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P&ID 00 )0 94590 ledol -0-Y

Equipment process information s

Line process conditions s

Line sizes s

Line numbers

Line classes =

Line insulation s

Valve selection s

Piping fittings and special items s

Line to equipment & line to line connections

Instrumentation s

Line list 5,00 ;0 89290 Sledb| -#-Y

Line numbers

Line classes s

Line sizes =

Line from-to =

Line process conditions s

Line base material

YYFADFA (oS - VIYEAD RS (ali — jomo¥lg iy ikt &S pid
www.petropalamehvar.com , info@petropalamehvar.com

I



(P'PlNG) S0 ‘$m54.‘9-‘ C«&LL&ﬁé‘ FPRV-P
Ol528 el Lowds [ 2] o 0L 58 2 il g 559135

" A
2 Wsr (54t 2

Line specific material
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Steam tracing and jacketing s
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Line painting & color coding s

Manual valve list 5,006 ;0 89>g0 Sledol V-

Valve tag-numbers
Valve type

Valve sizes =

Valve service

Valve classes

Valve rating s

Valve facing

Valve process conditions s
Type of hand wheel operation =
Valve P&ID number
Valve base material s

Valve specific material s

YYFADFA (oS - VIYEAD RS (ali — jomo¥lg iy ikt &S pid
www.petropalamehvar.com , info@petropalamehvar.com

Ve



/

) A
‘Ppm Ay ir 2y
7 )

(P'PlNG) S0 ‘$m54.‘9-‘ C«&LL&ﬁé‘ FPRV-P
Ol528 el Lowds [ 2] o 0L 58 2 il g 559135

Standard & special pipe supports & pipe support schedule 5 e 15 34550 ledsl -A-Y

Support list and abbreviation s

Support details s

Support installation location & coordination in plant s
Special pipe supports s

Pipe spring hangers s

Pd-info 5,00 ;5 54290 Sledlbl -4-Y

Structure single line diagram (SSLD) =
Pit single line diagram s

Equipment nozzle orientation s
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Desuperheater
located in boiler
proper

: : Stop valve Regulating valve Block valve

Desuperheater [><](y 777777777 -

located in boiler
proper

o oL D —b ===
Stop valve Regulating valve Block valve

per ASME Section 1

@=—= : Design as per ASME B31.1 , Inspection as
O-——-  Design as per ASME B31.1 , Inspection as per ASME B31.1
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Ovality = (D1-D2) / D1 < 0.08
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t(min)=—2___4CA
2(SE + PY)
t(nom) :m
0.875

3 g 009 dmlons | Jod (sainl b Slaseina b )0 (g gl i 0)90 Culis 1 ) oled (loe op o5 -Y-F
: dles ! 1 canlie Sch. s g olasd o Jastin] Jpor

Design temperature : 650 oF

Design Pressure : 1380 psig

Outside diameter : 14”

Material : ASTM A335-P11 (11/4Cr-1/2Mo-Si1)
Corrosion allowance : 0.0625 in

Basic design code : ASME B31.1
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PRESSURE-TEMPERATURE RATINGS
ANSI B16.5 FORGED FLANGES

CLASS 150

Materials |
A105 | A350 | A3s0- | A182 | Arez | atez | A1e2 | A182 | A182 leaos [Fats g Faz1 &;u
a3so-|LFa |LF1 [P |F2 [F11 |F22 | P8 | P9 fraoan|Faten| .. o [FaziH|Fa48
remp. *F\ |LF2 1 F12 F5a Fat6L e
<2010 100( 285 | 280 | 235 | 265 | 290 275 | 275 | 230 | 2715 | 278
200 260 | 260 | 215 [ | 260 235 | 240 | 195 | 235 | 245
300 230 | 230 | 210 | 230 205 | 215 | 175 | 210 | 225
400 200 180 | 195 | 160 | 150
500 170 170 145 170 5
600 140 140 140 140
650 125 125 125 125
700 1o 110 10 1
750 a5 a5 95 55
80O 80 60 B0 1]
850 65 65 65 85
200 50 50 @
50 35 a5 3
1000 20 20 2
F304L Faar |
Malerels | 105 | a3so-|asso- | are2 | ate2 | ate2 | atez | atez| Atz |F304 |F3te | Faz21 [F34TH
A350- [LF3 |LFY |F1 [F2 |F11 |Fe2 [F5 | Fa  |F304H|F318H Faz21H|Fas8
emp, *FY|LF2 Fiz Fia | F316L !
2010 100| 740 | 750 | 620 | 685 | 750 | 750 | 7SO 600 | 720 | 720
200 675 | 750 | 560 | 680 | 750 | 710 | 715 505 | 610 | 635
300 655 | 730 | 550 | €55 | 730 | 675 [ B75 455 | 545 | 5O
200 | 635 | 705 | 530 | 640 | 705 | 660 | 650 | 415 | 495 | 555
500 | 600 | 665 | 500 | §20 | 665 540 380 | 460 | 520
600 550 | 605 | 455 BN G605 360 | 435 | 490
650 535 | 580 | 450 560 350 | 430 | 480°
700 | 535 | 570 | 450 570 345 | 420 | M700
445 530 335 | 415 | 460
a7 510 330 | 415 | 455
485 320 | 410 | 445
450 405 | 430,
a50 105 r?BU 345 380 21 385 | 3858
1000 50 165 | 215 [225 | 27 355 | 265"
1050 | 190 | 140 | 200 345 | 360
1100 95 | 115 300 | 325
1150 50 | 105 235 | 2%
1200 L 361 B51 45 180 | 170
1250 140 | %
1300 105
1350 5 | 80
1400 &0
1450 50
1500 40
65
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Valve Size

padloe b3 Jsoz b 4 YT s el

Rating Des. Std. Testing Std.
Gate /2" 1-1/2" 800/ 1500 Al‘[—652‘"_“"_“‘_—“”__..—\P[—593
Globe / Check  -do- 30ﬁ / 1500 BS8-5352 BS-6755 Pt-I
Gate n-247 150/ 300 / 600 API-600 API-398
Gate 26"-42" 150 /300 BS-1414 BS-6735 Pt-I
Globe 2"-8" 1507300/ 600 BS-1873 -do-
Check 2"-24" -do- BS-1863 -do-
Gate/ 90CF/ 1500 / 2500 B-16.34 API 598 / BS-6755 Pt
Globe/Check (Refer 12.6 also)
Ball 1/2"-16" 150/ 300/ 600 BS-3351/ APL 6D BS —-6755 Pt. [/ API-
598
900/ 1500 API 6D API-598
Plug i2%-12" All AP[-399 / BS 3353 AP[-598 / BS 6755 Pt.I
Burfly 3" & above  All AP[-609/BS 3155/  API[-398 / BS-6755 Pt-I
AWWA C504 {AWWA
Diaphram ALL BS-5156 BS-6755 Pt-l
Bronze RELEVANTISSTD. RELEVANT IS STD.
Cast lron

RELEVANT [S STD. RELEVANT IS STD.

syl plSouiul iuli8l Cy by, o) 5l eolawl #9309 Reinforcement pad 1)L -f-¥

porlr 5 50 4y sl 51 S sS Slags JBas ol b el (sl 45 < 4l 4 4l s JLasl Lyl 5o

O xs g aded Ay il ghlep cllsS Cla ¢ cnl solawl LB ol sles g (s L o 5 Layl il o coes

pled Cogll 4l pl o Iy Ao Canlows c 08,95 o p sl ad o rdge sla i G909 4l cpl jo g

ploul ol oo (g yls j cingS o1 51 as (ol ojlosl 4y cuingS (oges adlal b ool (b 4 (g5l pylie ool a8

IS b e g 1y 500 Al Calnd Joloo gtalss b 5 4l i 5| 0953 51 8,5 poliie (ol & ailose

909,50, Sleasil adgl has ojlasil ay (Slysm o] S5 515 (Glaiil og 1o aygly b o3 ay ate) oy s
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e dlgl g jan dlg) 4y Cletdl e )0 5 0iSe (5, eS 00 alg) gLl glal b cenliza 1) 485 cul e
oo adgl JhaB ol g0 j90e (5,9 Oyl a8 Ygers .ows 550 Reinforcement Pad )] b a5 uddie (bg> ods
S 50 zoaas Jeadljgiws Gelul 5l 8,90 (6,8 ex (line g ol ol 388 Slawle bl 00,5 Ll oo
3y9 ahie mhaw ggaze a5 Wil gl 4 Caslow > 2 50 58,50 &30 (ASME/ANSI B31.1) ~,b

J.....»La d.ls.')‘ o 6)“5)'.' wﬁfébhcb“JQuAjOmQ‘ﬁ-? 6)[5_&3_?5

: (Safty valve nozzles) \loobl sl i 5L b -0-F
u.m_il...a.n ‘ssL._..uL’}bo Lng 4_Ale.> )‘ oolaz ! l_a YW 9 ASME B31.1 - Appendlx 11 Lng 4.;..09; ‘J»Lw‘ >

29,5 el Jlow (SWSU a5 5l ol (55505 Joos ez PSV 3L sl ¥ plSotsl
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: PIpINg ;o oolaiw! 8590 ol g Jloy wYLlail g oM8 8 20— O

( Pipe & Tube ) g5 5 dJg) -V-0

( Elbow 90,45 ) sgl; -Y-0

( Trimmed Elbow ) suis o p slagily -Y-0
(Red. Elbow ) o> L splugs sgl; -F-0
(Equal Tee ) plo oa !, aw-0-0
(Reducing Tee ) plo oo é al, 4w -£-0
(Y-type Tee ) a0 VY- agl; b ) aw -Y-0
( Lateral Tee ) a>,s Y0 4 ¥+ sblg; b caly aw -A-0
@i aw blgy b ool a4 -2-0

(Cross ) o, ,lg= -V +-0

( Conc. Reducer ) ,laws sasals -1 1-0

( Ecc. Reducer ) ,lial sazals -1 V-0

Ecc. & Conc. Swage -\Y-0

Red. Insert -\ f-0

(Red. Coupling ) sasals’ Kby -10-0

( Full Coupling ) nle pa KidsgS -15-0

( Half Coupling ) KidysS o -V V-0

Olet -\A-0

(Union ) o,gwls 0,40 -13-0

( Nipple ) oolsl alg) 4S5 -Y -0
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(Cap) og,o-YV-0

(Plug) og,0-YY-0

( Flange ) zls -YY-0

( Gasket ) ,alg -Yf-0

(Bolt & Nut ) o 40 g g -Y0-0

: el YT, V8-

Gate Valve -\-y#-0

Globe Valve -v-Y#-0

Ball Valve -y-v#-0

Plug Valve -f-v#-0

Butterfly Valve -6-Y5-0

Angle Valve -s-Y#-0

Safty Valve -v-v#-0

Relief Valve -A-v#-0

Swing Check Valve -a-v#-0

Lift Check Valve -\--v#-0

Dual Plate Check Valve -\\-v#-0
None Return Valve (NRV) -\ y-v#-5
Arc Valve ( For Min. Flow ) -\Y-Y#-0
( Diaphragm Valve ) _o515bs o -V F-Y#-0

( Steam Trap ) ,bx als -YV-0
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( Strainer ) _élo -YA-0

( Flow Meters ) b ,> sla oas 5 o5lail -Y4-0
(Level Gauges ) Jlow gl slo 005 55 o3l =Y+ -0
( Flexible Joint ) .5 o) -Y\-0

( Expansion Joints ) bl.l @lakd -YY-0

( Sample Connections ) (s .5 aiges Slgal -¥¥-0

( Flow Straightner ) ;b > soxis ol,1 -Yf-0

( Spectacle Blind & Spacer ) Sie oYlasl -Y0-0
( Rupture Disc ) ;loebl Koo -Y£-0
Desuperheater -Yv-0

( Silencer ) 5 aas los -YA-0
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Do b ol 2lhb o S Ay g (65 s sdguxe el — F

( Allowable Clearances ) ixo a5 dgl 1o jlxe Joolgs cole, -V-F

(PUMPS ) b ooy GLLI 5 25 alg) > -Y-5

( Horizontal & Vertical Drums ) &l g sogee 55 Glibl o 25 dg) >l b -Y-F
(Tanks ) sjlo o33 lo SO GBl,bl o 25 alg >|b -F-5

( Heat Exchengers ) o,l,> sla Jaw Slbl o a5 dg) >l,b -0-F

( Cooling Towers ) ;S S5 slozp Sl bl o a5 ay b -#-F

(Air Coolers ) glsa sla oS Sis Gl,bl o a5 dg) >l b -V-F

(Towers ) ,hi sl 7, Slbl o a5 dg) b -A-F

(Heaters ) o o Gl)bl o a5 alg 1L -4-#

(HRSG ) 5l cibsl slafose bl 3 o5 o) oo - -5

( Steam Turbines ) v slo o, Slbl o a8 Ay >1,b-VV-#

( Compressors ) g e l,bl jo 25 dlg) >l b -\ Y-F

( Safety Valves ) bl slo i Glbl o a5 dg) >l -\ Y-#

(Silencers ) ls S aas oo Gl,bl jo a5 dg) >,k -\ F-F

( Condens. Extraction Pumps ) _.ilasS slo o Slibl jo 25 dg) >l b -V0-F
Desuperheater Jl,bl o 5 dg) >I,b-\#-F

(1o SIS 5 agho a3 ) (g yions slags 1, -V V-5

(Hazardous Area ) a5 dy ols b g colw o jlo,has gble s -VA-F

( General Piping Instructions ) a8 dg )b i) 10 055, sl Jondljgimws cole, -V4-F
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: Process & Mechanical & Vendor data sheet o5 oo b SULT— ¥

P.M.

Input Data

Process Dept.

Eqg. Process Data Sheet
(Design & Operating Data)

V !

Fixed Eq. Dept. Rotary Eqg. Dept.
Mechanical Mechanical
Data Sheet Data Sheet

!

Piping Dept.

