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SECTIO;:! 1 

Owner ............................................................ 

Engineer-Constructor (Purchaser) 

Consolidated Edison Company of 
New Yori<, Inc. 

Unit~d Engineers & Constructors, Inc. 
1401 Arch Street 
Philadelphia, Pennsylvania 19105 

Description .......•..•....•......... Specification for Fabrication 
of Piping Syste~s for Indian 
Point Generating Station, Unit 
No. 3 
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2.1 

2.1.1 

2.1. 2 

2.1. 3 

2.1. 4 

2.1. 5 

2.1. 6 

2.1. 7 

2.1. 8 

2.1. 9 

SECTION 2 SCO?E OF ~ORK -------

Work by Shop Fabric!~or 

Furnish all labor a~d supervision, tools, equipment and 
material to co~pletely shop detail, shop faorica:e, 
inspect, test, cle.on, prepare for shi?:ce:;~ and deliver 
to the jobsite all piping systems 3" and larger as 
shown on the drawings and in accordance with the 
requirements of this specification and including 
the following: 

All branch nozzles, vent, drain, sample and instruR~nt 
connections as required and shown. on the dra~ings con­
necting to piping syste~s 3" and larger. 

All welded and flangeJ fittings for the above systems; 

All bored sections of pipe; 

Installation of flo~ nozzles, which are furnished by 
Others, in accordance with the instructions of the 
Supplier; 

Shipment of flow meter runs after installation of flow 
nozzles to meter ~3nufacturer or laboratory for calibra­
tion of his equipCoent, if required; 

Connection to piping of all welded hanger, anchor, 
support and restraint lugs which are furnished by 
Other s. 

All end plates for Main Steam and Feedwater piping 
penetrations of the Containment Building. 

Furnish copies of Quality Control records relative to 
material certification and non-destructive testing 
as required herein and documents as required under 
Section 7 of this specification. 

Add.f 
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2.2 

2. 2.1 

2.2.2 

2. 2.3 

2.2.4 

2.2.5 

2 .2.6 

Work by Others 

Unloading, storage and erection of shop fabricated piping 
assemblies. 

Fabrication of piping systems 21/2" in size and s~aller. 

Hanger design, fabrication and erection. Welded hanger 
attachments will be provided by Others for attachment 
in the Fabricator's shop. 

Insulation, weather-proofing and finish painting. 

Valves, traps, orifice plates, strainers, expansion joints 
and accessories. 

Bolts, nuts, gaskets, cons~~able insert rings and backing 
rings for field made joints. 

2.2.7 Flow nozzles-supplied to Seller for installation in shop 
fabricated pipe. 

2.2.8 Plumbing. 

2.2.9 Potable water connection to unit No. I supply header and 
piping to Unit 3 ' seivices. 

2.2.10 Yard fire protection piping. 

2.2.11 Standpipe fire protection piping. 

2.2.12 Heating, ventilation and air conditioning systems. 

2.2.13 Crossover piping (reheater-moisture separator to low pres­
sure turbines). 

2.2.14 Crossunder piping (high pressure turbine exhaust to mois­
ture separators). 

2.2.15 Steam piping from turbine stop valves to high pressure 
turbine casing inlet. 

2.2.16 Reactor coolant system piping including pressurizer surge 
line. 

2.2.17 Underground equipment and floor drains in Primary Auxiliary 
Building, Fuel Storage Building and Trenches. 

2.2.1B Floor and wall sleeves. 

2.2.19 Service water piping. 

.".dd . 
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2.2.20 Circulating water and deicing piping. 

2.2.21 Turbine-Generator piping consistir.9 of turoine oil sUQply 3na 
drain piping, oil drain guard pi?i~;, ge~erator seal oil 
~iping, steam seal piping from ~la~d s=eam regulator, glanrl 
seal lea~off to gland ste2~ condenser, low ?ress~re val~e 
stem leakof£ to gland steam condenser, gland steam piping 
inside of condenser shell and extraction stea~ to feedwat~r 
heaters No. 1 and 2 . . 

2.2.22 Coating and wrapping of all underground piping in accordance 
with A~~A Spec. C-203. 

I· 

II 
Spec. No. 9321-05-248-18 -(lj1 
Page 2.3 



3.1.1 

3.1. 2 

3.1. 3 

3.1. 4 

3.1. 5 

, 
'. 

SBCTIO:-; 3 FABRIC~TlaN OF PIPI~G SYSTE~S 

For biddi!1g puc?oses, the S:1gi:1eer will st:??ly one '(1) 
transparency of e3ch ?iping dra~ing marked "For Unit 
No. 3 Biddi~g P~:po3es 0nly." Unit 2 dcawi~gs will be 
used for bidding. T~e Engineer will have on file a 
record set of prints. 

After award of contract, the Engineer will supply one 
(1) transparency of each pIping dra~ing. These drawings 
andl or the trans~ittal letter will indicate that the 
drawings are issued for 1) order in; material, 2) detailing, 
fabrication and construction or 3) revised. Drawings will 
indicate the prefix to be use5 for de~ail sheets and 
oiece marks. Certain drawinas will indicate the location 
~f field welds a~d pi?e ?ie~e mar% numbers which are 
to be used by the Fabricator. 

The Fabricator, upon receipt of drawings issued for 
detailing, fabrication and construction, sh311 pcep3re an 
isometric stretch-out for each piping syste~. The iso~et~ 
ric shall contain complete inforr-ation for the plplng 
shown including overall di~ensions, location of instru~ent, 
vent and drain connections, ap;:>licaole ASTa s;:>ecifications, 
piping syste~classification, seismic classification, hea~ 
treatment, weldi~g procedure, no~-destructive testing 
required, stress relief required, location of field ~elds 
and piece mark identification. The isometric will serve 
as the base quality control document for the piping 
system. Other docu~ents, as enumerated in Section 7 Re­
cords, are to be attached to the isometric for incorpora­
tion in the Project Quality Control file. 

The Fabricator shall submit two(2) prints and oneIl) trans­
parency of each isometric for the Engineer's approval to: 

Con Edison Co. of NY 
4 Irving Place 
N. Y.C., N. Y. 10003 
Attn: 

Can Edison Co. of ~.Y. 
Indian Point Station 
Unit No.3 
Buchanan,N.Y. 10511 
Attn: 

:.00 

.;dd 

~.dd . 

(R-5 

Isometrics will be exa~ined by the Engineer for overall Add.~6,~ 
di~ension5 and conformance with this specification. -rhe 
Engineer will mark the isometrics with informatien regarding 
the exact location of welded hanger, anchor, support and 
restraint lugs,where required,and return one copy either 
approved or marked,showing changes required. Nhen changes are 
required, isometrics shall be resub~itted promptly, with 
revisions clearly ~a(ked, until finally Dpproved. ~hen 
approved, the isometric is released for faoricativn. 

/." 
Spec. No. 9321-0S-24d-18 -I vI 
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3 . ~ .6 

3.1. 7 

3.2 

3. 2.1 

The F~bricator, upon recei?t of approved isometrics shall 
shop detail all piping syst=~s. Each detail sheet shall 
contain co~plete infor~3tion for one finished fabrication 
including applicable A3~~ ~aterial specificetions, heat 
treatment, ~eljin9 pr6cej~re, non-destructi ve testing re­
quired, st~ess relie~in;, and shall contain a complete ai:: 
of ~aterial for the fabrication shown. The detail sheet 
shall contain piece nark and the estimated Neight for the 
finished fabrication. Identical pieces will require dupli­
cate detail sheets, each with a unique piece mark number. 
Each weld shoNn on the detail sheet will be assigned a 
unique identification letter. 

The Fabricator shall sub~it four (4) prints and three (3) 
transparencies of each approved isometric and each detail 
sheet to: 

Con Edison Co. of ~Y 
4 Irving Place 
N.Y.C., NY 10003 
Attn: 

Fabrication 

Codes 

Con Edison Co. of NY 
Indian point Station 
Unit No.3 
Buchanan, NY 10511 
Attn: 

3.2.1.1 The fabrication of all piping s~311 meet the requirements 
of the latest edition of t~e American ~ation31 Standards 
Institute,Code for Pcessure ?iping,ANSI Y31.l as modified 
by appropriate cOQe cases and other portions of this 
specification. If conflict should cccur bet~een referenced 
codes, the drawings and/or this specificatio~, such con­
flict shall be brought to attention of the Engineer 
for resolution. 

3.2.1.2 The di~ensions of all piping co~?onents s~all meet the re­
quirements of applica~le American Nation31 Standards 
Institute publications. 

3.2.2 Materials 

3.2.2.1 All pipe materials shall be of American manufacture and 
shall be in accordance with Section Band 9 of this 
specification, piping schedule and material. No su~stitu­
tions of specified material shall be made without the 
prior written approval of the purchaser. 

.~.d :l 

( R-

(R-

ridd. F. 

(R-5 

3.2.2.2 The Fabricator shall supply certification of material 
conf&r~ance to specification requirements in the 
manner described in Section 7 of this specification 
for all materials incorporated as a !lart of the Nork. ~( 

Spec. No. 9321-0S-24S-1S)Add. H 
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3.2.3 \'iorkmanshie 

3.2.3.1 All workmanship shall ~e in accor~ance with the methods 
and procedures of best recognized pipe fabrication 
and must be done in a good and workmanlike manner. 

3.2.3.2 Flanged or welded nozzles, branch connections. welding 
outlets, adaptors and taps shall be true and faced 
at right angles to the axis of the pipes to insure 

.accurate fit. Connections shall not extend inside 
the pipe. 

3.2.3 .. 3 Bends, offsets and branch connections shall be ~ade true 
to the sizes, di~ensions, angles and radii indicated 
on the drawings, with ends true and faced at rigilt 
angles to ihe axis of the pipe. 

3.2.3.4 Bends shall be made to five (5) times the nominal pipe Add. 
diameter, except where shown otherwise on the drawings. 
Finished bends shall be generally smooth in contour and 
free from excessive buckles and distortion. The cross 
section of the pipe shall not be changed by more than 8% 
from the original dimensions, out of roundness. etc .. 

3.2.3.5 Bends ~,de to ~~ree (3) times the nominal pipe diameter, 
which are hot-coined to a uniform wall thickness, ~ay 
be substituted for five (5) dia~eter bends subject 
to prior approval of the Purchaser and the requirements 
of Paragraph 3.2.3.4. 

3.2.3.6 Bends may be ~ade either hot or cold. Hot bends shall 
be made with sand packing. 

3. 2.4 Specific Re~~ments 

3.2.4.1 Piping shall be fabricated in the largest practical 
'sections to mini~ize the nu~ber of field joints. 

3.2.4.2 Miterin9 of pipe to form elbOWS is permitted only where 
shown clearly on the drawings. 

,. 

ii Spec. No. 9321-05-248-18 -I~( 



3.2.4.3 Branch connections ~ay be made with either weldi~a tees, 
branch outlet fittinys (Bonney forge weld-o-let 0; sweep­
o-let or equal) or rein:orced branch ~elGe~ con~~:tions 
made in accordance with the ANSI. Code for ?ress~:e 
Piping,ANSI 331.1,aod the following restrictions: (R-5 

For radioacti~e service: 

when the bra~ch size equals the run size, use weld­
ing tee; when the branch size is greater th!n one­
half the run size, use reducing welding tee; when 
the branch size is less than or eeual to one-half 
the run size, use either reducing -'",elding tee, forged 
branch outlet fitting or welded branch connection. 

For non-radioactive service: 

when the branch size equals the run size, use weld­
ing tee; when branc~ size is les3 than the run 
size, use either redu·cing l,eIding tee, forged 
branch outlet connection or welded branch connection. 

~.2.4.4 Branch welding outlet fittings shall be forged steel, 
flared for improved flow where attached to the r~n, 
reinforced agiinst external stresses and shall be of 
ANSI schedule nu~jer and pressure -tem?erature r!ting 
compatible with that of the pi?ing to which it is attache~. 
In large sizes these may be furnished as castings. 

3.2.4.5 The use of extruded outlet headers will not be approved by 
the Engineer. 

3.2.4.6 Socket welding and threaded connections on pipe lines shall 
be made by half coupling or forged outlet fittings, Bonney 
Forge or equal. fittings and couplings shall be of suffi­
cient weight to satisfy reinforcement require~ents and 
pressure -temperature ratings co~patible with the ?ipe 
to which it is attached. Half cO\lplings shall be ;:;achine 
beveled to provide for a full penetration w~ld. The 
holes in pipe headers ~ade for these connections shall 
be drilled the sa:e size as coupling inside dia:eter. 
All burrs shall be removed and threaded couplings shall 
be re-tapped after welding. 

3.2.5 \"eldl~:._General 

3.2.5.1 Welding shall at all times be acceptable to authorized 
representatives of the Owner, the Constructor and 

3.2.5.2 

the Engineer. 

Welding shall be in accordance with Chapter V of the A~SI 
Code for Pressure Piping.~~SI B31.1, and the special re­
quirements of this specitication. 

(R-5, 

Add . ~-

Add . ~ 9 

(R-5 : 
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.~.2.5.3 Welding shall be done in accordance with United Engineers 
Welding Specifications or alternate specifications 
approved by the Engineer. 

3.2.5.4 Welding procedures, welders and welding operators shall be 
qualified in accordance with the ASME Boiler and Pressure 
Vessel Code, Section IX, ~elding Qualifications. 

3.2.5.5 Three (3) certified copies of each procedure qualification 

Add. 

test shall be furnished to the Engineer. Add. 

3.2.5.6 welder and welding operator qualification certificates 
shall be maintained on file by the Fabricator and will be 
subject to review by the r:ngineer at all times. Add.: 

3.2.5.7 Welding shall be done in acco~dance with qualified proce­
dures, and shall be perfor~ed by qualified welders and 
welding operators. In addition, welders employing open-butt ~~d.= 
joint design shall have perfor~ed an open-butt weld within 
the three month period prescribed in ASME Section IX for 
renewal of performance qualification. 

3.2.5.8 The expense of instruction, testing and qualification of 
welders shall be borne by the Fabricator. 

3.2.5.9 The Fabricator shall maintain a permanent record of each 
weld and the welder(s) employed at each joint. ~hen ~ore 
than one welder in employed on a si~gle joint, the record 
shall indicate the portion(s) accomplish by each welder. 

3.2.5.10 All material used in welding, preheating and stress reliev­
ing shall be in accordance with the ANSI Coda for Pressu=e 
Piping,ANSI 831.1, and is subject to approval by the 
Engineer. 

3.2.5.11 All welds shall be full penetration welds with the excep­
tion of socket welds. This applies to pipe butt welds, 
instrument, vent and drain connections and welded attach­
ments used for the purpose of support, thermal, seismic or 
pipe whip restraints. 

( R-3 
Add. ~ 

Add. : 

3.2.5.12 All surfaces, 2 inches on each side of a joint, shall be Add.: 
free from foundry or mill scale, rust, sand, slag, paint, 
marking and temperature crayon or ink, alkaline cleaner 
residue, low melting point rust preventatives, and any 
type of surface oxide or dirt. These may be removed by 
machining, wirebrushing, grinding, or abrasive blasting 
with angular alumina or silicon carbide grit which is free 
of lead, zinc, brass, tin, etc. Remove all oil and grease 
from all surfaces, 12 inches on each side of a weld joint, 
using acetone or alcohol. All grinding shall be done using 
onlv rubber or resin bonded alu~inu~ oxide or silicon 
car~ide grinding wheels which h3ve not previously been 
used on lead, zinc, brass, tin, etc. .I~ 

Spec. No. 9321- 0 5 - 248 -18 - I rv I 
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3:2.5.13 The use of jigs, fix".ures, and clamps is recor:lmended i:1 Add.;9 
the ha~dling and asse~bly of parts to be welded. ~hen ~ack 
welds a~e used, they shall be deposited with approved filler 
metal i~ complete confor~ance with the provisions of an a?-
proved ~elding ?roccdure. Tack welds s~all be kept to a ni~-
i!7:'J::1 n".::::ber a!1d si ze. ~':hen they are not r 2:T1oved I but are to 
be 1· nC~'''''or=t~d into t~e "ini ''-od ',.;"l~ .... ""J '~a' 1 '0' 'rQ"~'; ""'''r:-- ....... - .~ "". ;::.,,- _ '_, ,-.J_~ ::::..l..... '::: ":;!_ .... ,,'"" 

so that they dQ not exceed 1/16 inch in thickness and t~eir 
edges feathered prior to depositing subsequent weld metal. 

3.2.5.14 Tungsten arc welding without the uniform addition of filler Add.~9 
metal shall not be used for tack welding or joining base 

3.2.5.15 

3.2.5.16 

3.2.5:17 

3.2.5.18 

3.2.5.19 

3.2.5.20 

materials; nor shall it be used on joints for the pur?ose 
of surface finishing, sOffieti~es called "wash pass· welding. 

The inert gas tungsten arc ~elding process using a con­
sumable insert or open-butt design accompanied oy the 
unifor~ addition of fi!l!r ~etal and employing welding 
grade argon gas ~n the reverse side of the weld, shall 
be usej on the root pass of all butc welds in Class 1 
and Class 2 seismic systems. 

Consu~able insert rings are preferred in accor:lplishing 
the root pass. ~hen using the open-butt technique, the 
filler rod should be held tangential to the root of the 
welding groove and fused to the root lands of the joint 
by manipulation of the torch. The rod is cons~med into 
the root of the weld without force feeding simulating 
the sa~e condition as a consumable i~sert. 

Prior to welding, the purging gas shall be analyzed with 
a gas analyzer at the exit side of the joint to assure 
that ~he gas passing the joint contains less than 1, 
oxygenlor the purging gas shall be allowed to flow for 
a sufficient length of time to provide at least six 
volume changes within the pipe chamber. 

The i~sert gas purge shall be maintained during tack weld­
ing ar.d until weld metal has been decosited to a thick­
ness of 3/15 inch or three layers, whichever is greater. 

Sacki~g rings may be used in accorda~ce with the require­
ments and limitations of Section 8 of this specification 
for the piping system described therein. 

Backing rings shall not be permanently left in place at 
any welds in Class 1 Seismic piping systems or any piping 
inside the Containment Building. Backing rings may be 
employed in the system above provided that the reverse 
side of the weld is accessible for examination, the 
ring is removed, the reverse side is cle~ned up and/or 
repaired to sou:-.d ,"~t31 ",nd so verified by liq'Jid 
penetrant examination. 

;'.dd • ~ 9, 12 

Add.=9 
Add. #12 

Add. # 9 

Add. ~S 

Add. = ~ 

Add. #9 
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3.2.5.21 If split backing rings are used, whether they remain in Add 
place oc a~e re~oved, the riG; shall be fitted, sized and 
welded to form an integral ring prior to ~3king the ?ipe 
weld. 

3.2.5.22 The crater of each b~ad deposited i~ t~e first layer a~d ;dd. 
on groove ~ac~s shall be cenoved by g:inding b~f0=e d~;os-
iting the next successive pass of ~eld metal. All craters 
in subsequent passes shall be visually exa~ined for so~nd-
ness and all questionable craters shall be re~oved by 
grinding and then rewelded. No welds shall be pee~ed. 

3.2.5.23 weld metal layers generally shall not exceed 1/8 inch in 
thickness in order that a mini2um a~ount of penetration of 
base r.tetal -,.,ill result. All ·,.,elds shall be deposited 3S 
stringer beads. ~eaving shall not exceed four electrode 
~iarneters or one-fourth the gas cup orifice inside di~~ater. 
The manner of depositin9 weld metal sr.all be such that cut­
ting of a groove face shall be held to a mi~imu~. Undercut­
ting of a groove face in excess of 1/32 inch shall be blend­
ed in by grindi~g bafore depositing the next layer of Held 
metal. Undercutting at the toe of a weld shall not exceed 
ten percen~ of the ~aterial thickness or 1/64 inch whichever 
is smaller. Undercutting exceeding these li~its shall b~ 
corrected by depositing a cover pass of weld metal. 5~arp 
changes in section at the toe of any weld shall be eli~inated 
by grinding, taking care to avoid thinning of the base metal. 

.'.dd. 

3.2.5.24 The final surface of all welds shall ~e free of sharp sur- ~dd.c 
face irreg~larities, intermittent hollows and bumps. The 
weld surface finish shall not exceed a roughness value of 
100D RMS. In no case shall the surface condition i~terfere 
with the i~terpretation of liq~id penetrant, ~3gnetic parti-
cle or radiographic exami~ations. The Held reverse side 
shall be clean, smooth and free fro~ the presence of 
icicles, lumps, slag accumulations and excessive oxidation. 

3.2.6 Welding - Stainless Steel 

3.2,6.1 Pipe cutti~g shall be performed by macnlning, sawi~g or 
ironfree alJ~in~m oxide abrasive discs, which have not 
previously tleen used on other types of ::-.aterials. If ,:ower 
or arc cutting is used, all remaining slag, scale, or oxides 
shall be re~oved by machining or grinding the cut end. 

3.2.62 ~ll pipe ends in stainlesi steel piping 3" and larger in 
diameter shall be ?repared for field welding in accordance 
with Westinghouse :awin? 493 B 932, "Weld Preparation for 

3.2.6.3 

Stainless Steel P: witn Consumable insert." 

.inless steel piping 3" and larger in 
: epared for shop w?ljing i~ accordance 

Jrawin; 493 d 932 or alternate approved 

~ll pipe ends in ' 
di~meter s~all be 
with Westinghouse 
by the Eng i neer . Md . # 

Spec. No. 9321-05-248-18 - ItJ!' 
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3.2.6.4 All pipe ends in stainless steel piping 2 inch and smaller Add. 

3.2.6.5 

shall be prepared for so=~et welding with scuare CUt olain 
end. All burrs, both inside and outsider shall be re~oved. 

The interpass te~oeratur2 shall not exceed 350 F in aus­
tenitic siainlesa·steel ~elds. 

.!.dd. 

3.2.6.6 All wire brushing on stainless steel shall be done using Add. 
stainless steel brushes ~hich have not previously been 
used on other types of ~aterials. 

3.2.7 Welding - Carbon Steel 

3.2.7.1 Pipe cutting shall be ?erformed ,by !11achining, sawi:1g or Add. 
roll pipe cutters. If oXj-acetylene burning is usee, all 
remaini~g sl~g, scale, or oxides shall be re80ved by 
machining or grindin~ the cut end to sound base metal and 
to provide a s~ooth, notch free contour. 

3.2.7.2 All pipe ends in carbon steel piping 2 1/2 inch and larger Add. 
in Class 1 and Class 2 Seismic systems shall be prepared for 
field welding in accordance with P?I Standard E5-2l, "End Pre­
paration for Manual Inert-Gas Tungsten-.=I.rc Root-?ass ',~eljing'·. 

3.2.7.3 All pipe ends in carbon steel pi?ing 2 1/2 inch and larger 
in Class 1 and Class 2 Seismic systems shall be prepared 
for sSO? welding in accordance with P?I, Standard E3-3l, 

'End pre?aration for Manual Inert-Arc Root-pass ~elding" 
or alternate approved by the Engineer. 

3.2.7.4 All pipe ends in carbon steel piping 2 1/2 inch and larger 
in Class 3 5eis~ic syste~s shall be prepared for shop and 
field welding in accordance with A~SI Standard for 3utt 
Welding End: pipe, Valves, Flanges and Fittings, ANSI 
B16.25 or alternate approved by the Engineer. 

3.2.7.5 All pipe ends in carbon steel _piping 2 inch and smaller 
shall be prepared for soc~et welding with square cut ~lain 
end. All burrs, inside and outside, shall be removed. 

3.2.7.6 The metallic inert gas welding process may be used for 
welding the root ?ass only when the reverse side is 
accessible for cleaning, visual inspection and repair. 

3.2.8 Welding - Alloy Steel 

3.2.8.1 All pipe ends in alloy steel piping 2 1/2 inch and larger 
will be prepared in accordance with PFI Standard ES-21, 
"End Preparation for Manual Inert Gas Tungsten-Arc 
Root-pass \';elding ." 

Add. 

Add. ' 

( R-: 

Add. ' 

Add. c 

Add.: 

./ 
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· 3.~.8.2 The inert gas tungsten arc process, employing a consu~~ble Add 
ins~lt ring and welding grade argon gas on the reverse side 
of the weld, shall be used on t~e root pass of all butt ~elds. 

3.2.9 Welding - Dissi~ila[ ~etals Add. 

3.2.9.1 ~elds joining pi?i~g materials of different P - numbers Add. 
grouping (AS~E Section IX) shall be ~ade using the inert 
gas tungsten arc welding ?roces~ using a consumable 
insert ring and with welding grade argon gas on the 
reverse side. 

3.2.9.2 Welds joining ferrous ~nd non-ferrous piping materials Add. 
shall be made using the inert gas t~ngsten arc welding 
process,using a consumajle insert ring,and with welding 
grade argon gas on the reYerse side. 

3.2.9.3 A dissimilar metal assembly using a solid plug which is 
bored to the pip! inside jia~e:er after welding may be 
substituted for the welding process described in Para­
graphs 3.2.9.1 and 3.2.9.2 

3.2.9.4 Welds joining piping material to other materials, such 
as plates, shall be made using the inert gas, tungsten arc 
welding process wit~ uniform addition of filler metal for 
the root pass. A shielded metal arc process may be used 
to complete the weld. 

3.2.9.5 Deleted 

3.2.9.6 Deleted 

3.2.10 welding - Socket Welds 

3.2.10.1 Socket welded joint3 shall require pipe ends cut square 
and reamed internally. The pipe end s~all·be fully 
bottomed in the socKet, marked at the shoulder, withdrawn 
1/16 inches, and'tack welded i~ this position. The use 
of paper spacers for so~ket welding gaps will not be 
permitted. 

