

experience. Contractor shall have successfully conpleted at |east [three]
[ ] projects of the same scope and size or larger within the | ast [six]
[ ] years. Denpnstrate specific experience in regard to the system
installation to be perforned.

. 4.2 Doubl e Cont ai nnment Pi pi ng Syst em Manuf act urer

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

NOTE: Delete the follow ng paragraph when it is not
required.

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

The doubl e contai nnent piping system manufacturer shall have at |east [ten]
[ ] years of installation experience with | eak detection/location
sensor cabl e technol ogy.

.4.3 Welders

Subnmit the names of all qualified welders, their identifying synbols, and
the qualifying procedures for each wel der including support data such as
test procedures used, standards tested to, etc. The welding of pressure
pi ping systens shall be in accordance with qualifying procedures using
performance qualified welders and operators. Procedures and wel ders shal
be qualified in accordance with Section 40 05 13.96 WVELDI NG PROCESS
PIPING Structural nenbers shall be welded in accordance with Section

05 05 23.16 STRUCTURAL WVELDI NG

.5 DELI VERY, STORAGE, AND HANDLI NG

Materials delivered and placed in storage nust be stored with protection
fromthe weather, excessive humdity variation, excessive tenperature
variation, dirt, dust and/or other contaninants. Proper protection and
care of material before, during and after installation is the Contractor's
responsibility. Any material found to be danaged must be replaced at the
Contractor's expense. During installation, piping nust be capped to keep
out dirt and other foreign matter. A Safety Data Sheet in conformance with
29 CFR 1910 Section 1200(g) nust acconpany each chem cal delivered for use
in pipe installation. At a mininmum this includes all solvents, solvent
cements, glues and other materials that may contai n hazardous conpounds.
Handl i ng nmust be in accordance with ASTM F402. Storage facilities nust be
classified and marked in accordance with NFPA 704. Materials nust be
stored with protection frompuncture, dirt, grease, npisture, nechanica
abr asi ons, excessive heat, ultraviolet (UV) radi ati on danage, or other
damage. Pipe and fittings nust be handl ed and stored in accordance with
the manufacturer's recommendation. Plastic pipe nust be packed, packaged
and marked in accordance with ASTM D3892

6 PROJECT/ SI TE CONDI Tl ONS

6.1 Envi ronment al Requi renent s

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

NOTE: HTRWsites are typically well studied and
i nvestigated. Site conditions found during these
previous investigations (e.g., soil resistivity
testing for corrosion control design) must be

i ncorporated into the design. The next paragraph
nmust be edited carefully to address existing site
conditions.
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Buried piping at the site nay be subject to corrosion fromthe surrounding
soil. Testing and neasurenents [shall be] [has been] conducted in
accordance with [Section 26 42 14.00 10 CATHODI C PROTECTI ON SYSTEM
(SACRIFI Cl AL ANODE)] [Section 26 42 17.00 10 CATHODI C PROTECTI ON SYSTEM

(I MPRESSED CURRENT)]. Piping systemdesign, supply and installation shal
address the external corrosion conditions so indicated.

.6.2 Exi sting Conditions

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

NOTE: Connection |ocations and wet/dry connections
nmust be clearly indicated to avoid confusion and
claims.
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Verify existing piping and penetrations. Prior to ordering materials,
expose all existing pipes which are to be connected to new pi peli nes.
Verify the size, material, joint types, elevation, horizontal |ocation, and
pi pe service of existing pipes, and inspect size and |ocation of structure
penetrations to verify adequacy of wall sleeves, and other openings before
installing connecting pipes.

LT SEQUENCI NG AND SCHEDULI NG

For slab, floor, wall, and roof penetrations, keep on site pertinent wall
pi pes and sl eeves before they are required for placement in concrete
forns. Verify and coordinate the size and | ocation of building and
structure pipe penetrations before fornm ng and pl aci ng concrete.

. 8 MAINTENANCE

.8.1 Service

NOTE: Sel ectively require manufacturer's service.
Automatic valves in critical or hazardous systens
require service assistance. Coordinate these
services with specification sections that address
i nstrumentation and control

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

Services for [automatic valve] [double containnent |eak detection
moni toring systen] [double contai nment | eak sensor cable] [__
shal | be provided by a manufacturer's representative who is experienced in

the installation, adjustnent and operation of the equi pnent specified. The
representative shall inspect the installation, and supervise the adjustnent
and testing of the equipnent.

8.2 Extra Materials

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

NOTE: Include itenms needed for future maintenance
and repair, itens that mght be difficult to obtain
because of color or pattern match, or spare parts to
ensure operation of critical systens.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkk
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Submt the manufacturer's installation recomendations or instructions for
each material or procedure to be utilized, including materials

preparation. Concurrent with delivery and installation of the specified

pi pi ng systens and appurtenances, spare parts for each different item of
mat eri al and equi pnment specified that is recormended by the manufacturer to
be replaced any tinme up to [3 years] [ ] of service shall be

furni shed. For each type and size of valve, the following extra materials
shal |l be provided: lubricator, lubricant (with appropriate tenperature
rating), lubricator/isolating valve; [gal vani zed operating wench, [1.2]

[ Im[4.1] [___ ] feet long, for T-handl ed operators;] [gal vani zed
operating key for cross handled valves;] [__ ]. Extra materials shal
include [2] [__ ] of the followi ng spare parts for each type and size of

val ve: gaskets; [Oring seals;] [diaphragns (nolded);] all elastoner parts;
stem packing; [seat rings [and seat ring pulling tool];] [___ ].

PART 2 PRODUCTS

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

NOTE: Al materials of construction specified will
be retai ned except under conditions where they would
not be suitable (see UFC 3-240-01); upon specific

i nstructions of HQUSACE; as stipulated in specific
project directives.; and as described within notes

t hroughout the specification. A study of the
process conditions will be nade to determine the
suitability of the naterials. Where a materi al
woul d be al together unsuitable, every mention of the
unsuitable material and referenced publications that
pertain only to the unsuitable naterial will be
deleted. If a naterial would be suitable in a part
of the system and unsuitable in other parts, the

| ocations where the material may and nmay not be used
will be stated in the contract specifications and
shown on the contract draw ngs.

Soil conditions that may affect the corrosion rate
of buried ferrous piping should be evaluated. The
eval uation and corrosion control design will be
performed in accordance with the directions provided
in UFC 3-570- 02A.

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

2.1  SYSTEM REQUI REMENTS
Thi s specification covers the requirenents for above and bel ow grade liquid
process pipe, pipe supports, fittings, equi pnent and accessories |ocated
bot h inside and outside of treatnent plants.

2.1.1 Desi gn Requi renents
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NOTE: Deternine the design wind speed from ASCE 7
and/ or UFC 3-301-01 STRUCTURAL ENG NEERI NG, al t hough
a mnimmof 161 knmih (100 miles per hour) will be
used. Simlarly, use 1.2 kPa 25 psf snow | oad for
nost heavy snow climates. |n some cases, |oca
climates and topography will dictate that a |arger
value is required. This rmay be deternined from ANSI
A58. 1, |local codes or by research and anal ysis data
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2.

of the effect of local clinmate and topography. Snow
| oad requirenents can be deleted for |ocations where
the maxi mum snow i s insignificant. Provide seismc
requi renents and show on the drawi ngs. Delete the
bracketed phrase if seisnmic details are not

i ncluded. Pertinent portions of UFC 3-310-04 and
Sections 13 48 00 and 13 48 00.00 10, properly
edited, must be included in the contract docunents.
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Support systens shall be selected and designed in accordance with MSS SP-58
within the specified spans and conponent requirenents. The absence of pipe
supports and details on the contract draw ngs does not relieve the
Contractor of responsibility for sizing and providing supports throughout
facility. The structural design, selection, fabrication and erection of

pi pi ng support system conponents shall satisfy the seismic requirenments in
accordance with UFC 3-310-04 and Sections 13 48 00 SEI SM C PROTECTI ON FOR
M SCELLANEQUS EQUI PMENT and 13 48 00.00 10 SElI SM C PROTECTI ON FOR
MECHANI CAL EQUI PMENT [as indicated], accounting for a [__ ] MPa psf soi
bearing capacity, a maxi mumw nd speed of [__ ] kmih nph, a ground snow
load of [__ ] kPa psf, a maxi mum anbient air tenmperature of [__ ]
degrees Cdegrees F and a mininum anbient air tenperature of [
C degrees F.

1.2 Per f or mance Requi renents

The pressure ratings and materials specified represent mni num acceptabl e
standards for piping systens. The piping systens shall be suitable for the
services specified and intended. Each piping systemshall be coordinated
to function as a unit. Flanges, valves, fittings and appurtenances shal
have a pressure rating no less than that required for the systemin which
they are installed.

.1.2.1 Buried Piping Systens

Pi pi ng systens shall be suitable for design conditions, considering the

pi ping both with and without internal pressure. Consideration shall be
given to all operating and service conditions both internal and external to
the piping systems. Buried ferrous piping shall have cathodic protection
in accordance with Section [26 42 14.00 10 CATHODI C PROTECTI ON SYSTEM
(SACRIFICI AL ANODE)] [26 42 17.00 10 CATHODI C PROTECTI ON SYSTEM (| MPRESSED
CURRENT)]

.1.2.2 Above Grade Piping Systens

Pi pi ng systens shall be suitable for design conditions, considering the

pi ping both with and without internal pressure, and installation factors
such as insulation, support spans, and anbi ent tenperatures. Consideration
shall be given to all operating and service conditions both internal and
external to the piping systens.

2 MATERI ALS AND EQUI PVENT

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

NOTE: Verify that the pipe schedule is included in
the contract draw ngs.
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Subnmit nmanufacturer's descriptive and technical literature for each piping
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system including design recomendati ons; pressure and tenperature ratings;
di mensi ons, type, grade and strength of pipe and fittings; thernal
characteristics (coefficient of expansion and thermal conductivity); and
chenical resistance to each chenical and chenical mxture in the liquid
stream Provide piping materials and appurtenances as specified and as
shown on the drawi ngs, and suitable for the service intended. Piping
mat eri al s, appurtenances, and equi pnent supplied as part of this contract
shal | be of equal material and ratings as the connecting pipe, new and
unused except for testing equi pnent. Conponents that serve the sane
function and are the sane size shall be identical products of the sane
manuf acturer. The general materials to be used for the piping systens
shall be in accordance with TABLE | and are indicated by service in the |
Pi pe Schedul e] [contract drawings] [ ]. Subnmit a list of piping
systens, pressure ratings and source of supply for each piping system
broken out by material, size and application as indicated on the contract
drawings. A list of any special tools necessary for each piping system and
appurtenances furni shed for adjustnent, operation, naintenance and

di sassenbly of the system Pipe fittings shall be conpatible with the
appl i cabl e pipe material s.