Eq. Nozzle Orientation
Eq. Ladder & Platform

\

/N
N

Vendor

!
A

Vendor
Data Sheet
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t abgs o ol I g Pipe RACK o1,b (sluiigy (9390 — A

: dodde —V-A

15 GBS il s e IS 6l s g b Ayl o g (6, Cug 45 ool 2 b o308 ol o5l Pipe Rack
ras Sz ojla ol I Glyte Geizmen 30,50 Slaal g (b (g Gblie 5 Sl Gl Jolgd
Sged ooliiuwl 5 Slea sla JoS asle Slpzs g YT i

Ll )b azpliz 5 05 oolinul Sleeper Way il alg) colan cgzr Jsl 4z 0 55 9905 (oo il jpadall (2
ail G Pipe Rack | casloe bz 5 00,5 3L Glis! Pipe Rack &last pgy) a8 ail ol 45650 colw
s i L g a9 4 Slib sl o Gyl I ay di Ceul (e 9,5 &lge ;5 5 30,5 oolil
b Rl

s g 220 5 Job by Jolsd coad o)ly sla)lc i)l (2ye ¢ Jgb s et 9 (Fib Cedgtons
4 g 4y PD-Info 500 CJB o ledbl ol a5 aislowe Piping jisw sage ,» Pipe Rack L5 o 50 olids
S Spsme sloaty ol 5 L by il 5 2Tl (oo Cdgions 5 99,500 Sl ojls (b olas oo
5 4l3l3 5 oL 51 B oyl rizmen 5 o sl il 5ot 3 s (sla b lie o Pipe Rack ojlu plSoxil g
g2 alg> 595 de led 3 o g B

o3l (3903 B2y S Sz S 3,50 03gazme 5 (531 L () Pipe Rack ojl g5 (peend -Y-A

Pipe Rack >l,b pgas 5055, ool 8 sla atulgs .85 aslllas g Pipe Rack e cpos -Y-A

oaisl (s ey 9 jlome Jeolsd el Pipe Rack jLs 050 (556 Geens -F-A

(Brackets) o <Siiws g a8l 5 (090 slaosol g 5,0 9 Job sy Jore punns —0-A

abgpe (o yid Gl s 9 U Slo (Sl Joro G 7-A

ome Jolsh 5 a4l 3l 455 L Pipe Rack (s, b gl slor s, st ~Y-A

Pipe Rack (gg, » o dJg) leau> o (Staggered ) S155;5 Libg, 5l eolaiwl -A-A
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YT s ad g dbgs o (o yiwd (5l s (>l g B.L. algpl &V s cuai Joeo (puns —3-A
o, ;| o Spectacle Blind eas ,o B.L. oY1 i gogae b 881 Caai 36 -) - -A

Olizabl (sla sl Zig g o (S adlas 5 Gliebl 5 48,150 (sla sl vl oo (ueed -V V-A

Pipe Rack g, » 5 SLbI ;o (I8 sla et olims] caal caslin (29, (pennd =) V-A

iz bla b le &, ele cawlie alols g Pipe Rack (59, sla ag) 51 (5,05 Cleidl gloisg, -V Y-A
Pipe Rack (g5, wilaiS g )lu bgls o |y als g Drip Leg ceas pg3 -V F-A

Pipe Rack YL slo dJg) (59, 0 55190 5 adss slo s cuai pg)) -V O-A

Slab slaws ili8l b g Pipe Rack (b, o138l 0,00 10 (6525 puoual -V F-A

G ¥ JBlas dils g0 alold) lids ) o o algd 20565 0550 5 5o 050 Dlids slass s -V V-A
Pipe Rack ik s b dlg) 5l 6,05 latil 5 (6505 oo 5 0,50 Jolsd Jolam ule, ~VA-A
S5 e Jolyp Sliodle 4 455 L Pipe Rack gl aib (gl glis| Jolas cle, -13-A
sy sl ool> L Pipe Rack #blis oo jo (Bridge ) | jlxe Jsb iSlas g b >l -Y+-A
ol o calizee Slelas )| glyls slo Ll o Pipe Rack 8 ,> -Y1-A

Pipe Rack glas | cyed ;0 (g (uilasS 5 ,00) Jlaccs slo dlg) (6,138 506 -YY-A

gl als o Pipe Rack g5, slejon 1 655 bt plin )0 lagly (9905 Jg, -VT-A
&9 lnl 9 G FB slo (o (59 3l o Sux $3g0s alols Jlas ule, -V T-A

G33 Jlpl (e Blas Sy b Jolsd 5o 589,150 lgn jae 65 Slatil -VO-A

Golasl )3 6l s gz Lo S50 slad JBlas Liim 5 U/G files &y azg ~Y5-A

Fob 5 (520 Sl 4l 59, » g slo Djple o )led g @Be (Aales TY-A

STl i L ot b 38l sgas (slasinols b STt 5 s ) I pie ] ~YA-A
ol ol ,5 ol (sl ogd (0gai Ll 5 ST s 51 0 Lo alg) bl & azgs -Y3-A
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el bl Sl 5 b gl 555 i 5o T ) 5 Lo olgf (25 6T ilaco & a5 ¥ A
Pipe Rack ol sl gllail 5,0 23,5 jla o =YV -A

675 8o Oyl s Sz S 9,50 csla b8 185 L5 4 YA

Pipe Rack sl 5w 550 (53, p (Jsb sbwl) o o dg o 5l canilows -YY-A

o 4l b b 5105 pae gz bl (slo oogf S5 3,50 53 (655 prms ~TF-A

Pipe Rack (g3, »» Jlsp sloJsS el Cuz (6505 0 glis)| JBla 5 oo -Y0-A

Sloa sloyss (3 jlusl ol slaygige 4 canlin (o s (Slo s (A -F7-A

S5 SlaJsS SHB55 (sla eond & EW L A s (5l oo b (Sinlon 5 (oo VA
Sl sl JsS Laugi lsm 2Se 5L osgume 1o YT el poe ~FA-A

oS Y1 Jlas! e Pipe Rack YU ,o Davit coas -Ya-A

t S|l isu 4 Pipe Rack ojle ab oo o)1y sla )b pdlel 9 0,91 5 -+ -A

L3, 5ee i3 0 lge Jolis oses jslay o2 alg) wienns 3 b 5l Pipe Rack o3le 4y onss ols sla b
:(Uniform Loads ) s ,:5 sla,L -V-¥--A

o Kgm2 & jgay ol Jlaie 50, Ko 1,8 coliiul )50 (o0 sloys (>ib 50 sdee j5hay 00,005 (sla )l
oy ailed 150 1) (29,5 569955 sl gl L Vaans (Job (glo s 050 50 .09,Se el S mul i
Soie o ¢ 30,5 dulone Kg & jgms U oo B aiiSis ol b alg) jlre Span 5 g e0g03 awlxe Kg/m

el 2Tyl ise 4 Kg/m o yga Jsb 5 00y b Coles 59 9 aiiSn pondi 15 Jobo 2 1) odal sy

00,5
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PIPING WEIGHT (Kg/m)
L (m)

= UNIFORM LOAD (Kg/m?)

: ( Concentrated Loads ) ! akis sla,b-Y-F+-A
5 (i gl Vo ) YL plw VT s o (i 5 2 VA YU plo o ag 5l o6 Yaora Loyl ol
awle o lacie Camlos a5 sl « Slg sla JsS aiile « Pipe Rack (g, p oot cuas (puSw Ol

23,5 ) STyl (i 4 o Jlosl BB S (1391 paseiio b gl abas Jl & jga g 00

: (Horizontal Loads ) a3l sle,l -Y-¥--A
L) ady) plee Sl ol sy ge )1, oLl 5 blasl 31 10 Z 9 X po5e Sl o b algd o5 >

Sleiee Pipe Rack sle 5 (59, 50 a8l (slog i olou! 9 ool Pipe Rack sle 0 g (g) & el
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Horizontal Load = 15%(Uniform Load) + 30%(Concentrated Loads)

oYgd a4y oVed Slavl g s a5 0uSe Jlael 0.3 5l L 30% oo ol alais sla,b 5)50 j0 1 azgs
15% o5 0058 slo,b 5,50 0 Pipe Rack =51yl o 5l is ol (i 5l Calow gz Lol ¢ ol
ple ady Sla ol 6,5 50% Slajer cu,o osei blod o] cle a5 (iSe Jloel 1, 0.15 S\l b

bl 0018 )b S dcgezs

(2ilas 0.06 05,55 oS a5 L 5Ysd 9 0.1 i L oYed ¢ 0.4 o b oY Sllaol (g 15 4S5 predsi )

: (Anchor Loads ) oo <ol blis 51 ob sla )b -F-F+-A
Coal 03505 i alg) 3l Gilise Sloz 53 1) O o Sl a5 wiloe (25 Wyl oud Fix blis 4 bgs e b ol
O)lg Oloe g 9y 28yl 4 as )3 9 Djmle 4 (G LT g blucil luld cox dgf L cpl 0 13

aloiee oMel 2|l iy 4 aly) bglas 235 50T bt ol Ceway 5l G 1y bl 0l Logas 45 0iSiea

4 ol o)lg sla )b el pos Pipe Rack Loading jlgie cov 5,00 4 L Piping iso al> o opl o 5
lo g oyl g Jomo ¢« lid slaws ¢ glas )| e o, ¢ Jsb Joli Pipe Rack  wous slul « Pipe Rack ojle
oo ¢ S o (i 28 1 oo iS5 i3 Jows ¢ (g (5l pamns b 5 (50 (5l s
« Pipe Rack calizue sl abgme (5,l0500 5 (g0 puds 0950 « by ;o Pipe Rack v « b Siiws s

Slete oMel STl idn @ ) ... g Pipe Rack glysgin (ygmwlaiod 380 Slaise
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0323 phac! Loy [ oo yaw 3L 58 : U g (55910 ,5

t g Sl Jauol 9 PIPING o solisiw! 890 b i b JSLiT — 4

: ( Carbon Steel ) ol 5¥48 -1-1
Iy ats) iz g5 ilgiee 113 byds ez Lol Cosl (olws 9¥s3 ) Carbon Steel 25 aly) cono 5 ayly i
(355 ams o¥48) Stainless Steel « (05415 adg) ) Galvanized C.S. asbe Jolaie wlixl plo

5 o Lo ady « Zirconium . Titanium « ( S5 g s 5LJ1) Monel « ( s35LT Y48 ) Alloy Steel

MO).;VJ.) ..... 5GRP‘PVC‘UL)5)Jé"ub‘&uwé)b)“&duﬁ}l‘@wy]

s >l (glos -V-1-4

s Ol le a0 Ve e BVOe e slos jo 5 (miaid slos ) ouls F e o Sl az 0 VYoo glos o Y48
Gl LSl axj0 VP v 0Vd (6,5 Ay, sled (o yige Sgdiame g

J=d 8 e olhb sles el slo ogasme (wlal 5 wiwcew Al (i ORIl pges (GO0 A S o
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Caustic , Hydrogen , See Water

H- - H, Amin , H2 ]
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Caustic , Hydrogen , See Water

Cl-, OH-, NaOH , Solution NaCl ,
Chloride , H202 , CaCl2 , H2S , (Stainless Steel ) G5 as o5
Sulfur Acid , See Water , Beer
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Stainless Steel Pipe \ .

(5 Stainless Steel Pipe

= Z.

/s =

o (]

b <

Insulati

% hsughien g Carbon Steel Traicer

w02
S Insulation

= <

= &

I~ Stainless Steel Pad

A, giness seel 7O m Stainless Steel Plate

Stainless Steel Pipe =

=]

E E Insulating Gasket

o o
=

A =

ol Z.

- Stainless Steel Foil 4 :

wm [&D) Stainless Steel Carbon Steel
=

— = ]

A =< Insulating Bolt Sleeve

Carbon Steel Support : —_—
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A312-TP304 : Cr(18%) — Ni(8%) — C(0.08%)
A312-TP316 : Cr(16%) — Ni(12%) — C(0.07%)
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Carbon Steel 450 $/ton
Low Alloy Steel 600 ~ 1100 $/ton
Aluminum 1400 $/ton
Stainless Steel (304) 2400 $/ton
Stainless Steel (321) 2500 $/ton
Stainless Steel (316) 3600 $/ton
Monel 3900 $/ton
Titanium 30,000 $/ton
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AA - N - XXXX - A - NNN

AA : Material of pipe (Table A)

N : Pressure code  (Table B)

XXXX : Pipe size (mm)

A : Insulation specification code (Table C)
NNN : Insulation thickness
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TABLE A

Matreial

Material Spec

Pipe material code

A 335 P22

AA

Alloy steel pipes

A 335P12

AB

A 335P11

AC

A 53 Gr B ERW/EFW

CA

A 53 Gr B SEAMLESS

CB

Carbon steel pipes

A 106 Gr B SEAMLESS

CC

API Gr L SEAMLESS

CD

Fabricated pipes

Fabricated by welding from
carbon steel plates

FA

A312TP304L

SA

Stainless steel pipes

A312TP316L

SB

A312TP321L

SC

Galvanized pipes

A 53 Gr B ERW

GA

TABLE B

Class Pressure rating
1 125 Lbs
150 Lbs
300 Lbs
600 Lbs
900 Lbs
1500 Lbs
2500 Lbs

N[N | B W N

class

Insulation

Type of insulation code

Heat preservation

Steam Traced and insulation

Electric Traced and insulation

Freeze Protection

TABLE C

Anti-condensation protection

Acoustic insulation

Personnel protection

QP Rz

Cold conservation
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: (Seismic Load) aJyJ; 59,05 -Y-Y
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F=m.a [Kg/m]
F : Seismic Load
m : Piping Mass

a : Acceleration
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: (Wind Load) ol (g9, -Y-\Y

tabloe Ay coal gl )l g dilaie ol JLad b csliie gl (59, 2 ol Bk 5lead o)l (69

F=P.A [Kg/m]

F : Wind Load

P : Wind Pressure

A : Pipe Section Area
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Bending Stress oo N MY

Torsion Stress : S, =——2

Longitudinal Stress : Sy =—2

Shearing Stress © S, =%
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1- Stress due to Sustained Loads (EQ-11)

2- Stress due to Occasional Loads (EQ-12)

3- Stress due to Thermal Expansion (EQ-13) :
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at, z z
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e
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8 N
g & | esomemoz-ouoo e
& o T0S EL 838400 2
lbo B0 1700 s0 i M [al TITLE:
I | HRSG AREA
S AT oS o ol | = COMPOSITE PIPING LAYOUT DRAWING
N B smsmmmuon-onso H % asnsommii-oizo m.,u DRANING NI REV. NO
& I g = E— PLAN EL.833350 ~ 840900 = FORMAT! FILE NAME: SHEET: -
A ¢ ) ¢ DESIGNED: CONTRACT NO: BASIC/DETAIL
of = — A — | Basieql
g + SLAE10BR001-DNS0 ALAE108RO01-DNSO &) DRAWN,
M CHECKED: MF CODE : SE CODE :
7 HPPROVED! DATE: 2004, 05. 3
case _|_1#7] 7] s e e o !
SECT SECTION
S = S = 1/50 —
FOR HRSG #3,#5 FOR HRSG #4,#6
RIGINATOR DWG. NO. REV. NO:
1 2 T 3 4 5 5 3 7 T 8



\ \ \ \ \ \ \
// // // // // // //
Q 4 4 4 H 4 4 4
8 @ Tl e T T — .
| | |
- I I I
704 | 1476 | 1230 | 1005
5835
SECTION B—B’
| | 1
| I | | Y |
| ﬂ | =
— = ——
I 1iifely/ il
\\\\\\\\\\\\\\\\\\\\\\\\ { == —_—— — = — — — — — |+ =i
g (11 ! f 1 ! \ g
L ) ) AN
A L L h
B B i
I
| I |
| I I
I I I
I
| I I
iy 1 1 | | I
- I I I I I - I I
120 592 | 1476 | 1230 | 1005 | 834 | 527 7 7
T T T T T 600
5843 f 1
500 750 500
, MINIMUM WORK DISTANCE MINIMUM WORK  DISTANCE
VIEW A-A VEW ot

= |
?@?@Lﬁ“@k@@ ;

.