3.2.10.2 The inert gas shielded tungsten arc welding process with 
the uniform addition of filler metal and with walding 
grade argon gas on the reverse side shall be used 
for all socket welds. 

3.2.11 vlelding - f'i~ Attachments 

3.2.11.1 Attachments which are to be welded to piping for the 
purpose of support, thermal, seismic or pipe whip re­
straint shall be made of the same type and grade as 
the pipe material. 

Add. 

Add.# 

Add. 

Add. ' 

Add.-

Add. ' 

Add." 

Add.: 

Add. ~ 

Add. ~ 

,./ 
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J.~.11.2 The weld joint design for attachments to Class 1 and 
Class 2 seis",i~ syste",s shall ~rovide for full weld 
penetration. . 

3.2.12 Heat I'reati.lent 

3.2.12.1 Heat treat~ent for piping syste~s shall be in accorda~2e 
with the A~SI Code for Pressure piping. ANSI 331.1. When 
welding dlssi~ilar metals the fabricator shall sub~it a 
detailed heat treat~ent procedure to the engineer in t~e 

manner described in Section 7 of this specification. 

~d:l 

Add 

Add 
( R, 

Acd. -

3.2.12.2 Post-banding solution anneal heat treat",ent is required Add. 
for hot-bent a::steni tic stai:1less ste~l ?i?e bends. The 
bends or entire pi?e asse~bll shall be unifor~ly heated to 
a ranGe 1900 t::> 1950 r. This te,"oeratiJre shall be mai::-
tained for one hour ?lus one hou~ per inch of ~all thic~-
ness followed ~y rapid cooling using water quench (pre-
ferred method), water 5?ray, or high velocity air blast. 

3.2.12.3 Post-bending he3t treat~ent is not re~uired for hot-bent Add, 
carbon steel bends provided the tem?erature at which bend-
ing. is performed is at least 1650 F but not gr~ater t~3~ 
1800 F. If bending is p~rfor:r:~d at te,"?eratur~ hi'jher tn'an 
1800 F, bending and and post-oending r.eat treat~ent ?roce-
dures shall oe sub~itted to the Engineer for approval, 
pr ior to use. 

3.2.12.4 Stress relievin;shall be ?erformed after all attach­
ments, includin3 hanger lugs, are made. 

3.2.12.5 Welds in stainless steel piping shall not be stress 
relieved. ~~lded joints between stai~less ste~l and 
carbon steel shall not be stress relieved. 

3.2.12.6 Copies of heat treatment and stress relief charts shall 
be furnished to the Engineer in the manner described in 
Section 7 of this specification. 

r,dd . ' 
Add. ~_ 

Add. ~ 

,?,dd . 7 

3.2.12.7 The use of pro?~ne torches in stress relieving 9roced~res Ade. 
is not pemittec. In furnace heat treatment,direct i~­
pingement of the flame on the material shall be avoided.-

3.2.12.8 Rate of heating and cooling shall be indicated on the Add. I! 
heat treatment chart. 

"..­
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SE.CTION 4 INSPECTION AND TESTS 

4.1 Prior to fabrication: 

4.1.1 

4.1. 2 

4. 2 

4.2. 1 

4. 2. 2 

4.2.3 

4. 2.5 

4.2.6 

All materials to be used in the fabrication of oioine 
systems shall eecei~e a thorou3h visual !x!~inaii~n ~or 
da~age. Da~aged material s~all be rejected for use on this 
project or shall be repaired. The oeocedure foe reoair of 
damaged material will require the ~ngineer's appro~al. 

The Fabricator shall ascertain that all ~aterials meet the 
requirements of the applicable ASTM specification and that 
properly executed certificates of compliance, mill test re­
ports, etc., are available for incorporation into the 
Quality Control records. 

The Fabricator shall inspect the work of each person e~­
ployed by hi~ to assure himself that the ~ork being done 
in accordance with the approved welding procedures 
and this specification. 

Add. 

Carbon steel pipe bends shall be examined by the magnetic' Kdd.~ 
particle inspection method over the outer half of the cir­
cumference and over the entire length of the bend and in-
cluding one pipe diameter of tangent ends. 

Stainless and allay steel oioe bends shall be examined by ;Gd.= 
the liquid penetrant inspection method over the outer half 
of the circ~mference and over t~e entire length of the bend 
and including one pipe diameter of tangent ends. 

All welds shall be carefully visually exa~ined on both 
inside and outside surfaces wherever accessi~le. Additional 
inspections to assure quality of welds shall be performed 
and shall be radiographic, liquid penetrant or nagnetic 
particle as listed below for the various classes and ser­
vices of piping systems. 

All full penetration butt-welds )olning dissimilar materials 
shall be 100% radiographed. All other welds joining dissi~­
ilar materials shall have their root and final passes exam­
ined by the liquid penetrant inspection method. 

Radiographic inspection of butt 'welds shall be performed 
and evaluated in accordance with the ASHE Boiler & Pressure 
Vessel Code, Section VIII, paragraph UW-Sl, for both random 
and 100% radiography. 

I' 
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"4 . 2 7 

4. 2.8 

4.2.9 

4.2.10 

4.2.11 

4.2.12 

4.2.13 

4.2.14 

The 10% random radiogra?~ic inspection is defined as the 
rando~ selection (preferably by use of a Ta~le of Rando~ 
Nunbers) of 10% of the co~pleted welds ~ade by each welder. 
The welds thus selected shall be lOCi radiogrsphed. R3ndo~ 
radiographic inspection does nce i~ply partial radiography 
of a weld nor does it imply that the acceptance standard is 
other than that specified. 

The 10% random radiographic inspection shall apply to Add.~ 
each welder'S work per shift, but not less than one weld of 
each welder'S prodUction per shift shall be radiographed. 

Evidence of unacceptable quality corresponding to rando~ 10% 
radiography shall require an a~ditional 10% random inspection 
of the remaining unradiographcd welds of the sampling group. 
If no reject able welas are fou~d in this additional 10~ 
sampling, the welders subseq~e~t work shall be suoject to 
only the original radiog raphic inspection frequenc y . If 
additional rejectable welds are revealed in "this additional 
10% sampling,the entire sampling group shall be 100~ radio­
graphed and the welders subseq~ent work in areas requirin3 
radiographic ~nspection shall be 100% radiographed. 

Liquid penetrant inspection shall be performed in accordance 
with the AS~E Boiler & Pressure Vessel Code, Section VIII, 
Appendix VIII. The a~ceptance standard shall be in accoid 
ance wi th that defined in the ':>'~SI Code Case 11-10. (R-

Magnetic particle inspcction may be substituted for liquid 
penetrant inspection in carbon steel pipe. If the substitu- Add. 
tion is made, the ~agnetic particle inspection and accept-
ance standards shall be in accordance with the ~SME aoiler 
& Pressure Vessel Coda, Section VIII, Appendix VI. 

'r-he root pass of all welds, both butt welds and socket 
welds, in Class 1 and Class II seis;nic piping and which are 
not subject to radiographic inspection shall receive a 
thorough.visual exa;nination. This exa;nination shall =e 
performed under adequate lighting conditions by a person 
having normal visual acuity (20-20 vision either aided or 
unaided) and with the use of a 5X ;nagnifying glass. Un­
acceptable conditions found by this exa;nination and which 
require repair are cracks, lack of fusion, undercutting, 
porosity beyond the acceptance standards of the AS~E Boiler 
and Pressure Vessel Code, Section VIII and excessive 
irregularities. 

Branch welds shall be liguid penetrant inspected on both 
the outside surface of the finished weld and if accessible, 
at the inside weld root. 

Liq~id penetrant dyes and developers shall be free of 
chlorides and halides ~nj so certified in accordance with 
the requirements of Section 7 of this specification. 
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4.2.15 

4.2.16 

4.2.17 

4.2;18 

4.2.19 

\ 

The finished fabrication s~a11 receive a t10rough visual Add.;' 
exa~ination for surface d:~age. All r.icks, abrasions, are 
strikes and other defects ~hich create an notch effect shall 
be re~oved by g~inding and blending taking care to avoid 
thinning the bas! material below the mini~um required ~a11 
thickness. ~e1d repairs ~3y be ~ade to those defects that 
infringe on mir.i~um wall require~ents only if a complete 
record of the defect, including location and extent, and 
repair are maintained and the welding is perfor~ed by a 
qualified welder in accordance with an approved welding 
procedure. 

Shop hydrostatic testing of the completed piping subassembl­
ies is not required; ~owever, the Seller s~all certify that 
all materials and welds furnished to the ?urchaser shall be 
capable of withstanding the hydrostatic tests as goye~ned (R-~ 
by the A~SI Code for PreS3ure ?iping A~3I 831.1, para~raph 
137.4. This hydrostatic test will be perfor~ed by Others 
after completion of erection of each system. 

Inspection or audit by tha Engineer or his authorized Add.=' 
representative, shall in no way relieve the Fabricator of 
his responsibility for providing finished material in full 
accordance with this specification. 

A visual fit-up inspection shall be performed by a Add.#l-
Quality Control representative and documented accordingly 
for each weld where the open-butt technique of inert sas 
tungsten arc welding process is to be e~ployed. 

Except for butt welds joining dissimilar metals, welds in Add.:: 
pipe materials less than 1/4 inch thick do not require 
radiographic inspection. 

/1 

~ 
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FtNI5HEt) ,-;t: LO RADIOG:<A?~iY 

! LIQUID ?£:'J2~~:\:{T BuTT -.. ::::L8S c:~r.'{ 

SOCKr:r auT!' R';;WC:·! 
I I CLASS I'IE LOS ( 2 ) ,';E:LD5 I 10% 10a% 

lSU x :< I x I 1 ) I 
l51R X X I x (1) 
152:1 x x x ( 1 ) i , 

152R X X I X (1\ I 
30l:l X X X ( 1 ) i 
301R X X I X (1) ! 
3 a 2:, x x x ( 1 ) I , 
302R X X X ( 1 ) I 

60U X X X 
601R X .X x ~ 
602:; x x x i ! 
602R X X i X ! 

rg-oi :; x x I x ! I 

901R X X I i X 
9 02:~ x x X I 
902R X X I x 
90 3 ~l X X X I 
903R X X 

, 
X I 

1501,l X X X I 
150lR X X I X 
1502:1 x x I X ! . 

1502R X X I X 
2501.'1 X X X i 
2501R X X i x I 

2502:1 x x x I 
2502R X X I X 
2503:1 X X x I 
2503R X X i X 
2505 X I 

NOTES: (1) Class 1 and Class 2 Seismic Only, and para 4.2.19. 
(R­

Add.iS, 

(2) The finished surface of socket welds in reactor cool=nt, Add."! 
safety injection, residual heat removal, ~he~ical and 
volume control, and co~?onent cooling syste~5 shall ~e 
100 percent liquid ?enetrant inspected. ror pi?ing 
systems other than those listed above, the finished 
surface of socket welds in piping suojected to operating 
conditions in excess of either 150 psig pressure or 212 F 
temperature shall be liquid penetrant inspected. 

..-../ 
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PIPE 
CLASS 

A-I 
Class 1 Seismic 

A-I 
Class 3 SeisJ:lic 

8-1 
Class 1 3eisi:1ic 

B-1 
Class 3 Seis:nic 

B-2 

C-3 
Class 1 SeisJ:lic 

8-1 
Class 1 Seismic 

J-3 

K-2 

K-3 

N-l 

N-2 

N-3 

LIQUID P E ~~ S 'r R.':. :.:":' !'tAD IOG P)\?:-!'! 

FI~IS"F:D ~\~~LD . 

SOCKET aUT ~-
\'iELD ' .. IE LD 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

BRANCn .\:;) I 
BlJTT i'IELS,S 

10% 1)0 ;j 

X 

18" & 
Larger 

X 

12" & 
L,Hger 

X 

X 

X 

X 

X 

X 

X 

X 

X 

. / 
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5. I 

5.2 

5.3 

5.4 

5.5 

SECTION 5 CL£A~ING AND PhlNTING 

Straight le~~ths of caroon steel pi?~ and car~on steel 
fittings shall be internally cleaned by POWI: wire brush 
or by grit ~lastin~ u3in~ alu~in~~ 0xice or c~illed 
iron grit. Internal cleaning shall re~ove all lacquer 
or other p:eservatives. 

Straight lengths of Stainless stee~ pipe and stainless 
steel fittings shall be internally ~leaned by ?ower 
wire brush using 18-8 stainless steel ~ire ' brush not 
previously used on other materials, or by grit blasting 
using alu~inu~ oxide or silicon carbide grit. 

Chilled iron grit shall not be used for any cleaning 
operation of stainless steel Taterial. 

c· . .LaOrl-Hire brushing or grit blasting shall be doneefter 
cation if conditions and equi?~ent permit, but m3Y be 
done prior to fabrication. 

pipe bends in carbon steel oioe shall be cleaned after 
forming by grit blasting usln~ alu~inu~ oxide or chilled 
iron grit; the use of silicon is prohibited. 

5.6 pipe bends in stainless steel pipe ~ay be cleaned after 
forming by grit blasting using alu~inu~ oxice or silicon 
carbide gri~ or by a~id pickling. Pickling m~st be done 
only after solution 2~neal heat-treat~ent. 

5.7 Shot blasti~g will not be permitted for any cleaning 
operation. 

5.8 

S.B.l 

5.8.2 

5.8.3 

All lube oil and diesel fuel oil piping f3bci~ations 
shall be cleaned, acid pickled and internally coated 
in general confor~ity with the following procedure. 
The fabricator s~all sub~it a detailed procedure for 
the revie~ of the Engineer. 

Completely coat flange faces, threaded pipe ends and 
connections and all other nondetachable surfaces subject 
to harmful a~id attack wit~ acid resistant protection 
compound. 

Clean with an aqueous solution consisting of 10 to 15 oz. 
of alkaline detergent cleaner per gallon of water, 
heated to laO-200 F for 15 to 30 minutes; cinse with 
hot water at 160-180 F for 30 minutes. 

Pickle with a 10% by volume sulphuric acid solution 
maintained at 160-180 F for 30 minutes followed by a 
hot water rins~ at 160-1.80 F for 30 ~inutes. 

Add. ~ 

.l\dd. c 

,. .-/ 
Spec. No. 9321-05-248-18 -/ fJ) 

Ii ,. , 

I Page 5.1 
Rev. 5) April 21, 1975 



'5.8.4 

5.B5 

After completion of the alkaline and acid baths, drain, 
airblast dry, and spray or s~a~ the interior of the 
piping with a rust preventative within 30 minutes of 
the last clea~ing process. 

The following rust preventatives ~ay be used: 

Tectyl 894 - Valvoline Oil Comoanv 
~ox Rust 203 - Da~~ert Che~icai Co~?any 
Gulf Coat TD - Gulf Oil Co~pany 

5.9 Immediately prior to sealing, the fabrication shall be 
wiped, swabbed, or rinsed out to re~ove all loose ~ate=ial, 
rust, grinding and blasting grit, oil a~d grease,leavi~g 
the inside surfac~s clean and S~OOth6 No preservati~e :oat­
ing will be applied except for l~be oil pipi~g as re~~~[ed 
by paragraph 5.9.4. 

5.10 

5.11 

5.12 

5.13 

5.14 

Weld ends of carbon steel fabrications shall be coate~ with 
Deoxalu~inite, as ~anufactured bv SOBcial Chemicals C::oora-
tion, except those weld ends alr~ad~ coated with mill' Add. 
lacquer. 

Final cleaning and .sealing of the fabrications shall ~e done 
in an area free of dirt and dirt producing operations. 

The outside surfaces of ell carbon steel piping fabri::tions 
shall be painted with one coat of rust inhibiting, heet re­
sistant pri~er or heat resistant, clear lacquer. Pai~~ing 
may be done after final preparation for shi?~ent,pro~~~ed 
all sur~aces are suitably protected. The outside surfaces 
of all carbon steel fabrications of the Auxiliary Co::ant 
System inside the Contain~ent 3uilding shall be paint~j Adj.~: 
with one coat of Carbo Zinc l;o. 11 as ~anufact~[ed by 
Carboline Co. of St. Louis, ~issouri. All surface cr~=ara-
tion and painting sh311 be in strict accordance wi~~ . 
the paint manufacturers recommendations. 

Stainless steel and aluminum fabrications shall not te 
painted. 

Eath fabrication shall have piece marks in at least t~o 
separate and distinct places. The piece marks shall 
correspond to piece ~arks on detail sheets specified 
in Section 3. 
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SECTION 6 PREP.I<R.!l,TION FO~ SHIP:'E:~T 

6.1 Pipe ends prepared for field welding shall be provided 
with spun-~etal type ca?s securely fastened. Bent shi~ 
meta: or other types of caps are not acceptable as 
prot~ctive covers. 

6.2 Fla~3ed connections shall be provided with one inch thick 
ma[i~e grade plywood blind flanges, bolted on. 

6.3 Soc~et welding connections shall be ?rovided with spun­
metal caps securely fastened, or heavy plastic plugs. 

6.4 Scre~ed connections s~all be provided with carbon steel 
plugs or caps. Cast iron plugs a~d caps are not accept 
able. 

6.5 All spun-~etal caps and blind flanges shall be sealed 
US1~; a heavy duty, pressure sensitive, waterproof 
tape. 

6.6 Loose material, such as bolts, nuts, gaskets and baci<ing 
rings shall be securely pac~agej in waterproof containets. 
Each package shall contain Material of the sa~e type and 
size and a description of the contents shall be given 
in at least two separate and distinct locations on each 
pad age . 

6.7 The fabricated piping shall be loaded using sufficient Add.~3 
dun~age to prevent da2age during shipment and to facilitate 
unloading at the site. Additional protection in the for", 
of bracing, bundling or covering shall be provided to 
prevent damage during shipment. 

6.B The preparation for shipment shall be such that, upon 
arrival at the jobsite, the load is essentially in the 
sam~ condition as when it left the Fabricator's shop. 
The unloading 9f ehe shipment shall not jeopardize the 
safety of personnel nor shall it require extra-ordinary 
equipment. 

6.9 All materials used and preparations made for shipment shall 
be suitable for an extended period of outdoor storage at 
the plant site without allowing the entrance of moisture, 
dirt or animals. 
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7.1 

7.1.1 

7 • 1 .2 

7.1. 3 

SECTION_~RS ':O:WS 1'0 so; FUR~rSHr:Q 

~:elding 

weldina Proc~dure S~ecifications . 
Welding procsdures employed shall be the UE;: ~elding 
Specificatio~s for Indian Point Uni~s 2 and 3 attac~ed. 
The Fabricator may elect to use other weldi~; procedures 
provided these ar~ sub~itted to the Engineer for approval 
prior to exec~tion of any work. Welj repair procedures 
shall be included. 

Three copies of Weldi~g Procedure Certifications and test 

Add. c 

results shaE be subT.ittej to t:,e r;"'3i:-:eer ror recoras. f.,cd.o 

Welder and ~elding operator qualification certificates 
pertinent to this wor~ shall be Qai~tained O~ file by the 
Fabricator a~d shall be available f~[ revie~. Copies shall 
be sUb'11itted to t:'e t:n~ineer if required at a later date. Ad. ~ 

7.2 Quality Control pr09rc~ 

7. 2 . 1 

7.2.2 

7. 2 . 3 

Within four ~eeks after receipt of the Ou[c~!se lr and' 
pr ior to start o'f ::iaIT'Jfactur i:19, the faGr ic;:or _,.,,11 sub-
mit to the E~gineer a detailed ins92ction poi~t progr3~ A~j.~ 
which the Fa~ricator !~d his su~contractors ~ ill follo~ as 
it will apply to t~is order. This program s~31l cover all 
operations f:om ra~ m!~erial procure~e n t and su~contra~tor 
inspection t ~ rouc;h final pre?aratio:1 for sh i ?Qent. It shall 
be designed to asiure the quality a~d satisfactory perfor~-
ance of items to be f!~ricated and ~ill reference applicable 
inspectio:1 aata, lCateri!l a:1d other test re,corts required 
that will be generated as evide:1ce of perfor~ance and 
accepta~ility of all test and inspection re~~ire~ent5. 

After reviewing the Fabricator's inspection point program, 
the Engineer will deter~ine ~andatory inspection points Ad~.~: 
where the En~ineer will inspect, witness and / or require the 
Fabricator to sub~it evidence of inspection results. These 
points shall not ~e by-passed by the "aericator unless prior 
authorization has been obtained fro~ the En;ineer. The 
Engineer's representatives ins?ection effor: is not li3ited 
by those ite~s appearing on the mandatory ins?ection points. 

The Fabricator is responsible for the perfor~ance of his 
subcontractors and shall establish and maintain a Quality 
Control plan to provide surveillance, product and/or process 
verification at subcontractor's pla:1ts which ensures that 
applicable requirements are met. 
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7 • 2 • ·1 Items to be covered in the inspection point program shall 
include but not necessarily be li~ited to: 

a. Quality control organization 
b. tlaterial procu[e~ent 
c. Material control continuity of identification 
d. In process inspection - visual and di~ensional 
e. Heat treat and stress relieving inspection and veri~i­

cation of ~e~peratures and holding times. 
f. Welding inspection 

1) Qualifications 
2) Liquid penetrant inspection procedures and reccrds 
3) Magnetic particle inspection procedures and records 
4) Radiographic inspection procedures and records 
5) Visual inspection . 
6) Weld identification 

g. Cleanin3 inspection procedures and records 
h. Packaging and pre?~ration for shipwent inspection and 

records 
i. Continuity and assembly of individual fabrication and 

system inspection and test records. 

7.3 DOCUmentation Required 

7.3.1 

7.3.2 

7. 3 . 3 

Isometric - The Fabricator shall DreDare.an iso~etric ~raw­
ing or dra~ings to cover each sys~e~: Three (3) copies of 
these isometrics shall be submitted to the Engineer prior Ac=.~1 
to completion of any fabrication within the system. T~e 
isometric will show individual piece mar~s and limits 
of individual fabrications. 

Sketches - Sketches wi.ll be prepared as required in S2;::­
tion 3. Sketches ·..;ill have attached to the:n sheets "i:~i;::h 
contain the applicable material specifications, non-des­
tructive testing reguire~ents, h~at treat or stress relief 
requirements. special cleaning requirements, weld ide~tifi­
cation,. and packaging and protection requirements. As 
each step of fabrication and testing is completed, the 
process note will b? initialled by the res~onsible party. 

Material certifications - For items and fabrications in 
Class 1 seismic systems, reill test reports sho~ing act~~l 
heat chemical and mecha<Jicaltest results shall be su~:::it-
ted to the Engineer. Each item or part of a fabrication Adj. ' 
will be identifiable to an individual test report. This Adc.-
is termed U~IQUE item certification. Add. ~ 

For welding materials, i.e., electrodes, wire, consuma~le 
inserts, in Class 1 seismic systems, heat or manufactu:ers 

. lot reports showing heat chemical and physical test results 
shall be submitted to the Engineer. For stainless steel 
material actual chemistry is required. These mill test .'Ield. ;;-

Spec. No. 932l-05-2~B-18 
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7. 3 • 4 

7.3.5 

reports shall be identifiable to a Fabricator's ·shop 
lot." All mill test re~orts for ~aterial fro~ within 
this ·shop lot" shall b~ sub~itted to the Engineer. 
On all oth~[ pipinS, a letter of co~?liance to ~aterial 
specification require:~e~ts incl~~i~g welding material, 
shall be £-Jr~ished out ::.2.'/ refere~ce and aDolv to several 
fabricatio~s withi~ a S~S~2~. Th~ letter o~-c;~~liance 
will indicate which fabrications are aoolicable"and show 
the applicable ~aterial sp2cific~tion designation. In 
no case shall such a letter of c~m?liance cover fabrica­
tions fro~ ~ore than one system. This is ter~ed regular 
certification. 

Nondestructive Test Reports 

For welds in the Class 1 seismic areas, individual reports 
covering all nond~structi~e tests on all welds in an in­
dividual fabrication will be prepared. These reports 
will contain the sketch n~mber a~d syste~ identification, 
a list of applicable weld num~e:5, tests performed on 
each weld, test procedure nU2berE, results of each test, 
date of each test and sianature of the responsible person(s) 
performing the test and evaluating the results. 

For all other piping, the results of nondestructive testi~g 
may be reported in the for~ of a lette: of cODpliance list­
ing the ap?licable fabrication ~~~Oers and weld nu~bers, 
tests perfor~edt and a state~ent that all tests were 
performed in accordance with a?~:oved procedures end 
results were satisfactorJ in acc~rdance with specification 
requirements. In no c~se snaIl such a letter of compliance 
cover welds in more than one sys:em. 

All of the above reauirerr,ents also apply to liquid pene­
trant inspection of "pipe bends. 

Where a weld requires radiographic examination, copies of 
the radiographs shall be maintai~ed as follows: radiographs 
for each weld shall be contained in a separate protective 
envelope. These envelopes will contain the applicable 
system ide~tification, s~etch n~=~er, weld number, list 
of radiographs enclosed, interpretation of each radiograph, 
and the signature of the responsible person who made the 
interpretation. Filing of radicgraphs will be.by sketch 
number and system. 

visual inspection - all material and processes are subject 
to careful visual inspection and a letter of compliance 
verifying these inspections shall be submitted. These 
letters of comoliance should cover items in not more 
than one syste~ and will include the system identification 
and applicable sketch nu~ber(s). 

Add. 

Add. ' 
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"7.3.6 Heat Treat and Stress Relief Charts 

Copies of all heat treat and stress relief charts shall be 
furnished to the Engi~eer and sh~ll be identifiable by h6d 
system and s~etch nU20ec. 