.2.1 St andard Products

Provi de material and equi pnent which are the standard products of a

manuf acturer regularly engaged in the manufacturing of the products and
that essentially duplicate itens that have been in satisfactory use for at
least [2] [___ ] years prior to bid opening. Subnmt the foll ow ng:

Equi prent shop drawi ngs and support system detail draw ngs show ng pi ping
systens and appurtenances, such as nechanical joints, valves, |oca

i ndi cators and hangers, including a conplete |list of equipnment and
materials. As-built draw ngs show ng pi pe anchors and gui des, and | ayout
of piping systens relative to other parts of the work including clearances
for maintenance and operation. As-built piping and instrunentation

di agrans (P& Ds) identifying and | abeling equi prent, instrunentation,

val ves, vents, drains, and all other inline devices; if the contract

drawi ngs contained P& Ds, the P& Ds found in the contract draw ngs shall be
revised to reflect the constructed process system as directed by the
Contracting Officer. Nominal sizes for standardi zed products shall be
used. Pipe, valves, fittings and appurtenances shall be supported by a
servi ce organi zation that is, in the opinion of the Contracting O ficer
reasonably convenient to the site.

. 2.2 I dentification and Taggi ng

Each pi ece of pipe shall bear the ASTM desi gnation and all other markings
required for that designation. Valves shall be marked in accordance with
MSS SP-25 and shall bear an identification tag securely attached using

[ No. 12 AWG copper wire] [stainless steel wire] [chrome-pl ated beaded
chain] [plastic straps designed for that purpose]. ldentification tags
shall be [35 m 1.375 inch] [[___ ] mminches] mninmum di aneter, made of
[ brass] [engraved | ami nated plastic] [engraved anodi zed al um nun [ stanped
stainless steel] [__ ]. [Indentations shall be black for reading
clarity.] The service, valve identification nunber shown on the [ Operator
Schedul e] [Val ve Schedule] in the contract drawi ngs, the manufacturer's
nane, and the val ve nodel nunber shall be displayed
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2.3 DUCTI LE | RON PI PI NG SYSTEM

2.3.1 Ductile Iron Pipe

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

NOTE: Standard thicknesses of ductile iron pipe are
governed by AWM C150/ A21.50 or AWM C151/ A21.51
except for integral flanged piping. The thickness
of integral flanged pipe is regulated in AWM

C115/ A21.15. If restrained joint pipe is used,

t hi ckness nust conformto AWM C151/A21.51

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

Ductile iron pipe for pressure service shall have a design and wal

t hi ckness conformng to [ AWM C150/ A21.50] [ AWM C151/ A21.51] |

AWM C115/ A21.15]. Ductile iron pipe shall have a [[standard] [double

t hi ckness] cenent lining conforming to AWM C104/ A21. 4] [standard asphaltic
lining] [__ ].

2.3.2 Ductile lron Joints
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NOTE: Fl anged connecti ons should not be used for
buried service. Use joints for pipe and fittings
i nstal |l ed underground (buried).
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Joints shall have a working pressure rating for liquids equal to the
pressure rating of the connected pipe. Dielectric fittings or isolation
joints shall be provided between all dissinilar netals.

2.3.2.1 Mechani cal Joints

Mechani cal joints shall conformto AWM C110/A21.10 and AWM C111/A21.11.

[ Gaskets, glands, bolts and nuts shall be furnished in sufficient quantity
for the conplete assenbly of each nechanical joint. d ands shall be
[ductile] [or] [gray] iron with an [asphaltic] [ ] coating. Gaskets
shal | be [vul cani zed synthetic rubber, reclaimed rubber is not acceptabl €]
[ 1.1 [For grooved shoul der piping, self-centering gasketed couplings
designed to nechanically engage piping and lock in a positive watertight
coupl e shall be used.] [Housings shall be conposed of [nalleable iron
ASTM A47/ AA7N] [or] [ductile iron, ASTM A536] and gaskets of nol ded

synt hetic rubber, [hal ogenated isobutylene isoprene] [nitrile] [__ ]
shall be used. Bolts and nuts shall be [heat treated carbon steel
ASTM A183, minimumtensile 760 MPa 110,000 psi] [___ 1.1 [Mechanica

joints shall have bolt holes oriented [straddling the vertical centerline
of the valves and fittings] [__ 1.1

2.3.2.2 Push-on Joints

Push-on type joints shall conformto AWM Cl111/A21.11. Each push-on joint
shal | be supplied conplete with gasket and lubricant. Gaskets shall be
conpatible with joint design and conprised of [vul canized synthetic rubber
recl ai med rubber is not acceptable] [ ]. Lubricant shall be
specifically fornmulated for use with push-on joints and shall be non-toxic,
odorl ess, tastel ess and shall not support bacteria growth
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2.3.2.3 Restrai ned Joints

Restrained joints shall conformto the requirenments of AWM Cl111/A21.11
and be designed for a working pressure equal to connected pipe rating.
When using ductile iron pipe with restrained joints, field cuts shall be
supplied with a lock ring conplete with retainer, retainer |ock and
roll-pin, as required by manufacturer's reconmendati ons, procedures and/or
installation instructions.

2.3.2.4 Fl anged Joints
Fl anged joints shall conformto AWM C110/A21.10. Gaskets, bolts and nuts
shal |l be provided with flanged joints in sufficient quantity for the
compl ete assenbly of each joint. Gaskets shall be [vul canized synthetic
rubber, reclaimed rubber is not acceptable] [___ ].

2.3.3 Ductile Iron Fittings

NOTE: Fittings for ductile-iron or gray-iron piping
i nvolving 1.03 MPa 150 psi and 1.72 MPa 250 psi
service are specified in AWM C110/ A21.10; for 2.41
MPa 350 psi service use AWM 153. Typically, either
gray or ductile iron fittings are acceptable.
Specify the exact material if service conditions
warrant.

Take special precaution with mating fl anges
specified in this paragraph; that is, nating flanges
conformng to AWM C110/ A21.10 with flanges that are
speci fi ed el sewhere using ASVME B16.1 or B16.5
standards.

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

Fittings shall be gray iron ASTM A48/ A48N or ductile iron [ AWM C110/ A21. 10
] [AWM C153/A21.53]. Up to [300] [__ ] nmm([12] [__ ] inches
inclusive, the fittings shall be [1.7] [___ ]MPa [250] [ ] psig

rated. Gay iron fittings shall be cement nortar |ined [standard] [doubl €]
t hi ckness. Flanges and flanged fittings shall conformto [ AWM C110/A21. 10
] [ASME B16.1] and shall be rated for [1.03 MPa 150 psig] [1.72 MPa 250 psig
1 [ ] MPa psig] service. Materials shall be [ductile iron] [or] [gray
iron] [__ ]. For tie-in to existing flanges, field check existing

fl anges for nonstandard bolt hole configurations and design as required to
assure new pi pe and flange nate properly. Bolts and nuts shall be [carbon
steel conforming to ASTM A307, Grade [B] [ 11 1 ]. Bolts shall be
provided with washers of the same material as the bolts. Gaskets shall be
[rubber] [ring] [__ ] [full face], maximum[3.2] | ] mm[0. 125]
[ ] inch thick.

2.3.4 Corrosi on Contr ol

Ductile iron piping shall be [coated with the manufacturer's standard
asphaltic coating, approximately [0.025 nm1 ml] [[___ ] mmml] thick
applied to the outside of pipe and fittings] [hot-dipped galvanized in
accordance with ASTM A153/A153NM [ ]. Buried pipe shall be coated and
wr apped, and provided with cathodic protection in accordance with [Section
26 42 14.00 10 CATHODI C PROTECTI ON SYSTEM ( SACRI FI CI AL ANCDE)] [ Section

26 42 17.00 10 CATHODI C PROTECTI ON SYSTEM (1 MPRESSED CURRENT)] .
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2.

2.

4 CARBON STEEL PI PI NG SYSTEM
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NOTE: Consult the referenced standards for the
proper carbon steel use and fittings. For exanple,
ASTM A53/ A53M car bon steel piping is a good genera
pi ping material and ASTM A106/ ALO6M carbon steel is
for high tenmperature applications. In addition
sonme of the types and grades may not be suitable for
certain joining methods or cold bending; etc. Stee
pi pe neeting APl Spec 5L is specified only with 50 nmm
2 inch and snaller pipe that is subject to a | ow
pressure application and the use of taper-threaded
couplings.
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4.1 Carbon Steel Pipe
4.1.1 Ceneral Service

Carbon steel pipe shall neet the requirements of [ ASTM A53/ A53N [ seanl ess]
[butt welded] [electric-resistance wel ded], Grade [A] [B]] [API Spec 5L,
Schedule [40] [80] [__ ]] and shall be [in accordance with Pi pe Schedul €]
[, hot-dipped galvanized]. Buried carbon steel piping and fittings shal

be Schedule [80] [___ 1.

.4.1.2 Hi gh Tenperature Service

Seanl ess carbon steel pipe for high tenperature service shall [conformto
ASTM A106/ A106N Grade [A] [B] [C], [hot-finished] [cold-drawn], Schedule

[40] [80] [___ ]] [be in accordance with Pipe Schedul e] w th di mensions

conform ng to ASME B36. 10M.

.4.1.3 Cheni cal Process Service

El ectric-resi stance wel ded | ow carbon steel pipe shall conformto ASTM A587
with a nom nal wall thickness [of | ] mminch] [in accordance with Pipe
Schedule].

4.2 Carbon Steel Tubing

Tubi ng shall neet the requirenments of [ASTM A334/ A334l, [seanl ess]
[wel ded], Gade [1] [__ ] carbon steel] [ASTM A423/ A423N, [sean ess]

[el ectric-resistance-welded], Grade [1] [2] lowalloy carbon steel] wth
nom nal size and wall thickness [in accordance with Pipe Schedul e] [

.4.3 Car bon Steel Joints

Carbon steel piping shall be joined by [straight-threaded couplings]
[taper-threaded couplings] [welding fittings] [flanges] [nechanical joints
for grooved ends neeting the requirenments of AWM C606]. Tubing shall be
joined using [conpression] [__ ] fittings. Dielectric fittings or
isolation joints shall be provided between all dissinilar netals.

.4.4 Carbon Steel Fittings

[Fittings shall be [cast malleable iron] [carbon steel] [heat-treated
| owcarbon steel] [__ ].1 [Were cast fittings are not avail abl e,
segnental wel ded steel fittings, ASTM A53/A53N, Grade B, neeting the
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requi renents of manufacturer's recomended wal | thicknesses shall be
fabricated.]

.4.4.1 Threaded Fittings

Threaded fittings shall be Cass [150] [300] [__ ], [malleable iron,
ASTM A47/ A4A7N, conform ng to ASME B16. 3, bl ack, banded] [forged carbon
steel ASTM A105/ A105lv, conforming to ASME B16. 11] [l ow carbon steel,

ASTM A858/ A858N, confornming to ASME B16.11] [__ ], and threaded in
accordance with ASME Bl. 20. 2NASME B1.20.1. Threaded, rigid couplings shall
be [wel ded] [seaml ess], [black] [Type |I (hot-dipped gal vani zed)] [Type II
(el ectrogal vani zed)] carbon steel in accordance with [ ASTM A865/ AB65N]
_____ ] and threaded in accordance with ASME Bl.20. 2NASME BL. 20. 1.

[ Pol yt etrafl uoroet hyl ene (PTFE) pipe-thread tape conforning to ASTM D3308]
[ ] shall be used for lubricant/seal ant.