PIPING RACK ANCHORING

1 HEXAGONAL HEAD BOLT M16 LENGTH: 110mm
BHOLE 20 mm, FINISH: BICROMATED

SUPPLIED BY ICORSA (TYPICAL x10)
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PROJECT:

TITLE:

GPRS

INSTALLATION DETAIL

DESCRIPTION CONNECTION
1 | NATURAL GAS INLET BALL VALVE 06" 150§ RF
2 | INSTRUMENTS AR INLET GATE VALVE #1'%4” NPT F MAPNA DWG. Nf: 7 REV.
3| NATURAL GAS TO HEADERS FLANGE ¢10” 150 RF
4| PILOT GAS TO HEADERS FLANGE ¢1" 1504 RF PETRO-PALA-MEFVAR 4 I oedigs 252
5 | INSTRUMENTS AR TO HEADERS FLANGE @114” 1504 RF Engineering Company '_u_u_.:‘ 9 Mg%@. 9 %»




SAMPLE FOR

PIPING
ISOMETRIC
DRAWINGS



NOTES:

1.—SPIROMETALLIC GASKET, 304/SS FLEXITE-SUPER NON ASBESTOS,
0.125" C.S. OUTER GAUGE RING, FLEXITALLIC CG OR SIMILAR.

£L

. BLOWDOWN

TAMK

\

MATERIAL LIST

ITEM | QUANTITY | SIZE DESIGNATION MATERIAL
1 7 3" |Sch 40 90 LR Elbow BW A—234—WPB (CA1)
2 1 8” |Sch 40 90 SR Elbow BW A—234—WPB (CA1)
3 1 3” |Sch 40 45 LR Elbow BW A—234—WPB (CA1)
4 1 37 |Sch 40 Tee BW A—234—WPB (CA1)
5 1 127 [Sch 40 Cap BW A—0234—WPB (CA1)
6 2 3000# 3"x1” Elbolet SW A=105 (CA1)
7 1 3000# 12"x1” Latrolet SW A—105 (CAT1)
8 1 30004 3"x1” Sockolet A—105 (CA1)
9 1 30004 3"x2” Sockolet A—105 (CA1)
10 4 Sch 80 3"x2” Conc Swage BEXPE| A—105 (CAT1)
1 2 2" [1504 RF SW Flange Sch 80 | A-105 (CA1)
12 5 3 [1504 RF WN Flange Sch 40 | A-105 (CA1)
13 1 8" 150# RF WN Flange Sch 40 A—105 (CAT1)
14 2 27 1504 4.00mm Gasket RF See Note 1 (CA1)
15 4 37 N150# 4.00mm Gasket RF See Note 1 (CA1)
16 1 8” [150# 4.00mm Gasket RF See Note 1 (CAT1)
17 1 6”7 |600#  4.00mm Gasket RF See Note 1 (CA1)
18 6.3m 3" |Sch 40 Pipe A—106 Gr.B (CA1)
19 1.1m 8" |Sch 40 Pipe A—106 Gr.B (CA1)
20 0.5m 12" |Sch STDPipe A—106 Gr.B (CA1)
9 8 Stud Bolt x 82mm A—194 2H (CA1)
16 Nuts A—194 2H (CA1)
29 12 Stud Bolt x 103mm A—193 B7 (CA1)
24 Nuts A—194 2H (CAT)
93 8 77 |Stud Bolt x 108mm A—193 B7 (CA1)
16 ?” INuts A=194 2H (CA1)
24 12 Stud Bolt x 180mm A—193 B7 (CC1)
24 Nuts A—194 2H (CA1)
PROJECT:
TITLE:
MAPNA DWG. Nf: REV.
PETRO-PALA-MEHVAR 2 A

Engineering Company

PPM

sl g &y

127 CAT | 148 HC | 40
SCALE: CONTRACT N£:
8" CAT | 148 PP | 40
; DRAWN BY . .
3 CAT | 148 He | 30 NE Do
TYPE QUANT, TYPE QUANT. TYPE QUANT, O | | TE | T CHECKED BY
¥ UNE N | SYSTEM. | SPECIF. T REVISION|  DATE REVISION PURPOSE REVIS. | CHECK. [APPROV, N1 .
SUPPORT SUPPORT SUPPORT OPERATION INSULATION APPROVED BY




SAMPLE FOR

PIPING
FABRICATION
DRAWINGS



1 2 3 4 5 6 7 8
3 W PT  COMPONENT NPS QTY  WEIGHT
WZM NO.  DESCRIPTION (DN) (MEA)  (KGS)
mié Zré 1 PIPE, A335-P22, S—160, BE 350 79M 22115
140
140 T|v 2 NOZZLE, A1B2-F22 1 16 A
82 1.6 f0.8 1 82 |
ﬁ|; 7 : | g 3 WELDOLET, A182-F22, S-160 X S—160, BW 35065 1 34
i W i 4 SOCKOLET, A182-F22, CL6000, SW 350X50 1 2.4
| 7] < | 5 HALF COUPLING, A182-F22, CL600O, SW 350%20 4 18
NOZZLE
St PIPING FABRICATION STD DWG | | 6 9ODEG. LR ELBOW, A234-WP22, S—160, BW 350 2 472.0
(THERMOWELL INSTALLATION DETAIL) [ 7 | 7 SAMPLING NOZZLE, A182-F22, 0.038X461L 1
THERMOWELL SHOULD BE INSTALLED BEFORE HYDRO.TEST AT SITE S | | S 8 PLATE, A387-22 OR EQUIVALENT 0.D15X4T ; ‘
CONN TO CONN TO =~ 7 «
HRSG#1 HP S/H OUTLET HDR. [ SAMPLING NOZ. = | | 9 CAP, A182-F22, CL6000, SW 32 1
Y= 20431680 EL +244940 . — | © |
X= 20736910 SEE DETAIL™B = N
\l/ v
< PIECE  LENGTH NPS REMARKS
NO (M) (M)
f <> 3159 350 c
<> 4736 350
BEFORE HYDRO TEST AFTER HYDRO TEST
»oh
DETAIL"A”
CONN T0
PTZ-606(10F1) -
Y= 20434773
X= 20733220
EL +245149 up
/ A
SEE DETAIL"A”
o6
- — - N
21112
4734 c
CONN TO 4736
350X20NS START-UP AIR VENT . .
S DETAIL °C DETAIL "D
0pe. NO.<1> ITEM NO.<2> ITEM
7.
461 EL +244909 / 350X50NS
278 183 CONN TO [
PTZ-607(10F1)
100 3558 ®) Y= 20435955
%% 350X20NS X= 20733220
5 , 3571 | EL +245137
|
\\/,,/\i EL +244904 ,,
| 350X65NS
12.7 +0.5 .
SAMPLING NOZZLE L. | . 2
o \\ 7
. <% 350X20NS .
® | 3 :
— W \_M_o AP s 89.4
CONN.TO S ] : : W 4 S DETALE 7 & oo EL +244882
1LBAS0BR60T-DN20 \ N [ R A I I W H EL +244899 W
» o] 7 X
3/4" PIPING NR= i ) S
= B wz;%mm S Rev. DESCRIPTION DATE |DESIGNED| DATE | CHKD DATE | APPR. |~
X <
L 1 N
. 038 -
WITNESS MARK ™" & PORT HOLE 6-02.5 HOLES T WITNESS MARK ™" & PORT HOLE
DIRECTION IS TOWARD SOUTH b | — DIRECTION IS TOWARD SOUTH QONN TO
et PTZ~-101(20F12)
| Y= 20437490 PROJECT
\/\ 1] 20733220
dl =| L —
2 T :
- ol TITLE:
m” [SOMETRIC DRAWING FOR FABRICATION
o —TeT
DRAWING  NO: REV. NO:
- o N SCALE: FORMAT: FILE NAME: SHEET: o [
DETAIL'B o ~ -
oM~ Moo - 4 4_ 1 = DESIGNED: CONTRACT NO: BASIC/DETAIL |
SAMPLING NOZZLE el g 0 DRAVIN:
e — CHECKED: MF CODE : SE CODE :
A .
LINE NO & NPS SPEC. P&ID DRANNG NO. oy | %0 | by | % | T | e FLUD sPooL NO. END TO END i T APPROVED:
1LBA30BRO01 —DN350 AA—6 |MP—KRC-GM—02-HLO-001| 102 | 528 95 | 523 [190MMm| H STEAM 1LBA30BROO1—PD13728MM - 13
1LBA30BROO1—-PD25294M 35
PETRO—PALA-MEHVAR F
by o . Prm "
SECTION"B-B Engineering Company b@g% @n@%@@
DETAIL"E”
LOOKING NORTH —_—
ORIGINATOR DWG. NO. REV. NO:
1 2 3 4 7 5 7 6 7 8



1 2 3 4 | 5 6 7 8
3]
453 89.4°
EL +1077803 PT  COMPONENT NPS QTY
NO.  DESCRIPTION (DN) (MEA)
A N NN N
1 PIPE, A335-P22, S—160, BE 300 18.3 M
AN 300NS N—
CONN TO — 2 SOCKOLET, A182-F22, CL6000, SW 300X50 1
H _UAN\STC oF t& SUPPORT LUGS SHOULD BE INSTALLED SUPPORT LUGS FOR FIXATION
453 89.4 BETORE HIDRO TEST * AT 3 QODEG. LR ELBOW, A234-WP22, S—160, BW 300 5
£L +1077803 XIL
\\ 89.4° T ) T H« o “
] 300NS PIECE LENGTH NPS REMARKS
mwsz:wo (2 OF 14) NO- (M) ()
%95 >< d> 3117 300
~— <> 1537 300
P v CONN TO 3> 832 300
) PTZ-101(3 OF 14) 4> 6000 300
EL +1073756 .
| ot DETAIL’B S om0 30
v N 11599121 16 TERALBE RO GF S SIS WATERAL <> 2596 300 (AFTER STEAM BLOWING OUT)
EL 1062395 7> 3846 300 (BEFORE STEAM BLOWING OUT)
B s 9.4°
EL +1073780
V CONN TO
PTZ-101(3 OF 14)
E 5729794
N 11599121 o
v EL 41069395 IT SHOULD BE REMOVED VALVE INTERNAL S
BEFORE STEAM BLOWING OUT 3
89.4 ° v
EL +1073780 g ,m,ré
] - 2ot —
up up
3 A A
FE 0.6™
300X50NS W s
~ O Q SEE DETAIL "B" 1LBAS0CF103 0.6" - O
M N
AA201 szcm 2 2
CONN TO NO.<6> ITEM NO.<7> ITEM
C . 1LBA30BR401
SEE DETAIL "A" @ E 5729794
EL +1062411 8 N 11597521 PIPE END PREPARATION AT THE
Z g EL +1062227
a/@ 300X50NS R 3] WELD POINT FOR SLOPED LINES.
@ y EL +1062438
CONN TO
1LBA30BR401
B E 5729794
B N 11597521
— EL +1062227 3 =
n 3 <~
\“ +1062438 J o
@ 3
%
5
S
D
FLOW NOZZLE SPOOL
(SUPPLIED BY INSTRUMENT)
@\ Rev. DESCRIPTION DATE [DESIGNED | DATE | CHKD DATE | APPR.
_ 89.4 o \
EL +1062469
e \ AFTER STEAM BLOWING OUT PROJECT
EL +1062469 ~ |
g 1o
E g g
TITLE:
59 3 [SOMETRIC DRAWING FOR FABRICATION
BEFORE STEAM BLOWING OUT @m DRAWING  NO: REV. NO:
FOR SPARE SCALE: FORMAT: FILE NAME: SHEET: OF:
DESIGNED: CONTRACT NO: BASIC/DETAIL
— DESICN
DRAWN:
CHECKED: MF CODE : SE CODE :
MAWP | MAWT NOP NOT INS. INS. APPROVED:
LINE NO & NPS SPEC. P&ID DRAWING NO. (o) | (°0) | (bora) | (°0) K er FLUID a
TLBA30BR0O0T—DN300 AA—6 VP—DNC—GH—HLO-001 702.0 |528.0 |94.00 [522.3 [190.0 | H STEAM SECTION "A” °
TAP LOCATION
. ru\m -
PETRO-PALA-MEHVAR PPM i
o
Engineering C ]
ngineering Company b@g% @%@Mﬂ%@
DETAIL"A"
LOOKING NORTH ORIGINATOR DWG. NO. REV. NO:
1 2 3 5 6 7 8