7.4 Material ~nd Process Control 

The Fabricator shall establish a sYstem of material and 
procesE control (such as s~etches ~ith attached orocess 
sheets as in 7.3.2 above), which will indicate t~e various 
material, process, inspection, and cesting require~ents 
applicable tb an individual piece, oieces and co~olete 
fabrication. This system should be-described and'sub~itted 
to the Engi~eer for review. In~ividual steps of process, hjd. 
inspection, and testi~g shall be checked and initialled by 
the responsible party as the ste? is completed. 

The above system of records execution and ~!intenance is 
reco~mended to assure the required quality of t~e work and 
documentation thereof in a complete and orderly manner 
sufficient for absolute identification and quic~ recall. 

If the Fahricator has si~ilar methods of documentation 
which will accomplis~ the same end and satisfy the intent, 
these may be submitted to the Engineer for complete revie0 
and approval prior to execution of any work. 

7.5 Submission of Reoorts and Records 
--------------~----------------

Three copies of all required reports and records described 
in 7.3 above shall be submitted to the Engineer prior to 
ship~ent of any com~leted ite~ to the job site. 

Inas~uch as receipt of ~aterial at the project site will 
not be permitted until and unless required records and re­
ports are available on ~ite, a complete record and report 
package covering ite=s 1n a ship~ent except weld material 
reports shall accompany the ship~ent. This p3cKage shall 
be attached to the shipment in a weatherproof envelope 
and be marked "Quality Control Docu=ent; ~ttention 
Con Edison Field Supervisor-Quality Control." 

In addition, at the time the final ship~ent in a system 
is made, a letter shall be submitted indicating that all 
items and processes completed in the system comply with 
the requirements of t~e specifications and all required 
documents covering material, processes, inspections, 
and tests have been separately,forwarded to the Engineer 
and shall list the dates ~nd contents of previous sub­
mit'tals. At this time the Fabricator shall ship to the 
project site. Attention Con Edison Field Supervisor. 

I, 

Ii 
;.; , 
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Quality Control, one copy of all radiographs ap?lic2j:e 
to the syste:n, incll,;j~ng the ori -:;i:lal a:1::i all re::>air 
radiogra?hs. _1\ lett'?r of trans;r,ittal shallacco;;:J2;:-/ 
the radio9ra~hs a~d t~ree copies of this letter shal: 
be sent to the P~rch:5er. 

7.6 Inspectio:1 Access 

The Owner, Westinghouse Electric Corporation or the ~dd 
Engineer, and their representatives shall have -access 
to work in progress in the Fabricator's facilities or his 
subcontractors facili~ies for inspection. The Faoric:tor 
shall provide or arrange for proper facilities for s~ch 
access and for inspection purposes. The Fabric2tor s~!ll 
perform an evaluation of the Quality Control or ins;!~tion 
system at subcontracto~'s ?la~ts at a fr~qu~~cy de?~~~~nt 
upon their quality ~~rfor~ance, and 5h~11 ~r [ an~e f:r the 
Engineer's Quality Co~t[ol participation in these e V !~Ja 
tions on subcontr~ctor quality pe:for:nance shall be :T!in­
tained by the Fabricator and are subject to review of the 
Engineer's Quality Control representative as applicaj:e to 
the material or equi?~ent on this purchase o~der. 

7.7 Deviations fro:n _specificati.ons 

Should the fabricator propose to deliver ~ateri31 or e~ui?­
m~nt which deviates f!o~ the (~q~i[e~2nts of the order, it 
is the fabricator's res~an5ibility to sub~it for ac::>r?7!1. 
a description and eval~~tion of the deficiency in ~~l:!~g, 
certifying that the deviation will not affect toe guc=cn~~e. 
function, safety, interchangeability, reliability or E~rvice 
life of the equip~ent. 

7.8 Repair Proc~~r~s_ 

Prior approval of repair procedures is required if the 
extent of the repair is beyond the scope of dra~ings, 
specificaticns or prOCedures approved by the Bngineer. 

7.9 Notice of !nspection 

Add.= : 

Fabricator shall furnish the Engineer advance notice of ~~d.~ ; 
inspection at least 72 hours prior to the ti me of insgec-
tion required at the specified Engineer's mandatory i~5?ec-
tion hold point or prior to shipment whichever is applicable. 
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7.10 

7.11 

7.12 

The Fabricator shall utilize a?~:opriate gauging, ~easur­
ing, and test equip~9nt, and s~~:l regularly calibr2te hia 
inspectio:) equi~~e~t USil11 a?;::;~iate 3ta~d3cds trac~ajle 
to the National ~~[~2U of St3nd~:js. ~ecords of s~c~ 
calibration s~all be ~3intained ~.; th~ Fa6ricator. If t~e 
Engineer's 0uality Control re?re:~ntati~e has reason to A~d. 
question the accuracy of the clli~ration, he may re~~ire 
and witness recalibration of the _suestionable equi?~ent. 

All measure~ents shall be deter~i~ed using equi?~ent cap­
able of measuring accurately to a: least 10% of the toler­
ance ranse 5gecified. The discri~ination (fineness of 
graduations) anj sensitivity (s~!11e5t readillg) of the in­
spection equip~~nt used shall b~ ad~quate to assure t~is 
require~2nt is 22t. 

Prooress (or Status) Re~ort 
--~-----------------
The Fabricator shall maintain a ?togress report showing 
the status of each piece of Eabr iC3tion.- Three (3) copies 
of this report shall be submitted to the Purchaser on the 
first working day of each month. 

Purchase Orders 

One (1) CO?y of all engineering bills of ~aterial for 
mater ial to bz 9urchased on this order and tlvO (2) :li:;J: iced 
copies of all purchase orders shall be sub~itted to the 
Purchaser. 
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SECTION B PIPING SCHEDULE & MATERIALS - TURBINE GENERATOR PLANT 

This section of the specification contains material specifications for 

piping systems in the Turbine Generator Plant. The piping material 

sheets each contain a complete list of services for the particular class 

of piping. 

Each material sheet also contains a symbol which will be used as a prefix 

for piping detail sheets, piece numbers, hanger detail sheets, hanger 

numbers and valve numbers. 

Spec. No. 932l-05-24B-lB,'-IN/ 
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l!!SIGN P1!.BSS. 
ppt!iK T!XP. 

nn 
28" 
20" (, 24" 
4" to 18" 
2-1/2", 3" 
2" (, Smaller 

nTTINGS 

UNITED gNGINEgS 6 COliSTRUCTOllS" INC. 

PIPING SO!!DULB 6. HAmu:A!, 

A-I 
HS 

1085 psig 
600 0 F 

No. 1 & No. 20 

. 
Dace December 16, 1968 
irr. 1) August 31, 1972 

A-lSS EFW Gr. KC-70 Class 1 0.912" Min. wall 
Seh. 60 A-lOG Gr. C 

A-lOG Gr. B Seh. 80 
A-l06 Gr. B Seh. 40 
A-lOG Gr. B Seh~" 80 

2-1/2" to 18", A-234 Gr. "WPB, Butt Weld, Seh. to match pipe 
2" & Smaller, A-lOS Gr. II, 30001 Socket lIeld 
20", 24" and 28" A-234 Gr. WPC, Butt Weld, Sch. to match pipe 

FtJJ/CES 

2-1/2" to 28", A-lOS Gr. II, 6001 ASA R. r. Weld Neck 
2" 6. Smaller , A-lOS Gr. II, 6001 ASA I..r. So.cket Weld 

VALVES 
2-1/2" to 28", A-216 WCB, 6001 ASA, Butt Weld ends, 5,5. trim 
2" (, Smaller, A-lOS Gr. II, 6 001 "ASA , Socl<et Weld ends, S,S, trim 

!OUtIiC A-193 Gr. B7 Full threaded bolt studs 
A-194 Cl. 2H Semi-finished hex. nuts 

CoUD'rS . Asbestos filled, spiral wound 304 S.S, Flexitallic type 

!lHJONS None 

BACKING RIl'IGS 

Class I Service - Notle - Use cODsumable insert and TIC welding 
Class 3 Service· 2-1/2" 6. larger, SpUt commercial type with shore Dub, 

Spec. 10. 9321-05·248·18 
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UNITED ENGINEERS Eo CONSTRUCTORS INC. 

CLASS A-I 

SYMBOL MS 

SERVICE Class 1 Seismic 

1. Main steam piping from steam generator to outlet of 
second valve. 

2. Main steam piping to atmospheric relief valves and 
steam generator relief valves. 

3. Main steam piping to auxiliary feedwater pump turbine. 

4. Valve by-passes, line vents and drains on above lines. 

5. Instrument piping on above lines through first stop valve. 

6. Trap piping on above lines through trap and by-.pass valve. 

SERVICE Class 3 Seismic 

1. Main Steam piping from outlet of second valve to turbine. 

2. Main steam headers to -

Reheaters 

Boiler feed pump turbines 

Steam seal regulator 

Turbine by-pass (dump) steam lines to condensers. 

Steam jet air ejectors. 

3. Valve stem leak-off to gland steam condenser. 

4. High pressure turbine drains. 

5. Vents and drains on above lines. 

6. Instrument piping on above lines through first stop valve. 

7. Trap piping on above lines through last stop valve. 

8. Trap piping on Class 1 Seismic lines downstream of trap and by-pass valve. 

Spec. No. 9321-05-248-18 
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UNITED ENGINEERS '" CONSTRUCTORS INC, 

PIPING SCHEDULE '" MATERIAL 

DESIG1 PRESS, 
DESIG1 TEMP. 

UE&C Io"'ELDING SPEC. 

fill 
10" - 18" 
8" '" sma ller 

FITTL'lGS 

A-I06 
A-I06 

A-2 
6EX 

450 ps ig max. 
4500 F max. 

No. 1 

Gr. B, Sch. 30---­
Gr. B, Sen. 40 

Date December 1&, 19&8 
Rev. 

2-1/2" '" larger, A-234 WPB, Butt weld, Seh. to suit pipe 

2" '" smaller A-lOS Gr. II, 200~ Socket weld 

FIANGES 

2-1/2" '" larger, A-lOS Gr. II, 30~ ASA R. F. Weld neck 

l" '" smaller , A-lOS Gr. II, 30~ ASA R. F. Socket weld 

VALVES 

2-1/2" '" larger, A-216 WCB, 30()# ASA, Butt weld ends, S. S. trim 

2" '" smaller , A-lOS Gr. II, 6004 ASA, Soe~et weld ends, S.S. trim 

BOLTL'IG 

GASKETS 

UNIONS 

A-193 Gr. B-7 Full threaded bolt studs 
A-194 Cl. 2H, Semi-finished hex. nuts 
Asbestos filled, ·spiral wound 304 S.S. Flexitallic type 

2" 6. smaller, F.S. S. W. 200~ Steel to stainless ground joint 

BACKDiG RINGS 

2-1/2" '" larger; Split commercial Cype with short nubs. 
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UNITED ENGL'lEERS Eo CONSTRUCTORS INC. 

~ A-2 

SYMBOL 6EX 

SERVICE 

Extraction steam to No.6 heaters including stop valve by-passes, 

line vents, instrument piping through first stop valve and trap 

piping through last stop valve. 

Spec. No. 9321-05-248-18 
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~ A-3 
SYMBOL SEX 

DESIGN PRESS. 250 psig 
DESIGN TEMP. 4000 F 

UE6.C Welding Spec. No.1 

!ill 

FITTINGS 

FLANGES 

VALVES 

28" 
10" to 24" 
3" to 8" 
2-\;" 6. smaller 

2-\;" 6. larger 
2" 6. smaller 

2-\;" & larger 
2" 6. smaller 

2-\;" 6. larger 
2" 6. smaller 

UNITED !NGINEERS 6. CONSTRUCTORS INC. 

PIPING SCHEDULE 6. MATERIAL 

max. 

Date December 16, 1968 
Rev. 1) July 25, 1969. 

A-155 E~ Gr.C-55, Class 2, 0.375" Wall 
A-53 Seamless, Gr.B, Sch.20. 
A-53 Seamless, Gr.B, Sch.40. 
A-l06 Gr.B, Sch.40. 

A-234 WPB, Butt Weld, Sch. to suit pipe 
A-105 Gr. II, 2000# Socket Weld 

A-lOS Gr. II, 300# ASA R.F. Weld Neck, Bore to suit ?ipe. 
A-lOS, Gr.II, 300# ASA, R.F. Socket Weld. 

A-216 WCB, 300# ASA, Butt Weld 'ends, 5.5. trim 
A-lOS Gr. II, 600 ASA, Socket ~eld ends, 5.5. trim. 

BOLTING A-307 Gr.A S~uare head bolts, A-194 Cl. 2R Semi-finished hex. nuts. 

GASKETS Asbestos filled, spiral wound 304 5.5. Flexitallic type. 

UNIONS 2" & smaller, F .5. 5.11. 2000# steel to stainless ground joint. 

BACKING RINGS 2-\;" & larger, 5pUt commercial type with short nubs. 
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UNITED ENGINEERS & CONSTRUC:-ORS INC. 

~ A~3 

SYMBOL 5EX 

SERVICE 

Extraction steam to No.5 heaters includ~g stop valve by-passes, 

line vents, instrument piping through fi=st stop valve and trap 

piping through last stop valve. 
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UNITED ESGINEERS & CONSTRUCTORS INC. 

~ 
SYMBOL 

DESIGN PRESS. 
DESIGN TEMP. 

UE&C WELDING SPEC. 

!.!E.! 

A-4 
RS 

PIPING Sca:EDULE & MATERIAL 

205 psig 
5050 F 

No. 1 

12" & larger, A-106 Gr. B, Scb, 20 
10" & smaller, A-I06 Gr. B, Sc;'. 40 

FITTINGS 

Date December 16, 1968 
Rev. 1) July 25, 1969 

2-1/2" 6. larger, A-234 WPB, Butt weld, Sch. to suit pipe 
2" & smaller , A-lOS Gr. II, 20004 Socket weld 

. ' 

FLANGES 

2-1/2" & larger, A-I05 Gr. n, 30M ASA, R.F. Weld neck, Bore to suit pipe 
2" & smaller • A-lOS Gr. II, 30M ASA, R.F. Socket weld 

VALVES 

2-1/2" & larger. 1.-216 WCB, 300# ASA, Butt weld ends, 5.5. trim 
2" & smaller , A-l05 Gr. II, 600# ASA, Socket weld ends, S.S. trim 

BOLTING 

GASKETS 

UNIONS 

1.-193 Gr. 8-7, Full th:eaded bolt studs 
1.-194 Cl. 2H Semi-finished hex. nuts 
Asoestos filled, spiral wound 304 S.S. Flexitallic type 

2" & smaller, F.S. S.lf. 2000# steel to s~ainless ground joint. 

BACKING RINGS 2-1/2" 6. larger, Split commercial type with short nubs. 
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UNITED ENGINEERS & CONSTRUCTo;tS INC. 

~ A-4 

SYl1ll0L RS 

SERVICE 

1. Steam from reheater - moisture separator to boiler feed pump turbine 

including stop valve by-passes. line ·vents, instrument piping through 

first stop valve and trap piping through last stop valve. 

2. Crossover piping instrument piping through first stop valve. 

, 
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UNITED £l1GINEERS & CONSTRUCTORS INC. 

PIPING SCHEDULE & MATERIAL 

FITTINGS 

Date December 16. 1968 

Rev. 1) Feb. 28,1969 
2) July 25. 1969 

2-1/2" & larger, A-234 WPB, Butt weld, Sch. to suit pipe 
2" & smaller ,A-lOS Gr. II, 2000tl SocKet weld 

FIANGES 

2-1/2" & larger, A-1Sl Gr. I, 1500 ASA, R.F. Weld neck, Bore to suit pipe 
2" & smaller A-1Sl Gr. I, 1500 ASA, R.F. Socket weld 

VALVES r 
2-1/2" &. larger, A-2l6 WeB, 150i1 ASA, Butt weld ends, 5.5. trim 
2" & smaller ,A-lOS Gr. II, 6000 ASA, Socket weld ends,5.S. trim 

BOLTING A-307 Gr. A Square head DOlts; A-194 Cl. 2H Semi-finished nex. nuts 

GASKETS Asbestos filled, spiral wound 304 5.5. Flexitallic type 

UNIONS 2" & smaller, F .S. S.W. 20001 integral ground joint 

BACKING RINGS 2-1/2" & larger, Split commercial type with short nubs. 
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UNIrED ENGINEERS & CONSTRUCTORS DiC. 

~ A-5 

SYMBOL 4EX 

SERVICE 

1. Extraction steam to No.4 heaters including line vents, 

instrument piping ~hrough first stop valve and trap piping 

through last stop valve. 

2. Turbine gland leak-off to gland steam condenser. 
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l'age S.ll 

Rev. 1) Sept. 15. 1969 



J) ~ ~ r . 1!~1-,1 ~ k tJ.~ 
I ~. ~ ~d ~ ~ ~ t'/~2. 

i) t1// ~¢K r ~ U:< A-~ (ZI./1 



UNITED ElIGINEXXS 6 CQfSTROCTORS INC, 

PIPING SCHEDULE & KAlZRIAL 

~ A-6 
~L 3EX 

Date December 16, 196a 
Rev. 1) Feb. 28, 1969 

DESIGN PRESS, 
DESIGN TEMP, 

Full vacuum to SO psig 
3000 F 

UE&C WELDING SPEC. No. 1 

!m 
48" - 54" A-ISS EFW Gr. C-55 Class 2, 0.625" wall 
28" A-ISS EFW Gr. C-5S Class 2, 0.3125" wall 
14" to 2IJ' A-53 Seamless Gr. B Sen. 10 
8" to 12" A-53 Seamless Gr. B Sch. 20 
3" to 6" A-53 Seamless G't. B Sen. 40 

2-1/2" & Smaller A-l06 Gr. B Sch. 40 

FITTINGS 

2-1/2" & Larger, A.-234 WPB, Butl: weld. Scho to suit pipe 
2" & Smaller ,A-IDS Gr. II, 2000'} Socke: weld 

FLANGZS 

2) July 25,1969 

3) Sept. 15, 1969 

2-1/2" & larger. A.-181 Gt", I, lSW A.S.A., R.F. Weld neCK, Bore to .u1t pipo 
2" & smaller A-18l Gr. I. lSOU A.S.A •• R.F. Socket weld 

VALV!S 

2-1/2" & larger. A-2l6 WeB, lSoD ASA. Butt weld ends, 5.5. Cl:"im 
2" & smaller , A-lOS Gr. II, 600# ASA, Sockec weld ends, S.S. ttJA 

BOtrING A-307 Gr. A. Square head bolts. A-194 el. 2H Semi-finished hex. nuts 

CASXETS Asbestos filled, spital wound 304 S.S, Flexitallic type. 

tJI'1OIIS 2" & smaller. F.5. 5,1.'. 2000# integral ground joint 

BACKL~G RINGS 2-1/2" & larger. Split commerci.al type with .hort IlUhs; 
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UNITED ENGINEERS & CONSTRUCTORS INC. 

CLASS A-6 

SYMBOL 3EX 

SERVICE 

1. Extraction steam to No. 3 heaters and to flash evaporator. 

2. Boiler feed pump turbine exhaust to condenser. 

3. Boiler feed pump turbine gland steam supply and leak-off to 
gland steam condenser. 

4. Line vents and instrument piping through first stop valve on 
above lines. 

5. Trap piping through last stop valve on above lines. 

Spec. No. 9321-05-248-18 
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CLASS B-1 
SYMBOL BFD 

DESIGN PRESS. 
DESIGN TEMP. 

UNITED ESGINEERS &. CONSTRUCTORS INC. 

PIPING SCHEDULE &. MATERIAL 

1440 psig 
4500 F 

Date December 16, 1968 
Rev. 1) July 25, 1969 

2) Sept. 15, 1969 

(). E te. vJ~ld.i"'~ 5p~ eo. 

PIPE 

30" 
24" 
18" & 20" 
8" to 16" 
6" Eo smaller 

FITTINGS 

30" 
24" 
18" &. 20" 
2\" to 16" 
2" &. smaller 

FLANGES 

2\'" Eo larger 
2" &. smaller 

VALVES 

3" &. larger 
2;" 
2" &. smaller 

BOLTING 

GASKETS 

UNIONS 

BACKING RINGS 

A-l55 EFW Gr. KC-70, Class I, 1. 260" min . "all 
A-l06 Gr. B, Sth. 100 
A-I06 Gr. C, Sch. 80 
A-106 Gr. B, Sch . 100 
A-106 Gr . B, Sch . 80 

A-234 WPC, Butt weld, 1. 260" min . wall 
A-234 WPB, Butt weld, Sch. 100 
A-234 WPC, Butt weld, Sch. AO 
A-234 WPB, Butt weld, Sch. to suit pipe 
A-lOS Gr . II, 30001/ Socket weld 

A-lOS Gr. II, 9001/ ASA, R.F. Weld neck, Bore to suit pipe 
A-l05 Gr. II, 9001/ ASA, R.F. Socket weld 

A-216 WCB, 9001 ASA, Butt weld ends, S.S. trim 
A-216 WCB, 15001 ASA, Butt weld ends, 5.5. Trim 
A-I05, Gr. II, 15001/ ASA, Socket weld ends, 5.5. Trim 

A-l93 Gr. B-7 Full threaded bolt studs 
A-194 Cl. 28 S~i-finished hex. nuts 
Asbestos filled, spiral wound 304 5.5. Flexitallic type 

None 

Class I Service - None - Use consumable insert and TlG welding 
Class 3 Service - 2;" Eo larger, split commercial type with short nubs. 

Spec. No. 9321-05-248-18 
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UNITED ENGINEERS & CONSTRUCTORS INC. 

CUSS B-I 

S~OL BFD 

SERVICE Class 1 Seismic 

1. Auxiliary feedwater pump discharge through last valve. 

2. .Auxiliary feedwater pump recirculation line through breakdown 
orifice to last valve. 

3. Auxiliary feedwater pump warm-up piping from inlet of valve BFD-4S. 

4. Auxiliary feedwater pump and turbine drive bearing cooling water to 
outlet of valves BFD-73 and BFD-74. 

5. Boiler feed lin~s from inlet of check valve to outlet of gate valve 
outside of Containment Building. 

6. Line vents and drains and instrument piping through first stop valve 
on above lines . . 

SERVICE Class 3 Seismic 

1. Boiler feed pump discharge to inlet of check valve outside of 
Containment . Building, including No.6 heater by-pass. 

2. Auxiliary feedwater pump warm-up piping to inlet of valves BFD-45. 

3. Heater No.6 chamber vent and relief valve inlet piping. 

4: Valve by-passes, line vents and drains and instrument piping through 
first stop valve on above lines. 

5. Boiler feed pump recirculation line vents and drains. 

Spec. No . 9321-04-248-18 
Page 8.15 
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UNITED ENGINEERS & CONSTRUCTORS rsC. 

PIPING SCHEDULE £. MATERIAL 

~ B-2 
SYMBOL BFD 

DESIGN PRESS. 1085 psig 
DESIGN TEMP. 4500 F 

UE&C WELDING SPEC. No. 1 & No. 20 

1S" A-l06 Gr. C, Sch. 60 
1'6" & smaller A-l06 Gr. B, Sch. 80 

FITTINGS 

18" A-234 1.'PC, Butt weld, Sch. 60 
2-1/2" to 16" A-234 WPB, Butt weld, Sch. 80 
2" & smaller A-lOS Gr. II, . 30000 Socket weld 

FLANGES 

None 

VALVES 

None 

BOLTING None 

GASKETS None 

UNIONS None 

Date December 16, 1968 
Rev. 

BACKING RINGS None. Use consumable insert rings and TIG welding. 

Spec. No. 9321-05-248-18 
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UNITED ENGL'IEERS & CONSTRUCTORS INC. 

~ B-2 

SYMBOL BFD 

SERVICE CLASS 1 SEISMIC 

1. Boiler feed pump discharge from last valve outside Containment 
. BUilding to stea:! generator. 

2. Auxiliary feedwater pump discharge piping from last valve to 
main boiler feee! lines. 

Spec. No. 9321-05-248-18 
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CLASS 
SYMBOL 

DESIGN PRESS. 
DESIGN TEMP. 

B-3 
BFR 

1440· psig 
4500 F 

URlTED ENGINEERS 6. CONSTRUCTORS INC I 

\ 
PIPING SCHEDULE 6. MATERIAL 

Date December 16, 1968 
Rev. 1) Sept . 15, 1969 

UE&C 'OELDING SPEC. No.5, No. 18 6. No. 20 

4" t.o Sit 11.-335 Gr. P-22, XXS 

FITTI~GS 

4" to 8" A-182 F-22, Butt weld, XXS 

VALVES 

2-1/2" 6. larger A-217 WC6, 90~ ASA, Butt weld end, 5.5. trim 

BOUISG None 

GASKETS .None . 
" . -

UNIOh'S None 

BACKING RINGS None. Use consumable insert rings and TIG welding. 

Spec. No. 9321-05-248-18 
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UNITED ENGINEERS & CONSTRUCTORS INC. 

ClASS B-3 

SYMBOL BiR 

SERVICE. 

Boiler feed pump recirculation line to drains collecting tank. 

Spec. No. 9321-05-248-18 
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UNITED ENGINEERS & CONSTRUCTORS INC, 

PIPING SCHEDULE & MATERIAL 

CLASS 
SYMl!OL 

B-4 
BD 

DESIGN PRESS, 
DESIGN TEMP. 

108S psi.g 
6000 F 

3" & larger, 1.-106 Gr. B, Sch. 80 
2-1/2" & smaller, 1.-106 Gr. B, Sch. 80· 

fITTINGS 

2-1/2" & larger, 1.-234 WPB, Butt weld, Sch. 80 
2" & smaller ,A-lOS, Gr. n, 300011 Socket weld 

FLANGES 

None 

VALVES 

Date Dece=ber 16, 1968 
Rev. 