.4.4.2 Wel ding Fittings

Welding fittings shall be [butt-welding] [or] [socket-welding]. Welding
fittings shall be forged [steel, ASTM A105/A105N O ass [150] [300] [__ 11
[l ow carbon steel, ASTM A858/ A858IN [seamless | [or] [welded]] [___ ]
conformng to [ASME B16.9] [, or] [ASME B16. 11].

.4.4.3 Fl anged Fittings

The internal dianmeter bores of flanges and flanged fittings shall be the
sane as that of the associated pipe. The flanges shall be [wel di ng neck]
[slip-on] [socket welding] [lapped] [or] [threaded] type. Flanges and
flanged fittings shall be [forged steel, [ASTM A105/ A105N] [ASTM A727/ A727M
1 11 [ ], faced and drilled to ASME B16.5 Cl ass [150] [300]
[ ] with a [1.6 mm 0.0625 inch raised face] [flat face] [__ ]. [Cast
steel backing flanges, ASTM A216/ A216N G ade [ WCA] [WCB] [WCC], Van Stone
type, shall be drilled in conformance with [ ASME B16.5] [ ASME B16. 1] d ass
[150] [___ ].1] For tie-in to existing flanges, field check existing
flanges for non-standard bolt hole configurations and design as required to
assure new pipe and flange mate properly. Bolting shall be [alloy-steel
ASTM A193/ A193N Grade [B5] [B7] | ] hex head bolts and ASTM A194/ A194N

Gade [__ ] hex head nuts] [__ When mating fl ange on val ves or
equi prent is cast iron, [ASTM A193/ A193N Grade [B8 Class 1] [__ ] bolts
and ASTM A194/ A194N Grade [8] [__ ] heavy hex head nuts] [__ ] shall be

used. Bolts shall be provided with washers of the sane material as the
bolts. Gaskets shall neet the requirenents of ASVE B16.5. [Nonnetallic
gaskets shall conformto ASME B16.21 and be a maximum [3.2] [__
[0.125) [__ ] inch thick [chloroprene rubber, durometer hardness No. 80, ]
[ ] 10.34 MPa 1,500 psi mininumtensile strength, [125] [__ ] percent
m ni mum el ongation, flat ring type for use with raised face flanges and
full face type for use with flat face flanges.] [Metallic ring joint
gaskets shall conformto ASME B16.20 and be constructed of [ 1.1

.4.4.4  Conpression Fittings for Tubing

Conpression fittings shall be of [carbon steel [ASTM A108] [ ASTM A576]]
[ ] nuts, ferrules and bodies rated to a mininum|[__ ] kPa psig.
Threads shall be straight conformng to [1SO 228-1] [ASME BL. 1].

2.4.5 Carbon Steel Coatings
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NOTE: Carbon steel piping system conponents will be
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2.

coated with corrosion resistant materials suitable
for exposure to the environmental and process
conditions of the site. For potential exposures to
pressures less than 70 kPa 10 psi, tenperatures |ess
than 100 degrees C 212 degrees F and mld chem cal s,
the surfaces shall be prepared in accordance with
SSPC SP 6/ NACE No. 3.

For potential exposures to pressures and
tenperatures greater than those previously
mentioned, and mld chenicals, internediate options
may be appropriate. For severe chenical exposures,
the thernmoplastic resin systemshould be used.
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Carbon steel piping components shall be coated with corrosion resistant
materials. Coatings and finishes shall be 100 percent holiday free.

.4.5.1 Silicone Coating

Carbon steel piping surfaces shall be prepared in accordance with

SSPC SP 6/ NACE No.3. The surfaces shall have an al kyd priner of [0.0625]
[ ] nm[2.5] [__ ] mls dry filmthickness followed by two al kyd
nmodi fied silicone final coats.

.4.5.2 Zinc Coating

Gal vani zi ng shall be hot-dip applied and neet the requirenents of

ASTM A153/ A153W\; el ectropl ated zinc or cadm um plating is unacceptabl e.
St ai nl ess steel conponents may be substituted where galvanizing is
specified.

.4.5.3 Ther nopl astic Resin Coating System

[ Carbon steel piping surfaces shall have a mininumof [4] [__ ] coats of
phenolic type coatings applied at a mininumdry filmthickness of [0.040]
_____ ] mls per coat. Each coat shall be baked at [149]
[ ] degrees C [300] [ ] degrees F for [10] [__ ] minutes. The
full coating systemshall be cured in an oven at [190] [__ ] degrees C
[375] [___ ] degrees F for [30] [ ] minutes.] [Carbon steel piping
system conponents shall be coated with an adhesively nounted pol yet hyl ene
coating system The continuously extruded pol yet hyl ene and adhesi ve
coating systemmaterials shall conformto NACE SP0185 Type A ]

.4.6 Carbon Steel Cathodic Protection

Buried ferrous piping shall have cathodic protection.
5 LI NED STEEL PI PI NG SYSTEM

5.1 Qut er Pipe Shel

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

NOTE: For the outer shell, carbon steel is nopst
conmon; stainless steel will considerably limt
suppliers. Flanged joining, Cass 150 or 300, is
commonly used. Mbost thernoplastic liners allow sone
vapors to perneate and becone trapped between the
liner and the shell. Therefore, venting via weep
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holes in the outer shell or venting flange collars
(note that a single manufacturer has a patent on
venting collars) are required to avoid gas

accumul ation. These are not required for

nonper neabl e liners such as PVDC. The use of

t her nopl astics with aggressive chemcals may result
in a lower nmaxi mum operating tenperature than that
rated for an unlined pipe conposed of the sane
material.
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The outer shell of the lined piping systemshall be [carbon steel neeting

the requirenents of [ASTM A53/ A53N [el ectric-resistance welded] [ ],
Grade [B] [ 11 [ ], Schedule [40] [80] [in accordance with Pipe
Schedul e]] [TP304 stainless steel, [ASTM A312/ A312N [seam ess] [wel ded]]
[ ], Schedule [10S] [40S] [80S] [5S] [in accordance with Pipe
Schedule]] [__ ]. The outer pipe shall be equipped with [3] [__ ] mMm
[0.125]) [__ ] inch vent holes spaced axially at [__ ] mminches on

center or |locking and venting collars at each flange. |If insulated, the
vents of the lined piping systemshall be equipped with the manufacturer's
standard vent extensions to avoid bl ocking. [Carbon steel piping
components shall be externally coated with corrosion resistant materials.
Coatings and finishes shall be 100 percent holiday free.]

.5.2 Li ned Steel Joints

Li ned pi ping shall be joined by [[cast steel] [forged steel] flanges]

.5.3 Li ned Steel Fittings

Fittings shall be [cast gray iron, [ASTM Al126 Grade B] [__ ], conform ng
to ASME B16.1] [cast ductile iron, [ASTM A395/A395M [_ ], conforming to
ASME B16.42] [cast carbon steel, [ASTM A216/ A216N Grade WCB] [__ ],

conform ng to ASME B16.5] [cast, fabricated or forged carbon steel, |
ASTM A587] [ ASTM A106/ A106N Grade B] [ ASTM A53/ A53N] [ ASTM A105/ A105M]]
[stainl ess steel, [ASTM A312/ A312N G ade 304L] [ ASTM A276/ A276N] [__ 1.
conformng to ASME B16.5] [__ ].

.5.4 Li ned Steel Flanged Fittings

The internal dianeter bores of flanges and flanged fittings shall be the
same as that of the associated pipe. [Cast steel, [ASTM A216/ A216N G ade
[WCB] [ 11 [ ],] [Forged steel, [ASTM A105/A105M [ 1.1
[Stainless steel, [ASTM A312/ A312N Grade 304L] [__ 1,1 flanges and
flanged fittings shall be faced and drilled to ASME B16.5 C ass [150] [300]
[ ]. For tie-in to existing flanges, field check existing flanges for
non-standard bolt hol e configurations and design as required to assure new
pi pe and flange mate properly. Bolting shall be [alloy-steel

ASTM A193/ A193N Grade [B5] [B7] [ ] hex head bolts and ASTM A194/ A194N
Gade [__ ] hex head nuts] [ When mating fl ange on val ves or

equi prent is cast iron, [ASTM A193/ A193N Grade [B8 Class 1] [__ ] bolts
and ASTM A194/ A194N Grade [8] [ ] heavy hex head nuts] [__ ] shall
be used. Bolts shall be provided with washers of the sane nmaterial as the
bolts. Gaskets shall neet the requirenents of ASVE B16.5 and shall be
nonnetal lic conforming to ASME B16. 21.
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5.5 Li ned Steel Spacers

For maki ng connections between |ined piping systens and other types of pipe
or equi prent, spacers shall be used. The spacers shall be conposed of the
sane material as the liner, and shall have a bore identical to the interna
di anmeter of the associated |lined pipe. Unless otherw se specified for the
liner systens, a gasket shall be used between the spacer and the unlined

pi pi ng system or equi pment that conforns to the gaskets required for the
unl i ned piping system or equi pment nozzle. Spacers shall be [standard
ring] [standard full face] [lined steel ring] [as indicated on the contract
drawings] [__ ] for flanged connections. Spacers shall be a m ni num of
[13] [ ] nm|[1/2] [___ ] inch thick for piping 200 mm 8 i nches and
smaller in dianeter, and a mninmnumof [15] [ | ] mnmm|[5/8] [ ] inch
thick for piping larger than 200 nm 8 inches in dianmeter. A tapered face
spacer [may] [shall not] be used for piping directional changes |ess than
[5] [ ] degrees, and shall not be used for piping directional changes

| arger than [5] [ ] degrees.

.5.6 d ass Liner

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: A pressure rating of 2 MPa 300 psi is
avai l able for the lining and piping systemif C ass
300 split flanges are used as joints.

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

The liner shall be |locked to the shell. The liner shall consist of [1.6]
[ ] mm[1/16] [___ ] inch of [chenical resistant, |ow expansion
Type-1 borosilicate glass, dass Al [porcelain enanel] [__ ] conform ng
to ASTM E438 rated to operate between -29 and plus 66 degrees C -20 and
pl us 450 degrees F at a nom nal working pressure of [1.03] [__ ] MPa
[150] [___ ] psig and full vacuum [Thermal shock resistance shall be
tested in accordance with ASTM C600.] [Polytetrafl uoroethylene (PTFE)]
[ ] envel oped gaskets shall be used that conformto ASTM F336

.5.7 Per f | uor oal koxyl (PFA) Liner
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NOTE: Liner thicknesses range from1.5 to 3.8 nm 60

to 150 mi |, depending on the size of the pipe.