1 2 3 4 5 6 7 | 8
g W PT COMPONENT NPS QTY  WEIGHT
WZM NO.  DESCRIPTION (DN) (MEA)  (KGS)
m?xv Zré 1 PIPE, A335-P22, S—160, BE 400 63 M 22689
o~
! 2 PIPE, A335-P22, S—160, BE 350 30 M 837.4
o 3 PIPE, A335-P22, S—160, BE 150 0.9 M 60.3
4 CON. REDUCER, A234—WP22, S—160 X 400X350 1 121.0
3 5 3530 S-160, BW
37 4530 5 WELDOLET, A182-F22, S-160 X S—160, BW  400X150 1 12.7
s 6 WELDOLET, A182-F22, S-160 X S—160, BW  400X100 1 48
DETAIL D
NO<55 TN 7 HALF COUPLING, A182-F22, CL6000, SW 400X20 2 0.9
8 90DEG. LR ELBOW, A234-WP22, S-160, BW 400 3 1050.0
DETAL C 9 45DEG. LR ELBOW, A234-WP22, S—160, BW 350 1 118.0
NO.<4> [TEM
SEE PIPING FABRICATION STD DWG. 10 HALF COUPLING, A182-F22, CL6000, SW 150X32 1 1.0
(THERMOWELL INSTALLATION DETAIL)
THERMOWELL SHOULD BE INSTALLED BEFORE HYDRO.TEST AT SITE 11 SOCKOLET, A182-F22, CL600C, SW 150X25 1 0.6
B 12 HALF COUPLING, A182-F22, CL6000, SW 150X20 2 0.9
89.4°
EL +219500 13 CAP, A234-WP22, S—160, BW 150 1 7.8
SEE DETAIL "A” / 14 HALF COUPLING, A182-F22, CLB00O, SW 25 1 0.6
® @N EL +219532 15 PIPE, A335-P22, S—160, PE 25 0.1 M 0.5
IR ) e s 16 CAP, A1B2—F22, CL6000, SW 25 1 06
\ /
e - 400X350NS 1LBAS0BR003 S 17 LATERAL, A182-F22 OR EQ., S—160, BW 400X350 1 -
. 5 EL +219510 ~
! c Ls CONN TO
<
! © Y= 20506370
& w,ﬁzmwuommoou X= 20643886 PIECE LENGTH NPS REMARKS
LOOKIEONS NES EL +219551 NO (VM) (MM)
[ i PP > 552 350
” ~ 2 ALBA3O g <> 1190 350
boRoaed | 2 Lsp \P40! o 351230 350
F ! [ T 2LBA30 4> 1484 400
% ! , AA0S3 ) A = 5> 3532 400
, m@/zmo” L | %2 e 6> 1202 400
CONN TO | | ald <> 900 150
PTZ-101(70F12) g W W ‘ I CONN TO ci
ic 0eerss - , @ e S |
EL +216769 | , g Y= 20645199 < |
y . EL +218700
E (6] CONN TO
‘ 150X20NS g 400XT00NS PTZ-101(120F12)
B ! 7 Y= 20506370
- 7 T X= 20645486
REAMED 200 : EL +219544
o o |T02ns ALBA30BRO04
S 3
S 50
SEE DETAIL "B” an |
_ 400X20NS b (8] |
| S s @ < A/mo#u \fmxzoimp SUPPLIED BY
| - -t
, D EL +216798 | STEAM TURBINE MAKER
| 1
I 50
|
|
! - T50X25NS 41.1
| \\\ M%E;
L 3 ,
LT e 2 CONN_TO
v N ALCM70BROO1 |
Ay SN Y= 20498225 -
S X= 20645486 o ! 7«
MU 3 EL +215652 F\ , Rev. DESCRIPTION DATE  |DESIGNED | DATE | CHKD DATE APPR.
)
3 - e | T
N 1~ HERMOWELL NOZZLE SUPPLIED BY
, STEAM TURBINE MAKER
|
6] 400X20NS |
, o
DETAIL "B” , <y PROJECT
fe}
R6 = o
| TITLE:
| ISOMETRIC DRAWING FOR FABRICATION
Tﬁ ™= Final bore 24.67 0r
, after welding DRAWING  NO: REV. NO:
24G7 SCALE: FORMAT: FILE NAME: SHEET: OF:
38 DESIGNED: CONTRACT NO: w>m,o\om4>:r
| DESIGN
| DRAWN:
| CHECKED: MF CODE SE CODE :
| .
LNE KO & NPS SPEC. P&ID DRANNG NO. o A I P B L L B B FLUD SPOOL NO. END T END - APPROVED:
ALBA30BR004-DN400 AA-B MP—-KRC-GM-02-SM0-Q01 102 528 85 523 | 205MM H STEAM 1LBA30BRO03—-PP12034MM UW%>:’ >
2. BA30BRO0O3—DN350 AA—6| MP—KRC—GM—02-SM0—Q01 102 528 35 523 | 190MM H STEAM 2. BA30BRO03—P011586MM INSTALLATION OF THERMOWELL
- - —KRC—GM—02-SM0-q01 102 528 95 | 523 | 190MM| H STEAM ALBA30BRO04—P[011150MM NOZZLE AND FINAL DRILLING WORK SHOULD iao S 2
1LBA30BROO3—~DN350 AA—6| MP—KRC—GM—02-SMO-Q01 A AV Noases A0 EINAL DRILNG IoRK Soe PETRO—PALA-MEHVAR PR dige S
ALBA30BROD4—PD&5504M Engineering Company m@mw@% @@%&@
ALBA30BR0O04—-P04912MM
ALBA30BRO0O4—P[05 900MM
ORIGINATOR DWG. NO. REV. NO:
1 2 3 4 5 6 7 8




] 2 3 4 5 6 7 8
i W PT  COMPONENT NPS QTY  WEIGHT
wx\)\M NO.  DESCRIPTION (ON) (MEA)  (KGS)
e
mﬁx Zré 1 PIPE, A106-B, S—40, BE 250 197 M 11833
2 WELDOLET, A105, S—40 X S—160, BW 250X80 1 1.9
105 3 SOCKOLET, A10S, CL6000, SW 250X50 1 24
82
4 SOCKOLET, A105, CL3000, SW 250%50 2 15
1.6 0.8 f CONN T0 5 HALF COUPLING, A105, CL3000, NPT 250X25 4 1.4
D38| \ PTZ-103(20F12)
; Y= 20443590 6 HALF COUPLING, A105, CL3000, SW 250X20 5 12
7 (=)
£ X= 20719789
| EL +228286 7 90DEG. LR ELBOW, A234-VWPB, S—40, BW 250 4 1416
8ol 8 PLATE, A36 OR EQUIVALENT MATERIAL 0.D15X4T 1
[ . /. e g 9 CAP, A105, CL3000, SW 32 1
s 4
WELDOLET , V\ NOZZLE o M 10 SAMPLING NOZZLE, A105, 0.D3BX378L, -
(2
(BN100, SCH.160) [ S| 11 NOZZLE, A105, (SEE DETAIL "C")
, ik :
v 87 S|& [
< h = SEE PIPING FABRICATION STD DWG. o 1o h@q® ﬂP E
. 518 (THERMOWELL INSTALLATION DETAIL)
o g\ g START-UP VENT 250X20NS !
L S < 7 THERMOWELL SHOULD BE INSTALLED BEFORE HYDRO.TEST AT SITE Y= 20443590 PIECE B! M REMARKS
o X= 20723723 (6] | () (w0
o 250X20NS
o PI O\ EL +228484 o> 2169 550
J o= CONN TO 1LBB20 <> 6000 250
1 R - PTZ-608(10F1) CP501 35 089 250
) Y= 20443590 CONN TO S s 50
o \.&. Y= 20724223 PTZ-603(10F1) <5> 1088 250
o [— \\ EL +228540 Y= 20443590 6> 6000 250
, X= 20723022
! EL +228487
|
250X20NS
1.6+ 0.8 ||, . 250X50NS (L
DETAIL"C
—_— (9) “eL +228326
R Yo
TS 250X20NS
\
!
”Nmoxmozw ‘ )
, o \\/
@ SEE DETAL'C’
WITNESS MARK ™*” & PORT HOLE 378
DIRECTION IS TOWARD EAST
142 , 236
7 273 100
Ly N e s
: SEE DETAL’A®
EL +228350 CONN O | j
T SAMPLING NOZZLE l/\d\\l/w
- |
© kS |
16 405 SAMPLING
89.4° | NOZZLE
EL +226451 SEE DETAL'S® , oz
CONN TO
# HRSG/LP OUTLET _ o connTo
= 20436190 @ o - - 5] T _ 5 1LBB20BR60I-DN20 Rev DESCRIPTION DATE |DESIGNED| DATE | CHKD DATE | APPR.
= 20726170 %, 2 8 CAP 3/4" PIPING
EL +219400 e, S 7 7 7
N 52 _| 38 | 26|
REMOVE BURRS
) 6-935 HOLES .
WITNESS MARK " & PORT HOLE
DIRECTION IS TOWARD EAST
250X50NS — SROJECT
\ N mrw: k/\w“\\l/n
CONN T0 89.4 e TITLE:
1LBB20BR401 EL +226500 LOOKING WEST =zl i
B T o) ISOMETRIC DRAWING FOR FABRICATION
SECTION'B-B DETAIL"A”
DRAWING  NO: REV. NO:
SCALE: FORMAT: FILE NAME: SHEET: OF:
U O % DESIGNED: CONTRACT NO: BASIC /DETAIL
& I DESICN
~ DRAWN:
— CHECKED: MF CODE SE CODE
MAWP | WAWT | NOP | NOT | INS. INS. APPROVED:
LINE NO & NPS SPEC. P&ID DRAWING NO. o I B A S R et FLUID SPOOL NO. END TO END
1LBB20BR0O01-DN250 CC-2 | MP—KRC-GM—-02—HL0-00p 111 269 9.6 233 50MM H STEAM 1LBB20BR0O01-P0O1| 2758 MM
1LBB20BRO0T—P02| 6681 MM
= oS
T . S
- g
Engineering Company MN @
DETAIL'B" IGFFRIYI A
ORIGINATOR DWG. NO. REV. NO:
1 2 3 4 o} 6 7 8




SAMPLE FOR

STANDARD
PIPE SUPPORT



6 200 L P e,

10

CLOSING PLATE

TRUNNION PIPE
|
|
|

e

==
(&)=

TYP.

REINFORCEMENT
IF REQUIRED BY

SUPPORT BEAN

STRESS ANALYSIS
(FOR DETAIL SEE SHT 2/2)

TYPE "A”

NPS MARK: (3)
NpPs | RUN | TRUNION | TRUNION ]
MARK | PIPE PIPE PIPE w R o L
SIZE SIZE |THK. (P)
02 2”7 112" NO PAD
03 3 27 130 | 45
04 47 37 160 | 57 | 120°
06 6” 4" SCH. 40| 240 | 84
08 8” 6” 290 | 110
10 10” 6" 300 | 137 | 115° g
12 127 8” 360 | 162
14 14”7 10”7 410 | 183 1o
16 16”7 127 SCH. 30 | 465 | 203
18”7 »
18 14 510 | 229 | ..
20 207 16" 560 | 254
24 247 16”7 570 | 305 | 90°
26 26”7 16” SCH. 30 | 580 | 330
30”7 »
30 18 650 | 381 90" | 10
32 327 18™ 650 | 406
36 36”7 20" 700 | 457

RN
I
6 200 L p
o |
— |
S yait
I s | | | N I
o dl
L] | ™
N
® |\
REINFORCEMENT
IF REQUIRED BY
STRESS ANALYSIS
TYPE "B”
MATERIAL MARK:(2)
MATERIAL OF
LENGTH DES: RUN PIPE Cé%;]gﬁ]
MARK: (4) TEMP . MEMBER
MARK A
MARK| L OTOC A283 Gr.C
1| 400 427 <C (b) NOTE=1/A53 Gr.A or Gr.B
2 600 @ A283 Gr.C
INDICATION
SG-02— [ | |- [ |
(1)  (2) (3) (4)
1-LUG TYPE
2-NPS MARK
3—MATERIAL MARK
4-LENGTH MARK

NOTE:

1-SAME MATERIAL OF RUN PIPE CAN BE APPLIED FOR THE MATERIAL.

DRAWING TITLE Rev.
SINGLE TRUNNION ON
VERTICAL PIPE
o0 . g SHEET
(CS—WITHOUT PWHT) |
S =072 JL

e dige oS L0

659 yezndl g

PETRO—PALA-MEHVAR

Engineering Company

Page Of




BRANCH PIPE

TYPE "A”

1.8"9 NPT
TEST.HOLE
NOTE:1

BRANCH PIPE
30"

RUN PIPE_—
( 307 %
SEE DETAIL Y7 SEE DETAIL "W"
99 99
TYPE "C”
BRANCH PIPE
30"
L1
|
N
\RUN ”P\PE%
30
SEE DETAIL 7Y~ SEE DETAL “W"
99 99
TYPE ”D”

+ 1 1 S V%
S — E—
. ‘ o f N
\
3
99 99
99 95 E—H—AL Y
DETAL X B 3
REFERENCE AENSION PAD TYPE SELECTION TABLE (AS PER SP—-2219-50-4)
BRANCH L LL ¢ RUN PIPE SIZE
PIPE SIZE 3 |47 67 [8” [10" [127 [ 147[ 167187 [ 207 [24” [267 |28 | 307 | 327347 [ 367 38~
2" 50 | 50 2
3” 50 | 59 3
- 47
4 58 | 76 | ||]
e 85 |111] (L L 6 TYPE “A”&”C
- N 8"
8” 110|143 n
Q(/) AR s
10 137 | 178 i W [y
12” 162 211| / s
Il 0 14”
14” 178 | 232 ]Z 5
16” 204|265 | [/ T .
% O | 18
18 229 | 298 (/)O Z | 5o TYPE "B"&"D"
20” 254|330 {i 8(( 24"
24" 305|397| [ I
26” 330|429 ||| g
28” 356|463 }
30” 381|495 { 38”
327 407 529]
36” 457 | 594
— — — X —
38” 483 | 628 SR-01
(1) (2)  (3) (4)
1-TYPE OF PAD
2—RUN PIPE SIZE
3—BRANCH PIPE SIZE
4—LINE CLASS
NOTE: DRAWING TITLE Rev.
1. DRILL AND TAP ¢1/8” NPT THROUCH REINFORCING
PAD ONLY. DO NOT PLUG AFTER TESTING.
2. IF REINFORCING PAD MADE OF TWO PIECES.PROVIDE REINFORCING PAD
VENT HOLE TO EACH PIECE. . . SHEET
3. PAD SHALL BE MADE BY CUTTING PIPE 2 ~ 38
(SAME MATERIAL OF RUN PIPE)
IN PRINCIPLE. 1
4. FOR APPLICATION REFER TO SP-2219-50—4 —
(BRANCH TABLE) 1
< Page Of
PETRO—PALA-MEHVAR e T

Engineering Company

o,




BRANCH PIPE
30"

-
%

SEE DETAIL "W~

\RUN_PIPE
| 307

Q//

SEE DETAIL Y”

TYPE "D

1.8"0 NPT
TEST.HOLE

I

. DETAL 7Y~

;@% b —

s

DETAL

99W99

NOTE:

t =SAME AS RUN PIPE THICKNESS
1. DRILL AND TAP @1/8" NPT THROUCH REINFORCING

PAD ONLY. DO NOT PLUG AFTER TESTING.
2. IF REINFORCING PAD MADE OF TWO PIECES.PROVIDE
VENT HOLE TO EACH PIECE.
3. PAD SHALL BE MADE BY CUTTING PIPE
(SAME MATERIAL OF RUN PIPE)
IN PRINCIPLE.