2-1/2" & luger, 1.-216 WCB, 6000 ASA, Butt weld ends, S.S. trim 
2" & smaller, A-lOS Gr. II, 6000 ASA, Socket weld end, S .S, trim 

BOLTING None 

GASKETS None 

UNIONS None 

BACKING R.INGS None. Use consumable insert and TIG weldi.ng. 

Spec. No. 9321-05-248-18 
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UNITED ENGINEERS & CO~STRUCTORS INC. 

CLASS B-4 

SYMBOL BD 

SERVICE CLASS 1 SEISMIC 

1. Steam generator blowdown lines through second isolation valve. 

2. Steam generator shell drain. 

3. Steam generator sample connection through first stop valve. 

SERVICE CLASS 3 SEISMIC 

1. Steam generator blowdown lines from second isolation valve to 
blowdown valve. 

Spec. No. 9321-05-248-18 
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UNITED ENGINEERS & CONSTRUCTORS mc. 

PIPING SCHEDUU: & MATElUAL 

~ B-S 
SYMBOL BD-· 

DESIGN PRESS. 
DESIGN TEMP. 

100 psig 
5500 F 

UE&C WELDING SPEC. No. 1 & No. 20 

PIPE 

3" & larger ,A-I06 Gr. B, 
2i" & smaller, A-I06 Gr. B, 

Scb. 160 
Scb. 160 

FITTINGS 

2-1/2" & larger, 
2" & smaller 

FIANGES 

None 

VALVES 

A-234 WPB, Butt weld, Scb. 160 
A-lOS Gr. II, Socket weld, Scb. 160 

Date December 16, 1968 
Rev. 

.' 

2-1/2" & larger, A-216 WCB, 6001 ASA, Butt weld ends, 5.5. trim 
2" & smaller ,A-lOS Gr. II, 600# ASA, Socket welci ends, 5.5. trim 

BOLTING None 

GASKETS None 

UNIONS None 

BACKING RINGS None - Use consumable insert and TIG ~e1ding. 

Spec. No. 9321-05-248-18 
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UNITED ENGINEERS & CONSTRUCTORS INC. 

ClASS B-5 

SYMBOL BD 

SERVICE 

Steam'generator blowdown lines from blowdown valves to blowdawn tank. 

Spec. No. 9321-05-248-18 
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CLASS Col 
SYMBOL CD --

UNITED ENGINEEltS & CONSTRUCTORS INC, 

PIPING SCHEDULE Eo MATERIAL 

Date Dec~er 16, 1968 
Rev. 

DESIGN PRESS! 
DES IGN TEMP , 

665 psig 
4000 F 

UE&C WELD ING SPEC. No. 1 & No. 20 

PIPE " 
30" A-155 EFW Gr. KC-70 Class 1 0.625" Min. wall - ~ ,tI>'2€ ",,;n, ~ 
24" & smaller A-I06 Gr. B, Sch. 40· 

FIITINGS 

2-1/2" & larger 
2" & smaller 

FLANGES 

2-1/2" & larger 
2" & smaller 

VALVE5 

2-1/2" & larger 
2" & smaller 

11.-234 WPB, Butt weld, Sch. to suit pipe 
A-lOS Gr. II, 20004 Socket weld 

A-lOS Gr. II, 30~ ASA, R.F. weld neck, Bore to suit pipe 
11.-105 Gr. II, 3004 ASA, R.F. Socket weld 

11.-216 WCB, 3001 ASA, Butt weld ends, 5.5. trim 
11.-105 Gr. II, 60~ ASA, Socket weld ends, 5.5. trim 

BOLTING 11.-193 Gr. B-7 Full threaded bolt stud. 
A-194 Cl. 2H 5~i-finlshed hex. nuts 

GASKETS Asbestos filled, spiral wound 304 5.5. Flexitailic type 

UNIONS None 

BACKING RINGS 

Class 1 Service - None - Use consumable insert and TIC welding 
Class 3 Service - 2-1/2" & larger, SpUt commercial type with short nubs. 

Spec. No. 9321-05-248-18 
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1\t,!'V 1.: ~elJtem.u~c i:J, J.."JO"J 

Rev 2: September 8, 1982 

Power Authority of the State of New York 
R2 

Design and Analysis Division 

CLASS C-l 

SYMBOL CD 

SERVICE Class 1 Seismic 

1. Condensate dump line from check valve CD-I09 to condensate 
storage tank 

2. Auxiliary feedwater pump recirculation from last valve to 
condensate dump line 

3. Auxiliary feedwater pump and turbine drive bearing cooling 
water outlet of valves BFD-73 and BFD-74 to recirculation 
line 

SERVICE Class 3 Seismic 

1. Condensate pump discharge 
through heaters 1 to 5 to boiler feed pump suction 
including heater by-pass lines; 

through flash evaporator and flash evaporator by-pass; 
through stearn jet air ejectors and gland steam condenser; 
recirculation line to condenser; 
to turbine exhaust casing spray; 
dump line to check valve CD-109; 
to boiler feed pump seals through seal injection pumps; 
to heater drain pump cold injection. 

2. Boiler feed pump seal water to seal drain tank 

3. Heaters 1, 2, 3, 4 and 5 chamber vent and relief valve inlet 
piping 

4. Valve by-passes, line vents and drains and instrument piping 
through first stop valve. 

5. Vacuum Deaerator piping and valves from check valve CS-34 
to valve CD-6. 

Spec. No. 9321-05-248-18 
Page 8.25 
Rev. 1) Sept. 15, 196 9 
Rev. 2) Sept. 8, 1982 
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UNITn ENGINURS & CONSTRUCTORS INC, 

PIPING SCHEDULE & MATERIAL 

~ 
SYMBOL 

C-2 
CS 

Date December 16, 1968 

Rev, 1) July 25. 1969 

DESIGN PRESS, 
DESIGN TEMP, 

Fuil vacuum to 30 psiS 
1000 F. 

UE&C WELDING SPEC. No. 1 

~ 
48" - 54" A-ISS EN Gr. C-S5 Cl. 2, 0.625" wall 
30" A-ISS EN Gr. C-55 Cl. 2" 0.375" wall 
8" to 24" A-53 Seamless or ERIoI, Gr. B, Sch~. 20 
3U to '6" A-53 Seamless or ERIoI, Gr. B, Sch. 40 
2-1/2" & smaller A-I06 Gr. B Sch. 40 

FITIINGS 

2-112" & larger, A-234 'WPS, Butt weld, Sch. to suit pipe 
2" & slDaller ,A-I05 Gr. II, 200Ql.l Socket weld 

FLANGES 

24" to 54" A-181 Gr. I, 12511 ASA, F.F. Slip-on .. LI<al-iT We.,G,HT. 
",-, 2-1/2" to.20" A-1Sl Gr. I, 12511 ASA, F.F. Weld neck, Bore to suit pipe 

2" & smaller .A-18l Cr. I , 1251 ASA, F.F. Socket weld 

VALVES 

8". to 30" Flangeless Butterfly with rubber liner 
A-l26 Cl. B Body and Disc, 1254 ASA Drilling, 5.5. trim 

2-1/2" to 6", A-Z16 WCB, l5Ql.1 ASA, Butt weld ends, 5.5. trim 
2" & smaller, A-I05 Cr. II, 6001 ASA, Socket weld ends, S.S. trim 

BOLTINC A-307 Gr. B Square head bolts, A-307 hex. nuts 

GASKETS 1/8" thick full face rubber 

UNIONS 2" & smaller, F.S. S.W. 20001 integral ground joint 

BACKING RINGS 2-1/2" & larger, Split commercial type with short nubs, 

" 

Spec, No. 9321-05-248-18 
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UNITED ENGINEERS & CONSTRUCTORS INC. 

CLASS C-2 

SYMBOL CS 

SERVICE 

1. Condensate pu~p suction from condenser • 

. / 2. Hotwell dump line from condenser to low level trip pot.· 

v 3. Condensate suction header vents to condenser. 

~ 4. Drains and instrument piping through first stop valve on 
above lines. 

v'S. Condenser hotwell instrument piping through first stop valve. 

v 6. Condensate from drains collecting tank to condenser·. 

Spec. No. 9321-05-248-18 
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UNITED ENGINEERS & CONSTRUCTORS INC. 

PIPING SCHEDULE 6< MATERIAL 

CLASS 
SYMBOL 

C-3 
CT 

DESIGN PRESS. 
DESIGN TEMP. 

Fuil vacuum to 150 psiS 
225°· F max. 

UE&C WELDrnG SP!:C. No.1£, No. 20 

14" to 20" 
8'" to 12" 
3" to 6" 
2~ & smaller 

FITTINGS 

A-S3 Seamless or ERW, Gr. 
A-S3 Seamless or ERW, Gr. 

,A-S3 Seamless ot; ERW r Gr. 
A-LOG Gr.B, Sch.40 

B, Sch_ 10 ... 
B, Sch. 20 
B, Sch.40 ~ 

2-1/Z" & larger A-Z34 \.IPB, Butt ... eld, Sch. to suit pipe 
2" & smaller A-lOS Gr. II, 200at! Socket ... eld 

FLANGES 

Date December 16, 1968 
Rev. 1) July 2S, 1969 

2-1/2" & larger, A-181 Gr. I, lSat! ASA R.F. Weld neck, Bore to suit pipe 
2" & smaller A-181 Gr. II lSO# ASA R.F. Socket weld 

VALVES 

2-1/2" & larger, A-216 WCB, lSat! ASA, Butt weld ends, 5.5. trim 
2" & smaller, A-lOS Gr. II, 60at! ASA, Socket weld end, 5.5. trim 

BOLTING A-307 Gr. A Square head bolts, A-307 hex. nuts 

GASKETS 1/16" thick, compressed asbestos, ring type 

UNIONS 2" '" s"",ller, F.S. S.W. 200at! integral seat, ground joint 

BACKING RINGS 

Class 1 Service - None - Use consumable insert ring and TIG ... elding. 
Class 3 Service - 2-1/2" & larger, Split commercial type with short nubs. 

Spec. No. 932l-0S-248-18 
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Design and Analysis Division 
PIPING SCIIEDULE & ~IATERIAL 

Date: September 8, 1982 

In addition to above, the following applies only to portions 
of vacuum deaerator piping and materials. 

PIPE 

Stainless Steel A 312 Seamless Gr. TP 316L Sch. 40S 

FILLER METAL 

ASME SFA 5.4 E 316L-16 or ASME SFA 5.9 ER 316L 

FLANGES AND FITTINGS 

Stainless Steel 

2~" & larger 
2" & smaller 

VALVES 

Stainless Steel 

. 2~" & larger 

2" & smaller 

Type 

A-182 Gr. F 316L, 150#, R.F. Weld Neck 
A-182 Gr. F 316L, 150t, R.F. 3000# socket weld 

Cast or forged, ASTM A351 Gr. CF3M or 
ASTM A-182 Gr. F 316L, Butt Held ends 

Cast or forged, ASTM A351 Gr. CF3M or 
ASTM A-182 Gr. F 316L, Socket weld ends 

Check valves, swing type 
Gate valves, flexible wedge, rlslng stem, 

bolted bonnet, OS&Y, backseat. 

Carbon Steel/Stainless Steel Interfaces 
Flanged, insulating gaskets, washers, sleeves, asbestos 

Spec. No. 9321-05-248-18 
Page 8.28A 
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UNITED ENGINEERS & CONSTRUCTORS INC. 

~ C-3 

SYMBOL CT 

SERVICE Class I Seismic 

1. Condensate from condensate storage tank to auxiliary feedwater pump 
suction and through level control valve LeY-1158. 

2. City water supply from check valves CT-25, 28 and 31 to auxiliary 
feedwater pump suction. 

3. Balancing line on motor driven auxiliary feedwater pump. 

4. Condensate storage tank vent, overflow and drains. 

5. Condensate storage tank sample and instrument piping through first 
stop valve. 

6. Line vents, drains and instrument piping on above lines through 
first stop valves. 

SERVICE Class 3 Seismic 

1. Condensate make-up to condenser from level control valve LeY-IlS8. 

2. Rotwell dump and condensate transfer pump suction from low level trip 
pot and discharge to condensate dump line and to discharge tunnel. 

3. Condensate transfer line from Unit No.1. 

4. Condensate pump seal water lines .. 

S. Condensate pump vents to condenser. 

6. Botwell dump and condensate transfer pump vent and low level trip 
pot vent to condenser. 

7. Boiler feed pump seal leak-off system from seal water collecting tank 
to drains collecting tank. 

8. Condensate to valve and pump gland sealing system. 

9. Condensate to hydrazine and morphaline feed tanks. 

10. Condensate to alkali and phosphate feed tanks .. 

Spec. No. 9321-05-248-18 
Page No. 8.29 
Rev. 1) Sept. IS, 1969 



· . 
12. Low level trip pot and boiler feed pump seal water tank 

instrument piping through first stop valve. 

13. Vacuum deaerator inlet piping from tap upstream of valve 
LCV 1128, from tee upstream of valve CT-36 and from Culligan 
demineralized water to vacuum deaerator inlet flange. :R: 

14. Vacuum deaeratrir outlet piping from outlet flange to flange 
upstream of valve Lev 1128 A and to check valve CS-34. 

Spec. No. 9321-05-248-18 
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UNITED ENGINEERS 60 CONSTRUCTORS INC, 

PIPING SCHEDULE 60 MATERIAL 

CLASS 
SYMBOL 

C-4 
FEB 

Date December 16, 1968 
Rev. 

DESIGN PRESS, Full Vacuum to 50 psig 
DESIGN TEMP. 2500 F 

UE6. C WELDING SPEC. 

PIPE 

36" 
12" to 24" 
3 11 to 10" 
2-1/2" 6. scaller 

FITTINGS 

2-1/2" to 36" 
2" 6. smaller 

FLANGES 

24H - 36" 
2-1/2" to 20" 
2" 6. Smaller 

VALVES 

No. 1 

A-1SS EFW Gr. C-SS, 
A-53 Seamless or EIDl, 
A-53 Seamless or EIDl, 
A-lOG Gr. B, Sch. 40 

Class 
Gr. B 
Gr. B 

2, 0.500" wall 
Std. wall 

, Sch. 40 

A-234 WPB, Butt weld, Sch. to suit pipe 
A-lOS Gr. II, 200~ Socket weld 

A-lSI 
A-lSI 
A-lSI 

Gr. I, lS~ ASA R. F. Slip-on 
Gr. I, 1506 ASA R. F. Weld neck, Bore to suit pipe 
Gr. I, 1506 ASA R. F. Socket weld 

Flangeless Butterfly With Hycar Liner, 1251 ASA 
Drilling A-126 Cl. B Body, Ni-Resist DiSCS, S.S. trim 

2-1/2" & larger 
2" 6. smaller 

A-21G WCB, Is04 ASA, Butt weld ends, ·S.5. trim 
A-lOS Gr. II, 60~ ASA, Socket weld ends, 5.S. trim 

BOLTING A-307 Gr. B Square head bolts, A-307 hex. nuts 

GASKETS Asbestos filled, spiral wound 304 5.S. Flexitallic type 

UNIONS 2" & smaller, 20004 F.S. S.W. Integral ground joint 

BACKING RINGS 2-1/2" (. larger, Split commercial type with shon nubs 

cs. 

Spec. No. 9321.05-24S-18 
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UNITED £~GINEERS & CONSTRUCTORS INC. 

CLASS C-4 

SYMBOL FEB 

SERVICE 

1. Flash evaporator brine recycle pump suction and discharge. 

2. 8r !ne recycle pump vents 

3 . Line vent and instrument piping through first stop valve. 

.. Spec. No., 9321-05-248-18 
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;."- -

UNITED ENGINEERS C. CONSTRUCTORS INC I 

PIPING SCHEDULE &. MATERIAL 

CUSS 
SYMBOL 

·C-SA 
CT 

DESIGN PRESS. Full·vacuum to 50 psig 
DESIGN TEMP. 1500 F 

l~&c WELDING SPEC. No. 1 

)" &. larger A-53 Seamless, Gr. B, Sch. 40 
2-1/2" , smaller A-I06 Gr. B, Sch. 40 

FITTINGS 

2-1/2" & laIger, A-234 Wl'B, Butt weld, Sch. 40 
2" &. smaller ,A-lOS Gr. II, 20000 Socket weld 

FlANGES 

Date December 16, 1968 
Rev. 1) Sept. 15, 1969 

2-1/2" & larger, A-lSI Gr. 1,15011 ASA R.F. Weld neck, · Bore for Sch. 40 
2" C. smaller ,A-lOS Gr. II, 2000lf Socket weld 

VAlVES 

2-1/2" & larger 
2" & smaller 

A-2l6 WeB, 1500 ASA, Butt weld ends, S. S. trim 
A-105 Gr. II, 600D ASA, SOCket weld ends, 5.S. trim 

BOLTING A-307 Gr. A Square head bolts, A-307 hex. nuts 

GASKETS Asbestos filled, spiral wound 304 S.S. F1exital1ic type 

UNIONS 2" & smaller, F.S. S.W. 200M integral seat, ground joint 

BACKING RINGS 2-1/2" & larger, Split commercial type with short nubs. 

Spec. No. 9321.05-248-18 
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UNITED ENGINEERS & CONSTRcCTORS INC. 

CLASS C-S A . 

SYMBOL CT 

SERVICE 

1. Boiler feed pump turbine drip tank drain pumps di3cl."rge and 
re:tircll t~tf.on... 

2. Instrument piping :through first stop valve on above::Hnes. 

Spec. No. 9321-05-248-18 
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~1TED ENGINEERS & CONSTRUCTORS INC. 

CLASS 
SYMBOL 

DESIGN PRESS, 
DESIGN TEMP. 

UE&C WELDING SPEC. 

4" & larger 
2-1/2" - 3" 
2" & smaller 

FITTINGS 

D-l 
Rl!D 

FlPING SCHEDULE & MATERIAL 

1085 psig 
6000 F 

No. I 

A-I06 Gr. B, Sch. 80 
A-I06 Gr. B, Sch. 40 
A-I06 Gr. B, Sch. 80 

Date December 16, 1968 
Rev. 

," ~ AV-4', 40 

.( Yz " ., ~ ~ ~ fa 

2-1/2" .. larger, A-234 WPB, Bucc ",eld, Sch. Co suH pipe 
2" & smaller A-IDS Gr. II, 300011 Sockec "'e Id 

FlANGES 

2-1/2" .. larger, A-lOS Gr. II, 60011 ASA R.r. Weld neck, Bore to suH pipe 
2" & smaller ,A-IDS Gr. II, 60011 ASA R.F. Socket weld 

VALVES 

2-1/2" 6. large.r, A-216 WeB, 60011 ASA, Butt ",eld ends, S.S. trim 
2" & smaller ,A-l05 Gr. II, 60011 ASA Socket weld ends. S.S. trim 

BOLTING A-193 Gr. B-7 Full chreaded bolt studs 
A-194 Cl. 2H Semi-finished hex. nuts 

GASKETS Asbestos filled, spiral ",ound 304 S.S. Flexitallic type 

UNIONS None 

BACKING RINGS 2-1/2" & larger, Split commercial t>:pe with short Dubs 

Spec. No. 9321-05-248-18 
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UNITED ENGINEERS & CONSTRUCTORS INC. 

CLASS 0-1 

SYMBOL RHO 

SERVICE 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Reheater drains to reheater drain tanks. 

Reheater drain tanks to No.6 heaters and to condensers. 

Reheacer drain tank vent and balancing line to reheaters. 

Reheater drain tank vent to condenser. 

Scavenging steam from reheaters to No. 6 heater extraction 
steam line. 

Main steam trap header to drains collecting tank and to 
discharge, tunnel. 

Line vents, drains and instrument piping through first stop 
valve. 

Reheater drain tank instrument' piping througb first stop valve. 

Spec. No. 9321-05-248-18 
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UNITED ENGINEERS & CONSTRUCTORS INC. 

CLASS 
SYMllOL 

DESIGN PRESS. 
DESIGN TEMP. 

UE&C WELDL.'IG Si'::C. 

PIPE 

10 " & larger, 
8" & smaller, 

FITTINGS 

PIPING SCHEDULE & MATERIAL 

D-2 
6HD 

450 psiS 
4500 F 

No. 1 

A-I06 Gr. B, Sch. JQ 
A-I06 Gr. B, Sch. 40 

Date December 16, 1968 
Rev.l) July .25, 1969 

2-1/2" & larger, A-234 IIPB, Butt weld, Sch. to suit pipe 
2" & smaller ,A-lOS Gr. II, 2000tl Socket weld 

FLANGES 

2-1/2" &larger, A-lOS Gr. II, 300tl ASA R.F. Weld neck, Bore to suit pipe 
2" & smaller ,A-IDS Gr. II, 30M ASA R.F. Socket weld 

VALVES 

2-1/2" & larger, A-2l6 IICB, JODI ASA, Butt weld ends, S.S. trim 
2" & smaller ,A-lOS Gr. II, 600tl ASA, Socket weld ends, S.S. trim 

BOLTING A-193 Gr. B-7, Full threaded bolt studs 
A-194 Cl. ZH , Semi-finished hex. nuts 

GASKETS Asbestos filled, spiral wound 304 5.5. Flexitallic type 

UNIONS 2" & S::1a 11 er , F.S. S.W. 2000tl steel to stainless ground joint 

BACKING RINGS 2-1/2" .. larger, Split commercial type with short nubs. 

Spec. No. 9321-05-248-18 
Page 8.36 



UNITED ENGI~~ERS & CONSTRUCTORS INC. 

CLASS D-2 

SYMBOL 6HD 

SERVICE 

v 1. 

, 
2. v 

~ 3. 

v 4. 

V 5. 

/ 6. 

Drain lines from No. 6 heaters to level control valve at 
heater drain tank. 

Vent lines from No.6 Heaters to condenser (Operating and start-up). 

Heater No. 6 relief valve inlet piping. 

Heater No. 6 shell drain. 

Heater No. 6 instrument piping through first stop valve. 

Extraction steam trap header to drains collecting tank. 

Spec. No. 9321-05-248-18 
Page 8.37 



UNITED ENGINEERS & CONSTRUCTORS INC, 

PIPING SCHEDULE & MATERIAL 

ClASS 
S~OL 

!>ESIGN PRESS. 
DESIGN TEMP. 

D-2A 
6HD 

450 psig. 
450"F. 

cE5C WELDING SPEC. No. 5 & No. 20 

fill 

10" & smaller, A-335, Gr. PS, Sch. 40 

IT!TINGS 

2-1/2" & larger, A-234 WPS, Butt weld, Sch. 40 

F1A.'lGES 

Date December 16, 1968 
Rev. 1) Sept. 15, 1969 

2-1/2" & larger, A-182 F5, 30Dtl ASA R.F. Weld Neck, Bore to suit pipe 

VALVES 

2-1/2" & larger, A-2l7 WC6, 3009 ASA, Butt weld ends, 5.5. triiD 

BOLnNG 

GASKETS 

UNIONS 

A-193 Gr. B-7, Full threaded bolt studs 
A-194 Cl. 2H , Semi-finished Hex. nuts 
Asbestos filled, spiral wound 304 5.5. Flexitallic type 

None 

BACKING RINGS None. Use consumable insert and TIG welding. 

Spec. No', 9321-05-248-18 
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CLASS 

SYMBOL 

SERVICE 

,/ 

UNITED ENGINEERS 5< CONSTRUCTORS INC. 

0-2 A 

6nD 

No. 6 heater drains from level control valve to heater 
drain tank. 

Spec. No. 9321-05-248-18 
Page 8.39 
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~ 
SYMBOL 

0-3 
5HD 

DESIGN PRESS. 250 psig 
DESIGN TEMP. 4000 F 

UNITED ENGINEERS & CONSTRUCTORS INC, 

PIPING SCHEDULE & MATERIAL 

Date Dec~ber 16, 1968 
Rev. 

I , 
p~¥ 

UE&C WELDING SPEC. No.1 I ' 

10" & larger, A-53 Seamless or ERW, Gr. B, Sch. 20 -
3" to 8" ,A-53 Seamless or ERW, Gr. B, Sch. 40 
2-1/2" & smaller, A-lOG Gr. B, Sch .. 40 

FITTINGS 

2-1/2" & larger, 
2" & smaller 

A-234 WPB, Butt weld, Sch. to suit pipe 
A-lOS Gr. II, 2000U Socket weld 

FLANGES 

2-1/2" & larger, A-lOS Gr. II, 30011 ASA R.F. weld neck, Bore to suit pipe 
2" & smaller A-lOS Gr. II, 300U ASA R.F. Socket weld 

VALVES 

2-1/2" & larger, A-21G WCB, 300U ASA, Butt weld ends, S.S. trim 
2" & smaller ,A-lOS Gr. II, 6000 ASA, Socket weld ends, 5.5. trim 

BOLTING A-307 Gr. A, Square head bolts, A-307 hex. nuts 

GASKETS Asbestos filled, spiral wound 304 5.5. Flexitallic type 

UNIONS 2" & smalier, F.S. S.W. 20001/ steel to stainless ground joint 

BACKING RINGS 2-1/2" & larger, Split commercial type with s,hort nubs. 