Nom nal pipe dianeters 25 nm 1 inch through 80 nm 3

inches are rated for full vacuumup to 230 degrees C

450 degrees F; 100 nm 4 inches dianeter pipe is
rated for full vacuumto 150 degrees C 300 degrees F;
150 nm 6 inches dianeter pipe is rated for ful

vacuum at 120 degrees C 250 degrees F; and 200 nm 8

i nches dianeter pipe is rated for full vacuumat 65

degrees C 150 degrees F. Larger pipe dianeters are

available.
The liner shall be |ocked to the shell. The liner shall consist of PFA
ASTM D3307 Type |1, conforming to ASTM F1545, and shall be rated to operate
bet ween -29 and plus 260 degrees C -20 and plus 500 degrees F. The lined
pi ping systemshall be rated at a maxi num pressure of [ ] MPa psig at a

tenperature of | ] degrees C degrees F. The pipe liner shall have a

m ni mum wal | thickness of [__ ] mmml. The liner for fittings shal
have a mini mumwal | thickness and nini nrum uniformface thickness of [__ ]
mmil. The part of the liner that extends onto a gasket face shall have a
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uni form t hi ckness of not

thickness.

2.5.8

Pol ypropyl ene (PP) Liner

*%

*%

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

NOTE: Liner thicknesses range from3.8 to 8.6 nm
150 to 340 nmil), depending on size of pipe. Nonina
pi pe dianmeters 25 nm 1 inch through 300 mm 12 i nch
are rated for full vacuumup to 107 degrees C 225
degrees F, if the liner is of swaged construction
For interference fit type liners, pipe dianeters 25
mm 1 inch through 200 mMm 8 inch are rated for ful
vacuumto 107 degrees C 225 degrees F; 250 mm 10 i nch
and 300 mm 12 inch dianeter pipe is rated for ful
vacuumto 38 degrees C 100 degrees F.

*%

*%

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

| ess than 80 percent of the pipe liner wall

The liner shall be locked to the shell. The liner shall consist of PP
ASTM D4101, shall conformto ASTM F1545, and shall be rated to operate

bet ween -18 and plus 107 degrees C 0 and 225 degrees F.

The |ined piping

system shall be rated at a nmaxi mum pressure of [__ ] MPa psig at a

tenmperature of |
m ni mum wal | thickness of [
have a m ni nrum wal
mmnil.
uni f orm t hi ckness of not

thickness.

2.5.9

Pol yt et raf | uor oet hyl ene (PTFE) Li ner

*kkkkkk
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NOTE: Liner thicknesses range from1.5 to 3.8 nm 60
to 150 nmil, depending on pipe dinmensions. Nom na
pi pe diameters 25 nm 1 inch through 300 nm 12 i nch
are rated for full vacuumup to 107 degrees C 225
degrees F, if the liner is of swaged construction
For interference fit type liners, pipe dianmeters 25
mm 1 inch through 100 mm 4 inch are rated for ful
vacuumto 230 degrees C 450 degrees F; 150 mm 6 i nch
and 200 mMmm 8 inch dianeter pipe is rated for ful
vacuum at 180 degrees C 350 degrees F. For swaged
fit type liners, pipe diameters 25 nm 1 inch through
200 mm 8 inch are rated for full vacuumto 230
degrees C 450 degrees F. For slip fit type liners,
pi pe dianeters 25 mm 1 inch through 100 mm 4 inch
are rated for full vacuumto 230 degrees C 450
degrees F.

*%

*%

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

] degrees C degrees F. The pipe liner shal
] mmml. The liner for fittings shal
t hi ckness and m ni mum uni form face thickness of |
The part of the liner that extends onto a gasket face shall have a
| ess than 80 percent of the pipe liner wall

have a

The liner shall be |ocked to the shell. The liner shall consist of PTFE
shall conformto [ ], and shall be rated to operate between -29 and
pl us 260 degrees C -20 and plus 500 degrees F. The lined piping system
shall be rated at a maxi num pressure of [ ] MPa psig at a tenperature
of [ ] degrees C degrees F. The pipe liner shall have a m ni nrum wal |

t hi ckness of [
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2.5.10 Pol yvi nyl i dene Fl uoride (PVDF) Liner

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Liner thicknesses range from3.81 to 5.33 mm
150 to 218 nmi |l depending on the pipe di nensions.
Proper liner thickness assures a non-perneabl e
lining. Nominal pipe dianeters 25 mm 1 inch through
200 nmm 8 inch are rated for full vacuumup to 135
degrees C 275 degrees F, if the liner is of swaged
or interference fit construction. For |oose fit
type liners, nominal pipe diameters 25 mm 1 inch
through 100 mMm 4 inch are rated for full vacuumto
135 degrees C 275 degrees F, and 150 mm 6 i nch and
200 nm 8 inch dianeter pipe is rated for 64.2 kPa 19
inch of nercury of vacuumto 135 degrees C 275
degrees F.

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

The liner shall be |ocked to the shell. The liner shall consist of PVDF
ASTM D3222, and shall be rated to operate between -18 and plus 135 degrees C
0 and 275 degrees F. The lined piping systemshall be rated at a maxi mum
pressure of [ ] MPa psig at a tenperature of [__ ] degrees C degrees F.
The pipe liner shall have a mninumwall thickness of [ ] mml. The
liner for fittings shall have a mnimumwall thickness and m ni nrum uni form
face thickness of [ ] mmml. The part of the Iiner that extends onto
a gasket face shall have a uniformthickness of not |ess than 80 percent of

the pipe liner wall thickness.

2.5.11 Rubber Li ner

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

NOTE: Liner thicknesses range from 3.2 nm 0. 125 inch
to 12.7 mm 0.5 inch. Rubber lined pipe is not
rated for vacuum service. Use a standard gasket for
hard rubber lining. For soft rubber use a coating
or sheet of polyethylene or simlar naterial
consistent with the application as a gasket.
Operating tenperature ranges are as foll ows:

nat ural rubber -54 to plus 82 degrees C -65 to plus
180 degrees F

chloroprene -54 to plus 107 degrees C -65 to plus
225 degrees F

i sobutyl ene isoprene |-54 to plus 149 degrees C -65 to plus
300 degrees F

nitrile -54 to plus 107 degrees C -65 to plus
225 degrees F

EPDM -54 to plus 149 degrees C -65 to plus
300 degrees F
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chlorosulfonated -54 to plus 121 degrees C -65 to plus

polyethylene 250 degrees F
The liner shall be |ocked to the shell. The liner shall consist of [ ]
mminch of elastoneric material, ASTM D1418 Class [ ], with a hardness
of [__ ]. The lining shall be terninated inside of the bolt holes. The

remai ni ng space fromthe liner to the flange edge shall be filled with a
[ ] mminch [polytetrafluoroethylene (PTFE)] [pol yvinylidene fluoride
(PVDF)] [pol ypropylene (PP)] [___ ] spacer. Flange gaskets shall be [a
maximum [3] [ ] nm|[1/8] [__ ] inches thick [polyethyl ene (PE)]
[ ] [sheet] [or] [coating]] [] ] gasket].

.5.12 Pol yvi nyl i dene Chl ori de (PVDC) Liner

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

NOTE: No vents are needed in the outer pipe for
PVDC. Liner thicknesses range from3.8 to 5.5 nm
150 to 218 nmil depending on the pipe dinensions.
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The liner shall be |ocked to the shell. The liner shall consist of PVDC
conform ng to ASTM F1545, and shall be rated to operate between -18 and
plus 79 degrees C 0 and 175 degrees F. The lined piping systemshall be

rated at a maxi num pressure of [__ ] MPa psig at a tenperature of [__ ]
degrees C degrees F. The pipe liner shall have a mnimumwall thickness of
[ ] mmml. The fittings liner shall have a mininumwall thickness and

_____ ] mmml. The part of the |iner
that extends onto a gasket face shall have a uniformthickness of not |ess
than 80 percent of the pipe liner wall thickness.

.5.13 Li ned Steel Cathodic Protection

Buried ferrous piping shall have cathodic protection.

6 STAI NLESS STEEL PI PI NG SYSTEM
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NOTE: The foll owi ng paragraphs specify genera
liquid service use of stainless steel piping. To
specify the naterial, review the application. For
exanpl e, of the austenitic steels, TP316 or TP316L
have better resistance to pitting corrosion than
TP304 or TP304L where brines, sul phur-bearing waters
or hal ogen salts, such as chlorides, are present.

The option for crinped couplings and fittings
requires a |l ow pressure application - less than 1.03
MPa 150 psig, service where the stainless stee

pi ping materials (TP304, TP304L, TP316 and TP316L)
are conpatible to the fluid and thin wall (schedule
5S) pipe or tubing. A linted nunber of

manuf acturers are avail abl e so include other
joint/fitting option(s).

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkik
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2.6.1 Austenitic Piping
2.6.1.1 Stai nl ess Steel Pipe

Stai nl ess steel pipe intended for general corrosive service shall neet the
requi renents of [ASTM A312/ A312N, [seam ess] [wel ded]] [ASTM A813/ A813N for
fit-up and alignnent quality, Class [SW [DW] [ASTM A814/ AB14N for fl anged
and col d-bending quality, Class [SW [DW] [___ | ], Grade [TP304] [ TP304L]
[ TP316] [TP316L] [__ ], Schedule [10S] [40S] [80S] [5S] [in accordance
with Pipe Schedule] [ ] with dinmensions conform ng to ASME B36. 19\.

2.6.1.2 Stai nl ess Steel Tubing

Stai nl ess steel tubing shall neet the requirenments of [[ASTM A269/ A269M [
ASTM A632], [seam ess] [wel ded], Grade [TP304] [TP304L] [TP316] [ TP316L]
[ 11 [ ASTM A789/ A789l, [seam ess] [wel ded], Gade [S32760] [__ 11
with nominal size and wall thickness [in accordance with Pipe Schedul €]

L 1
2.6.1.3 Stainless Steel Joints

Stai nl ess steel piping shall be joined by [threaded couplings] [wel ded
fittings] [flanges] [crinping couplings]. Tubing shall be joined using
[crinmping couplings] [conpression] [ ] fittings. Dielectric fittings
or isolation joints shall be provided between all dissimlar netals.

2.6.1.4 Stainl ess Steel Threaded Fittings

Threaded fittings shall be [austenitic stainless steel, [ASTM Al182/ A182N
Grade [ TP304] [TP304L] [TP316] [TP316L] [__ ], conforming to [ ASME B16. 11
| ], and threaded in accordance w th ASME B1.20. 2NVASME B1. 20. 1.]]

[ Pol yt etrafl uoroet hyl ene (PTFE) pipe-thread tape conforning to ASTM D3308]
[ ] shall be used for lubricant/seal ant.