DRAWING TITLE

REINFORCING PADFOR 30'x30" PIPE TO PIPECONNECTION

Rev.

SHEET

Page Of

@ yezndlg

PETRO—PALA-MFEHVAR

Engineering Company




SAMPLE FOR

SPECIAL
PIPE SUPPORT



o A\ 2943 N NOTES: i MATERIAL LIST ar.
1.— MATERIAL REQUIRED FOR SIX (6) BOILERS. || PLATE 510:250x10mm. (A-240 TP.304) b
2.~ INSERT A STAINLESS STEEL SHEET (THK=0,5 mm.) |2 | HEB-120 L=3s0mm (DN ST-37-2) 12
BETWEEN PIPE AND CLAMP. 3 | IPE=200 L=204mm. (CUT AT MIDDLE)(DIN ST-37-2) 6
- 4 | ROD BAR ¥ 30 L=50mm. (DN ST-37-2) 2
500 NOTE—2 | 5 | TWO BOLT CLAMP ¥ 6" (DIN ST-37-2) 12
= = !\Q@ 6 | NUT M=16 (A-194 2H) %
+ + 7 | IPE=200 L=300mm. (CUT AT MIDDLE!15mm.)(DIN ST-37-2) 6
ola § , i 8 | HEB-200 L=965mm. (DN ST-37-2) 6
DT . LPFW=6" SCH.T0S-IA4 R V i 9 | L-70x7 L=636mm. (DN ST-37-2) 6
W EL. 25300 o ] o] 10 | PLATE 250x130x15mm. (DIN ST-37-2) 5
% 00F COLUMNS - - o o 11| PLATE 360x200x15mm. (DIN ST-37-2) 6
+ TB—200 LXIST il N I~ 1 5 12| BOLT M~16 L=65mm. (A-307 B) 48
. - , JY 13 | PLATE 532¢100x0.5mm. (A-240 TP.304) 12
B _ L] : -
0 G
(TT11] T1.0.5. EL.24770 : ,
WN\E
m
/ 20
\\MHHHWN\QWHHM HEB—200 . \a
& EXIST. [
i HEB—200
HOLE ¥ 18 ) ) REVISION| DATE REVISION PURPOSE DRAW. [CHECK JAPPROV]
SECTION D—D
TYP.
o - 510 _
| 1 - SECTION"A—A 3 [ = = 33
%H Loy VENT. HOLE
[ SERe LPFW—8" SCH.10S-IA3 | ¥6mm. || o
* EL. 25300
THK. 15 &4o 1 @ | ﬁ
i AN N e DO NOT WELD : T T
HOLE ¥ 18 = (TYP) I I
e Ve e | <P = ge EERIIEN B e PIPING SUPPORTS
I ] 6 6
Lo
0 i g DETAIL 7”7 N @\ 7 7 lﬂi TYP
50| | | |50 %‘ | . MAPNA DWG. Ni: REV.
THERMAL FORCES | 3 g /‘
- 200 _ DISPLAC (N) | | | W @
= = PIPE | NODE | x [ Y]z | Fx FY Fz 2 200 2
g’ 65 | 0 |+1] 0] €527 | —2235 | €3045
SECTION "B—B’ 6" 320 |0l 0O - | —2222 | €1592 SECTION 'Cc-C”
NORTH -
Q @ LINE N? LPFW-8" SCH.105-IA3 1SO. N? 2-2263-600-027 ﬂmfzzmo mouﬁcw PETRO-PALA-MEHVAR \_u_u:._l g S
R LPFW—6" SCH.10S—1A4 ‘ ngincering Company 5 @W@@%@ g 5%
@ 7 THERMAL FX FY FZ MX MY MZ Y
J J NODE N? __ — DISPLAC. MY
A A LOADS - - - - - - NORTH
DU T ?2C ' _ UNIT. | FORCES MOMENTS m v i e
85 ‘ . : N : Nm
@ B . v _ " ) 0 Q DRAWN BY NE.
z X
_ |7 - SUPPORT N? LPFW=005 i R CHECKED BY NE
NEUL T UNIT.: APPROVED BY )




SAMPLE FOR

ANALYTICAL
ISOMETRIC
DRAWINGS



NOTES:

1.-SPIROMETALLIC GASKET, 304/SS FLEXITE-SUPER NON ASBESTOS,

0.125" C.S. OUTER GAUGE RING, FLEXITALLIC CG OR SIMILAR.

MATERIAL LIST

ITEM [QUANTITY | SIZE DESIGNATION MATERIAL

1 8 3"|Sch 80 90 LR Elbow BW A=234 WPB (CC3)
2 12 4"|Sch 12090 (R Elbow BW A=234 WPB (CC3)
3 18 6"|Sch 12090 (R Elbow BW A=234 WPB (CC3)
4 2 [Sch 80 4"x3" Ecc Red BW (F O.B))A-234 WPB (CC3)
5 & [Sch 1206"x4” Ecc Red BW (F.0.B])A-234 WPB (CC3)
6 2 6" [Sch 120 Tee BW A=234 WPB (CC3)
7 2 ch 80 47x3" Weldolet A=105 (CC:

8 2 ch B0 67x3" Weldolet A=105_(CC:

[l 2 ch 120 67x4" Weldolet A=105_(CC:

10 1 000# _6"x1" Sockolet A=105_(CC.

1 2 4"[600# _RF WN Flange Sch 120 | A=105 (CC3)

12 2 4"[600# _ 4.00mm Gasket RF See Note 1 (CC3)
13 [147.2m 3"|Sch 80 Pipe A=106 Gr.8 (CC3)
14_[133.0m 4" [Sch 120 Pipe A=106 Gr.B (CC3)
15_[218.0m 6" [Sch 120 Pipe A=106 Gr.B (CC3)
16 | 03m 1" |Seh 160 Pipe A=106 Gr.B (CC3)
17 16 Stud Bolt x_146mm A=193 B7 (CC3)

32 Nuts A=193 B7 (CC3)
PROJECT:
TNE:

TOTAL ISOMETRIC OF HP STEAM LINE

MAPNA DWG. NE:

7 REV.

PETR0-PALA-MEHVAR

Engineering Company

@

[

y55a¥lg 8y

F
1" CC3 | 148 30 E
- e SCALE: 7 CONTRACT NE:
6 CC3 | 148 HC | 50 D
4 3 | 148 He | 30 c DRAWN BY NE. DWG
TENP. | PRESS. THICKN. CHECKED BY
TIPE QUANT. TPE QUANT. TIPE QUANT. TYPE
¥ e N |svsTeu|speor, (St Llod . DATE REVISION PURPOSE REVIS. | CHECK. |APPRO Nf.
SUPPORT SUPPORT SUPPORT QPERATION INSULATION APPROVED BY




RESTRAINT | THERMAL LOAD (N.)
SUPP. NE | NODE NE | papron | DISPLAC. DEAD THERVAL | VD =S | WIND E-W | oo - [RYDRAULC GENERAL NOTES
(mm.) | WEIGHT _| EXPANSION | DIRECTION | DIRECTION TEST
193
sH-700| 5 [0 — 47856 1387 3123 | 17236 | —74598]1
19 i =501 ! 50 955718162 20651 1= DO NOT SCALE THIS DRAWING. USE FIGURE
82
SH-701 45 ! ) —97515 | 50848 ! 5611 5273 27804 | —167186| DIMENSIONS ONLY.
17
I 9 — ALL BENDS SHALL BE 3xDN RADIUS UNLESS
SH—-702 55 = 9 = =
! 450 29568] 3120 | 344 7673 26800 OTHERWISE IS INDICATED.
I 337 15791 | 24562 | 12126 | 31295 | & .
SH-703| 65 —50749 | 13959 2599 | 3218 15165 | 88638 PIPE 16"¥ R = 1220 MM
o 2138 | 193717 | —5902 | 38569 | 103551 | 3470 PIPE 247¥ R = 1830 WM
3 =
Iy SH-704| 95 —50260 | =51437 | 1931 | 1857 | 11867 | —B3236 PIPE 28"¥ R = 2134 MM
—70
W Q —3774 —10071] 22614 6351 39196 —6143
Sy SH-705| 100 0 | =P0890 | ToT/0 [ 4343 2953 79483 [—HOS07) 5.~ BOTH SIONS +/~ SHALL BE CONSIDERED FOR ALL
m —92 WIND & SEISMIC LOADS (HORIZONTAL & VERTICAL)
SH—706 ns —37971 23773 3558 1405 11555 —B0669
w Hw 4.— DEAD WEIGHT LOADS FOR OTHER PIPES ON
SH-707| 135 —37844 | 16501 | 4023 1154 13047 | —60354 PIPE RACK :
2
—3811 —21016 22097 6455 38767 —6294 ”
SH-708 | 155 —54627 | 13860 | 5314 3960 21482 | —86782 PIPE 18" SCH.40 335 Kg/m
140 PIPE 12" SCH.40 180 Kg/m
SH-708| 165 W < 44473 | —47508] 1679 | 1051 10475 | —71112 PIPE 10" SCH.40 135 Kg/m
, =631 | 72217 | zeo 1535 | 31435 | —1000 PIPE 8" SCH.40 95 Kg/m
SH-710 175 —59100 6756 235 1546 14114 —93179
| —2344| 118097 9897 32511 102806 —3594] DWM M: WWHMW MM ”@“3
. g/m
SH-711| 195 —19930 | —8B9% | 636 87 7489 | —30509 PIPE 4" SCH.80 43 Kg/m
=204 | 5597 | 14591 | B4l | 17276 | —3147 PIPE 3" SCH.80 31 Kg/m
SH-712 205 \Mvum —27010 —949 1540 2780 8467 —41339 PIPE 3 SCH.40 28 X@\E
=80 PIPE 2" SCH.80 13 Kg/m
SH-713 | 220 B o B 948 4387 | —25807 PIPE 1° SCH.80 6 Kg/m
—77
SH=TI4 ) 240 O | =15998 1 201 1545 [ 942 1 4589 [ =2372715 _ | OADING DUE TU FRICTION BETWEEN PIPE SUPPORT
0 —TOE | —T138% | 14877 | 5054 | 18073 | —TG4B |  SHOE & PIPE RACK SHALL BE CONSIDERED.
SH-715 260 0 —29819 1279 2012 2780 9472 —45519
108 FRICTION FACTOR OF 0.3 SHALL BE ASSUMED.
—6
SH-716 | 270 0 —75695 | 84726 | 553 577 3568 | —24T61
35
[0 —129 | 37339 | 13908 | T411 | 10695 | 190
SH-717 280 0 —20702 —1029 297 2146 5948 — 31589
| 0 3510 —41645 2128 17215 38161 5419
95
SH-718 | 1005 o0 —13014 | 1443 | 1634 2341 | 4953 | —20116
i \%m REFERENCE DRAWINGS
SH-104 1020 [ 9] —34497 —239 1487 434 BO6E —51577
—48
EGil 3790 | 10234 | 371 55704 | 653
SH-103| 1032 —34244 | 3294 355 386 7823 | —52007| I.— LIMIT POINTS 0-2263-600-100
—93 —41416 60 19920 22309 —181
—35
SH-102 | 1051 —35197 | 5431 621 g 8253 | —35565
1607 | 27767 | 2074 | 5621 | 4052 2612
=70
SH-101 | 1085 [0 =39987 [ —31539 | 477 369 6387 | —43590
0 —1765 14660 1760 17717 19908 —2307
-3 —2750 —18400 11617 2448 9657 —4450
SH-100 1o —25377 | —12472 2781 3883 7418 —39415
1
SH-105 12500 —4871 3727 315 329 1379 —4901
B9
SH-719 | 2005 o —12313 | 47635 | 824 084 | 3897 | —19036
=53
[—70 |
SH—204 2020 | [0] —34986 —2847 731 2 8005 —52320
—52
— 420 —4663| 11335 | 686 56347 | 579
SH-203 | 2032 —33887 [ 3785 276 | 171 7767 | =52353
! L3 —48453 | 591 19507 | 21659 | 35
SH—202 2051 —35416 5404 629 296 8270 — 35908
1581 31983 1876 5319 4412 2572
SH-201 | 2085 —30800 | —31868 | 523 | 789 6937 | —43310
—1760 14058 1731 17669 19851 —2898
—2772 | 18355 | 11628 | 2450 [ 9662 [ —4485 |
SH-200 2110 —25480 | —12137 2844 3975 7475 —39573
T
SH-205 | 13500 =387 3731 313 335 373 | =4901
SH-720 3005 —12035 8017 421 902 2964 —18651
—88
70
SH—304 3020 0 —35168 —4232 351 9 8088 —52538
—72
Q 792 —1680 12121 538 55474 1166
SH-303 | 3032 —¢ —33857 | 4363 | 207 | 88 7730 | =52352
0o —495 | —62021 | 269 | 19773 | 21161 | 867
—35
SH-302 | 3051 /0o —35424 | 5154 | 555 | 163 [ 8224 [ —35892]| PIPING SUPPORT LEGEND
I Q 1793 43804 1980 5543 4382 2926
=70
SH-301 | 3085 [0 —30872 | —31896 | 406 53 7097 | —43351 —
2 [0 —1792 | 12437 | 1820 17852 | 19730 | —2951 RIGID RESTRAINT
25 -3 —2770 | —18798 12077 | 3039 10117 | —4479
m WL\.“ SH-300 3110 —325469 | —13384 4329 2785 9876 —39544 SPRING HANGER
1
glh
SH-305 | 14500 —4871 | 4029 | ®16 3 426 | —4901
—[S 1 SEISUIC DAMPER RESTRANT.