Spec. No. 9321-05-248-18 
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UNITED ENGINEERS & CONSTRUCTORS INC, 

CLASS D-3 

SYMBOL 511D 

SERVICE 

1. Drain lines from No. 5 ~eaters to heater drain tank. 

2. Vent lines from No.5 heaters to condenser. 

3. Heater No.5 relief valve inlet piping. 

4. Heater No.5 shell drain. 

5. Heater No.5 instrument piping through first stop valve. 

6. Heater drain tank drain to condenser. 

7. Heater drain tank vent to No.5 heaters. 

8. Heater drain tank relief valve inlet piping. 

9. Heater drain tank instrument piping through first stop valve. 

10. Line vents and drains and instrument piping through first stop 
valve. 

Spec. No. 9321-05-248-18 
Page 8.41 
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UNITED ENGINEEltS & CONSTRUCTORS INC. 

PIPING SCHEDULE & MATERIAL 

~ 
SYMBOL 

D-4 
_HD 

DESIGN PRESS. 
DESIGN TEMP. 

730 ps ig 
4000 F 

UE&C WELDING SPEC. No. 1 

~ 

16" to 24" A-l06 Gr. 
10" to 14" A-106 Gr. 
8" & smaller A-106 Gr. 

FITTINGS 

B. Seh. 60 
B, XS wall 
B, Seh. 40 

--..-

Date December 16, 1968 
Rev. 

2-1/2" & larger. A-234 ;In, Butt weld, Sch. to suit pipe 
2" & smaller • A-lOS Gr. II. 20000 Socket weld 

FUNGES 

2-1/2" & larger, A-lOS Gr. II, 4000 ASA R.F. Weld neck, Bore to suit pipe 
2" & smaller A-lOS Gr. II, 4009 ASA R.F. Socket weld 

VALVES 

2-1/2" & larger, A-2i6 WeB. 400# ASA. Butt weld ends. 5.5. trim 
2" & smaller • A-lOS Gr. II. 6009 ASA. Socket weld ends. 5.5. trim 

BOLTING A-193 Gr. B-7, Full threaded bolt studs 
A-194 Cl. 2H • Semi-finished Hex. nuts 

GASKETS Asbestos filled, spiral wound 304 5.5. Flexitallie type 

UNIONS None 

BACKING RINGS 2-1/2" & larger, Split commercial type with short nubs_ 

Spec. No. 9321-05-248-18 
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UNITED ENGINEERS & CONSTRUCTORS INC. 

CLASS D-4 

SYMBOL HD 

SERVICE 

Heater drain pump discharge to boiler feed pump suction 

header including line vents and drains and instrument piping 

through first stop valve. 

.Spec.No. 9321-05-248-18 
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UNITED ENGINEERS 6. CONSTRUCTORS INC! 

PIPING SCHEDUU & KATBRIAL 

~ 
SYMBOL 

DESIGN PRESS. 
DESIGN TEMP. 

0-5 
SlID 

250 psig 
4000 F 

':E&C WELDING SPEC. No.1 

"J" & larger, A-53 Seamless, Gr. B, Sch .. 20 
J" to 8" ,A-53 Seamless, Gr. B, 5ch. 40 
2-1/2" & smaller, A-l06 Gr. B, Sch. 40 

FITTINGS 

Date December 16, 1968 
Rev.l) July 25, 1969 

2) Sept. 15, 1969 

2-1/2" & larger, 
2" & smaller 

A-234 WPB, Butt weld, 5ch. to suit pipe 
A-lOS Gr. II, 2000ff socket weld 

FUNGES 

2-1/2" & larger, 
2" & smaller 

VALVES 

A-IDS Gr. II, 3009 ASA R.F. Weld neck, Bore to suit pipe 
A-lOS Gr. II, 300# ASA R.F. Socket weld. 

2-1/2" & larger, A-216 WCB, 30011 ASA, Butt weld ends, 5.5. trim 
2" & smaller ,A-IDS Gr. II, 60~ ASA, Socket weld ends, 5.5. trim 

BOLTING A-307 Gr. A, Square head bolts, A-307 Hex. nuts 

GASKETS Asbestos filled, spiral wound 304 5.5. Flexitallic type 

UNIONS 2" & smaller, F.S. S. W. 20000 Heel to stainless ground join t. 

!lACKING RINGS 2-1/2" 6. larger, Split commercial type with short nubs. 

Spec. No. 9321-05-248-18 
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UNITED ENG lliEERS & CO!'<STRUCTORS INC. 

CLASS 0·5 

SYMBOL SlID 

SERVICE 

1. Heater drain pump suction from heater drain tank. 

2. Moisture separator drain to heater drain tank. 

3. Moisture separator drain to level control valve at drains 
collecting tank. 

4. Moisture separator drain tank vent to ~oisture separa:or. 

5. Heater drain pump vents to heater drain tank. 

6. Vents and drains and instrument piping through first stop valve 
on above lines. 

7. Moisture separator and moisture separator drain tank instrument 
piping through first stop valve. 

Spec. No. 9321·05·248·18 
Page B.45 
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UNITED ENGINEERS & CONSTRUCTORS INC, 

CLASS 
SYMBOL 

D-SA 
SlID 

DESIGN PRESS. -250 psig 
DESIGN TEMP. 4000 F. 

PIP!~G SCHEDULE & MATERIAL 

UE&C WELDING SPEC. No.5 & ~o. 20 

4" - 6" A-JJ5 Gr. P-22,Sch. 40 

FITTINGS 

4 - 6" A-182 F-22, Butt weld, 5ch. 40 

A-23 4- ""pH. 

FLANGES 

Date DeceQber 16, 1968 
Rev.l) Sept. 15, 1969 

4 - 6" A-l82 F-22, 300,1 }'sA R.F. Weld neck, Bore for Sch. 40 

VALVES 

4 - 6" A-2l7 WC6, 30~ ASA, Butt weld ends, 5.S, triM 

BOLTING 

GASKETS 

UNIONS 

A-l93 Gr. B7 Full threaded bolt studs 
A-l94 Cl. 2H Semi-finished hex. nutS 
Asbestos filled, spiral wound 304 5.S. Flexita11ic type. 

None 

BACKING RINGS / None - Use consumable insert ring and TIG welding. 

Spec. No. 9321-05-248-18 
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UNITED ENGINEERS & COSSTRUCTORS INC. 

CUSS D-5A 

SYMBOL 5HD 

SERVICE 

Moisture separator drain from level control valve to drains 
collecting tank. 

Spec. No. 9321-05-248-18 
Page 8,47 
Rev. 1) Sept . 15, 1969 
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UNITED ENGINEERS & CONS7KUCTORS INC. 

PIPING SCHEDULE & MATERIAL 

CLASS 
SYMBOL 

D-6 
4HD 

Date December 16, 1968 
Rev. 

DESIGN PRESS. Full vacuum to 100 psig 
DESIGN TEMP. 4000 F 

UE&C WELDING 5 PEC·. No. 1 

~ 

S" & larger, A-53 Seamless or ERM, Gr. B, Sch. 20 
3" to 6" , A-53 Seamless or ERW, Gr. B, Sch. 40 
2-1/2" & Smaller, A-l06 G~. B, Sch. 40 

FITTINGS 

2-1/2" & larger, A-234 WPB, Butt ",eld, Sch. to suit pipe 
2" & smaller ,A-I05 Gr. II, 2000/.1 Socket weld 

FLANGES 

~ ... rf 

2-1/2" & larger, A-lSI Gr. I, 150/.1 ASA R.F. Weld neck, Bore to suit pipe 
2" & smaller ,A-lSI Gr. I, 150/.1 ASA R.F. Socket we 1d 

VALVES 

2-1/2" & larger, A-216 WCB, 150/.1 ASA, Butt weld ends, S.S. trim 
2" & smaller ,A-lOS Gr. II, 600/.1 ASA, Socket weld ends, S. S. trim 

BOLTING A-3D7 Gr. A, Square head bolts, A-307 Rex. nuts 

GASKETS Asbestos filled, spiral wound 304 5.S. Flexitallic type 

UNIONS 2" £. smaller, F.S. S.W. 20004 integral ground joint 

BACKING RINGS 2-1/2" & larger, Split commercial type with short nubs 

Spec. No. 9321-05-248-1S 
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UNITED EXGINEERS & CONSTRllCTORS INC. 

CLASS D-6 

SYMBOL 4HD 

SERVICE 

1. No. 4 heater drains to No. 3 heaters 

2. No. 4 heater drains to condenser 

3. Vent lines from No.4 heaters to condenser (operating and start-up) 

4. No.4 heater relief valve inlet piping. 

5. No. 4 heater shell drain. 

6. No. 4 heater instrument piping through first stop valve. 

7. Vents and drains and instrument piping through first stop valve 
on above lines. 

8. Gland steam condenser drains. 

Spec. No. 9321-05-248-18 
Page 8.49 
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, 

UNITED ENGIh~ERS & CONSTRUCTORS INC. 

CLASS 
SYMBOL 

PIPING SCHEDULE & MATERIAL 

D-7 
3HD, 2HD, lHD 

DESIGN PRESS.-Full vacuum to SO psig 
DESIGN TEI-IP. 3000"F',D SO ~ 

2.IC?, 17:> I /0 r 
UE&C WELDING SPEC. No. 1 

8" &. larger, A-53 Seamless or ERW, Gr. B, Sch. 20 
3" - 6" • A-53 Seamless or ERW, Gr. B, Sch. 40 
2-1/2" &. smaller, A-I06 Gr. B, Sch. 40 

FITTINGS 

Date December 16, 1968 
Rev. 

2_1/2" &. larger, 
2" &. smaller 

A-234 WPB, Buttweld, Sch. to suit pipe 
A-lOS Gr. II, 200011 Socket we Id 

FUNGES 

2-1/2" & larger, A-1Sl Gr. I, lSCFi ASA R.F. Weld neck, Bore to suit pipe 
2" &. smaller A-1Sl Gr. I, 15011 ASA R.F. Socket weld 

VALVES 

2-1/2" &. larger, 
2" &. smaller 

A-2l6 WCB, 15011 ASA, Butt weld ends, 5.5. trim 
A-lOS Gr. II, 60011 ASA, Socket weld ends, 5.5. trim 

BOLTING A-307 Gr. A Square head bolts, A-307 Hex. nuts 

GASKETS Asbestos filled, spiral wound 304 5.5. F1exital1ic type 

UNIONS 2" &. smaller, F.S. S.W. 200011 Integral ground joint. 

BACKING RINGS 2-1/2" & larger, Split commercial type with short nubs 

Spec. No. 9321-05-248-18 
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UNITED ENGINEERS & CONSTRUCTORS INC. 

CLASS D-7 

SYMBOL 31m, 2l1D, IHD 

SERVICE 

1. No. 3 heater drains to No. 2 heaters and .to condenser. (3HD) 

2. No.3 heater shell drain, relief valve inlet piping and instrument 
piping through first stop valve. (3l1D) 

.3. Flash evaporator brine heater drain pump suction, . discharge, vent 
and recircul~tion lines including line vents and drains and 
instrument piping through first stop valve.(3HD) 

4. Boiler feed pump t~rbine exhaust cylinder drain to boiler feed pump 
turbine drip tank. (3HD) 

5. Boiler feed pump turbine drip tank drain pump suction. (3HD) 

6. Boiler feed pump turbine drip tank vent and instrument piping through 
first stop valve and drip tank drain pump vent. (3HD) 

7. No.2 heater drains to No.1 heaters and to condenser. (2HD) 

8. No.2 heater high level dump lines to condenser. (2HD) 

9. No. 2 heater shell drain and instrument piping through first stop 
valv~. (2HD) 

10. No.1 heater drains and high level dump to condenser: (IHD) 

11. No.1 heater shell drain and instrument piping through first stop 
valve. (lHD) 

12. Vents from No. I, 2 and 3 heaters to condenser. (lHO, 2HO, 3HD) 

·13. Vents and drains and instrument piping through first stop valve 
on above lines. 

14. Steam jet air ejector inter and after condenser drains. (lHD) 

Spec. No. 9321-05-248-18 
Page 8.51 
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UNITED ENGINEERS & CONSTRUCTORS INC, 

~ 
SYMBOL 

0-8 
V 

PIPING SCHEDULE & MATERIAL 

DESIGN PRESS, 
DESIGN TEMP. 

100 psig 
3400 F 

UE&C WELDING SPEC. No. 1 

14" & larger, 
8" to 12" 
311 to 6" 
210;: & smaller 

FITTINGS 

A-53 Seamless or ERW, Gr. B, Seh.20 
A-53 Seamless or ERW, Gr. B, Sch. 30 
A-53-Seamless or ERW, Gr:B, Sch.40 
A-I06 Gr.B, Sch.40 

Date December 16, 1968 
Rev. 1) July 25, 1969 

2-1/2" & larger, A-234 WP!I, !Iutt ... eld, Sch. to suit pipe 
2" & smaller ,A-IDS Gr. II, 20004 Socket weld. 

FLANGES 

2-1/2" & larger, A-181 Gr. I, 1504 ASA R.F. Weld Neck, !lore to suit pipe 
2" & smaller A-181 Gr. I, 15011 ASA R.F. Socket ... eld 

VALVES 

None 

BOLTING A-307 Gr. A Square head bolts, A-307 Hex. nuts 

GASKETS 1/16" thick compressed asbestos 

UNIONS 2" & smaller, F.S. S.W. 200011 Integral ground joint 

BACKING RINGS 2-1/2" & larger, Split cOllllllercial type ... ith short nubs. 
I 

Spec. No. 9321.05-248-18 
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SlUICE 

1. 

2,. 

DlC. 

D-8 

v 

Class 1 Seisaic 

sceia 8en.~ator safety valve vent piping, 

Auxiliary feedwater pump turbiDe .team ~ply ~el1ef velve Yant 
pipilll. 

3. !uI11iarY feedwater pump turbine exhaust piping. 

4. D1 ••• 1 8nline exbaustpiping. 

S!lVICI Cla •• 3 Seismic 

1. Steam 'nal regulator safety valve vct piping and rupture dite: .. 
vent piping. 

2, leedvat.~ heater relief valve piping beyond v~lve to flash tank . 

. 3. Scavenaing Iteam relief valve piping beyond valve. 

4. Plash evaporator vacuum pumpdi.charge to a~spbere. 

S.. Steam generator blowdown tank vent to .~spbere. 

6. Safety valve drainage piping. 

7. H.P. turbine cylinder relief valve exhaust piping. 

8. Heater drain tank relief valve piping beyond valve to flash taQK. 

9. Safety valve flash tank vent to atmosphere. 

Spec~ 10. 9321-05-248-18 
Page 1 . .5' 
Jay. 1) lett. 15, 1969 
Rev. 2) Feb. 22, 1972 
Rev. 3) July 17, 1972 
Rev, t,) Au". 31. 1972 
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UNITED ENGINEERS £. CONSTRUCTORS INC. 

PIPING SCHEDULE £. MATERIAL 

CLASS 
SYMBOL 

E-l 
CV 

DESIGN PRESS. 
DESIGN TEMP. 

50 ps is max. 
4000 F. 

UE&C WELDDlG SPEC. No. 1 

14" £. larger, 
8" to 12'" 
3" to 611 

2~" £. smaller 

FITTINGS 

A-53 Seamless or ERW, Gr. B, Sch .. 20 
A~53 Seamless or ERW, Gr. B, Sch.30 
A-53 Seamless or ERW, Gr.B, Sch.40 
A-I06, Gr.B, Sch.40 

Date December 16, 1968 
Rev. 1) July 25, 1969 

2-1/2" (. larger, A-234 WPB, Butt weld, Sch. to suit pipe 
2" £. soaller ,A-I05 Gr. II, 20001 Socket ... eld 

FUNGES 

2-1/2" (. larger, A-181 Gr. I, 15~ ASA R.F. Weld neck, Bore to suit pipe 
2" £. smaller ,A-181 Gr. I, 15~ ASA R.F. Socket weld 

VALVES 

2-1/2" (. larger, A-216 WCB, 1501 ASA, Butt weld ends, S.S. trim 
2" (. smaller ,11.-105 Gr. II, 6004 ASA., Socket weld ends, S.5. trim 

BOLTING A-307 Gr. A Square head bolts, A-3D7 Hex. nuts 

GASJ(ETS 1/16" thick compressed asbestos 

UNIONS 2" (. smaller, F.S. S.W. 20001 Integral ground joint 

BACKING RINGS 2-1/2" (. larger, Split cOlIllllercial type with short nubs. 

Spec. No. 9321-05-248-18 
Page 8.54 
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UNITED ENGINEERS & CONSTRUCTORS INC. 

CLASS E-1 

SYMBOL CV 

SERVICE Class 1 Seismic 

1. Steam jet air ejector vent from the containment isolation valves 
into the Containment Building. 

SERVICE Class 3 Seismic 

1. Steam jet air ejector vents to atmosphere (Priming and holding). 

2. Steam jet air ejector vent blo~er discharge to containment isolation 
valve outside Containment Building. 

3. Circulating yater priming ejector vents to atmosphere. 

4. De-icing steam jet vacuum pump vents to atmosphere. 

5. Discharge tunnel vents to atmosphere. 

6. Gland steam condenser exhauster suction and discharge. 

Spec. No. 
Page 8.55 

9321-05-248-18 
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UNITED ENGINEERS t. CONSTRUCTORS INC, 

PIPING SCHEDULE t. MATERIAL 

CLASS 
SYMBOL 

E-2 
CA 

Date December 16, 1968 
Rev. 1) July 25, 1969 

DESIGN PRESS. 
DESIGN TEMP. 

Full vacuum to 50 psig 
1000 F 

UE&C WELDING SPEC. No. 1 

14" to. 20" 
8" to 12" 
3" to 6" 
2\" & smaller 

FITTINGS 

A-53 Seamless or ERW, Gr. B, Sch.l0 
A-53 Seamle$ or ERW, Gr. B, Sch.20 

,A-53 Seamle~s or.ERW, Gr.B, Sch.40 
A-l06 Gr.B, Sch.40 

2-1/2" & larger, A-234 WPB, Butt weld, Sch. to suit pipe 
2" & smaller ,A-105 Gr. II, 2000li Socket weld 

FlANGES 

'J 2-1/2" & larger, A-1S1 Gr. I, 1504 ASA R.F. Weld neck, Bore to suit pipe 
2" & smaller A-1S1 Gr. I, 150# ASA R.F. Socket weld. 

VALVES 

2-1/2" t. larger, A-216 WCB, 1501i ASA, Butt weld ends, S.S. trim 
2" & smaller ,A-105 Gr. II, 600li ASA, Socket weld end, S.S. trim 

BOLTING A-307 

GASKETS 1/16" 

UNIONS 2" &. 

BACKING RINGS 

Gr. A Square head bolts, A-307 Hex. nuts 

thick compressed asbestos 

smaller, F.S. S.W. 20001 Integral 

2-1/2" & larger, Split commercial 

ground joint. 

type with short nubs. 

Spec. No. 9321.05-248-18· 
Page 8.56 
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UNITED ENGINEERS 6< CONSTRUCTORS INC. 

~ E-2 

SYMBOL CA 

SERVICE 

1. 

2. 

Air removal plplng from condensers to steam jet air ejectors 
(pr iming and ho ld ing) • 

Air removal piping from condenser \Water boxes·through lIilFaldliil~iRg 

water~priming ejectors including barometric leg from drop-out 
tank. "- box 

Spec. No. 9321-05-248-18 
Page 8.57 
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UNITED ENGINEERS & CONSTRUCTORS INC. 

~ 
SYMBOL 

E-3 
CW 

PIPING SCHEDULE & MATERIAL 

DESIGN PRESS. f'ull vacuum to 50 psig 
DESIGN TEMP. 1000 F 

UE&C WELDING SPEC: No. 1 

3" & larger, A-53 Seamless or ERW, Gr. B, Sch. 40 
2-1/2" & smaller, . A-I06 Gr. B, Sch. 40 

FITTINGS 

2-1/2" & larger, 
2" & smaller 

FLANGES 

A-234 WPB, Butt weld, Sch. 40 
A-IDS Gr. II, 2000# Socket weld 

Date Dec~~ber 16, 1968 
Rev. 

2-1/2" & larger, A-181 Gr. I, 1500 ASA R.F. Weld neck, Bore to suit pipe 
2" & smaller A-181 Gr. I, 1500 ASA R.F. Socket weld 

VALVES 

2-1/2" 6< larger, A-216 weB, 1500 ASA Butt weld ends, S.S. trim 
2" & smaller ,A-lOS Gr. II, 600ff ASA Socket weld ends, 5.5. trim 

BOLTING A-307 

CASKETS 1/16" 

UNIONS 2" & 

BACKING RINGS 

Gr. A Square head bolts, A-307 hex. nuts 

thick compressed asbestos 

smaller, F.S. 5.101. 20000 

2-1/2" & larger. Split 

Integral ground joint 

commercial type with short nubs. 

Spec. No. 9321-05-248-18 
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UNITED ENGINEERS & CONSTRUCTORS INC. 

E-3 

SYMBOL OJ 

SERVICE 

1. Circulating water piping priming system to water-box air 
removal line. 

2. Deicing priming system to steam jet vacuum pumps. 

3. Instrument piping through first stop valve on above lines. 

4. Instrument piping on circulating water and deicing lines. 

Note: Symbol OJ also applies to Circulating water and deicing piping. 
(Spec. 9321-05-248-4) 

Spec. 
Page 
Rev. 

No. 9321-05-248-18 
8.59 
1) Sept. 15, 1969 



UNITED ENGINEERS [, CONSTRUCTORS INC. 

~ 
SYMBOL 

DESIGN PRESS. 
DESIGN TEMP. 

F-l 
LO 

50 psig 

PIPING SCHEDULE [, MATERIAl. 

1700 F. max. 

UE&C WELDING SPEC. No. 1 

2-1/2" [, larger, A-I06 Gr. S, Sch. 40 
2" [, smaller ,A-I06 Gr. B, Sch. 80 

FITTINGS 

2-1/1" [, larger, A-234 WPB, Butt weld, Sch. 40 
2" [, smaller ,A-I05 Gr. II, 30001/ Socket weld 

FIANGES 

Date December 16, 1968 
Rev. 

2-1/2" [, larger, A-18l Gr. I, 15011 ASA R.F. Weld neck, Bore to Sch. 40 
2" [, smaller ,A-I05 Gr. II, 1501F ASA R.F. Socket weld 

VALVES 

2-1/2" [, larger, A- 216 WCB, 15011 ASA, Flanged, S. S. tr 1m 
2" [, smaller ,A-105 Gr. II, 60011 ASA, Socket weld ends, S.S. trim 

BOLTING A-307 Gr. A Square head bolts, A-307 Hex. nuts 

GASKETS 1/16" th ick Vellumoid, Ring type 

UNIONS None, use flanges 

BACKING RINGS Shop welds - None 
Field welds - 2-1/2" [, larger, Split commercial type with short nubs. 

SPECIAL REQUIREMENTS - All piping is to be cleaned, acid pickled and internally 
coated with a rust preventative (Gulf Coat TO or equal) 

Spec. No. 9321-05-248-18 
Page 8.60 



UNITED E:lGINEERS 6. CONSTRUCTORS INC. 

CLASS F-l 

SYMBOL LO 

SERVICE 

Lube oil conditioning and transfer piping including vapor 
extractor vents and drains. . 

Spec. No. 9321-05-248-18 
Page 8.61 
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UNITED ENGINEERS t. CONSTRUCTORS INC. 

CLASS 
SYMBOL 

DESIGN PRESS. 
DESIGN TEMP. 

G-l 
HS 

150 psig 
130° F 

PIPING SCHEDULE t. MATERIAL 

UEt.C PIPL'IG SPEC. No. 1 

2" &. smaller, A-106 Gr. B, Sch. 80 

FITTINGS 

2" &. smaller, A-105 Gr. II, 300();.l socket weld 

FL'INGES 

2" & smaller, A-1S1 Gr. 1, 15011 ASA R.F. Socket weld 

VALVES 

Date December 16, 1968 
Rev. 

2" &. smaller, A-lOS Gr. II, 60011 ASA, Socket weld ends, 5.S. trim 

BOLTING 

GASKETS 

A-l93 Gr. B-7, Full threaded bolt studs 
A-l94 Cl. 2H , Semi-finished Hex. nuts 
1/16" thick Vel1wnoid, Ring type 

UNIONS None 

Spec. No. 932l~05-248-18 
Page 8.62 



UNITED ENGINEERS & CONSTRUCTORS INC. 

~ G-l 

SYMBOL HS 

SERVICE 

Generator hydrogen supply. 

Spec. No. 9321-05-248-18 
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UNITED ENGINEERS & CONSTRUCTORS INC. 

CLASS 
SYMBOL 

DESIGN PRESS. 
DESIGN TDiP. 

G-2 
PG 

150 ps ig 
1000 F 

PIPING SCHEDULE & MATERIAL 

UE&C WELDING SPEC. No. 1 

3" & larger, A-53 Seamless Gr. B, Sch. 40 
2-1/2" & smaller, A-I06 Gr. B, Sch. 80 

FITTINGS 

Date December 16, 1968 
Rev. 

2-1/2" & larger, A-234 WPB, Butt weld, Sch. to suit pipe 
2" & smaller ,A-lOS Gr. II, 300011 Socket weld 

FLANGES 

2-1/2" & larger, A-ISl Gr. I, 15011 ASA F.F. Weld neck, Bore to suit pipe 
2" & smaller ,A-ISl Gr. I, 15011 ASA F.F. Socket weld 

VALVES 

2-1/2" & larger, A-216 WCB 1501 ASA, Butt weld ends. S.S. trim 
2" & smaller ,A-lOS Gr. II, 6001 ASA, Socket weld ends, S.S. trim 

-
BOLTING A-193 Gr. B-7, Full threaded bolt studs 

A-194 Cl. 2H , Semi-finished Hex. nuts 
GASKETS 1/16" thick Compressed asbestos. Full face type 

UNIONS None 

BACKING RINGS 2-1/2" & larger. Split commercial type with short nubs. 