2.6.1.5 Stainless Steel Welding Fittings

Welding fittings shall be [butt-welding] [or] [socket-welding]. Welding
fittings shall be forged austenitic stainless steel, [ASTM A403/ A403N G ade
[ TP304] [TP304L] [TP316] [TP316L] [__ ], [butt-welding fittings, C ass
[CR], conforming to ASME B16.9] [socket-welding fittings, C ass [WP-9]
[WP-W [WP-WK] [WP-WU], confornming to ASME B16. 11].] [ ]

2.6.1.6 Stainless Steel Flanged Fittings

The internal diameter bores of flanges and flanged fittings shall be the
sane as that of the associated pipe. The flanges shall be [wel ding neck]
[slip-on] [socket welding] [lapped] [or] [threaded] type. Flanges and
flanged fittings shall be [forged austenitic stainless steel,

ASTM A182/ A182N Grade [TP304] [TP304L] [TP316] [TP316L] | 11 [ 1,
Class [150] [300] [__ ], drilled to ASME B16.5 with a [1.6 nm 0. 0625 inch
raised face] [flat face] [___ ]. [Cast austenitic stainless steel backing
flanges, ASTM A351/ A351N Grade [__ ], Van Stone type, shall be drilled to
[ ASME B16.5] [ASME B16.1] Cdass [150] [__ ].] For tie-in to existing
flanges, field check existing flanges for non-standard bolt hole
configurations and design as required to assure new pipe and fl ange mate
properly. Bolting shall be [alloy-steel ASTM A193/A193N Grade [ B8] [B8C]
[ ] hex head bolts and ASTM A194/ A194N Grade [8] [8C] [___ ] hex head
nuts] [__ . When mating flange on valves or equipnment is cast iron, |
ASTM A193/ A193N Grade [B8 Cass 1] [ ] bolts and ASTM A194/ A194N G ade
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(8] [ ] heavy hex head nuts] [__ ] shall be used. Bolts shall be
provided with washers of the same material as the bolts. Gaskets shall
meet the requirements of ASME B16.5. [Nonnetallic gaskets shall conformto

ASME B16.21 and be a maxinum [3] [___ ] nmm[1/8] [___ ] inch thick
[ chl oroprene rubber, duroneter hardness No.80] [ ], 10.34 MPa 1,500 psi
mninmumtensile strength, [125] [__ ] percent mninum el ongation, flat

ring type for use with raised face flanges and full face type for use with
flat face flanges.] [Metallic ring joint gaskets shall conformto

ASME B16. 20 and be constructed of |
.6.1.7 Stainless Steel Crinping Fittings

Crinping fittings shall be cold drawn, [TP304] [TP304L] [TP316] [ TP316L]

austenitic stainless steel. Oring seals shall be [butadiene
acrylonitrile] [ethylene propyl ene di ene nmononer (EPDM ]
[fluoro-elastomeric] [__ | ].

.6.1.8 Conpression Fittings for Tubing

Conpression fittings shall be of [ASTM A479/ A479N] [ ] stainless steel,
G ade TP316, nuts, ferrules and bodies rated to a minimum [__ ] kPa psig.
Threads shall be straight conforming to [ISO 228-1] [ASME Bl. 1].

.6.1.9 Stai nl ess Steel Cathodic Protection

Buried ferrous piping shall have cathodic protection.

.6.2 Ferritic and Martensitic Piping

.6.2.1 Pipe

St ai nl ess steel pipe shall neet the requirenents of [ASTM A268/ A268N,

[ seam ess] [wel ded], Grade [S44627] [S43035TP430] [ ], Schedul e [59]

[10S] [40S] [80S] [in accordance with Pipe Schedule]] [
di mensi ons confornming to ASVME B36. 19\.

.6.2.2 Tubing

Stai nl ess steel tubing shall neet the requirenents of [ ASTM A268/ A268l,
[seam ess] [wel ded], Grade [TP410] [__ 11 [ ASTM A789/ A789l, [seanl ess]
[wel ded], Grade [S31500] [__ 11 [ ASTM A268/ A268l, wel ded, unanneal ed

G ade [S44627] [ ]] with nominal size and wall thickness [in accordance
with Pipe Schedule] [ ].

.6.2.3 Joints

Stai nl ess steel piping shall be joined by [threaded couplings] [welding
fittings] [flanges]. Tubing shall be joined using [conpression] [__ ]
fittings. Dielectric fittings or isolation joints shall be provided
between all dissimlar netals.

.6.2.4 Threaded Fittings

Threaded fittings shall be [stainless steel, ASTM Al82/ A182N G ade [ TP430]
[6a Cass 1] [ ], conformng to [ASME B16.11] [__ ], and threaded in
accordance with ASME Bl. 20. 2NASME B1.20.1.] [Polytetrafl uoroethyl ene
(PTFE) pi pe-thread tape conforming to ASTM D3308] [ ] shall be used for
lubricant/sealant.
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2.6.2.5 \Welding Fittings

Wl ding fittings shall be [butt-welding] [or] [socket-welding]. Wlding
fittings shall be forged stainless steel, [ASTM A815/ A815N Grade [ TP430]
[TP410] [__ ], [butt-welding fittings, Class CR, conformng to ASVE B16.9
] [socket-welding fittings, Cass [WP-S] [WP-W [WP-WK], conforming to
ASME B16.11].] [___ 1.

2.6.2.6 Fl anged Fittings

The internal dianmeter bores of flanges and flanged fittings shall be the
same as that of the associated pipe. The flanges shall be [wel ding neck]
[slip-on] [socket welding] [lapped] [or] [threaded] type. Flanges and
flanged fittings shall be [forged stainless steel, ASTM A182/ Al182N G ade
[ TP430] [6a Cass 1] | 11 [ ], dass [150] [300] [__ ], drilled
to ASME B16.5 with a [1.6 mm 0.0625 inch raised face] [flat face] [ .
[ Cast stainless steel backing flanges, ASTM A352/ A352N Grade [ ], Van
Stone type, shall be drilled to [ ASME B16.5] [ASME B16.1] C ass [ 150]
[ ].] For tie-in to existing flanges, field check existing flanges for
non-standard bolt hol e configurations and design as required to assure new
pi pe and flange mate properly. Bolting shall be [alloy-stee

ASTM A193/ A193N Grade [L7] [L7A] [___ ] hex head bolts and ASTM A194/ A194N
Gade [7] [7A [ ] hex head nuts] [__ ]. Wen mating flange on

val ves or equipnent is cast iron, [ASTM A193/ A193N Grade Grade [B8 O ass 1]
[ ] bolts and ASTM A194/ A194N Grade [8] [__ ] heavy hex head nut s]
[ ]. Bolts shall be provided with washers of the sane naterial as the
bolts. Gaskets shall neet the requirements of ASME B16.5. [Nonnetallic

gaskets shall conformto ASME B16.21 and be a maximum [3] [__ ] mm[1/8]
[ ] inch thick [chl oroprene rubber, durometer hardness No.80] [__ ],
10.34 MPa 1,500 psi minimumtensile strength, [125] [ ] percent m ni mum

elongation, flat ring type for use with raised face flanges and full face
type for use with flat face flanges.] [Metallic ring joint gaskets shal
conformto ASME B16.20 and be constructed of [__ 1.1

2.6.2.7 Conpression Fittings for Tubing
Conpression fittings shall be of [ASTM A479/A479N] [ ] stainless steel
G ade TP316, nuts, ferrules and bodies rated to a minimum [__ ] kPa psig
Threads shall be straight confornming to [ISO 228-1] [ASME Bl. 1].

2.6.2.8 Cat hodic Protection
Buried ferrous piping shall have cathodic protection.

2.7 NI CKEL AND NI CKEL ALLOYS PI PI NG SYSTEMS

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

NOTE: The preferred nethod for joining nickel and
ni ckel alloy pipe is welding due to cost of
flanges. 1In all cases, only Schedul es 40S and 80S
can be threaded due to wall thickness. Flanges
shoul d be used when attachi ng ni ckel pipe to punps,
process vessels, and ot her equi pnent that requires
renoval periodically. Generally, for tenperatures
up to 115 degrees C 240 degrees F, and nor nal
pressures encountered, the chloroprene gasket
specified is appropriate for nmost "dilute" process
liquids, water and sludge services. However, other
liquids may require other, nore suitable gasket
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materials.
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2.7.1 Nickel

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

NOTE: All oy N02200 and all oy N02201 are the 2 basic
conpositions of nickel pipe. Aoy N02200 is
limted to a nmaxi mum operating tenperature of 315
degrees C 600 degrees F.

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

2.7.1.1 Ni ckel Pipe

[Al'l oy N0O2200] [Al'l oy N02201] nickel pipe shall be [seam ess conforming to
ASTM B161 and ASTM B829] [wel ded conform ng to ASTM B725 and ASTM B775/ B775M
], and di mensi oned Schedul e [5S,] [10S,] [40S,] [80S] [in accordance with
the Pipe Schedule in the contract draw ngs].

2.7.1.2 Ni ckel Joints

Joining shall use [welded] [or] [threaded] [__ ] methods, except that
connections to equi pment or spool pieces that nay be periodically renoved
shall be [flanged] [ ]. Dielectric fittings or isolation joints shall
be provided between all dissimlar netals.

2.7.1.3 Ni ckel Fittings

Fittings including 45 degree and 90 degree el bows, 180 degree bends, caps,
tee reducers, lap-joint stub ends and other parts as covered by ASME B16. 9,
ASME B16. 11, and MSS SP-43 shall be [butt] [or] [socket] welding and shall
meet the requirements of ASTM B366/B366N. Fittings for alloy N02200 shall
be [corrosion resistant, Gade CRN] [Class [150] [__ | ], Grade WPN] and
for alloy N02201, fittings shall be [corrosion resistant, G ade CRNL]
[Cass [150] [__ ], Grade WPNL].

2.7.1.3.1 Wel ding Fittings

Wel di ng shall be conducted in accordance with AW A5. 11/ A5. 11N and
AWS A5. 14/ A5. 14N.

2.7.1.3.2 Threaded Fittings
Threads shall be in accordance with ASMVE B1l.20. 2NASME B1.20.1 with
[ pol ytetrafl uoroethyl ene (PTFE) pipe-thread tape conforning to ASTM D3308]
[ ] for lubricant/seal ant.

2.7.1.3.3 Fl anged Fittings

Fl anges and flanged fittings shall be [ASTM B564 forged nickel all oy

[ N0O2200] [__ ]] [forged stainless steel, ASTM A182/ A182N G ade F316L with
a serrated insert constructed of the same material or alloy as the piping
system [__ ], Cass [150] [300] [600], drilled to ASME B16.5 with a [1.6

mm 0. 0625 inch raised face] [flat face] [__ ]. The flanges shall be

[wel di ng neck] [slip-on] [socket welding] [lapped] [or] [threaded] type.
Cast steel backing flanges, ASTM A216/ A216N G ade [WCA] [WCB] [WCC], Van
Stone type, and drilled to [ ASME B16.5] [ASME B16.1] Cass [150] [__ ]
shall be used. For tie-in to existing flanges, field check existing
flanges for non-standard bolt hole configurations and design as required to
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assure new pipe and flange mate properly. Bolting shall consist of

[ ni ckel -copper alloy, ASTM B164 alloy [N04400] [__ ] Temper [__ ],
bolts dimensioned to ASME B18.2.1 with ASME Bl.1 coarse threads and

ASTM A194/ A194N Grade [__ ] heavy hex head nuts] [all oy-steel

ASTM A193/ A193N Grade [B5] [B7] [___ ] hex head bolts and ASTM A194/ A194N
Gade [ ] hex head nuts] [ ]. Bolts shall be provided with washers
of the sane material as the bolts. Gaskets shall neet the requirenents of
ASME B16.5. [Nonnetallic gaskets shall conformto ASME B16.21 and be a

maximum [3] [__ ] nmm[1/8] [___ ] inch thick [chl oroprene rubber,
duroneter hardness No.80] [__ ], 10.34 MPa 1,500 psi mnimumtensile
strength, [125] [__ ] percent mninmumelongation, flat ring type for use

with raised face flanges and full face type for use with flat face
flanges.] [Nonnetallic envel oped gaskets used for corrosive service shall
conformto ASTM F336.] [Metallic ring joint gaskets shall conformto
ASME B16. 20 and be constructed of [__ 1.1

. 7.2 Ni ckel - Mol ybdenunm Chromi um (NMC) Al | oy
.7.2.1 NMC Pi pe

[All oy N0O6022] [All oy NO6455] [All oy N10276] [Hastelloy] [___ ] NMC al | oy
pi pe shall be [seam ess conforming to ASTM B622 and ASTM B829] [ wel ded
conform ng to ASTM B619/B619NV and ASTM B775/B775N], and di nensi oned

Schedul e [5S,] [10S,] [40S,] [80S] [in accordance with the Pipe Schedule ].