—

DESIGN. CODE ASME B31.1

DESIGN. PRESS. 54 1 | bar

DESIGN. TEMP.: 440 | 404 | °C

EXPANSION: 532 | 527 | mm/mt
REF. TEMP.: 15 ] 15 |
SECTION NE 1 2 3 4 5
NOMINAL
mﬁzﬂmm 28" | 24 | 16" | 4" | 12"
SCHEDULE 226 60 | 60 | 40 [ sm
CORROSION (mm)| 1,58 | 1,58 | 1,58 | 1,58 | 1,58
Insulation Thk.
(rom) 200 | 200 | 200 | 130 | 160
INSULATION
TVPE (kg/m?) | 120 | 120|120 | 120 120
SPECIF. GRAV. N O e
FLUD
MILL
TOLERANGE % | 125 | 125 | 125 [ 125 | 125
MATERIAL 1 2 |3 4| s
A-691 |SA 335|SA 335|SA 335| A-106
G 622 |Tpii | Tpit et | B
9 3 3 Q)
R e O 1l sl sl Nl
Q 3 9 Q)| Y
Ep (KPa) %%X o_%c %JQ %%X %%X
S (KPa) 103419|103419[103419|103419| 103419
Sh (KPa) 102095( 97958 | 97958 | 97958 | 86839
Se (KPa) 154797|153763(153763(15376 3150983
PROJECT:
TITLE:
STRESS ANALYSIS ISOMETRIC
H.P. STEAM
MAPNA DWG. NE: 7 REV.

perro-PaLa-seavar A I s S

PR WA T

SCALE: 7 CONTRACT NE:

DRAWN BY NE. DWG

CHECKED BY

NE.

appRovED BY




SAMPLE FOR

PIPING
LINE LIST



GENERAL NOTES

1. ABBREVIATION

CBD CONTINUOUS BLOWDOWN DRAIN
IBD INTERMITTENT BLOWDOWN DRAIN
SH SUPERHEATER

NRV NON RETURN VALVE(STOP & CHECK VALVE)
ECON. ECONOMIZER

FW FEEDWATER

CPH CONDENSATE PREHEATER

EVAP. EVAPORATOR

DEAE. DEAERATOR

LI LEVEL INDICATOR

PCV PRESSURE CONTROL VALVE

LCV LEVEL CONTROL VALVE

CEP CONDENSATE EXTRACTION PUMP
BFP BOILER FEEDWATER PUMP

RECIRC. RECIRCULATION
WMM WIRED MESH MAT
PRW PREFABRICATED ROCK WOOL

2. REFERENCE DOCUMENTS

- PIPING MATERIAL SPECIFICATION
- TERMINAL POINT LIST
- P&ID DWG



PIPING LINE LIST

LINE DESIGNATION PIPE DGN INSUL
1 |ILBA30-BRO01 |HP STEAM Eg 2?&%@5%’:2&8;%4536 #) AA-6 | 300 | SCH.160 | A335-P22 94 5225 102.2 528 |MP-KZC-GA-02-HLO-001 19 | WMM 0
2 f'&?ﬁo'BRooz HP STEAM gﬁ gg’m ngﬂ(,\lﬂ"oB,\ﬁSfEAngg 14x16") AA6 | 300 | SCH.160 | A335-P22 94 522.5 102.2 528 m:gg:gggg:g&g&%’ 190 | WMM 0
3 [|2LBA30-BRO01 [HP STEAM Eg ?EC/):S,L\IEF{U&’:S/LZ(S;%*?SG #) AA-6 | 300 | SCH.160 | A335-P22 94 5225 102.2 528  |MP-KZC-GA-02-HLO-001 19 | WMM 0
4 E'&&A%BROOZ HP STEAM gﬁ gg’m ngﬂ(ﬁﬂ"oBﬁfEAngg 14x16") AA6 | 300 | SCH.160 | A335-P22 94 522.5 102.2 528 m:gg:gggg:g&%&%’ 190 | WMM 0
5 |ALBA30-BR004 [HP STEAM Eg ggﬁm ggXN'V'C%N\A%EETTE;Egi’;ﬁ') AA-6 | 400 | SCH.160 | A335-P22 94 5225 102.2 528  |MP-KZC-GA-02-SMO-001 205 | WMM 0
6 |ALBA30-BRO05 [HP STEAM ?FF: CS)IT:ET/B'\Q;i‘émﬂHs\ﬁEfMTgségeizva ) AA6 | 300 | SCH.160 | A335-P22 94 5225 102.2 528  |MP-KZC-GA-02-SMO-001 19 | WMM TP-IA | 0
7 |ALBA30-BR006 [HP STEAM ?g CS)EETAU'\Q:IE'EBLCF,HS%YAEMTE%S’%BVE(B) AA-6 | 300 | SCH.160 | A335-P22 94 5225 102.2 528  |MP-KZC-GA-02-SMO-001 19 | WMM TP-1B | 0
8 |1HBA10-BROO1 [HP STEAM BYPASS ?FF: gliﬁ“gfg :Sfﬁi’g’;’%’éﬁ?ggﬁ”&:fjé) AA6 | 300 | SCH.160 | A335-P22 94 5225 102.2 528  |MP-KZC-GA-02-SMO-001 19 | WMM TP-3 0
9 |2HBA10-BROO1 [HP STEAM BYPASS ?g glE'fP'\gfg :Gf&i@';‘%’*&?ggﬁ”&:’fj? AA-6 | 300 | SCH.160 | A335-P22 94 5225 102.2 528  |MP-KZC-GA-02-SMO-001 19 | WMM TP-5 0
10 f'ggﬁo'BRsm HP STEAM START-UP VENT ﬂﬁ igﬁmosg gﬁggigﬁﬂ;igﬁﬁg&?w AAG 50 | SCH.160 | A335-P22 94 5225 102.2 528  |MP-KZC-GA-02-HLO-001 130 | WMM 0
11 |1LBA30-BR401 |HP STEAM Eg ggﬁ‘m(gﬁiﬁ\m g&ﬁgg’i‘:‘:&gow AA-6 50 | SCH.160 | A335-P22 94 5225 102.2 528 |MP-KZC-GA-02-HLO-001 130 | WMM 0
12 |1LCQ30-BRA401 :E C?\IV?D%BCIV%RQEIEAOV To gg STTAE@?H?S@I;ll;w:pvﬁkﬁfsgﬁom AAG 50 | SCH.160 | A335-P22 30 284 102.2 528  |MP-KZC-GA-02-HLO-004 50 PRW 0
13 [1LCM50-BR001 |HP STEAM Eg ggﬁ‘m(gﬁile,\m (DD\%PLE%AGE_)E iﬁ:glE;RANCH CONN AA-6 25 | SCH.160 | A335-P22 94 5225 102.2 528  |MP-KZC-GA-02-SMO-001 100 | WMM 0
14 |1LCMS50-BROO1 Ef ASSTj?XN?(RA'N MOVTO Ef :gﬁﬁxNiRﬁéNMﬂ%Yég‘L%MSO'AAOS1) AA6 25 | SCH.160 | A335-P22 30 284 102.2 528 mi:gg:gﬁjgg:gggfgfl 40 PRW 0
15 [2LCM50-BR001 |HP STEAM Eg ggﬁ‘m(gﬁiﬁ\m (IZ)D\T(IZPL(L:Ii/IGS(I.')D- iﬁ:glE;RANCH CONN AA-6 25 | SCH.160 | A335-P22 94 5225 102.2 528  |MP-KZC-GA-02-SMO-001 100 | WMM 0
16 |2LCMS50-BROO1 Ef ASSTj?XN?(RA'N MOVTO Ef :gﬁﬁxNiRﬁéNMﬂ%Y%‘L%MSO'AAOS1) AA6 25 | SCH.160 | A335-P22 30 284 102.2 528 m:gg:gggg:zg&ggfl 40 PRW 0
17 |ALCM70-BR001 |HP STEAM Eg ggﬁm ggmmgs BFRQZEESO?/FE:L’\(‘:S%E?OHS%ONN AA-6 25 | SCH.160 | A335-P22 94 5225 102.2 528  |MP-KZC-GA-02-SMO-001 100 | WMM 0
18 |ALCM70-BRO01 EE ASSTF'??XN?(RA'N MOVTO Ef ASSTF'IE_A}XNCSTPMSA’\'N?EOAL'B MOV(ALCM70-AA0S1) AAG 25 | SCH.160 | A335-P22 30 284 102.2 528 mﬁ:gg:gﬁjgigg’gfgf/ 40 PRW 0
o |om eV WARN U TOFLAST [ A WA P A GO o o | w0 [soum | ez | 1 | s | wer | me [COREISOEN || o :
20 [1HAH31-BR401 g; i?LSUPERHEATER INLET ﬂﬁ E: gﬂ :Jl\lleL’\gTAo’\lriFl\%\D/(?Eﬁ:\; 1(?22(’)\:; n cc5 40 | SCHB80 | A106-B 84.5 298.8 106 316  |MP-KZC-GA-02-HLO-001 50 PRW Y 0
21 |1LCQ30-BR404 g'; /iSI;\ISUPERHEATER INLET gg 1&2’1?_lF;Al\:l'j\EITFOgL'\SOV(lHAH31'AA051) cC5 40 | SCHS80 | A106-B 84.5 298.8 106 316  |MP-KZC-GA-02-HLO-004 50 PRW 0
22 [1HAH32-BR401 :E SVT/TD%'\C\';,\‘A$2LOKR DRAINTO ﬂﬁ Bégﬂ :Etg mm:igtg BEIAPnIiEnfo?(Rlﬁlegcz)mos 0 AAG 50 | SCH.160 | A335-P22 40 280 106 473 |MP-KZC-GA-02-HLO-001 50 PRW Y 0
23 |1LCQ30-BR403 giC?VE-IFDEC)'\\A/\/PI\IA'IR'Q-II\—IOKR DRAINTO gg 2iii'ﬂ;ﬂA'\£“AF'\c')'EgLD DRAIN MOIHAHS2-AAOST) AA-6 50 | SCH.160 | A335-P22 40 280 106 473 |MP-KZC-GA-02-HLO-004 50 PRW 0
24 [1HAH33-BR401 :E SVT/TD%'\C\';,\‘A$2LOKR DRAINTO ﬂﬁ Béiﬂ 88%? mm:igtg BEZ'N‘ESO?ﬁZég_’\'A’\'AOSD AAG 50 | SCH.160 | A335-P22 40 280 106 473 |MP-KZC-GA-02-HLO-001 50 PRW Y 0
25 |1LCQ30-BR402 giC?VE-IFDEC)'\\A/\/PI\IA'IR'Q-II\—IOKR DRAINTO gg 2%1%?&%:\23[?“'3 DRAIN MOMIHAHS3-AAOST) AA-6 50 | SCH.160 | A335-P22 40 280 106 473 |MP-KZC-GA-02-HLO-004 50 PRW 0
26 |1HAH33-BR501 |HP ATTEMPARATOR VENT i?ﬁgigEgEEATER OUTLET VENT BRANCH CONN AAG 25 | SCH.160 | A335-P22 40 280 106 473 |MP-KZC-GA-02-HLO-001 40 PRW 0
27 |1HAH30-BR501 |HP LINK VENT ,',:;\SA?)TS'P?TEERAEM OUTLET MANIFOLD VENT BRANCH CONN cC5 25 | SCHB80 | A106-B 97.6 309.2 106 316  |MP-KZC-GA-02-HLO-001 50 PRW A
28 |1HAD35-BRO01 BEE%NT'NUOUS BLOWDOWN ﬂﬁ Eigg/lAcDBEDD’F\iilzl\?;il GLE MOV(LHAD35-AA052) cc5 40 | SCHB0 | A106-B 97.6 309.2 106 316  |MP-KZC-GA-02-HLO-001 50 PRW A
29 |1HAD35-BRO03 /':';T[)E';U/Q"Ngﬁcl\?g\s DRAIN ':g SQS&A’\%ZDZFE@'N ANGLE MOMIHAD3S-AA052) cc-2 100 | SCH.40 | A106-B 10.5 181.9 13 192 mg:gg:gﬁ:ggjtggg;’ 40 PRW 0
30 [1HAD35-BR401 2ETIDE$zU/2ANgﬁ2Cn’:g\E DRAIN SEXQSSGDE TO LP DRUM DRAIN BRANCH CONN cc-2 25 | SCH80 | A106-B 105 181.9 13 192 |MP-KZC-GA-02-HLO-002 25 PRW 0
31 |1HAD35-BR002 EEE&NT'NUOUS BLOWDOWN Eg ngxﬁgfgg%iaﬁfgggi%gg CONN cC5 40 | SCH80 | A106-B 97.6 309.2 106 316  |MP-KZC-GA-02-HLO-001 50 PRW A
32 |1LcQs0-BRo04 |IP CONTINUOUS BLOWDOWN  HP CBD ANGLE MOV(1HADS5-AAD51) ccs | 100 | scHso | A1068 976 2092 106 a1p  |MP-KZC-GA02-HLO-001/ %0 PRW A