Spec. No. 9321-05-248-18 
Page 8.64 



UNITED ENGINEERS & CONSTRUCTORS INC. 

CLASS G-2 

SYMBOL PG 

SERVICE 

1. Carbon dioxide supply system. 

2. Hydrogen and carbon dioxide vent piping. 

Spec. No. 9321-05-248-18 
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UNITED ENGINEERS 6. CONSTRlJCTORS INC, 

PIPING SCHEDtJLE 6. MATERIAL 

CLASS 
SYMBOL 

H-l 
CF 

DESIGN PRESS. Full vacuum to 1440 psig 
DESIGN 'I'E'!P. 6COo F max. 

VE&C WELJING SPEC. No. 8 

2" " smaller, A-312 TP-304, Sch. 80S 

TUBH:~ 

3/8" A-269 seamless TP-304, 0.065" wall 

FITTINGS 

2" & smaller, A-182 F-304, 3000!; Socket weld 

TUBING FITTINGS 

3/8" 304 5.5. S.W. Tube 

FLANGES 

; 2" aad smaller, A-182 FJ04, 1500/1 ASA RF Socket Weld 

VALVES 

Date December 16, 1968 
Rev. I) July 17, 1972 

3/S" - 1/2" A-IS2 F-304, 6000tf Socket weld ends, S.S. trim 

BOLtING A-193 Gr. B-7 Full threaded bolt stud. 
A-194 Cl. 2H Semi-finished hex. nuts 

GASKETS Asbestos filled, spiral wound 304 S.S. Flexitallic type 

UNIONS :lone 

Spec. No. 9321-05-248-18 
Page 8.66 



UNITED ENGINEERS 6. CONSTRUCTORS INC. 

PIPING SCHEDULE 6. MATERIAL 

CLASS 
SYMBOL 

H-l 
CF 

DESIGN PRESS. Full vacaum to 1440 psig 
DESIGN TEMP. 6000 F cax. 

UE&C WELDING SPEC. No.8 

PIPE 

2" 6. smaller, A-312 tP-304, Sch. 80 S 

TUBING 

3/8" A-269 seamless TP-304, 0.065" wall 

FITTINGS 

2" 6. smaller, A-182 F-304, 30001i Socket weld 

TUBING FITTINGS 

3/8" 304 5.5. S.W. Tube 

FLANGES 

"*" :z". ~ ...... Hu, A-182 F.304 , 15"00 A.5.A. 

~ 

VALVES 

Date December ,6, 1968 

Rev. I) .J"'\1 17 J 1'172. 

3/8" - 1/2" A-la2 F-304, 60001 Socket weld ends, 5.5. trim 

BOLTING ~ 

GASKETS .Ji'>'te' 

UNIONS None 

Spec. No. 9321-05-248-1B 
Page 8.66 
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UNITED ENGINEERS & CONSTRUCTORS INC. 

~ H-I 

SYMBOL CF 

SERVICE 

1. Phosphate feed system from relief valve tee connection to 
main feedwater lines including instrument piping through 
first stop valve on above lines. 

2. Phosphate feed tank drains. 

3. Hydrazine and motphaline feed systems from relief valve tee 
connection to condensate line including instrument piping 
through first stop valve on above lines. 

4. Hydrazine and morphaline feed tank drains. 

Spec. No. 9321-05-248-18 
Page 8.67 



UNITED ENGINEERS & CONSTRUCTORS lNC, 

PIPING SCHEDULE & MATERIAL 

~ 
SYMBOL 

H-2 
CL 

DESIGN PRESS, 
DESIGN TEMP, 

-35 ps ig 
1000 F 

Date December 16, 1968 
Rev. 1) July 17, 1972 

2" & smaller, Saran lined steel, Std. ",all wi.th 5/32" li.ning thick 

FITTINGS 

2" & smaller, Saran lined cast st"el, 150f) ASA Flanged 

FUNGES 

2" &. smaller, Forged Sceel, lsOiI ASA F.F. Screwed 

VALVES 

2" &. smaller, Saran lined cas t iron, 125# ASA Flanged, Diaphragm type 

BOLTING A-307 Gr. B, Square head bolts, A-3D7 Hex. nuts 

GASKETS S:andard Hypalon half or full 

UNIONS None 

SPACERS Saran 

Spec, No, 9321-05-248-18 
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UNITED ENGINEERS & CONSTRUCTORS INC. 

~ 
SYMBOL 

H-2 
CL 

DESIGN PRESS. 
DESIGN TEMP. 

35 psig 
1000 F 

PIPING SCHEDULE & MATERIAL 

Date December 16, 1968 
Rev ..... () .Iut'( ", I<{TL 

2" & smaller, Saran lined stee 1, Std .... all with 5/32" lining th ick 

FITTINGS 

2" & smaller, Saran lined cast steel, 1500 ASA Flanged 

FLANGES 

2" & smaller, Forged Steel, 1500 ASA F.F~G 5c-(e""e~ 

VALVES 

2" & smaller, Saran lined cast iron, 125D ASA Flanged, Diaphragm type 

BOLTING 

GASKETS 

A-307 Gr. B, Square head bolts, A-307 Hex. nuts 
I-h'? A L. o/oJ 

Standard~~half or full 

UNIONS None 

SPACERS Saran 

Spec. No. 9321-05-248-18 
Page 8.68 · 



UNITED ENGINEERS & CONSTRUCTORS L~C. 

CLASS H-2 

SYMBOL CL 

SERVICE 

Chlorination system 

Spec. No. 9321-05-248-18 
Page 8.69 



UNITED ENGINEERS & CONSTRUCTORS INC. 

CLASS 
SYMBOL 

DESIGN PRESS. 
DESIGN m!P. 

H-3 
M 

150 psig 
1000 F 

PIPING SCHEDULE & I'.ATERIAL 

UE&C WELDING SPEC. No. 1 

2" & s:naller A-106 Gr. B, Sch. SO 

FITTINGS 

2" "smaller A-lOS Gr. II, 3DDQ(l Socket weld 

FLANGES 

Date December 16, 1968 
Rev. 

2" "smaller A-1Sl, Gr. I, 150t'1 ASA R.F. Socket weld 

VALVES 

2" " s:naller, Alloy 20 150# ASA Flanged body,S.S. trim, Dipolyene seat 

BOLTING A-3D7 Gr. A Square head bolts, A-307 Hex. nuts 

GASKETS 1/16" thick solid Teflon or Teflon covered asbestos, ring type 

UNIONS None 

Spec. No. 9321-05-248-18 
Page 8.70 



UNITED ENGINEERS .. CONSTRUCTORS INC. 

CLASS H-3 

SYMBOL M 

SERVICE 

Flash evaporator acid feed system to mixing section. 

Spec. No. 9321-05-248-18 
Page 8.71 
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UNITED ENGINEERS & CONSTRUCTORS INC. 

~ 
SYMBOL 

H-4 
AF 

DESIGN PRESS •.. 150. psig 
DESIGN TEMP. 1000 F 

PIPING SCHEDULE & MATERIAL 

UE&C WELDING SPEC. No.8 

4" A-312 TP-304, Sch. 405 

FITTINGS 

4" A-403 WP-304, Butt weld, Sch. 405 

FLANGES 

None 

VALVES 

None 

BOLTING None 

GASKETS None 

UNIONS None 

Date December 16, 1966 
Rev. 

Spec. No. 9321-05-248-18 
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UNITED ENGINEERS & CONSTRUCTORS INC. 

CLASS H-4 

SYMBOL AI 

SERVICE 

Flash evaporator f~ed Hne frOt!) milling sect!on :to ·flash 
evaporator. 

Spec. No. 9321-05-248-18 
Page 8.73 
Rev. 1) Sept. 15, 1969 



UNITED ENGINEERS & CONSTRUCTORS INC. 

PIPING SCHEDULE & MATERIAL 

CLASS 
SYMBOL 

J-l 
CC 

DESIGN PRESS. 
DESIGN TEMP. 

100 psig 
1450 r. max. 

cE&C WELDING SPEC. No.1 

Date December 16, 1968 
Rev. 

3" & larger A-53 Seamless or ERW, Gr. B, Sch. 40 
2-1/2" 6. smaller A-I06 Gr. B, Sch. 40 

FITTINGS 

2-1/2" 6. larger, 
2" & smaller 

FlANGES 

A-234 WPB, Butt weld, Sch. 40 
A-197 M.I., Screwed 

-2-1/2" 6. larger, 
2" & smaller 

A-181 Gr. I, 
A-ISl Gr. I, 

1504 ASA F.r. Weld neck 
1504 ASA F.F. Slip-on 

VALVES 

2-1/2" 6. larger, A-216 WCB, 1504 ASA, Butt weld ends l S.S. trim 
2" 6. smaller B-62 , 1504 ASA, Screwed ends, Bronze trim 

BOLTING A-307 Gr. A Square head bolts, A-307 Hex. nuts 

GASKETS 1/8" Thick red rubber, Full face type 

UNIONS 2" & smB.ller, 3004 M. I. Screwed, ground joint 

BACKING RINGS 2-1/2" & larger, Split commerc ial type with short nubs. 

Spec. No. 9321-05-248-18 
Page 8.74 



'. 
UNITED ENGINEERS & CONSTRUCTORS INC. 

ClASS J-l 

SYMBOL CC 

SERVICE Class 3 Seismic 

1. Closed cooling water system for turbine-generator plant including 
instrument piping through first stop valve. 

2. Overflow from closed cooling water expansion tanks in heater bay 
and control building. 

-' - Spec. No. 9321-05-248-18 
Page 8.75 
Rev. 1) Oct .. 9, 1972 



-. UNITED ENGINEERS & CONSTRl!CTORS INC. 

CU.SS J-l . 

SYMBOL CC 

SERVICE 

I. Closed cooling ~ater system for turbine-generator plant including 
instrument piping through first stop valve. 

Z.Ov,zr-tiDW f..",,, c.ioo;;~~ .ccol;." w"te( e)l.p<l"~;~.\ 

t".,ks ,'" l7e"h",' bat a",j "-",,tvel b~;)Ji""J 

Spec. No. 9321-05-248-18 
Page 8.75 
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UNITED ENGINEERS & CONSTRUCTORS INC. 

~ 
SYMBOL 

DESIGN PRESS. 
DESIGN TEMP. 

J-2 
PW 

lS0 Psig 
2600 F 

PIPING SCHEDULE & M!\TERIAL 

UE&C WELDING SPEC. So. 8 

12" & smaller, A-312 TP-304, Sch. 40S 

FITTINGS 

2-1/2" & larger, A-403 WP-304, Butt weld, Sch. 405 
2" 6< smaller ,A-182 F-304, 2000/1 Socket weld 

FLANGES 

Date December 16, 1968 
Rev. 1) Sept. lS, 1969 

2-1/2" & larger, A-182 F-304, lSO/1 ASA R.F. Weld neck, Bore for Sch. 4'.':$ 
2" 6< smaller , A-182 F-304, lS0~ ASA R.F. Socket weld 

VALVES 

2-1/2" 6. larger, A-3S1 CF8, lSO/1 ASA, Butt weld ends, S.S. trim 
2" 6. smaller • .1-182 F-304, 15oti' ASA. Socket weld ends, 5.5. trim 

BOLTING A-307 Gr. A, Square head bolts, A-l94 Gr. Ln Hex. nuts 

GASKETS Asbestos filled, spiral wound 304 5.S. Flexitallic type 

UNIONS None 

Spec. Ho. 9321-05-248-18 
Page ' 8.76 



UNITED ENGINEERS & CONSTRUCTORS INC. 

SYMBOL PW 

SERVICE Class 1 Seismic 

1. Primary water make-up pump suction from primary water storage tank. 

2. Primary water make-up pump discharge to component cooling surge 
tank and all branch lines up to and including first isolation valve. 

3. Primary water make-up to primary water storage tank and to make-up 
pump suction. 

4. Primary water make-up pump recirculation. 

5. Primary water from second isolation valve in to Containment Building. 

6. Primary water tank vent, overflow and drain. 

7. Primary water tank sample and instrument piping through first 
stop valve. 

SERVICE Class 2 Seismic 

1. Primary water to nuclear plant services beyond Class 1 limits. 

SERVICE Class 3 Seismic 

1. Primary water make-up from flash evaporator including distillate 
pump suctions and discharge. 

2. Distillate pump vents and reCirculation to. flash evaporator. 

3. Flash evaporator vents to vacuum pump and condenser. 

4. Flash evaporator vent condenser drains. 

5. Instrument piping through'first stop valve on above lines, 

6, Demineralized water tie-in from Unit No, 1. 

Spec, No. 9321-05-248-18 
Page 8,77 
Rev, 1) Sept, IS, 1969 



UNITED ENGINEERS & Co/\STRIJCTORS INC. 

CLASS 
SYMBOL 

J-3 
CC 

DESIGN PRESS. 
DESIGN TD1P. 

100 ps ig 
145

0 
F 

PIPING SCHEDUlE & MATERIAL 

\JE&C WELDING SPEC. No. 1 & No. 20 

3" &: Larger, A-I06 Gr. B, S~h. 40 
2-1/2" & smaller, A-I06 Gr. B, Sch. 40 

FITTINGS 

2-1/2" & larger, 
2" (, sma ller 

FLANGES 

A-234 WPB, Butt weld, Sch. 40 
A-IDS Gr. II, 2000# Socket weld 

Date December 16, 1968 
Rev. 

2-1/2" & larger, A-181 Gr. I, 150# ASA R.F. Weld neck, Bore for Sch. 40 
2" & smaller ,A-181 Gr. I, 15Qt1 ASA R.F. Socket weld 

VALVES 

2-1/2" & larger, A-2l6 WCB, 150# ASA, Butt weld ends, 5.5. trim 
2" & smaller ,A-lOS Gr. II, 600# ASA, Socket weld ends, 5.5. trim 

BOLTING A-307 Gr. A Square head bolts, A-307 Rex. nuts 

·GASKETS Asbestos filled, spiral wound 304 5.5. Flexitallic type 

UNIONS 2" & smaller, F.S. S.W. 200M integral ground joint 

BACK DIG RINGS None, use consumable insert and TIG welding·. 

Spec:. No. 9321.05-248-18 
Page 8.78 



UNITED ENGINEERS & CONSTRUCTORS L'IC. , 

CLASS J-3 

SYMBOL CC 

SERVICE - CLASS 1 SE ISMIC 

1. Closed cooling water system for instrument air compres sors. 

Spec. No. 9321-05-248-18 
Page 8.79 



UNITED E!'GTh'EERS & CONSTRUCTORS INC, 

PIPING SC3:EDU1..E & MATERIAL 

~ 
SYMBOL 

J-4 
MW 

DESIGN PRESS. 
DESIGN TEMP. 

100· psig 
1000 F 

Date December 16, 1968 
Rev. 1) Sept. 15, 1969 

2" & smaller, B-88, Type K, Drawn temper, nominal wall. 

FITTINGS 

2" & smaller, W"Cought copper, solder jOint. 

FLANGES - None 

VALVES 

2" & smaller, B-62, 1504 scre'Jed end •. 

BOLTING - None 

GASKETS None 

UNIONS - 2" & smaller, cast copper, solder joint. 

Spec. Ho. 9321-05-248-18 
Page 8.80 



UNITED ENGINEERS 6< CONSTRUCTORS INC. 

CLASS J-4 

SYMBOL MW 

SERVICE Class 1 Seismic 

v 1. 

./ 2. 

Above ground* city water make-up to closed cooling water system 
expansion tank in control room • 

Above ground* city water make-up to diesel generator jacket water 
expansion tanks. 

SERVICE Class 3 Seismic 

1. Above ground* city water make-up to closed cooling water system 
expansion tank in heater bay. 

2. Above ground* city water supply to nuclear services. 

* Below ground city water lines are cement lined, coated and wrapped carbon 
steel piping as specified in UE&C Specification 9321-05-248-35. 

Spec. No. 9321-05-248-18 
Page 8.81 
Rev. 1) Sept. lS~ 1969 



UNITED ENGINEERS & CONSTRUCTORS INC. 

~ 
SYMBOL 

1<-1 
S<\ 

DESIGN PRESS. 
DES IGN TEMP. 

150 ps ig 
1000 F 

PIPING SCHEDULE & MATERIAL 

UE&C WELDING SPEC. No.1 

3" & larger, A-53 Seamless or ERW Gr. B, Sch. 40 
2-1/2" & smaller, A-106 Gr. B, Sch. 80 ' 

FITTINGS 

2-1/2" & larger, A-234 WPB, Butt weld, Sch. 40 
2" & smaller , A-I05 Gr. II, 3000# Socket weld 

FUNGES 

Date December 16, 1968 
Rev. 

2-1/2" & larger, 
2" & smaller 

A-ISl Gr. I, 150U ASA R.F. Weld neck, Bore for Sch . 40 
A-1Sl Gr. I, lSOU ASA R.F. Socket Weld 

VALVES 

2-1/2" & larger, 
2" & smaller 

A-216 WCB, 150# ASA, Butt weld ends, S.S. trim 
B-61, 200U Screwed ends, Bronze stem, ·S.S.disc & seat 

BOLtING A-307 

GASKEtS 1/16" 

UNIONS 2" & 

BACKING RINGS 

Gr. A Square head bol ts, A- 307 Hex. nuts 

Thick Red rubber, Ring type 

smaller, 3006 M.l. Screwed, ground 

2-1/2" & larger, Split commercial 

• 

joint 

type with short nubs .. 

Spec. !lo. 9321-05-248-18 
Page 8.82 



UNITED ENGINEERS & CONSTRUCTORS INC, 

CLASS K-l 

SYMBOL SA 

SERVICE Class 1 Seismic 

1. Station air from second isolation valve into Containment Building. 

SERVICE Class 3 Seismic 

1. Station air system except portion noted above. 

2. Station air connection to Unit No.1. 

Spec. No. 9321-05-248-18 
Page 8.83 
Rev.l) Sept. 15, 1969 



UNITED ENGINEERS & CONSTRUCTORS INC. 

CLASS 
SYMBOL 

K-2 
lA 

DESIGN PRESS. 
DESIGN TEMP. 

PIPING SCHEDULE & MATERIAL 

1S0 psig 
1000 F 

t:E6oC I."ELDING SPEC. No. 1 & No. 20 

3" & larger, A-53 Seamless Gr. R, Sch. 40 
2-1/2" & smaller, A-I06 Gr. B, Sch. 80 

FITTINGS 

2-1/2" & larger, 
2" & s",aller 

FUNGES 

A-234 WPB, Butt weld, Sch. 40 
A-lOS Gr . II, 300~J Socket weld 

2-1/2" & larger, A-ISl Gr. I, lS(}") ASA R.F. Weld neck 

Date December 15, 1968 

Rev. 

2" & smaller 1.-181 Gr. I, 150# ASA R.F. Socket weld 

VALVES 

2-1/2" & larger, A-216 WCR, 1300 ASA, Butt weld ends, S.S. erim 
2" & smaller ,A-lOS Gr. II, 6000 ASA Socket weld ends, 5.S. trim. 

BOLTING A-307 Gr. A Square head bol ts, A-307 Hex. nuts 

GASKETS 1/16" Thick Red rubber duck insert, Ring type 

UNIONS 2" & smaller, F.S. S.W. 20000 seeel to stainless ground joint. 

BACKING RL~GS None, use consumable insert with TIG welding. 

Spec. No. 9321-05-248-18 
Page 8.84 



UNITED ENGINEERS & CONSTRUCTORS lNC. 

~ K-2 

SYMBOL IA 

SERVICE Class 1 Seismic 

1. Instrument air system, including air intake to compressor and 
compressor discharge through aftercooler, reciever, refrigerant 
dryer, de·ssicant dryer and air filter set . 

2. Instrument air supply to conventional plant to and including 
restriction orifice FE-1112. 

3. Instrument air supply to penetration and weld channel pressurization 
system from inlet of check valve lA-13. 

4. Emergency station air make-up to penetration and weld channel 
pressurization system from inlet of check valve IA-17 . 

5. Emergency station air make-up to instrument air system from inlet 
of check valve IA-20. 

6. Instrument air from inlet of control valve PCV-1228 through 
penetration of Containment Building. 

SERVICE Class 3 Seismic 

1. Emergency station air make-up to penetration and weld channel 
pressurization system from station air header throug~ oil 
filter set, dessicant dryer and air filter set to check valve 
lA-l7. 

2. Emergency station air make-up to instrument air system through oil 
and air filter set to check valve lA-20. 

Spec. No_ 9321-05-248-18 
Page 8.85 
Rev. 1) Sept. 15, 1969 



£!m. 
S'iMIIOL 

K-3 
IA 

UNITED ENGINEERS · 6. CONSTRUCTORS INC, 

PIPING SCHl!DUlZ & MATERIAL 

Date December 16, 1968 
Rev. 1) Sept. IS, 1969 

DESIGN PRESS, 
DESIGN TEMP, 

150 psig 
1000 F 

TUBING 

FITTINGS 

FLANGES 

VALVES 

3" & smaller, B-88 Type "K", Nom. Wall 

--. 
1/4" O.D. & 3t'1!~"0.D. B-68 Soft Annealed, 0.035" wall 
1/2" O.D. & 3/4" O.D. B-68 Soft Annealed, 0.049" wall 

1/4" - 3" Wrought copper solder joint for intermediate fittings 
1/4" Swaged compression type for terlllinal conn. at instrument 

None 

1/2" & smaller ·, B-62, 30009 Screwed ends, Bronze stem, Composition seat 
3/4" & larger, B-62, 1509 Screwed ends, Bronze stem,Composition seat 

BOLTING None 

GASKETS None 

UNIONS None 

:a I'~ 
~ ;- ~I 

Spec, No. 9321-05-248-18 ___ -
Page 8.86 



UNITED ENGINEERS & CONSTRUCTORS INC. 

CLASS K-3 

SYMBOL IA 

SERVICE Class 1 Seismic 

1. Instrument air supply to nuclear plant services from air filter 
set. 

2. Instrument air supply to Auxiliary Feed Pump House and to Intake 
Structure. 

3. Instrument air supply to Diesel Generator Building. 

SERVICE Class 3 Seismic 

1. Instrument air supply to Turbine Generator Plant from restriction 
orifice FE-lll2. 

2. Instrument transmitted air lines from instrument to control room 
panels and local instruments. 

3. Multiple conductor runs from junction boxes to control room. 
("Dekoron Metl-Cor" or equal). 

Spec. Ho. 9321-05-248-18 
Page 8.87 
Rev. 1) Sept. IS, 1969 
Rev. 2) July 17. 1972 



, 
, 

CLASS 

SYMBOL 

SERVICE 

I, 

2. 

3, 

SERVICE 

UNITED ENGINEERS & CONSTRUCTORS INC. 

K-3 

IA 

Class 1 Se ismic 

Instrument air supply to nuclear plant services from air filter 
set. 

In.tr~air supply to Auxiliary Feed p~~use and to 

SI:('%~ k ~~ J.htyYB-J~ 
Intake 

Class 3 Seismic 

1. Instrument air supply to Turbine Generator Plant from restriction 
orifice FE-ll12. 

2. Instrument transmitted air lines from instrument to control room 
panels ·and local instruments. 

3. Multiple ccnductor runs fr~ junction boxes to control room . 
(''Dekoron }!etl-Cor" or equal). 

Spec. No, 9321-05-248-18 
Page 8.87 
Rev. l~ Sept. 15, 1969 
~", '1)..:r" Iy f7 J 1'112-



~ ......... 

UNITED ENGINEERS & CONSTRUCTORS INC, 

PIPING SCHEDULE & MATERIAL 

~ 
SYMllOL 

K-4 
IH 

DESIGN PRESS. 1440 psig max. 
DESIGN TEMP. 6000 F. max. 

UE&C WELDING SPEC. No. 1 

~/2" & smaller, A-I06 Gr. B, Sch. 80 

TUBING 

1/2" O.D. & smaller, A-83 Gr. A, 0.065" wall 

FITTINGS 

1/2" 6< smaller Pipe, A-I05 Gr. 11, 30000 Socket Weld 

Date December 16, 1968 
Rev. 

1/2" 6< smaller Tube, A-I05 Gr. II, Socket weld to suit tube 
1/2" 6< smaller Tube, A-I05 Gr. 11, Swage 10k tube ends 

FLANGES 

None 

VALVES 

1/2" & smaller, A-lOS Gr. II, 60000 Socket weld ends, S.S. trim 

BOLTING None 

GASKETS None 

UNIONS None 

NOTE: Source and intermediate fittings on tubing runs shall be tube 
socket weld fittings. Terminal connection at instrument shall 
be swaged tube compression fitting. 

Spec. No, 9321~05-248-18 

Page 8.88 



UNITED ENGINEERS Eo CONSTRUCTORS INC. 

CLASS K-4 · 

SYMllOL IH 

SERVICE 

Instrument ·piping from first valve to primary element - turbine 
generator plant equipment and piping systems at pressures above 
100 psig. 

Spec. No. 9321-05-248-18 
Page 8.89 



UNITED ENGINEERS & CONSTRUCTORS INC. 

CLASS 
SYMBOL 

K-5 
It 

PIPING SCHEDULE & MATERIAL 

DESIGN PRESS. 
DESIGN TEMP. 

Full vacuum to 100 psig 
1000 F. Max. 

1" & smaller, B-43, Standard wall 

TUBING 

1/4" 0.0., B-62, Soft annealed, 0.035" wall 

FITTINGS 

See note 

FIANGES 

None 

VALVES . 

Date December 16, 1968 
Rev. 