.7.2.2  NMC Tubing

Tubi ng shall be seam ess and shall conformto ASTM B622 NMC al | oy [ N0O6022]
[ NO6455] [Hastelloy] [ | ] with nom nal size and wall thickness [in
accordance with Pipe Schedul e] [

.7.2.3 NMC Joi nts

Joining shall use [welded] [or] [threaded] [___ ] methods, except that
connections to equi pment or spool pieces that nay be periodically renoved
shall be [flanged] [ ]. Dielectric fittings or isolation joints shall
be provided between all dissimlar netals.

.7.2. 4 NMC Fittings

Fittings, including 45 degree and 90 degree el bows, 180 degree bends, caps,
tee reducers, lap-joint stub ends and other parts as covered by ASME B16. 9,
ASME B16. 11, and MSS SP-43, shall be [butt] [or] [socket] welding and shall
meet the requirements of ASTM B366/B366N. Fittings for alloy N06022 shall

be [corrosion resistant, Grade CRHC22] [Class [150] [___ ], Grade WPHC22] ;
for alloy N0O6455, fittings shall be [corrosion resistant, G ade CRHC4]
[Cass [150] [ ], Grade WPHC4]; and for alloy N10276, fittings shall be
[corrosion resistant, Grade CRHC276] [Cass [150] [__ ], Grade WPHC276]

.

.7.2.4.1 Wl ding Fittings

Wel di ng shall be conducted in accordance with AW A5. 11/ A5. 11N and
AWS A5. 14/ A5. 14.

.7.2.4.2 Threaded Fittings

Threads shall be in accordance with ASMVE Bl.20. 2NASME B1.20.1 with
[ pol ytetrafl uoroethyl ene (PTFE) pipe-thread tape confornm ng to ASTM D3308]
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[ ] for lubricant/seal ant.
2.7.2.4.3 FI anged Fittings

Fl anges and flanged fittings shall be [ASTM B564 forged NMC al |l oy [ N06022]

[ NLO276] [Hastelloy] [ | ]] [forged stainless steel, ASTM Al182/ A182N
Grade F316L with a serrated insert constructed of the same material or
all oy as the piping system Cass [150] [300] [600] and drilled to

ASME B16.5 with a [1.6 mm 0. 0625 inch raised face] [flat face]] [___ ].

The flanges shall be [welding neck] [slip-on] [socket welding] [|apped]

[or] [threaded] type. Cast steel backing flanges, [ASTM A216/ A216N G ade
[WCA] [WeB] [WCC], Van Stone type, and drilled to [ ASME B16.5] [ASME B16. 1
Class [150]] [___ ]] shall be used. For tie-in to existing flanges, field
check existing flanges for non-standard bolt hol e configurations and design
as required to assure new pi pe and flange nate properly. Bolting shal
consi st of [low carbon NMC all oy, ASTM B574 alloy [N06022] [__
[ ], bolts dinensioned to ASME B18.2.1 with ASME Bl.1 coarse threads
and ASTM A194/ A194N Grade [ ] heavy hex head nuts] [alloy-stee

ASTM A193/ A193N Grade [B5] [B7] [____ ] hex head bolts and ASTM A194/ A194N
Gade [__ ] hex head nuts] [ ]. Bolts shall be provided with washers
of the same material as the bolts. Gaskets shall neet the requirenents of
ASME B16.5. [Nonnetallic gaskets shall conformto ASME B16.21 and shall be

amximum|[3] [__ ] nm[1/8] [__ ] inch thick [chloroprene rubber
duroneter hardness No.80] [__ ], 10.34 MPa 1,500 psi mnimumtensile
strength, [125] [__ ] percent mninmum elongation, flat ring type for use

with raised face flanges and full face type for use with flat face
flanges.] [Nonnmetal lic envel oped gaskets used for corrosive service shal
conformto ASTM F336.] [Metallic ring joint gaskets shall conformto
ASME B16. 20 and be constructed of |

2.7.2.5 NMC Conpression Fittings for Tubing

Conpression fittings shall be of ASTM B574 [l ow carbon NMC al | oy]
[Hastelloy], nuts, ferrules and bodies rated to a mnimum/[___ ] kPa psig
Threads shall be straight conformng to [1SO 228-1] [ASME BL. 1].

2.7.3 Ni ckel - Copper Al l oy
2.7.3.1 Ni ckel - Copper Pi pe

Al l oy [No4400] [__ ] nickel -copper alloy pipe shall be [seanless
conform ng to ASTM B165, [anneal ed] [stress-relieved] condition, and

ASTM B829] [wel ded conformi ng to ASTM B725 and ASTM B775/B775N], and

di mensi oned Schedule [5S,] [10S,] [40S,] [80S] [in accordance with the Pipe
Schedule].

2.7.3.2 Ni ckel - Copper Tubi ng
Tubi ng shall be seam ess and shall conformto ASTM B165 ni ckel - copper all oy
N04400, [anneal ed] [stress-relieved] condition, with nonminal size and wal
thi ckness [in accordance with Pipe Schedule] [__ ].

2.7.3.3 Ni ckel - Copper Joints
Joining shall use [welded] [or] [threaded] [_ | ] methods, except that
connections to equi pnent or spool pieces that nay be periodically renoved

shall be [flanged] [__ ]. Dielectric fittings or isolation joints shal
be provided between all dissimlar nmetals.
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2.7.3.4 Ni ckel - Copper Fittings

Fittings, including 45 degree and 90 degree el bows, 180 degree bends, caps,
tee reducers, lap-joint stub ends and other parts as covered by ASME B16. 9,
ASME B16. 11, and MSS SP-43, shall be [butt] [or] [socket] welding and shall
meet the requirenents of ASTM B366/B366N. Fittings for alloy [ N04400]
[ ] shall be [corrosion resistant, Grade CRNC] [Class [150] [ ],
Grade WNC] [__ ].

2.7.3.4.1 Wl ding Fittings

Wel di ng shall be conducted in accordance with AW A5. 11/ A5. 11N and
AWS A5. 14/ A5. 14.

2.7.3.4.2 Threaded Fittings
Threads shall be in accordance with ASME Bl.20. 2NASME B1.20.1 with
[ pol ytetrafl uoroethyl ene (PTFE) pipe-thread tape confornmng to ASTM D3308]
[ ] for lubricant/seal ant.

2.7.3.4.3 Fl anged Fittings

Fl anges and flanged fittings shall be [ASTM B564 forged ni ckel -copper all oy

[ NO4400] [__ ]] [forged stainless steel, ASTM A182/ A182N Grade F316L with
a serrated insert constructed of the sane material or alloy as the piping
system [___ ], Cass [150] [300] [600], and drilled to ASVME B16.5 with a [
1.6 mMmm 0. 0625 inch raised face] [flat face] [___ ]. The flanges shall be

[ wel di ng neck] [slip-on] [socket welding] [lapped] [or] [threaded] type.

[ Cast steel backing flanges, ASTM A216/ A216N Grade [WCA] [WCB] [WCC], Van
Stone type, and drilled to [ ASME B16.5] [ASME B16.1] Cass [150] [_ ]
shall be used.] For tie-in to existing flanges, field check existing
flanges for non-standard bolt hole configurations and design as required to
assure new pi pe and flange nmate properly. Bolting shall consist of

[ ni ckel -copper alloy, ASTM B164 alloy [N04400] [__ ] Temper [__ ],
bolts dimensioned to ASME B18.2.1 with ASME Bl.1 coarse threads and

ASTM A194/ A194N Grade [ ] heavy hex head nuts] [alloy-steel

ASTM A193/ A193N Grade [B5] [B7] [____ ] hex head bolts and ASTM A194/ A194N
Gade [__ ] hex head nuts] [__ ]. Bolts shall be provided with washers
of the same material as the bolts. Gaskets shall neet the requirenents of
ASME B16.5. [Nonnetallic gaskets shall conformto ASME B16.21 and be a
maximum [3] [ ] nm[1/8] [__ ] inch thick [chloroprene rubber,
duroneter hardness No.80] [__ ], 10.34 MPa 1,500 psi mnimumtensile
strength, [125] [__ ] percent mninmumelongation, flat ring type for use
with raised face flanges and full face type for use with flat face
flanges.] [Nonmetal lic envel oped gaskets used for corrosive service shall
conformto ASTM F336.] [Metallic ring joint gaskets shall conformto

ASME B16. 20 and be constructed of |

2.7.3.5 Ni ckel - Copper Conpression Fittings for Tubing

Conpression fittings shall be of ASTM B164 ni ckel - copper alloy [ N04400]
[ NO4405] nuts, ferrules and bodies rated to a mini mum [ ] kPa psig.

Threads shall be straight, conformng to [ISO 228-1] [ASME B1. 1].
2.7. 4 Ni ckel -ChromiumIron (NC) Alloy
2.7.4.1 NCl Pi pe

Al'l oy [ NO6600] [ NO6025] [N06045] [ ] NCI alloy pipe shall be [seanl ess
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conform ng to ASTM B167 and ASTM B829] [wel ded conform ng to ASTM B517 and
ASTM B775/ B775NM [el ectric fusion-welded confornming to ASTM B546, and

di mensi oned Schedule [5S,] [10S,] [40S,] [80S]] [in accordance with the
Pi pe Schedule in the contract draw ngs].

.7.4.2 NCl Joints

Joining shall use [welded] [or] [threaded] [___ ] methods, except that
connections to equi pnent or spool pieces that nay be periodically renoved
shall be [flanged] [__ ]. Dielectric fittings or isolation joints shal
be provided between all dissimlar netals.

.7.4.3 NCl Fittings

Fittings, including 45 degree and 90 degree el bows, 180 degree bends, caps,
tee reducers, lap-joint stub ends and other parts as covered by ASME B16. 9,
ASME B16. 11, and MSS SP-43, shall be [butt] [or] [socket] welding and shal
meet the requirenents of ASTM B366/B366N. Fittings for alloy N06600 shal

be [corrosion resistant, Grade CRNCl] [Class [150] [ ], Grade WPNd ];
for alloy NO6025, fittings shall be [corrosion resistant, G ade CRV602]
[Cass [150] [__ ], Grade WPV602]; and for alloy NO6045, fittings shal
be [corrosion resistant, G ade CRV45TM [Cdass [150] [__ ], G ade
WPVA5TM [ 1.