DRAIN

BD TANK CBD NOZZLE

MP-KZC-GA-02-HLO-004




PIPING LINE LIST

LINE DESIGNATION PIPE DGN INSUL
ITEM NPS PIPE OPR.PRS |OPR TEMP| DGN. PRS P&ID INSUL | HEAT |TERMINAL
TEMP
NG | LINE NUMBER SYSTEM NAME FROM PMS | o) THK | ATeERIAL | (bara) C) o) - WG, NO. THK | ot | tracing| pont [REY REMARKS
TO (SCH) (C) (mm)
HP INTERMITTENT BLOWDOWN [HP EVAP. MANIFOLD DRAIN BRANCH CONN(2Pts)
33 |IHAD4O-BROOL | o0 HP EVAP. MANIFOLD IBD DRAIN STOP MOV(HADA0-AAGS1) ccs 50 SCH.80 | A106-B 97.6 309.2 106 316  |MP-KZC-GA-02-HLO-001 65 PRW Y A
HP INTERMITTENT BLOWDOWN |HP EVAP. MANIFOLD IBD DRAIN ANGLE MOW1HAD40-AA051) MP-KZC-GA-02-HLO-001/
34 [1LCQ30-BRAOG |0y BD TANK HP MANIFOLD cc5 50 SCH.80 A106-B 97.6 309.2 106 316 |\b KZC.OA 02 HLO-004 65 PRW A
HP EVAP. MANIFOLD DRAIN BRANCH CONN(2Pts)
35 |LHAD40-BR401 |HP EVPAPORATE DRAIN HP EVAP. MANIFOLD DRAIN STOP VALVELHADA0-AAG2) ccs 80 SCH.80 | A106-B 97.6 309.2 106 316  |MP-KZC-GA-02-HLO-001 65 PRW Y 0
HP EVAP. MANIFOLD DRAIN STOP VALVE1HADA40-AA402) MP-KZC-GA-02-HLO-001/
36 |1LCQ30-BR405 |HP EVPAPORATE DRAIN BD TANK HP MANIFOLD cc5 80 SCH.80 A106-B 97.6 309.2 106 316 |\b KZC.OA 02 HLO-004 65 PRW 0
HP CONTINUOUS BLOWDOWN |HP DRUM CBD SAMPLING BRANCH CONN
37 [IHADS5-BROOL | o~ HP CBD SAMPLING STOP VALVE{LHAD35-AAS02) ccs 20 SCH.80 | A106-B 97.6 309.2 106 316  |MP-KZC-GA-02-HLO-001 50 PRW A
38 |1HAD35-BR601 |HP SAT. WATER SAMPLING HP CBD SAMPLING STOP VALVEIHAD35-AA602) SD-6 20 | SCH.80S | A312-TP304 | 97.6 309.2 106 316  |MP-KZC-GA-02-HLO-001 50 PRW A
SAMPLING COOLER
HP STEAM SAMPLING BRANCH CONN
39 |ILBA30-BR601 |HP STEAM HP STEAM SAMPLING STOP VALVE(LLBAS0-AAS2) AA6 20 | SCH.160 | A335-P22 94 5225 102.2 528  |MP-KZC-GA-02-HLO-001 90 WMM 0
40 |1LBA30-BR601 |HP SH STEAM SAMPLING HP STEAM SAMPLING STOP VALVE1LBA30-AAG02) SD-6 20 | SCH.160 | A312-TP304 | 94 523 102.2 528 |MP-KZC-GA-02-HLO-001 90 WMM 0
SAMPLING COOLER
41 |1HAH30-BR601 |HP SAT.STEAM SAMPLING HP SH STEAM LINK BRANCH CONNG Pts) SD-6 20 | SCH.160 | A312-TP304 | 97.6 300.2 106 316  |MP-KZC-GA-02-HLO-001 40 PRW A
SAMPLING COOLER
1HAC30-BR401 HP ECON. LOWER HEADER DRAIN CONN(Q Pts)
L HP ECON. DRAIN HP ECON. DRAIN COMMON cc-6 25 | sCH.160 | A106-B 1116 301 152 344 |MP-KZC-GA-02-HLO-001 50 PRW Y 0
HP ECON. DRAIN COMMON
43 |1HAC30-BR406 |HP ECON. DRAIN HP ECON. COMMON DRAIN STOP VALVE(LHACH0-AA06) cc-6 80 | SCH.160 | AL06-B 1116 301 152 344 |MP-KZC-GA-02-HLO-001 65 PRW Y 0
HP ECON. COMMON DRAIN STOP VALVE(IHAC30-AA406)
44 |1LCQ30-BR407 |HP ECON. DRAIN BD TANK HP MANIFOLD cc-6 80 | SCH.160 | A106-B 1116 301 152 344 |MP-KZC-GA-02-HLO-001 65 PRW 0
1HAC30-BR501 HP ECON. UPPER HEADER VENT CONN(7 Pts)
45 |Zgoa HP ECON. VENT HP ECON. VENT COMMON cc-6 25 | scH.160 | A106-B 1116 301 152 344 |MP-KZC-GA-02-HLO-001 50 PRW 0
46 |1HAC30-BR505 |HP ECON.VENT E\il\%ggh\égf COMMON cc-6 40 | SCH.160 | A106-B 1116 301 152 344 |MP-KZC-GA-02-HLO-001 50 PRW 0
HP DRUM MISC.(GAGE SHUT  |HP DRUM LI(1HAD30-CL502) DRAIN
47 |THADIOBRAOL |oee'e o ain DRAIN PIT ccs 20 SCH.80 | A106-B 88.7 302.3 106 316  |MP-KZC-GA-02-HLO-001 50 PRW A
HP DRUM MISC.(GAGE SHUT  |HP DRUM LI(IHAD30-CL501) DRAIN
48 |1HADIO-BRAOZ |oere o ain DRAIN PIT cc5 20 SCH.80 A106-B 88.7 302.3 106 316  |MP-KZC-GA-02-HLO-001 50 PRW A
MISC. VENT(SAFETY & RELIEF |HP STEAM RELIEF VALVE1LBA30-AA192) DISCH . Personnel Protection shall be
49 [1LBASO-BRI92 |0 U o e vENT) HP COMMON SILENGER(AHADS0-BS001) cc-2 150 | SCH.40 | A106-B ATM | Various 7 343 |MP-KZC-GA-02-HLO-001 65 PRW O |- optiod upto 3m above platform
MISC. VENT(SAFETY & RELIEF  |HP STEAM SAFETY VALVE1LBA30-AA191) DISCH . Personnel Protection shall be
50 |1LBASO-BRIOL |\ O o e VENT) HP COMMON SILENCER(IHAD30-B8001) cc-2 250 | SCH40 | AL06-B ATM | Various 7 343 |MP-KZC-GA-02-HLO-001 65 PRW O |-opiot upto 2 above platform
MISC. VENT(SAFETY & RELIEF  [HP DRUM SAFETY VALVE(IHAD30-AA191) DISCH . Personnel Protection shall be
51 |IHADSO-BRIOL |\ U o coh VENT) HP COMMON SILENCER(HAD30-BS001) cc-2 250 | SCH40 | A106-B ATM | Various 7 343 |MP-KZC-GA-02-HLO-001 65 PRW O |- optiod upto 3m above platform
MISC. VENT(SAFETY & RELIEF  [HP DRUM SAFETY VALVE(IHAD30-AA192) DISCH . Personnel Protection shall be
52 |IHAD3O-BRI92 |\ O e vENT) HP COMMON SILENCER(IHAD30-BS001) cc-2 250 | SCH40 | AL06-B ATM | Various 7 343 |MP-KZC-GA-02-HLO-001 65 PRW O |-opliet upto 3m above platform
53 |1LBB20-BRO01 |LP STEAM LP SH OUTLET MANIFOLD CONNHRSG #1) cc-2 250 | SCH40 | A106-B 9.1 231.4 11.1 257 |MP-KZC-GA-02-HLO-002 50 PRW 0

LP STEAM NRV(1LBB20-AA501)
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Manual Valve Schedule