1/4" B-62, 150# Screwed ends, Bronze stem, Composition seat 
1/2" & 3/4" B-62, 3000# Screwed ends, Bronze stem, Composition seat 

BOLTING None 

GASKETS None 

UNIONS See Note 

.NOTE: Source and intermediate fittings on tubing runs shall be ~rought copper 
solder fittings. Terminal connection at instrument shall be swaged tube 
compression fittings. Outdoor runs shall be pre-insulated, pre-wired traced, 
3/8" 0.0. carbon steel tubing, "Dekoron 2150" or equal. 

Spec. No. 9321-05-248-18 
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UNITED ENGINEERS & CONSTRUCTORS INC. 

CLASS· K-5 

SYMBOL IL 

SERVICE 

Instrument piping from first valve to primary element -
turbine generator plant equipment and piping systems at 
pressures below 100 psig. 

Spec. No. 9321-05-248-18 
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UNITED ENGINEERS & CONSTRUCTORS INC. 

CLASS 
SYMBOL 

L-l 
PCA 

PIPING SCHED\JLE & MATERIAL 

DESIGN PRESS. 
DESIGN TEMP. 

150 psig 
1500 F 

UE&C WELDING SPEC. No.1 

fm 
3" 6< larger ,A-53 Seamless or ERW, Gr. Il, Sch. 40 
2-1/2" & smaller, A-I06 Gr. B, Sch. 40 

FITTINGS 

2-1/2" & larger, 
2" & smaller, 

FLANGES 

A-234 WPB, Butt weld, Sch. 40 
A-lOS Gr. II, 2000U Socket weld 

Date December 16, 1968 
Rev. 

,4-a. i' , 

2-1/2" & larger, 
2" & sma ller 

A-181 Gr. I, 150f ASA F.F. Weld Neck, Ilore for Sch. 40 
A-181 Gr. I, lSof ASA F.P. Socket weld 

VALVES 

2-1/2" & larger Butterfly, A-126 Gr. A, Flanged ends 
2" to smaller Butterfly, A-126 Gr. A, Screwed ends 
2" & smaller, A-l05 Gr. II, 6004 ASA, Socket weld ends, 5.5. trim 

BOLTING A-307 Gr. Il S~uare head bolts,A-307 Hex. nuts 

GASKETS 1/16" Compassed Asbestos, Ring type 

UNIONS 2" 6. smaller, F.S. S.W. 2000U steel to stainless steel joint 

IlACKING RINGS 2-1/2" & larger, Split commerc 1a1 type with short nubs. 

Spec. No. 9321-05-248-18 
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UNITED ENGINEERS & CONSTRUCTORS INC. 

CLASS -1..-1 

SYMBOL PCA 

SERVICE Class 1 Seismic 

Hot penetration cooling air system • 

Spec. No. 9321-05-248-18 
Page 8.93 
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UNITED ENGINEERS &. CONSTRUCTORS INC, 

PIPING SCHEDULE &. MATERIAL 

CLASS 
SYMBOL 

M-l 
SP 

DESIGN PRESS. Fu16· vacuum to 1440 psig max. 
DES IGN TEMP. 600 F. Max. 

UE&C WELDING SPEC. No.8 

PIPE 

1-1/2" &. smaller A-312 TP-304 Sch. 80S 

TUBING 

Date Decembe= 16, 196B 
Rev. 

"1/4" 0.0., 1/2" 0.0. A-269- Seamless TP-304, 0.035" wall 

FITTINGS 

1-1/2" &. smaller, A-182 F-304, 3000/1 Socket weld for pipe 
1/4" to 1" 304 S.S. Socket weld for tube 
1/8" to 1/2" ,304 S.S. Swage 10k (See note) 

FIANGES 

None 

VALVES 

1-1/2" &. smaller A-la2 F-22, 6000;; Socket weld ends, 5.S. trim 

BOLTING 

GASKETS 

UNIONS 

None 

None 

None 

Source and intermediate fittings on tubing runs shall be 
tube socket weld fittings, Cajon or equal. Terminal connection 
at sampling coil shall be swaged tube compression fitting. 

Spec. No. 9321-05-248-18 
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UNITED ENGINEERS & CONSTRUCTORS INC, 

PIPING SCHEDULE & MATERIAL 

CLASS 
SYMBOL 

N-l 
DF 

DESIGN PRESS. 50 ps ig . 
DESIGN TEMP. 1000 F 

UE&C WELDING SPEC. No.1 & No. 20 

~ 

3" (, larger, A-l06 Gr. B, Sch. 80 
2 -1/2" (, smaller, A-106 Gr. B, Sch. 80 

FITIINGS 

2-1/2" (, larger, A-234, WPB, Butt weld, Sch. 80 
2" (, smaller ,A-lOS Gr. II, 30000 Socket weld 

FLANGES 

Date December 16, 1968 
Rev. 

2-1/2" 6. larger, A-18l Gr. I, 1501 ASA F.F. Weld Neck, Bore for Sch. 80 
2" (, sma ller A-18l Gr. I, 150# ASA F. F. Socket Weld 

VALVES 

2-1/2" (, larger, A-216 WCB, 1501/ ASA, Butt weld ends, 5.5. trim 
2" (, smaller ,A-lOS Gr. II, 6001 ASA, Socket weld ends, S.S. trim 

BOLTING A-301 Gr. A Square head bolts, A-301 Hex. Nuts 

GASKETS 1/16" Vellumoid, Full face 

UNIONS None 

BACKING RINGS None 

SPECIAL REQUIREMENTS - All piping is to be cleaned, acid pickled and internally 
coated with a rust preventative (Gulf Coat TD or equal) 

Spec. No. 932l-05-24S-lS 
Page S.96 
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UNITED ENGL'fEERS & CONSTRUCTCRS INC. 

ClASS •. M-1 

SYMBOL SP 

SERVICE 

Sampling System 

Spec. No. 9321-05-248-18 
Page 8. 95 
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UNITED ENGINEERS & CONSTRUCTORS INC. 

~ N-l 

SYMBOL DF 

SERVICE - CLASS 1 SEISMIC 

Diesel generator fuel oil system, except truck unloading line. 

. SERVICE CLASS 3 SEISMIC 

Truck u~loading line to fuel oil storage tanks. 

Spec. No. 9321-05-248-18 
Page 8.97 
Rev • . 1) Sept . 15, 1969 



UNITED ENGINEERS & CONSnuCTORS INC. 

~ N-1-

SYMBOL DF 

SERVICE - CLASS 1 SEISMIC 

Diesel generator fuel oil syste::» except- tf"-'!c. <.In IOo.rlinj li"e. 

Spec. No. 9321-05-248-18 
Page 8.97 

Rev. I) Sept. IS', /%1 



UNITED ENGINEERS & CONSTRUCTORS INC, 

PIPING SCHEDULE & MATERIAL 

~ 
SYMBOL 

DESIGN PRESS, 
DESIGN TEMP. 

N-2 
DA 

350 psig 
2000 F 

UE&C WELDING SPEC. No. 1 

2" 6. smaller, A-106 Gr. S, 5ch. 80 

FITTINGS 

2" 6. smaller, A-lOS Gr. 11, 3000# Socket weld 

FLANGES 

2" & smaller. A-l05 Gr. II, 3000 ASA R.F. Socket weld 

VALVES 

Date December 16, 1968 
Rev. 

2" & smaller, A-lOS Gr. tI, 6000 ASA, Socket weld ends, 5.5. trim 

BOLTING 

CASKETS 

UNIONS 

A-307 Gr. A Square head bolts, A-307 Hex. nuts 

1/16" thick Compressed asbestos 

2" 6. smaller, F.S. S .11. 20000 steel to stainless ground joint 

Spec. No. 9321-05-248-18 
Page 8.98 



UNITED ENGINEERS 6< CONSTRUCTORS INC. 

CLASS N-2 

SYMBOL DA 

SERVICE - CLASS 1 SEISMIC 

Diesel generator starting air system. 

Spec. No. 9321-05-248-18 
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UNITED EIIGIlIEnS & CONSTRUCTORS INC, 

PIPING SCHEDULE & MATERIAL 

~ 
SYHSOL 

N-3 
.JW 

DESIGN PRESS, - . 50 psig 
DES 1 GIl 'l"EMl', 2000 F . 

UE&C WELDING SPEC. NO. 1 

2" &. smaller, 1.-106 Gr. II, Sch. 80 

FITTINGS 

2" (. smaller, A-IDS Gr . II, 3000li socket weld 

F1JillGES 

2" &. smaller, A-181 Gr. I, 150# ASA R.F. Socket weld 

VALVES 

Date December 16, 1968 
Rev. 

:".. , .- ~ ... ~ 

2" (. ·smaller, A-I05 Gr. II, 600li ASA, Socket weld ends, 5.5. trim 

BOLTING A-307 Gr. A Square head bolts, A-307 Rex. Quts 

GASKETS 1/16" thick Red rubber, Ring type 

UNIONS 2" (. smaller, F.S. S.W. 3000# steel to stainless ground joint. 

Spec. No. 9321-05-248- 18 
Page 8.100 
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UNITED ENGINEERS & CONSTRUCTORS INC. 

.~ N-3 

SYMBOL JW 

.SERVICE - CLASS 1 SEISMIC 

.Diesel generator jacket water system. 

Spec. Nl. 9321-05-248-18 
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UNITED ESGINEERS & CONSTRUCTORS INC. 

PIPING SCHEDULE & MATERIAL 

CLASS 
SYMBOL 

P-l 
SB 

DESIGN PRESS-." 300 ps ig 
DESIGN TEMP. 4200 F 

UE&C WELDING SPEC. NO. 1 

3" & larger, A-53 Seamless, Gr. B, Sch. 40 
2-1/2" & smaller, A-I06 Gr. B, Sch.40 

FITTINGS 

2-1/2" & larger, A-234 WPB, Butt weld. Sch. 40 
2" & smaller ,A-lOS Gr. II, 20001 Socket: weld 

FIANGES 

Date December 16, 1968 
Rev. 

2-1/2" & larger, A-lSI Gr. I. 3001 ASA R.F. Weld neck 
2" & smaller A-ISl Gr. I, 3001 ASA R.F. Socket weld 

VALVES 

2-1/2" & larger, A-2l6 WCB, 3001 ASA, Butt weld ends, 5.5. trim 
2" & smaller ,A-lOS Gr. II, 6000 ASA, Socket weld ends, 5.5. trim 

BOLT1NG A-301 Gr. A Square head bolts, A-301 hex. nuts 

GASKETS Asbestos filled, spiral wound 304 S.S. Flexitallic type 

UNIONS 2" & smaller, F.S. S.W. 20001 steel to stainless ground joint 

BACKING RINGS 2-1/2" & larger, Split commercial type with short nubs. 

Spec. No. 9321-05-248-1S 
Page 8.102 



UNITED ENGINEERS 6. CONSTlUlCTORS INC. 

CLASS _. P-l 

SYMBOL SB 

SERVICE 

1. Service boiler steam supply 

2. Steam to circulating water pricing ejectors 

3. Steam to de-icing steam jet vacuum pumps. 

Spec. No. 9321-05-248-18 
Page 8. 103 
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. 
UNITED ENGINEERS & CONSTRUCTORS INC, . 

PIPING SCHEDULE & MATERIAL 

~ 1'-2 
SYMBOL m: 

DESIGN PRESS. 60 ps ig . max • 
. DESIGN mIP. 260 0 F 

IJE&C WELDING SPEC. No. 1 

PIPE 

3" & larger, A-53 Seamless, Gr. B, Sch. 40 
2-1/2" & s:naller, A-l06 Gr. B, Sch. 40 ~ 

nT'IINGS 

2-1/2" & larger, A-234 WPB, Butt weld, Sch. 40 
2" 6. smaller, A-lOS Gr. II, 200011 ScreHcd 

FLANGES 

.. 

.-

2-1/2" & larger, A-181 Gr. I, 15011 ASA R.F. Weld neck 

Date December 16, 1968 

Rev. 1) Sept. 15, 1969 

2" 6. smaller, A-1Sl Gr. I, 15011 ASA R.I'. Socket weld 

VALVES 

2-1/2" 6. larger, A-216 WCB, 15011 ASA. Flanged ends, S.S. trill!. 
2" & smaller, A-lOS Gr .. II, 60011 ASA, Screwen ends, 5".S. trim 

... 

BOLTING A-307 Gr. A Square head bolts, A-307 hex. nuts 

GASKETS Asbestos filled, spiral wound 3045.5. Flexital1ic type 

UNIONS 2" 6. smaller, 30()/.l F .5. Screwed ends. 

BACKING RINGS 2-1/2" & larger, Split commercial type with short nubs. 

Spec • . No. 9321-05-248-18 
Pase 8.104 



UNI'ID ENGINEERS & CONSTRUCTORS INC. 

CLASS P-2 

SYMBOL UH 

SERVICE Class 1 Sei~c 

1. Process and heating steam supply from isolation va1ve~ 
in to Containment D"i1ding. 

2. Condensate retu~ugh . containment Building penetration to 
isolation valve~ 

SERVICE Class 3 Seiscic 

1. Process and heating steam supply except containment penetration. 

2. Condensate return lines except containment penetration. 

Spec. No. 9321-05-248-18 
Page 8.10S 
Rev. 1) Sept. IS, 1969 



~ 
SYMBOL 

P-3 
SBF 

UNITED ENGINEERS & CONSTRUCTORS INC, 

PIPING SCHEDULE & MATERIAL 

Date Sept. IS, 1969 
Rev. 

DESIGN PRESS, 
DESIGN TEMP, 

45_0 psig 
2200 F 

fm. -

FITTINGS 

FlANGES 

VALVES 

BOLTING 

GASKETS 

UNIONS 

2" & smaller, A-I06 Gr. B. Sch. 40 

2" & smaller, A-lOS Gr. II, 2000# Socket weld. 

2" & smaller, A-181 Gr. I, 300# ASA R,F. Socket weld . 

2" & smaller, A-lOS Gr. II, 6001 ASA Socket weld ends, S.S. trim. 

A-307 Gr. A Square head bolts, A-307 hex. nuts . 

Asbestos filled, spiral wound 304 5.5. Flexitallic type. 

2" & smaller, F.S.S.W. 20000 steel to stainless ground Joint. 

Spec. No. 9321-05-248-18 
Page 8.106 



~ 

SYMBOL 

SERVICE 

. UNITED ENGINEERS · & CONSTRUCTORS INC. 

P-3 

SBF 

Spray water to auxiliary steam desuperheater from service bOiler 
feed pump di scharge in Unit No.1 . 

Spec:. No. 932l-05~248-18 
Page 8.107 
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EQUIPMENT SPECIFICATION 

PIPING SYSTEM SERVICE DESIGNATIONS 

Designation 

* n 
5S 

WD 

RC 

51 

RH 

SF 

IV 

PP 

WESTINGHOUSE ELECTRIC CORPORATION 
... rOMIC POWER DVISIONS 

CH 

UE&C Spec. 9321-05-248-18 page 9.2 
* Rev. 1 May 13, 1969 

Service 

Chemical & Volume Control 

Sampling 

Was te Disposal 

Reactor Coolant (Eng. Safeguard) 

Safety Injection (Eng. Safeguard) 

Residual Heat Removal (Eng. Safegu~rd) 

Spent Fuel Pit Cooling and Cleanup 

Isolation Valve Seal Water (Eng. Safeguard) 

Penetration'Pressurization (Eng. Safeguard) 

4 Revi.ion No. ____ _ 

to 

E .Spec. G-569866 2 30 Pog", ___ ot .. 



EQUIPMENT SPECIFICATION 

Class'" 

077 

151 
lS2 
153 
154 

ISS 

301 
302 

601 
602 

901 
902 
903 

ISO 1 
lS02 

2S01 
2S02 
2S03 

250S 
2506 

Pressure 
Psig 

75 

150 
ISO 
ISO 
ISO 

ISO 

370 
300 

600 
600 

900 
109S 

900 

1400 
1030 

2S80 
2S00 
2500 

2S00 
2S00 

PIPING CLASSIFICATION 

Design Conditions 

Temperature"'''' 
of 

200 

500 
SOO 
400 
6S0 

ISO 

6S0 
6S0 

600 
650 

650 
200 
650 

650 
650 

650 
400 
650 

650 
650 

Material 

Aluminum Alloy 

Stainless Steel 
Carbon Steel 
Stainless Steel Tubing 
Carbon Steel Tubing 

Copper Tubing 

Stainless Steel 
Carbon Steel 

Stainless Steel 
Carbon Steel 

Stainless Steel 
Stainless Steel 
Carbon Steel 

Stainless Steel 
Carbon Steel 

Stainless Steel 
Stainless Steel 
Carbon Steel 

Stainless Steel Tubing 
Carbon Steel Tubing 

"'The suffix N or R may be added to a piping specification Class No. (such as 
lSlN or lSlR) to signify non-radioactive or radioactive service, respeCtively. 
The piping materials within the scope of this piping specification for any 
Class No. are in no way affected by the choice of these suffixes N or R. 

"'*Temperature corresponds to design pressure indicated. Other pressure­
temperature relationships are noted on individual specification sheets. 

'':E,TltICHOUSE ELECTRIC CORPORATION 
ATOMIC POWER DIVISIONS 

UE&C Spec. 932l-0S-248-l8 page 9.3 
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EiJIPMElIT SPEClFICATION 

GENERAL NOTES 

1. Stainless Steel pipe shall conform to USAS B36.l9 for sizes 1/2" 
through 12" and wall thickness schedules lOS through 80S . Stain­
less steel pipe outside pf the scope of USAS B36.l9 shall conform 
to USAS B36 .10. 

2. Carbon steel pipe shall conform to USAS B36.10. 

3. Flanges shall conform to USAS B16.5. 

4. Socket weld fittings and socket joints shall conform to USAS B16.ll. 

5. Where welded pipe or fittings are permitted under a given piping classi­
ification, the thickness has been based on a joint service factor of 100% 
for the longitudinal weld. The weld integrity shall be verified by radio"': 
graphic, ultrasonic, or equivalent volumetric examination as approved 
by ~APD. 

6. Stainless steel materials of carbon content less than 0.04 percent 
shall not be substituted for materials specified herein without specific 
and written approval from ~APD. 

7. Tubing may be purchased of either seamless or welded construction; how­
ever, welded tubing is acceptable to WAPD only if the following require­
ments are met and certified with the purchase of welded tubing. 

a. The longitudinal weld seam shall he inspected, as described in para­
graph five, for freedom from all defects and subsequently drawn to 
exact size similarly as in seamless tube manufacture. 

b. The finished longitudinal weld seam has a 100 percent joint 
efficiency and has been cold reduced a minimum of 15%. 

c. The finished tubing material shall be soft annealed and suit­
able for uniform flaring and bending. 

8 .. \5 tid.s !~pcc5.f;. C::lt : i . ()i\ .i.:; l).1f;C!d on USAS H31.119:jJ eod('~ Uu.!r(!fnre, no .1<1-
,i.i tional w.111 thickness neerl be added for bending provided the bends are 
5)) or ~reater. 

WESTI NGHOUSE EIZCTJIl C CXlM'ORA'l'IOJ 
A'l'<XIC POWER DIVlBIOIf 

WAPD lO1IH 412 

DEbe Spec. 9321-05-248-18 page 9.4 
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EQUIPMENT SPECIFICATION 

9. Materials of ASTM Al05 Grade I and II may be substituted where ASTM 
Al81 Grade I is specified. 

10. THE ~ PIPING SPECIFICATION CLASS NUMBERS SUCH AS 151, 601, 901, 
1501, 2501, ETC. ARE NOT NECESSARILY COMPATIBLE WITH THE PRIMARY 
SERVICE RATINGS l50n, 6000, 9000, 15000, 25000, ETC. ASSOCIATED WITH 
USAS B16.5. FOR EXAMPLE WAPD PIPING CLASS 2501 SPECIFIES 150011 I'SAS 

B16.5 FLANGES - NOT 25000 FLANGES. 

11. Pipe schedules were determined by first calculating the ratio of op­
erating pressure to the temperature dependent allowable stress of a 
given type of steel. The value of the P-S ratios for stainless steel 
and carbon steel piping were based on the following: 

1. Reference 
ASHE Boiler and Pressure Vessel Code, Section I, 
and American Standard Code for Pressure Piping, 
USAS B31.l - 1955 (including Code Case 37). 
Code Case N-7 (allowable stresses). 

2. Basic Equation 

t ;~.!7J r PO 
~-S--'+'-"'-2-Y-P 

or rearranging 

1. 75 t - 2C 

+~ 
P 

--S- = D + 2YC - 1.75 Yt 

Where P operating pressure 
S allowable stress 
t thickness of pipe wall 
C 0.065 for pipe ~ 3 1/2" 
C 0.00 for pipe> 3 1/2" 
Y 0.4 (valid up to 900'F) 
D Actual 0.0. of Pipe 

1/0.875 ; commercial tolerance for wall thickness 

Knowing the P-S ratio and the nominal outside diameter of the pipe, one 
can refer to tabulated values of pipe size versus P-S ratio versus pipe 
schedule. At a given outside diameter, the pipe schedule to be selected 
would be that one which has a P-S ratio equal to or greater than the de-· 
sign P-S ratio. 

WE~.TINGHOU;E E LfCTRIC CORPORA nON 
A TOMIL PO·NER DlVI SIONS 

UE&C Spec. 9321-05-248-18 page 9.5 
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eQUIPMENT SPECIFICATION 

12. The. pressure - temperature relationships following the primary 
design pressure - temperature relationship represent operating 
conditions which yield similar P-S ratios. Hence, the same pipe 
schedules can be used for all pressure - temperature combinations 
shown .. 

13. The insulation material(s) selected shall be subject to WAPD ap­
proval. All insulations intended for application to austenitic 
stainless steel surfaces shall be evaluated and qualified for 
this use in order to assure freedom from stress corrosion crack­
ing of· piping materials. The qualification test shall be approved 
by ):!APD. Those materials listed in Appendix "A" are considered 
suitable for use as, thermal insulation, cements, cloth covers, 
adhesives, etc. with austentic stainless steels by ~APD. 

',','(5' IN(..IHjUSE E.I_E~TRIC CORPORAT10t~ 

ATN\,r r-r,WFP. OIVISrONS 

UE&C Spec. 9321-05-248-18 page 9.6 
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Design Conditions 

Pressure 75 psig 0 

PIPING Sl'ECrFf.CATI0N 
CLASS 077 

Maximum Temperature 200 F 

Material: Aluminum of ASTM specification listed below 
for each item. 

Pipe 

Size 
Construction 
AST~ Spe~ 

Schedule 

Fittings 

Size 
Type 
Joint 
ASTM Spec 
Rating 

Flanges 

Size 
Type 
Joint 
ASTM 
Rating 

All sizes 
Seamless 
B 241 alloy 6063 Temper T6 
40 

2" and smaller 
Wrought 
Socket Weld 
B 361, WP 6063 
12511 

All Sizes 
Forged 
Lap Joint 
A 181 Gr.l 
15011 

2-1/2" to 12" 
Wrought 
Butt Weld 
B 361, WP 6063 
Schedule 40 
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Design Conditions 

Pressure 
Maximum Temperature 

PIPING SPECIFICATIONS 
CLASS 151 

150 psig 
500°F 

210 psig 
300°F 

240 psig 
200°F 

Material: Stainless Steel of ASTM Specification listed below for each item. 

Pipe 

Size * Construction 
ASTM Spec 

Schedule * 
Fittings 

Size * 
Type 
Joint 
ASTM Spec 
Rating * 

Flanges 

Size * 
Type 
Joint 
ASTM.'Spec 
Rati;;g 
Bored to * 

4" and smaller 
Seamless 
A 312 Type 304 

XWt 
40S 

2" and smaller 
Forged 
Socket Weld 
A 182 F 304 
XQIQlQU{ 

2000(1 

2" and smaller 
Forged 
Socket weld 
A 182 F 304 
15011 RF 
Schedule ~ 

40S 

5" to XXX 10" 
Seamless 
A 312 Type 304 

XBK 
40S 

2-1/2" to 4" 
Seamless 
Butt weld 
A 403 WP 304 
Schedule 11llI: 

40S 

2-1/2" to 4" 
Forged 
Weld neck 
A 182 F 304 
15011 RF 
Schedule XWt 

405 

12" 
JIXlI: to 24" 
Welded 
A 358 Class I 
TP 304 
~ lIIlWl 
3/8" Wall 

10" 12 " 
Sit to U" Xll u to 24" 
Seamless Welded 
Butt weld Butt weld 
A 403 WP 304 A 403 WP 304 
Schedule %HX XlOl" XUX 

405 3/8" Wall 

10" 12" 
5" to .IX" U" to 24" 
Forged Forged 
Weld neck Weld neck 
A 182 F 304 A 182 F 304 
15011 RF 15011 RF 
Schedule XBK 1)Ot" HlilX 

405 3/8" Wall 
:;ote: "Speedline" fittings (except aligning connectors and insert flanges) - as manu­

factured by Horace T. Potts Company of Philadelphia, Pa., may be used in sizes 
4" and smaller. Should "Speedline" fit~ings be employed, only butt weld "Speed-. 
line" fittings shall be employed above 2-1/2 inches to 4 inches. 
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Design Conditions 

Pressure 
Maximum Temperature 

PIPING SPECIFICATION 
CLASS 152 

150 psig 
500°F 

Material: Carbon Steel of ASTM Specification listed below for each item. 