.7.4.3.1 Wel ding Fittings

Wel di ng shall be conducted in accordance with AW A5. 11/ A5. 11N and
AWS A5. 14/ A5. 14N.

.7.4.3.2 Threaded Fittings

Threads shall be in accordance with ASMVE Bl.20. 2NASME B1.20.1 with
[ pol ytetrafl uoroet hyl ene (PTFE) pipe-thread tape conforning to ASTM D3308]
[ ] for lubricant/seal ant.

.7.4.3.3 Fl anged Fittings

Fl anges and flanged fittings shall be [ASTM B564 forged NCl alloy [ N06600]
[ 1] [forged stainless steel, ASTM A182/ A182N Grade F316L with a
serrated insert constructed of the same material or alloy as the piping
system [__ ], Cass [150] [300] [600], drilled to ASME B16.5 with a |
1.6 mMmm 0. 0625 inch raised face] [flat face] [ ]. The flanges shall be
[wel di ng neck] [slip-on] [socket welding] [lapped] [or] [threaded] type.

[ Cast steel backing flanges, ASTM A216/ A216N G ade [WCA] [WCB] [WCC], Van
Stone type, and drilled to [ ASME B16.5] [ASME B16.1] Cass [150] [__ ]
shall be used.] For tie-in to existing flanges, field check existing
flanges for non-standard bolt hole configurations and design as required to
assure new pipe and flange mate properly. Bolting shall consist of [NCl

alloy, ASTM B164 al |l oy [ NO6600] Tenper [ ], bolts dinensioned to
ASME B18.2.1 with ASME Bl.1 coarse threads and ASTM A194/ A194N G ade
[ ] heavy hex head nuts] [alloy-steel ASTM A193/ A193NV Grade [B5] [ B7]
[ ] hex head bolts and ASTM A194/ A194N Grade [__ ] hex head nuts]

_____ . Bolts shall be provided with washers of the sane naterial as the
bolts. Gaskets shall neet the requirenents of ASVE B16.5. [Nonnetallic
gaskets shall conformto ASME B16.21 and be a maximum [3] [__ ] mm[1/8]
[ ] inch thick [chloroprene rubber, durometer hardness No.80] [__ ],
10. 34 MPa 1,500 psi mninumtensile strength, [125] [__ ] percent mininmum
elongation, flat ring type for use with raised face flanges and full face
type for use with flat face flanges.] [Nonnetallic envel oped gaskets used
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for corrosive service shall conformto ASTM F336.] [Metallic ring joint
gaskets shall conformto ASME B16.20 and be constructed of [___ 1.1

2.8 ALUM NUM PI PI NG SYSTEM

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

NOTE: Al loys 1060, 3003, 5052, 6061 and 6063 are
t he nost common conpositions of al um num pi pe.
All oy 6063 is nmost wi dely used due to econonica
cost, good corrosion resistance and nmechani ca
properties.

The preferred nethod for joining al um num pipe to
handl e corrosives is welding. Be aware that welding
reduces tensile strength. Threading is not
reconmended for al um num pi pi ng systens that handl e
corrosives. Flanges are usually limted to
connecting al um num pi pe to punps, process vessels,
etc.
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2.8.1 Al unmi num Pi pe

Al um num and al um num al | oy pipe shall be seam ess alloy [6063] [6061]

[5052] [3003] [1060], Tenper [TL] [___ ], Schedule [5S] [10S] [40S] [80S]
[in accordance with the Pipe Schedule], with AA ANSI H35. 2N standard

di mensi ons, and conform ng to [ ASTM B241/B241N with [ ASME B1. 20. 2M

ASME B1.20.1 threaded] [standard] ends] [ASTM B345/B345N with [ ASME Bl. 20. 2M
ASME B1. 20. 1ASME B1. 20. 2N threaded] [grooved] [bevel ed] [standard] |
ends].

2.8.2 Al umi num Tubi ng
Tubi ng shall be drawn seanl ess and shall conformto ASTM B210M ASTM B210
all oy [6061, tenper T6,] [__ ] with nom nal size and wall thickness [in
accordance with Pipe Schedul e] [

2.8.3 Al um num Joi nts

Joi ning shall use [wel ded] [mechanical coupling] [or] [threaded] [__ ]
met hods, except that connections to equi pnent or spool pieces that may be
periodically renoved shall be [flanged] [__ ]. Dielectric fittings or

isolation joints shall be provided between all dissinilar netals.
2.8.4 Al umi num Fittings

Fittings, including 45 degree and 90 degree el bows, 180 degree bends, caps,
tee reducers, lap-joint stub ends and other parts as covered by ASME B16. 9,
ASME B16. 11, shall be [butt][ or ][socket] welding and shall neet the

requi renents of ASTM B361. Fittings shall be G ade [W,P1060] [WP3003] [WP
Al cl ad 3003] [WP6061] [or] [WP6063].

2.8.4.1 Al um num Wel ding Fittings

Welding fittings shall be [butt-welding] [or] [socket-welding] and shall be
factory nmade, wought alloy [WP6063] [__ ] in accordance with ASTM B361
[Butt-wel ding fittings shall conformto ASME B16.9.] [ Socket-wel di ng
fittings shall conformto ASME B16.11.] Welding shall be conducted in
accordance with AWS A5. 3/ A5. 3V and AWS A5. 10/ A5. 10N
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2.8.4.2 Al unmi num Thr eaded Fittings

2.

Thr eaded flttlngs shall be forged alum numalloy [3003] [6061] [__ ],
Tenmper [ ], in accordance with ASTM B247N ASTM B247 and confornming to
ASME B16.11. Threads shall be in accordance with ASME Bl.20. 2NASME BLl. 20. 1
with [pol ytetrafl uoroethyl ene (PTFE) pipe-thread tape conformng to

ASTM D3308] [ ] for lubricant/seal ant.

.8.4.3 Al umi num Fl anged Fittings

Fl anges and flanged fittings shall be designed in accordance with ASME B31. 3.

Fl anges shall be forged alum numalloy [3003] [6061] [_ ] Tenper

[ ], conformng to ASTM B247N ASTM B247, C ass [150] [300] [600]

[ ], drilled to ASME B16.5 with a [1.6 nm 0. 0625 inch rai sed face]
[flat face] [__ ]. The flanges shall be [welding neck] [slip-on] [socket

wel ding] [lapped] [or] [threaded] type. For tie-in to existing flanges,
field check existing flanges for non-standard bolt hole configurations and
design as required to assure new pipe and flange nmate properly. Bolting
shal | consist of [aluminumbolting material, confornming to ASTM B211N
ASTM B211 and ASME B16.5, dinensioned to ASME B18.2.1 and ASME B18.2.2 and
with  ASME Bl.1 coarse threads] [__ ]. Bolts shall be provided with
washers of the same material as the bolts. [Gaskets listed in ASME B16. 5,
Annex E, Fig. El, Goup la may be used with any flange rating class and
bolting.] [Nonnetallic envel oped gaskets used for corrosive service shal
conformto ASTM F336.]

.8.4.4  Alunmi num Conpression Fittings for Tubing

Conpression fittings shall be of ASTM B211NM ASTM B211 al um num al | oy
[2014], tenper [T4] [T6], nuts, ferrules and bodies rated to a mi ni mum
[ ] kPa psig. Threads shall be straight conforming to [I1SO 228-1] |
ASME BL. 1].

.8.5 Al um num Pi pi ng Supports

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

NOTE: Gal vanic corrosion nust be prevented from
occurring on piping support systens. Conventiona

st eel hangers should not be used. Galvanized stee
is acceptable only as long as the galvanizing is
intact; therefore, a galvanized system should not be
used where expansion/contraction or other piping
novenent is I|kely

kkkkkkkkkkkkkkkkkkkkkkkkkkhkkhhkkkkkkkkkkkkkk *kkkkkkkkhkkkkkkkkkkkkkhkhkk

The piping systemshall be supported using [alum nuni [[gal vani zed] [all oy]
[ ] steel units, integrally padded with [chl oroprene rubber]

[ pol ytetrafl uoroethylene (PTFE)] | 1,1 [ ] piping supports
conform ng to MSS SP-58. Conventional steel and gal vani zed pi pe hangers
shal |l not be used for al unm num pi pi ng systens.

9 COPPER PI PI NG SYSTEM

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

NOTE: Thi s paragraph covers copper pipe that may be
used for corrosive services, and tubing used for
noncorrosive water; refrigerant, and sanple |ines,
etc. Copper is rapidly corroded by oxidizing acids
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such as chromc and nitric acids. The npst common

copper alloy is alloy 122 (C12200); however, ot her

all oys may also be suitable for use. These include
C10200, C10300, C10800 and C12000.

Thin wal | ed pi ping systens (ASTM B302) can only be
assenbl ed using brazed joint pipe fittings.

However, for high pressure and lass 'M fluid
servi ces sol dered or brazed joints and fittings are
not permtted pursuant to ASME B31. 3.

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

2.9.1 Copper Pi pe

Seam ess [C12200] [__ ] copper alloy pipe, shall be a [[061 (anneal ed]
[H55 (light-drawn)] [or] [HB0 (hard-drawn)] Tenper with [regular] [extra
strong] standard di nensions conformng to ASTM B42] [H (drawn) Tenper with
standard di nensi ons conformng to ASTM B302].

2.9.2 Copper Tubi ng

Seaml ess copper alloy tubing shall conformto [ ASTM B88Vv ASTM B88 al | oy
C12200, Type [K] [L] [or] [M, with a [060 (annealed)] [H (drawn)] tenper] [
ASTM B75/ B75N al | oy [Cl12200] [ ] with a [0C60 (soft-annealed)] |
tenper]. Specifications for applications include: [refrigerant tubing -
Type L, hard drawn] [P-trap prinming connection - Type L, soft Tenper]
[sample lines - Type L, hard drawn] [__ ].

2.9.3 Copper Joints

Pi pe shall be joined using [threaded] [soldered] [or] [brazed] fittings and
[flanged] [___ ] connections to equi prent. Tubing shall be joined using
[solder] [flared] [or] [press] [conpression] fittings. Dielectric fittings
or isolation joints shall be provided between all dissimlar netals.

2.9.4 Copper Fittings

Conponent castings of flanges and fittings shall be copper alloy [(C92200,
Temper [__ ] conform ng to ASTM B61] [C83600 (al so known as all oy
85-5-5-5), Tenper [__ ] in accordance with ASTM B62]. Sol der joint
fittings shall conformto ASME B16.22 and ASME B16.18. Fittings for flared
copper tube shall conformto ASME B16.26. Cast bronze threaded fittings
shall conformto ASME B16. 15 and shall be threaded in accordance with

ASME B1. 20. 2NASME B1.20.1. Flanges and flanged fittings shall be faced and
drilled dass [150] [300] [__ ] in accordance with ASME B16.26. Copper
and bronze press fittings shall conformto material requirenments of

ASME B16. 18 or ASME B16.22 and performance criteria of | APMO PS 117.
Sealing el enents shall be of EPDM and be factory installed or an
alternative supplied by fitting manufacturer. For tie-in to existing
flanges, field check existing flanges for non-standard bolt hol e
configurations and design as required to assure new pipe and fl ange mate
properly. Tubing conpression fittings shall be [forged brass alloy C37700,
conform ng to ASTM B124/B124N [ ], nuts, ferrules and bodies rated to
a mnimum [ ] kPa psig with straight threads conforming to [I1SO 228-1] |
ASME B1. 1].