Pipe 

Size 
Construction 
ASTM Spec 
Schedule 

Fittings 

Size 
Type 
Joint 
ASTM Spec 
Rating 

Flanges 

Size 
Type 
Joint 
ASTM Spec 
Rating 
Bored to 

2" and smaller 
Forged 
Socket weld 
A 105 Grade II 
lmIDU. 
2000fF 

2" and smailler 
Forged 
Socket Weld 
A 181 Grade I 
150/1 RF 
Schedule 40 

1/2" to 10" 
Seamless or welded 
A 53 or A 106 Grade A or B 
40 

2-1/2" to 10" 
Seamless 
Butt weld 
A 234-WPB 
Schedule 40 

2-1/2" to 10" 
Forged 
Weld neck 
A 181 Grade I 
15011 RF 
Schedule 40 

AS3 shall have .carbon 0.35% maximum 

12" to 24" 
Seamless or welded 
A 53 Grade A or B 
S td. Hall 

12" to 24" 
Seamless or welded 
Butt weld 
A 234-WPB 
Std. Wall 

12" to 24" 
Forged 
Weld neck 
A 181 Grade I 
15011 RF 
Std. WAll 
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Design Conditions 

Pressure 
Maximum Temperature 

PIPING SPECIFICATION 
CLASS 153 

150 psig 
400°F 

Material: Stainless Steel Tubing, ASTM A2l3, A249 soft annealed suitable 
for bending and flaring. 

~: 

Actual O.D. 
inch 

1/4 
3/8 
1/2 
3/4 

For Swaged Fitting Joints 
HiSeal or approved equal. 

For Socket Welded Jo i nts 
(Stainless Steel TP 316) 

Wall Thickness 
inches 

. 065 

.065 

.065 

.065 

Crawford Swagelok, Ermeto, Gy rolok and Imperial 
(Stainless Steel TP 316) 

Cajon socket weld tube fitting or approved equal. 
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Design Conditions 

Pressure 
Maximum Temperature 

PIPING SPECIFICATION 
CLASS 154 

150 psig 
650°F 

Material: Carbon Steel Tubing, soft annealed seamless, A 83, or A 179. 

Sizes: 
Actual Tube · Size 

inch (O.D.) 

1/4 
3/8 
1/2 
3/4 

Wall Thickness 
inches (MIN.) 

.065 

.065 

.065 

.065 

For Swaged Fitting Joints Crawford Swaglok, Ermeto, Gyrolok and Imperial 
HiSeal or approved equal • 

For Socket Welded Joints Cajon socket weld tube fitting or approved equal. 
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PIPING SPECIFICATION 
CLASS 155 

Design Conditions 

Pressure . 
Maximum Temperature 

150 psig 
150·F 

Material: Copper Tubing, ASTM B 68, or B 75 Type DHP, soft annealed, suitable 
for bending and flaring. 

Sizes: Actual 0.0. 
inch 

1/4 
3/8 
1/2 
3/4 

For Swaged Fitting Joints 
HiSeal or approved equal. 

Wall Thickness 
inch (Nom.) 

0.032 
0.032 
0.032 
0.032 

Crawford Swaglok, Ermeto, Gyrolok and Imperial 
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PIPING SPECIFICATION 
CLASS 301 

Design Conditions 

Pressure 
Maximum Temperature 

370 psig 
650°F 

495 psig 
300°F 

550 psig 
200°F 

Material: Stainless Steel of ASTM Specification listed below for each item. 

Pipe 

Size 
Construction 
ASTM Spec 
Schedule 

Fittings 

Size 
Type 
Joint 
ASTM Spec 
Rating 

Flanges 

Size 
Type 
Joint 
ASTM Spec 
Rating 
Bored to 

2" and smaller 
Forged 
Socket weld 
A 182 Type 304 
)()QOQX 

2000fF 

211 and smaller 
Forged 
Socket weld , 
A 182 - F 304 
3001lRF 
Schedule 40S 

1/2" to 12" 
Seam1es~ 

A 312 Type 304 
40S 

2-1/2" to 12" 
Seamless or welded 
Butt weld 
A 403 Type 304 
Schedule 40S 

2-1/2" to 12" 
Forged 
IJelding neck 
A 182 - F 304 
30011 RF 
Schedule 405 
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Design Conditions 

PIPING SPECIFICATION 
CLASS 302 

Pressure 300 psig 
Maximum Temperature 650°F 

Material: Carbon Steel of ASTM Specification listed below for each item. 

Pipe 

Size 
Construction 
ASTM Spec 
Schedule 

Fittings 

Size 
Type 
Joint 
ASTM Spec 
Rating 

Flanges 

Size 
Type 
Joint 
ASTM Spec 
Rating 
Bored to 

2" and smaller 
Forged 
Socket weld 
A 105 Grade II 
XIIIId 
200011 

2" and smaller 
Forged 
Socket weld 
A 181 Grade I 
30011 RF 
Schedule 40 

1/2" to 10" 
Seamless or welded 
A 53 Grade A or B 
40 

2-1/2" to 10" 
Seamless or welded 
Butt weld 
A 234 - WPB 
Schedule 40 

2-1/2" to 10" 
Forged 
Welding neck 
A 181 Grade I 
300llRF 
Schedule 40 , 

AS3 shall have carbon a 0.35% maximum 

12" to 18" 
Seamless or welded 
A 53 Grade A or B 
Std. Wall 

12" to 18" 
Seamless or welded 
Butt weld 
A 234 - WPB 
Std. Wall 

12" to 18" 
Forged 
Weld neck 
A 181 Grade 1 
3001lRF 
Std. \~aU 
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Design Conditions 

Pressure 
Maximum Temperature 

600 psig 
600°F 

PIPING SPECIFICATION 
CLASS 601 

700 psig 
400°F 

875 psig 
200' F 

500 psig 
400"F (See Note Below) 

Material: Stainless Steel of ASTM Specification listed below for each time. 

Pipe 

Size 1/2" to 10" 12" only 14" and 16" 
Construction Seamless Seamless or welded plate 
ASTM Spec A 312 Type 304 A 312 or A 358 Type 304 
Schedule 40S Sch. 40S Sch. 40 

Fittin~ 

Size 2" and smaller 2-1/2" to 10" 12" only 14" and 16" 
Type Forged Seamless or welded Seamless or welded 
Joint Socket weld Butt weld Butt weld Butt weld 
ASTM Spec A 182 F 304 A, 403 WP 304 A 403 WP 304 A 403 WP 304 
Rating lIJlJIU Schedule 40S 5ch. 405 5ch. 40 

200ot! 
Flanges 

Size 2" and smaller 2-1/2" to 10" 12" only 14" and 16" 
Type Forgl!o Forged Forged Forged 
Joint Socket weld Welding neck Welding neck Welding neck 
ASTM Spec A 182 F 304 A 182 F 304 A 182 F 304 A 182 F 304 
Rating 60011 RF 60011 RF 60011 RF 60011 RF 
Bored to Schedule 40S Schedule 40S Sch. 40S Sch. 40 

Note: A 30011 RF Flange of Grade F 316 may ~e substituted for the 60011 RF flange of 
Grade F 304 specified above, when the system requirements fall within the 30011 
ASA F3l6 temperature and pressure conditions. 
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Design Conditions 

Pressure 
Maximum Temperature 

PIPING SPECIFICATION 
CLASS 602 

600 psig 
650°F 

Material: Carbon Steel of ASTM Specification listed below for each item. 

Pipe 

Size 
Construction 
ASTM Spec 
Schedule 

Fittings 

Size 
Type 
Joint 
ASTM Spec 
Rating 

Flanges 

Size 
Type 
Joint 
ASTM Spec 
Rating 
Bored to 

2" and smaller 
Seamless 
A 106 Grade A 
40 

2" and smaller 
Forged 
Socket weld 
A 105 Grade II 

JOO(](W 

2000ii 

2" and smaller 
Forged 
Socket weld 
A 105 Grade II 
60011 RF 
Schedule 40 

2-1/2" to 10" 
Seamless 
A 106 Grade B 
40 

2-1/2" to 10" 
Seamless 
Butt weld 
A 234 - WPB 
Schedule 40 

2-1/2" to 10" 
Forged 
Welding neck 
A 105 Grade II 
60011 RF 
Schedule 40 

12" only 
Seamless 
A 106 Grade II 
Std. ~"all 

12" only 
Seamless 
Butt weld 
A 234 - WPB 
Std. ~'all 

12" only 
Forged 
Welding neck 
A 105 Grade II 
60011 RF 
Stele 1,':llJ 
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Design Conditions 

Pressure 
Maximum Temperature 

PIPING CLASSIFICATION 
CLASS 901 

900 psig 
650°F 

1100 psig 
400°F 

1300 psig 
300°F 

Material: Stainless Steel of ASTM Specification listed below for each item. 

Pipe 

Size 
Construction 
ASTM Spec 
Schedule 

Fittings 

Size 
Type 
Joint 
ASTM Spec 
Rating 

Flanges 

Size 
Type 
Joint 
ASTM Spec 
Rating 
Bored to 

1/2" to 10" 
Seamless 
A 312 Type 304 
80S 

2" and smaller 
Forged 
Socket weld 
A 182 F 304 
300011 

2" and smaller 
Forged 
Socket weld 
A 182 F 304 
150011 
Schedule 80S 

i2" 
Seamless 
A 312 Type 304 
120 

2-1/2" to 10" 
Seamless or welded 
Butt weld 
A 403 WP 304 
80S 

2-1/2" to 10" 
Forged 
Welding neck 
A 182 F 304 
90011 RF 
Schedule 80S 

14" to 16" 
Seamless or welded plate 
A 312 or A358 Type 304 
120 

12" to 16" 
Seamless or welded 
Butt weld 
A 403 WP 304 
120 

12" to 16" 
Forged 
Welding neck 
A 182 F 304 
90011 RF 
Schedule 120 

Note: A 6000 RF flange of Grade F 316 may be subst1tuted for the 9000 RF flange 
of Grade F 304 specified above for all the pressure/temperature design 
conditions listed above. 
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Design Conditions 

Pressure 
Maximum Temperature 

PIPING SPECIFICATION 
CLASS 902 

1095 pSig 
200°F 

Material: Stainless Steel of ASTM Specification listed below for each item. 

Pipe 

Size 
Construction 
ASTM Spec 
Schedule 

Fittings 

Size 
Type 
Joint 
ASTM Spec 
Rating 

Flanges 

Size 
Type 
Joint 
ASTM Spec 
Rating 
Bored to 

2" and smaller 
Forged 
Socket weld 
A 182 F 304 
im:it 
200011 

2" and smaller 
Forged 
Socket weld 
A 182 F 304 
60011 RF 
Schedule 40S 

1/2" to 8" 
Seamless 
A 312 Type 304 
40S 

2-1/2" to 8" 
Seamless 
Butt weld 
A 403 WP 304 
Schedule 405 

2-1/2" to 8" 
Forged 
Welding neck 
A 182 F 304 
6001/ RF 
S chellule 40S 

10" to 12" 
Seamless 
A 312 Type 304 
80S 

10" to 12" 
Seamless 
Butt weld 
A 403 F 304 
Schedule 80S 

10" to 12" 
Forged 
Welding neck 
A 182 F 304 
60011 RF 
Schedule 80S 
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Design Conditions 

Pressure 
Maximum Temperature 

PIPING SPECIFICATION 
CLASS 903 

900 psig 
650°F 

Material: Carbon Steel of ASTM Specification listed below for each item. 

Pipe 

Size 
Construction 
ASTM Spec 
Schedule 

Fittings 

Size 
Type 
Joint 
ASTM Spec 
Rating 

Flanges 

Size 
Type 
Joint 
ASTM Spec 
Rating 
Bored to 

2" and smaller 
Forged 
Socket weld 
A 105 Grade II 
~ 
2000/! 

2" and smaller 
Forged 
Socket weld 
A 105 Grade II 
600n RF 
Schedule 40 

2-1/2" to 10" 
Seamless 
Butt weld 
A 234 - WPB 
Schedule 40 

2-1/2" to 10" 
Forged 
Welding neck 
A 105 Grade II 
60011 RF 
Sche9ule 40 

1/2" to 10" 
Seamless 
A 106 Grade B 
40 

12" 
Seamless 
A 106 Grade B 
80 

12" 
Seamless 
Butt weld 
A 234 - WPB 
Schedule 80 

12" 
Forged 
Welding neck 
A 105 Grade II 
600n RF 
Schedule 80 
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Design Conditons 

Pressure 1400 psig 
Maximum Temperature 650°F 

PIPING CLASSIFICATION 
CLASS 1501 

1500 psig 
350 0 F 

1575 psig 
200°F 

Material: Stainless steel of ASTM Specification listed below for each item. 

Pipe 

Size 
Construction 
ASTM Spec 
Schedule 

Fitting 

Size 
Type 
Joint 
ASTM Spec 
Rating 

Flanges 

Size 
Type 
Joint 
ASTM Spec 
Rating 
Bored to 

1/2" to 8" 
Seamless 
A 312 TP 316 
80S 

2" and smaller 
Forged 
Socket weld 
A 182 F 304 
30001/ 

2" and smaller 
Forged 
Socket weld 
A 182 F 316 
15001/ RF 
160 

2-1/2" to 8" 
Seamless 
Butt weld 
A 403 WP 316 
Schedule 80S 

2-1/2" to 8" 
Forged 
Weld neck 
A 182 F 316 
150011 RF 
80S 

lOti to 16 11 

Seamless or welded plate 
A 312 or A 358 TP 304 
120 

10" to 16" 
Seamless or welded 
Butt weld 
A 403 WP 304 
Schedule 120 

10" to 16" 
Forged 
Weld neck 
A 182 F 316 
15001/ RF 
120 
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Design Conditions 

Pressure 
Maximum Temperature 

PIPING SPECIFICATION 
CLASS 1502 

1030 psig 
650-F 

Material: Carbon Steel of ASTM Specification listed below for each item 

Pipe 

Size 
Construction 
ASTM Spec 
Schedule 

Fittings 

Size 
Type 
Joint 
ASTM Spec 
Rating 

Flanges 

Size 
Type 
Joint 
ASTM Spec 
Rating 
Bored to 

2" and smaller 
Forged 
Socket weld 
A 105 Grade II 
30001/ 

2" and smaller 
Forged 
Socket weld 
A 105 Grade II 
6000 RF 
Schedule 80 

1/2" to 10" 
Seamless 
A 106 Grade B 
80 

2-1/2" to 10" 
Seamless 
Butt weld 
A 234 - WPB 
Schedule 80 

2-1/2" to 10" 
Forged 
Butt weld . 
A 105 Grade II 
600 11 RF 
Schedule 80 
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Design Conditions 

Pressure 2580 psig 
Maximum Temperature 650·F 

PIPING CLASSIFICATION 
CLASS 2501 

2510 psig 
680·F 

Material: Stainless Steel of ASTM Specification listed below for each item_ 

Pipe 

Size 
Construction 
ASTM Spec 
Schedule 

1/2" to 3" 
Seamless 
A 376 TP 316 
160 

· 4" to 8" 
Seamless 
A 376 TP 316 
120 

10" to 16" 
Seamless 
A 376 TP 316 
140 

Fittings 

Size 
Type 
Joint 
ASTM Spec 
Rating 

Flanges 

Size 
Type 
Jolnt 
ASTM Spec 
Rating 
Bored to 

1/2" to 2" 
Forged 
Socket Weld 
A 182 F 316 
6000/1 

1/2" to 2" 
Forged 
Socket: weld 
A 182 F 316 
15001/ RF 
Schedule 160 

3" 
Seamless 
Butt Weld 
A 403 WP 316 
Schedule 160 

3" 
Forged 
Weld neck 
A 182 F 316 
150011 RF 
Schedule 160 

4 11 to 8" 10" to 16" 
Seamless Seamless 
Butt Weld Butt Weld 
A 403 WP 316 A 403 WP 316 
Schedule 120 Schedule 140 

411 Co 8" 10" to 16" 
Forged Forged 
Weld neck Weld neck 
A 182 F 316 A 182 F 316 
15001/ RF 150011 RF 
Schedule 120 Schedule 140 

NOTES: 1_ Piping of sizes 3" and larger purchased to A 376 for the surge line and all 
branch piping connected to the main reactor coolant loops and up to the first 
and second isolation stop valves shall include the supplementary requirements 
S6 listed under the A 376 speci61cation . 

2. Design of sizes 18" O.D. and larger subject to !:!.APD approval. 

). Quality control requirements of the fittings 3 inch and larger shall be similar 
to ultrasonic supplementary requirements S6 of A376 specification . 
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Des I gil Con,l! tions 

Pressure 2500 psig 
Maximum Temperature 400 · F 

., Fi 1>:(; U. AS~ J rI L,I!ON 
CLASS 2,02 

2100 psig 
650"F 

2800 psig 
200'F 

Material: Stainless Steel of ASTM Specification listed below for each item. 

Pipe 

Size 
Construction 
ASTM Spec 
Schedule 

Fittings 

Size 
Type 
Joint 
ASTM Spec 
Rating 

Flanges 

Size 
Type 
Joint 
ASTM Spec 
Rating 
Bored to 

1/2" to 3" 
Seamless 
A 376 TP 316 
160 

1/2" to 2" 
Forged 
Socket Weld 
A 182 F 316 
600011 

1/2" to 2" 
Forged 
Socket weld 
A IB2 F 316 
150011 RF 
Schedule 160 

3" 

4" to 8" 
Seamless 
A 376 TP 316 
120 

Seamless 
Butt Weld 
A 403 WP 316 
Schedule 160 

3" 
Forged 
Weld neck 
A IB2 F 316 
150011 RF 
Schedule 160 

10" to 16" 
Seamless 
A 376 TP 316 
140 

411 to 8" 
Seamless 
Butt Weld 
A 403 WP 316 
Schedule 120 

4" to 8" 
Forged 
\,eld neck 
A IB2 F 316 
150011 RF 
Schedule 120 

Note: Design of lIiltKS lB" 0.0. and larger subject to !i.APD approval. 
Sizes 

10" to 16" 
Seamless 
Butt Weld 
A 403 WP 316 
Schedule 140 

10" to 16" 
Forged 
Weld neck 
A lB2 F 316 
150011 RF 
Schedule 140 
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Design CondItIons 

Pressure 
Maximum Temperature 

FIPINL SrEClrlCATiON 
CLASS 2503 

2500 psig 
650 "F 

Material: Carbon Steel of ASTM Specification listed below for each item. 

Pipe 

Size 
Construction 
ASTM Spec 
Schedule 

Fittings 

Size 
Type 
Joint 
ASTM Spec 
Rating 

Flanges 

Size 
Type 
Joint 
ASTM Spec 
Rating 
Bored to 

2" and smaller 
Forged 
Socket weld 
A 105 Grade II 
600011. 

2" and smaller 
Forged 
Socket weld 
A 105 Grade II 
15001/ RF 
Schedule 160 

1/2" to 12" 
Seamless 
A 106 Grade B 
160 

2-1/2·" to 12" 
Seamless 
Butt weld 
A 234 - WPB 
Schedule 160 

2-1/2" to 12" 
Forged 
Welding neck 
A 105 Grade II 
150011 RF 
Schedule 160 
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Deslgn Condlt10ns 

Pressure 
Maximum Temperatule 

PLPL ~G SPECLF1CATLO~ 

CLASS 2505 

2500 psig 
650 u F 

~!aterial: Stalnless Steel Tubing, A 249 Ot A 213, Soft annealed suitable 
for bend1ng. TP316 

Nominal Tube Size 
inch 

(ActualO.D.) 

1/4 
3/8 
1/2 
3/4 

Wall Thickness 
inches 

.065 

.065 

.065 

.065 

For Swaged Fitting JOlncs: Crawford Swaglok. Ermeto. Gyrolok and Imperial 
HiSeal or approved equal. (Stainless Steel TP 316) 

Foe Socket Welded J01nts: Cajon socket weld tube fitting oe approved equal • 
(Stainless Steel TP 316) 
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Design Conditions 

PIP1~G SPECIFICATION 
CLASS 2506 

Pressure 2500 psig 
Maximum Temperature 650°F 

Material: Carbon Steel Tubing, Soft Annealed, Seamless or Welded, 
ASTM A-192 and A-178 and A-179 . 

Nominal Tube Size 
inch 

(Act:ualO.D.) 

1/4 
3/8 
1/2 
3/4 

Wall Thickness 
inches (Min.) 

.065 

.065 

.065 

.065 

For Swaged Fitting JOints Crawford Swaglok, Ermeto, Gyrolok and Imperial 
HiSeal or approved equal. 

For Socket Welded JOlnlS Cajon socket weld tube fitting or approved equal . 
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!QU11"t1PT WICifICATIGI 

Tvpe of Joint 

Raised Face 

I' J ~t Face 

: ap .!oint 

GASKETS 

Flange Material 

Stainless Steel 

Carbon Steel 

Carbon Steel 

Carbon Steel & 
Al Ulnlnum 

Steel Flange with 
Aluminum Stub End 

"'ESTIIIOIIOUIa ILKiWC COl' I .,. 
\TOMIC ,..1 ... _ 

UE&C 9321-05-248-18 page 9.27 

••• T •• IIiIIt9\II., ..... 

ASA 
Flange Rating 

l5011 to 150011 

30011 to 150011 

15011 

7511 

"1511 

Gasket 

Flexitalli c gasket 
style CG, Type 30~ 

stalnless steel ~nll 

asbestos tiller 

Fl~xltalllC ~aske[ 

style CG, Type JU4 
stalnless steel nnel 
asbestos feller 

Compressed asbestos, 
rubber bonded t 1a.t [l ng, 
1/16" thick, dlmenslolls 
to ASA ij 16.21 

Compressed ~she~to5, 
rubber bonded full tace, 
1/16" thIck, Glmenslon:o; 
to ASA U i6.21 

or 
Red rubber flat [lng, 
l{l6" thick, dimensions 
to ASA 1\ 16.21 for 
temperature below 220 " P 
for water serVll : ~ o'11y 

Use' roofing fel t lor 
Equlvnlentl and bolt 
insulators to prevent 
cathodic action hctwee:l 
aluminum 5 tub .:lnt! steel 
flange 

... 11 ... __ 4 ... __ 
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EQUIPMeNT .,IWICATION 

f'\ange Ratlng 

Type 

Stud 

Nut. 

flange RatIng 

Type 

BOLTS AND NUTS 

300 to 2500 pounds 

Stud bolts with two nuts 

ASTM A-193 Grade 87, continuously thcea ded per ASA 
B 1 . 1 Class 2A flt, sizes 1 inch and smaller in 
diameter - coarse thread series, SIzes 1-1/8 in " h 
and larger in diameter - 8 pitch thread series, 
length r;o ASh B 16 · 5. 

ASTM A-194 Gr ade 2H, Hexagon seml-flnlshed, Amencan 
St.andard hea',,), senes threadEd to ASA B 1.1 Class 2B; 
coarse IOhread senes for sizes 1 lnch in dlameter agd 
smaller, and 8 pltch threads [or sIzes 1-1/8 inches 
and larger in diameter· 

150 pounds 

Machine bolt dnd nut 

ASTM A-3D) Grade B, unfinished regular' squa 're head, 
threaded to ASA BL.l toar se thread se nes Cl ass 2A f i.e; 
length to ASA B 16.5. 

!>.5TH A-194 Glade 2M (same as 'JSed with Huds) 

WESTINGHOUse IUeTale COfII'OItATtOM 
ATOMIC powe. _Vl.GIII ............. _.....;4 __ _ .. 
UE&c 9321-05-248-18 page 9.28 
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EQUIPMENT SPECIFICATION 

ADDENDUM "A" 

The following thermal insulations, cements, cloth covers, ad­
hesives, etc., have been approved by ~APD for use with austentic 
stainless steels. No other materials may be used for these appl­
cations without the approval of ~APD. 

VENDOR 

Pittsburgh-Corning 
Fiberboard Paper Products 
Johns-Manville 

.John-Manville 
Owens-Corning 
Ruberoid 

John-Manville 
Keasby and Mattison 

Union Asbestos & Rubber Co. 
H. K. Porter 
Baldwin-Ehert-Hill 
John-Manville 
Owens-Corning 
Owens-Corning 
Owens-Corning 

H. K .. Porter 
Union Asbestos & Rubber Co. 

Union Asbestos & Rubber Co. 

H. K. Porter 
David Lea 

WESTINGHOUSE ELECTRIC COR .. ORATION 
ATOMIC POWER DIVISIONS 

UE&C 9321-05-248-18 page 9.29 

TRADENAME 

Unibestos 
Caltemp 
Min-K 

Thermobestos 
Kaylo 
Calsilite Special 

Thermobestos 
Kaytherm 

Insubestos 
Amosite 
Mineral Wool 
Banroc Mineral Wool 
I.S. Board Fiberglass 
Marine Hi-Temp. . 
Fiberglass AF-AU-300 

Thermal Tape 
Thermal Tape 

Woven Glass Felt 

Asbestos 
Asbestos 

R •• I.I .... No._~4 __ _ 
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Addendum "A" Continued 

VENDOR 

S.D. Newport News 
ILK. Porter 

'i .. 

H. K. Porter 

Cary Canadian Mines 
Ruberoid 

Phillip Carey . 
_!.~hn·-Manvi He 

:~ .. 

. . 
. ", ' 

48 Insulations Company 
Eagle-Picher 
Baldwin-Ehret Hill 

Stain-Hall 
Benj amin- Fos te r 

Benjamin_Foster 
Pecora 
Arabol 

WESTINGHOUSE ELECTRIC coa'OIIATIOIt 
ATOMIC pown IIVI.OIIS 

UE&C 9321-05-248-18 page 9.30 
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TRADENAME 

Asbestos Cloth 
95% Asbestos 

Asbestos 

7M5 
Finishing Cement 

MW-50 
450 Hi-Tomp 
Webers S 48 
1166 
111 

Adhesive Coating 23-2 
30-36 

81-27 
Sodium-S i licate Adhesive 
Sodium-Silicate Adhesive 

."'0'..0 .... _...;4:..... __ .. 
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