2.9.4.1 Bol ti ng For Copper Piping

Bolting materials shall nmeet the requirements of ASME B31.1 and shal
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consi st of [ASTM B98/ B98N al |l oy [C65100] [C66100]] [ASTM B150/B150N al | oy
[ C63000] [C64200]] [ASTM B164 all oy [ NO4400] [N04405]]1 [_____ ] materials
Bolts shall be provided with washers of the same material as the bolts.

2.9.4.2 Gaskets For Copper Piping

[ Gaskets listed in ASVE B16.5, Annex E, Group [la] [1b] nmay be used with
any flange rating class and bolting.] [Nonmetallic, full faced gaskets used
with low strength or non-ferrous bolting shall have a seating pressure |ess

than 11.0 MPa 1,600 psi.] Gasket dinmensions shall conformto [ ASME B16. 21]
[ ASME B16. 20].

2.9.5 Sol der For Copper Piping

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkik

NOTE: Sol der conpositions can be selected from
Table 5 contained in ASTM B32. Comon sol der types
are Sb5 and SN95. Sel ection should be made based on
suitability to the application considering
tenperature and corrosivity.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

Sol der [and flux] shall conformto ASTM B32 [and AWS A5. 8/ A5.8N]. The
solder alloy shall [be [ ]] [contain less than 0.2 percent lead]. [The

flux type shall be [R] [RMA] [RA] [OA] [CS] [IS] and shall conformto
ASTM B813.]

2.9.6 Copper Pi pi ng Supports

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

NOTE: @l vanic corrosion nust be prevented from
occurring to piping support systens; conventiona
and gal vani zed steel hangers should not be used.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkk

The piping systemshall be supported using [copper] [brass] [padded steel]
[ ] piping supports that conformto MSS SP-58. Conventional steel and
gal vani zed pi pe hangers shall not be used for copper piping systens. All
val ves, instrunments and other equi prent attached to the piping system shal
be individually supported.

2.10 PLASTI C PI PI NG SYSTEM

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

NOTE: Plastic Piping Systens - Many of the

t her nopl astic pi ping systens are available in both a
nom nal pipe schedul e dinension or in a standard

di mension rating (SDR). Schedul e based pi pi ng has

t he sane di mensi ons, outer dianeter and wal

t hi ckness, as steel pipe but the pressure rating
decreases with increasing pipe dianmeter. For SDR

pi pe, the pressure rating is kept uniformfor al

nom nal pipe sizes of a given material and SDR val ue
by increasing wall thickness. Refer to ASTM D2241
and ASTM D1785 for PVC SDR pi pi ng.

Backi ng flanges for plastic piping systens can be

stainless steel, ductile iron, steel (galvanized and
plain), or alum num depending on the application
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Change t he flange subparagraphs accordingly.
Simlarly, change the gasket material selections as
required by the Iiquid application

Use PVC for selected chenical services, where

pi pel i nes nay be subjected to exterior corrosion,
and |iquid processes of 60 degrees C 140 degrees F
or bel ow.

Schedul e 40 pi pe should not be threaded at all
Schedul e 80 pi pe should not be threaded in sizes

| arger than 100 mm 4 inch. Schedule 80 threaded
joints larger than 50 mMmm 2 i nch nust be back-wel ded
to achieve fully rated maxi mum operating pressures.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkik

Submit docunentation certifying that the manufacturer of each thernoplastic
piping systemis listed with the Plastic Pipe Institute as neeting the
reci pe and mixing requirenents of the resin manufacturer for the resin used
to manufacture each of the respective thernopl astic pipe systens.

.10.1 PVC Pi pe

PVC, ASTM D1784, mininumcell classification [12545-C] [ ], pipe shal
be [Schedule [40] [80] [__ ] conform ng to ASTM D1785] [nmanufactured to
an SDR rating in accordance with ASTM D2241, so that the pressure rating of
the pipe is consistent for all pipe sizes. The pipe shall be SDR[__ | ]
with a pressure rating of [__ ] MPa psig at [ ] degrees C degrees F]

I
.10.2  PVC Tubing

Tubi ng shall be flexible and clear with nom nal size and wall thickness [in
accordance with Pipe Schedule] [__ ] [and reinforcenment].

.10.3 PVC Joi nts

The piping systemshall be joined by [socket-weld] [flanged] [or]

[ mechani cal] connections except where connecting to unions, valves, and
equi prrent with threaded connections that may require future disassenbly.
Connections at those points shall be threaded and back-wel ded. Tubing
connections shall use conpression fittings.

.10. 4 PVC Fittings

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhkhkhkkkkkkkkkkk

NOTE: Specify ASTM D2464 for Schedul e 80 t hreaded
type; ASTM D2466 for Schedul e 40 socket type; ASTM
D2467 for Schedul e 80 socket type.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

The schedule rating for the fittings shall not be less than that for the
associ ated pipe. Fittings shall be ASTM D1784, m ninmumcell classification
[ ], PVC conforming to the requirenents of [ASTM D2464, threaded in
accordance with ASME Bl. 20. 2MASME Bl. 20. 1] [ ASTM D2466, socket type] |

ASTM D2467, socket type]. [[No] [ ] thread lubricant is required.]
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2.

2.

2.

10. 4.1 Push-on Joints

Push-on type joints shall be sealed with [ethyl ene propyl ene rubber (EPR)]
[ ] gaskets in accordance with ASTM F477

.10.4.2 Fl anged Fittings

Fl anges and flanged fittings shall be Cass [125] [__ ], [one piece,

nmol ded hub type, flat faced, and shall conformto [ ASME B16. 1] [ ASME B16. 5
11 [[ ASTM A240/ A240lN, TP304 stainless steel] [__ ] backing flanges with |
ASME B16. 1] [ASME B16.5] drilling. Flanges shall be conplete with
one- pi ece, nolded PVC stub ends]. Flanged connections shall have the sane
pressure rating as the pipe or greater. Bolting shall be stainless steel
ASTM A193/ A193VN, Grade [B8] [B8M [__ ] hex head bolts and ASTM A194/ A194,
Gade [8] [8M [___ ] hex head nuts. Bolts shall be provided with washers
of the same material as the bolts. Gaskets shall be full-faced, maximum
[3) [ ] nm|[1/8] [__ ] inch thick, fabricated from/|ethyl ene

propyl ene rubber (EPR)] [chl oroprene rubber] [pol ytetrafl uoroethyl ene
(PTFE)] [___ ] in accordance with ASME B16.21. Wen the mating flange has
a raised face, a flat ring gasket shall be used and a filler gasket shal

be provided between outer dianmeter of the raised face and the flange outer
di ameter to protect the PVC flange from bolting nonent.

.10.4.3 Tubing Fittings

Fittings shall be conpression type conprised of [forged brass alloy C37700,
conform ng to [ ASTM B124/B124N [__ ], nuts, ferrules and bodies]
[[acetal] [polypropyl ene] [polyvinylidene fluoride (PVDF)] [___ ] nuts and
bodies, with elastoneric Oring seals] [[pol ypropylene] [__ ] bodies

barb and holding nut] [__ ], rated to a mnimum|[__ ] kPa psig with
straight threads conformng to [ISO 228-1] [ASME B1.1].

.10.5 PVC Sol vent Cement

Socket connections shall be joined with PVC sol vent cenent conforning to
ASTM D2564. Manufacture and viscosity shall be as recomended by the pipe
and fitting manufacturer to assure conpatibility. [Joints shall be
prepared with priners conforming to ASTM F656 prior to cenenting and
assembly.]

11 CHLORI NATED POLYVI NYL CHLORI DE (CPVQ)

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

NOTE: Use CPVC for chemcal or corrosive services
that are between 60 degrees C 140 degrees F and 99
degrees C 210 degrees F

Li ke PVC, CPVC Schedul e 40 pi pe should not be
threaded at all. Schedule 80 pipe should not be
threaded in sizes larger than 100 mm 4 inch

Schedul e 80 threaded joints larger than 50 nm 2 inch
nmust be back-wel ded to achieve fully rated maxi mum
operating pressures.

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

11.1  CPVC Pipe

CPVC, ASTM D1784, minimumcell classification [23447] [___ ], pipe shal
be [Schedul e [40] [80] conforming to ASTM F441/ F441N] [nmanufactured to an
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2.

SDR rating in accordance with ASTM F442/ F442N, so that the pressure rating
of the pipe shall be consistent for all pipe sizes. The pipe shall be SDR
[ ] with a pressure rating of [__ ] MPa psig at [ ] degrees C
degrees F] [__ ].

.11.2 CPVC Joints

The piping systemshall be joined by [socket-weld] [flanged] [or]

[ mechani cal] connections except where connecting to unions, valves, and
equi prrent with threaded connections that may require future disassenbly.
Connections at those points shall be threaded and back-wel ded.

.11.3 CPVC Fittings

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkik

NOTE: Specify ASTM F437 for Schedul e 80 threaded
type; ASTM F438 for Schedul e 40 socket type; ASTM
F439 for Schedul e 80 socket type.

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

The schedule rating for the fittings shall not be less than that for the
associ ated pipe. Fittings shall be ASTM D1784, cell classification [23447]
[ ], CPVC conformng to the requirenents of [ASTM F437, threaded in
accordance with ASME Bl. 20. 2MASME Bl. 20. 1] [ ASTM F438, socket type] |

ASTM F439, socket type]. [[No] [ ] thread lubricant is required.]

.11.3.1 Push-on Joints

Push-on type joints shall be sealed with [ethylene propyl ene rubber (EPR)]
[ ] gaskets in accordance with ASTM F477

.11.3.2 FI anged Fittings

Fl anges and flanged fittings shall be Cass [125] [__ ], [one piece,

mol ded hub type, flat faced, and conformng to [ ASME B16. 1] [ASME B16.5]] [][
ASTM A240/ A240l, TP304 stainless steel] [ ] backing flanges with |

ASME B16. 1] [ASME B16.5] drilling. Flanges shall be conplete with
one- pi ece, nmolded CPVC stub ends]. Flanged connections shall have the same
pressure rating as the pipe or greater. Bolting shall be stainless steel
ASTM A193/ A193VN, Grade [B8] [B8M [__ ] hex head bolts and ASTM A194/ A194,
Gade [8] [8M [__ ] hex head nuts. Bolts shall be provided with washers
of the sane material as the bolts. Gaskets shall be full-faced, nmaxi num |
3.2 M 0. 125 inch] [[___ ] mminch] thick, fabricated from][ethylene

propyl ene rubber (EPR)] [chl oroprene rubber] [polytetrafluoroethyl ene
(PTFE)] [___ ] in accordance with ASME B16.21. Wen the mating flange has
a raised face, a flat ring gasket shall be used and a filler gasket shal

be provided between outer dianmeter of the raised face and th