VALVE OWNERDWG | CLASS PIPE MAWT [ MAWP
not TAG No DESCRIPTION SIZE| R ATING TYPE BODY | conn| QY P&IDNO. NO. NAME | |p.NO MAT'L h SCH (°C) | (bara) SERVICE |REV REMARK
: (DN) MAT'L | (ea) : =
1[3LBA30  |AA201 [#3 Hp Steam Stop Check 300 1500 NRV| A217-wco] Bw| 1| HLO-001 HPI-A001 AA-6|  3LBA30 A335-P22| 300] SCH.160] 528.0] 1022 Steam Stop & Check
2[3LBA30  |AA251 [#3 Hp Steam Relief V/V Isolation 65 1500 GATE| A217-wce| BwW| 1| HLO-001 HPI-A001 AA-6| 3LBA30 A335-P22| 65| SCH.160] 528.0] 1022] Steam
3|3LBA30  |AA501 |#3 Hp Steam Start-up Vent Isolation 50 1500 GLOBE| A182-F22] sw| 1] HLO-001 HPI-A001 AA6|  3LBA30 A335-P22| 50| SCH.160] 528.0] 1022 Steam
4|3LBA30  |AA401 [#3 Hp Steam Drain 50 1500 GLOBE| A182-F22] sw| 1| HLO-001 HPI-A001 AA-6| 3LBA30 A335-P22| 50| SCH.160] 528.0] 1022] Steam
5[3LBA30  |AA301 |#3 Hp Steam 3LBA30CP501 Shut-off 20 1500 GLOBE| A182-F22] sw| 1] HLO-001 HPI-A001 AA6|  3LBA30 A335-P22| 20| SCH.160] 528.0] 1022 Steam
6|3LBA30  |AA302 |#3 Hp Steam 3LBA30CP501 Shut-off 20 1500 GLOBE| A182-F22] sw| 1| HLO-001 HPI-A001 AA-6| 3LBA30 A335-P22| 20| SCH.160] 528.0] 1022] Steam
7|3LBA30  |AA303 [#3 Hp Steam 3LBA30CP401 Shut-off 20 1500 GLOBE| A182-F22] sw| 1] HLO-001 HPI-A001 AA6|  3LBA30 A335-P22| 20| SCH.160] 528.0] 1022 Steam
8[3LBA30  |AA304 |#3 Hp Steam 3LBA30CP001 Shut-off 20 1500 GLOBE| A182-F22] sw| 1| HLO-001 HPI-A001 AA-6| 3LBA30 A335-P22| 20| SCH.160] 528.0] 1022] Steam
9[3LBA30 |AA305 |#3 Hp Steam 3LBA30CP001 Shut-off 20 1500 GLOBE| A182-F22] sw| 1] HLO-001 HPI-A001 AA6|  3LBA30 A335-P22| 20| SCH.160] 528.0] 1022 Steam
10[3LBA30  |AA306 |#3 Hp Steam 3LBA30CP101 Shut-off 20 1500 GLOBE| A182-F22] sw| 1| HLO-001 HPI-A001 AA-6| 3LBA30 A335-P22| 20| SCH.160] 528.0] 1022] Steam
11|3LBA30  |AA307 |#3 Hp Steam 3LBA30CP101 Shut-off 20 1500 GLOBE| A182-F22] sw| 1] HLO-001 HPI-A001 AA6|  3LBA30 A335-P22| 20| SCH.160] 528.0] 1022 Steam
12[3LBA30  |AA308 [#3 Hp Steam 3LBA30CP102 Shut-off 20 1500 GLOBE| A182-F22] sw| 1| HLO-001 HPI-A001 AA-6| 3LBA30 A335-P22| 20| SCH.160] 528.0] 1022] Steam
13[3LBA30  |AA309 |#3 Hp Steam 3LBA30CP102 Shut-off 20 1500 GLOBE| A182-F22] sw| 1] HLO-001 HPI-A001 AA6|  3LBA30 A335-P22| 20| SCH.160] 528.0] 1022 Steam
14[3LBA30  |AA310 |#3 Hp Steam 3LBA30CF101 Shut-off 20 1500 GLOBE| A182-F22] sw| 1| HLO-001 HPI-A001 AA-6| 3LBA30 A335-P22| 20| SCH.160] 528.0] 1022] Steam
15|3LBA30  |AA311 |#3 Hp Steam 3LBA30CF101 Shut-off 20 1500 GLOBE| A182-F22] sw| 1] HLO-001 HPI-A001 AA6|  3LBA30 A335-P22| 20| SCH.160] 528.0] 1022 Steam
16[3LBA30  |AA312 |#3 Hp Steam 3LBA30CF101 Shut-off 20 1500 GLOBE| A182-F22] sw| 1| HLO-001 HPI-A001 AA-6| 3LBA30 A335-P22| 20| SCH.160] 528.0] 1022] Steam
17|3LBA30  |AA313 [#3 Hp Steam 3LBA30CF101 Shut-off 20 1500 GLOBE| A182-F22] sw| 1] HLO-001 HPI-A001 AA6|  3LBA30 A335-P22| 20| SCH.160] 528.0] 1022 Steam
18[3LBA30  |AA314 |#3 Hp Steam 3LBA30CF102 Shut-off 20 1500 GLOBE| A182-F22] sw| 1| HLO-001 HPI-A001 AA-6| 3LBA30 A335-P22| 20| SCH.160] 528.0] 1022] Steam
19[3LBA30  |AA315 |#3 Hp Steam 3LBA30CF102 Shut-off 20 1500 GLOBE| A182-F22] sw| 1] HLO-001 HPI-A001 AA6|  3LBA30 A335-P22| 20| SCH.160] 528.0] 1022 Steam
20[3LBA30  |AA316 |#3 Hp Steam 3LBA30CF102 Shut-off 20 1500 GLOBE| A182-F22] sw| 1| HLO-001 HPI-A001 AA-6| 3LBA30 A335-P22| 20| SCH.160] 528.0] 1022] Steam
21{3LBA30  |AA317 |[#3 Hp Steam 3LBA30CF102 Shut-off 20 1500 GLOBE| A182-F22] sw| 1] HLO-001 HPI-A001 AA6|  3LBA30 A335-P22| 20| SCH.160] 528.0] 1022 Steam
22(3LBA30  |AA331 |[#3 Hp Steam 3LBA30CF401 Shut-off 20 1500 GLOBE| A182-F22] sw| 1| HLO-001 HPI-A001 AA-6| 3LBA30 A335-P22| 20| SCH.160] 528.0] 1022] Steam
23[3LBA30  |AA332 |[#3 Hp Steam 3LBA30CF401 Shut-off 20 1500 GLOBE| A182-F22] sw| 1] HLO-001 HPI-A001 AA6|  3LBA30 A335-P22| 20| SCH.160] 528.0] 1022 Steam
24[3LBA30  |AA601 |[#3 HP S/H Steam Sampling 20 1500 GLOBE| A182-F22] sw| 1| HLO-001 HPI-A001 AA-6| 3LBA30 A335-P22| 20| SCH.160] 528.0] 1022] Steam
25[3LBA30  |AAB02 [#3 HP S/H Steam Sampling 20 1500 GLOBE| A182-F22] sw| 1| HLO-001 HPI-A001 AA-6| 3LBA30 A335-P22| 20| SCH.160] 528.0] 1022 Steam
26{3HAH32 |AA483 [#3 HP Attemperator Inlet Drain 50 1500 GLOBE| A182-F22] sw| 1| HLO-001 HPI-A001 AA-6| 3HAH32 A335-P22| 50| SCH.160] 473.0] 106.0] Steam
27|3HAH32 |AA301 [#3 HP Attemperator Drain 3HAH32CL001 Shut-off 20 1500 GLOBE| A182-F22] sw| 1] HLO-001 HPI-A001 AA-6| 3HAH32 A335-P22| 20| SCH.160] 473.0] 106.0] Steam
28[3HAH32 |AA302 [#3 HP Attemperator Drain 3HAH32CL001 Shut-off 20 1500 GLOBE| A182-F22] sw| 1| HLO-001 HPI-A001 AA-6| 3HAH32 A335-P22| 20| SCH.160] 473.0] 106.0] Steam
29[3HAH32 |AA303 |[#3 HP Attemperator Drain 3HAH32CL001 Shut-off 20 1500 GLOBE| A182-F22] sw| 1] HLO-001 HPI-A001 AA6| 3HAH32 A335-P22| 20| SCH.160] 473.0] 106.0] Steam
30[3HAH32 |AA304 |[#3 HP Attemperator Drain 3HAH32CL001 Shut-off 20 1500 GLOBE| A182-F22] sw| 1| HLO-001 HPI-A001 AA-6| 3HAH32 A335-P22| 20| SCH.160] 473.0] 106.0] Steam
31[3HAH33  |AA401 [#3 HP Attemperator Outlet Drain 50 1500 GLOBE| A182-F22] sw| 1] HLO-001 HPI-A001 AA-6| 3HAH33 A335-P22| 50| SCH.160] 473.0] 106.0] Steam
32|3HAH33  |AA301 [#3 HP Attemperator Drain 3HAH33CL001 Shut-off 20 1500 GLOBE| A182-F22] sw| 1| HLO-001 HPI-A001 AA-6| 3HAH33 A335-P22| 20| SCH.160] 473.0] 106.0] Steam
33[3HAH33 |AA302 |[#3 HP Attemperator Drain 3HAH33CL001 Shut-off 20 1500 GLOBE| A182-F22] sw| 1] HLO-001 HPI-A001 AA-6| 3HAH33 A335-P22| 20| SCH.160] 473.0] 106.0] Steam
34|3HAH33  |AA303 [#3 HP Attemperator Drain 3HAH33CL001 Shut-off 20 1500 GLOBE| A182-F22] sw| 1| HLO-001 HPI-A001 AA-6| 3HAH33 A335-P22| 20| SCH.160] 473.0] 106.0] Steam
35[3HAH33 |AA304 |#3 HP Attemperator Drain 3HAH33CL001 Shut-off 20 1500 GLOBE| A182-F22] sw| 1] HLO-001 HPI-A001 AA-6| 3HAH33 A335-P22| 20| SCH.160] 473.0] 106.0] Steam
36[3LAE10  |AA201 |#3 HP Desuperheater Spray Water Check 50 1500 CHECK| A182-F22 sw| 1] HLO-001 HPI-A001 AA-6| 3LAE10 A335-P22| 50| SCH.160| 473.0] 152.0] Water
37|3LAE10  |AA301 |#3 HP Desuperheater Spray Water 3LAE10CF101 Shut-d 20 1500 GLOBE A105] sw| 1| HLO-001 HPI-A001 cC-6] 3LAE10 A106-B] 20[ sCH.160] 180.0] 152.0 Water
38[3LAE10  |AA302 |[#3 HP Desuperheater Spray Water 3LAE10CF101 Shut-d 20 1500 GLOBE A105] sw| 1| HLO-001 HPI-A001 CC-6] 3LAE10 A106-B] 20| SCH.160] 180.0] 152.0] Water
39[3LAE10  |AA303 |#3 HP Desuperheater Spray Water 3LAE10CF101 Shut-d 20 1500 GLOBE A105] sw| 1| HLO-001 HPI-A001 cC-6] 3LAE10 A106-B] 20[ sCH.160] 180.0] 152.0] Water
40[3LAE10  |AA304 |#3 HP Desuperheater Spray Water 3LAE10CF101 Shut-d 20 1500 GLOBE A105] sw| 1| HLO-001 HPI-A001 CC-6] 3LAE10 A106-B] 20| SCH.160] 180.0] 152.0] Water
41[3LAE10  |AA305 |#3 HP Desuperheater Spray Water 3LAE10CF401 Shut-d 20 1500 GLOBE A105] sw| 1| HLO-001 HPI-A001 cc-6] 3LAE10 A106-B] 20[ SCH.160] 180.0] 152.0 Water
42[3LAE10  |AA306 |#3 HP Desuperheater Spray Water 3LAE10CF401 Shut-d 20 1500 GLOBE A105] sw| 1| HLO-001 HPI-A001 CC-6] 3LAE10 A106-B] 20| SCH.160] 180.0] 152.0] Water
43[3LAE10  |AA401 |[#3 HP Desuperheater Spray Water Strainer Drain 25 1500 GLOBE A105] sw| 1| HLO-001 HPI-A001 cc-6] 3LAE10 A106-B] 25| SCH.160] 180.0] 152.0] Water
44[3LAE10  |AA402 [#3 HP Desuperheater Spray Water Strainer Drain 25 1500 GLOBE A105] sw| 1| HLO-001 HPI-A001 CC-6] 3LAE10 A106-B] 25| SCH.160] 180.0] 152.0] Water
45[3HAD35 |AA251 |#3 HP Drum CBD 40 1500] Y-GLOBE A105] sw| 1| HLO-001 HPI-A001 CC-5| 3HAD35 A106-B] 40| ScH.80] 316.0] 106.0] Water Y-Pattern
46[3HAD35 |AA301 [#3 HP Drum CBD 3HAD35CF101 Shut-off 20 1500 GLOBE A105] sw| 1| HLO-001 HPI-A001 CC-5/ 3HAD35 A106-B] 20| SCH.80] 3160 106.0] Water
47|3HAD35 |AA302 [#3 HP Drum CBD 3HAD35CF101 Shut-off 20 1500 GLOBE A105] sw| 1| HLO-001 HPI-A001 CC-5| 3HAD35 A106-B] 20] ScH.80] 316.0] 106.0] Water
48[3HAD35 |AA303 |[#3 HP Drum CBD 3HAD35CF101 Shut-off 20 1500 GLOBE A105] sw| 1| HLO-001 HPI-A001 CC-5|/ 3HAD35 A106-B] 20| SCH.80] 3160 106.0] Water
49[3HAD35 |AA304 |[#3 HP Drum CBD 3HAD35CF101 Shut-off 20 1500 GLOBE A105] sw| 1| HLO-001 HPI-A001 CC-5| 3HAD35 A106-B] 20] ScH.80] 316.0] 106.0] Water
50{3HAD35 |AA252 [#3 HP Drum Cascade Drain 40 1500] Y-GLOBE A105] sw| 1| HLO-001 HPI-A001 CC-5|/ 3HAD35 A106-B] 40| SCH.80] 3160 106.0] Water Y-Pattern
51[3HAD35 |AA601 |#3 HP Sat Water Sampling 20 1500 GLOBE A105] sw| 1| HLO-001 HPI-A001 CC-5| 3HAD35 A106-B] 20] ScH.80] 316.0] 106.0] Water
52|3HAD35 |AA602 [#3 HP Sat Water Sampling 20 1500 GLOBE A105] sw| 1| HLO-001 HPI-A001 CC-5| 3HAD35 A106-B] 20| SCH.80] 3160 106.0] Water
53[3HAD40  |AA251 |#3 HP Intermittent Blowdown Drain 50 1500] Y-GLOBE A105] sw| 1| HLO-001 HPI-A001 CC-5| 3HAD40 A106-B] 50| SCH.80] 316.0 106.0] Water Y-Pattern
54|3HAD40  |AA401 |#3 HP Evaporate Drain 80 900 GATE| A216-wcB| BwW| 1| HLO-001 HPI-A001 CC-5| 3HAD40 A106-B] 80| SCH.80] 316.0] 106.0] Water
55[3HAD40  |AA402 |#3 HP Evaporate Drain 80 900 GATE| A216-wcB| Bw| 1| HLO-001 HPI-A001 CC-5| 3HAD40 A106-B] 80| SCH.80] 316.0] 106.0] Water
56[3HAD30  |AA305 |#3 HP Drum 3HAD30CL103 Shut-off 25 1500 GATE A105] sw| 1| HLO-001 HPI-A001 CC-5| 3HAD30 A106-B] 25| SCH.80] 3160 106.0] Water
57|3HAD30 |AA306 |#3 HP Drum 3HAD30CL103 Shut-off 25 1500 GATE A105] sw| 1| HLO-001 HPI-A001 CC-5| 3HAD30 A106-B] 25 ScH.80] 316.0] 106.0] Water
58[3HAD30  |AA307 |#3 HP Drum 3HAD30CL103 Shut-off 25 1500 GATE A105] sw| 1| HLO-001 HPI-A001 CC-5| 3HAD30 A106-B] 25| SCH.80] 3160 106.0] Water
59]3HAD30 |AA308 |#3 HP Drum 3HAD30CL103 Shut-off 25 1500 GATE A105] sw| 1| HLO-001 HPI-A001 CC-5| 3HAD30 A106-B] 25 ScH.80| 316.0] 106.0] Water
60[3HAD30  |AA309 |[#3 HP Drum 3HAD30CL102 Shut-off 25 1500 GATE A105] sw| 1| HLO-001 HPI-A001 CC-5| 3HAD30 A106-B] 25| SCH.80] 3160 106.0] Water




Manual Valve Schedule

VALVE OWNER DWG | CLASS PIPE MAWT] MAWP
" tae No DESCRIPTION SIZE| pATING | TYPE BODY | o [QW| PSP NG NO. NAME | |p.NO MATL | | scH (*C) | (bara) SERVICE | REV REMARK
‘ (DN) MATL | (ea) : L
61|3HAD30 |AA310 |#3 HP Drum 3HAD30CL102 Shut-off 25 1500 GATE A105] SW| 1] HLO-001 HPI-A001 CC-5| 3HAD30 A106-B| 25| SCH.80| 316.0] 106.0]  Water
62[3HAD30 |AA311 |#3 HP Drum 3HAD30CL102 Shut-off 25 1500 GATE A105]  sw| 1| HLO-001 HPI-A001 CC-5| 3HAD30 A106-B| 25| SCH.80| 316.0] 106.0]  Water
63[3HAD30 |AA312 |#3 HP Drum 3HAD30CL102 Shut-off 25 1500 GATE A105] sw| 1| HLO-001 HPI-A001 CC-5| 3HAD30 A106-B| 25 SCH.80| 316.0] 106.0]  Water
64[3HAD30 |AA317 |#3 HP Drum 3HAD30CLAO1 Shut-off 25 1500 GATE A105]  sw| 1| HLO-001 HPI-A001 CC-5| 3HAD30 A106-B| 25| SCH.80| 316.0] 106.0]  Water
65[3HAD30  |AA318 |#3 HP Drum 3HAD30CLAO1 Shut-off 25 1500 GATE A105] sw| 1| HLO-001 HPI-A001 CC-5| 3HAD30 A106-B| 25 SCH.80| 316.0] 106.0]  Water
66|3HAD30 |AA319 |#3 HP Drum 3HAD30CLAO1 Shut-off 25 1500 GATE A105]  sw| 1| HLO-001 HPI-A001 CC-5| 3HAD30 A106-B| 25| SCH.80| 316.0] 106.0]  Water
67|3HAD30 |AA320 |#3 HP Drum 3HAD30CLAO1 Shut-off 25 1500 GATE A105] sw| 1| HLO-001 HPI-A001 CC-5| 3HAD30 A106-B| 25 SCH.80| 316.0] 106.0]  Water
68[3HAD30 |AA321 |#3 HP Drum 3HAD30CL502 Shut-off 25 1500 GATE A105]  sw| 1| HLO-001 HPI-A001 CC-5| 3HAD30 A106-B| 25| SCH.80| 316.0] 106.0]  Water
69[3HAD30 |AA322 |#3 HP Drum 3HAD30CL502 Shut-off 25 1500 GATE A105] sw| 1| HLO-001 HPI-A001 CC-5| 3HAD30 A106-B| 25 SCH.80| 316.0] 106.0]  Water
70[3HAD30  |AA323 |#3 HP Drum 3HAD30CL502 Shut-off 25 1500 GATE A105]  sw| 1| HLO-001 HPI-A001 CC-5| 3HAD30 A106-B| 25| SCH.80| 316.0] 106.0]  Water
71|3HAD30  |AA324 |#3 HP Drum 3HAD30CL502 Shut-off 25 1500 GATE A105] sw| 1| HLO-001 HPI-A001 CC-5| 3HAD30 A106-B| 25 SCH.80| 316.0] 106.0]  Water
72[3HAD30  |AA325 |#3 HP Drum 3HAD30CL501 Shut-off 40 1500 GATE A105]  sw| 1| HLO-001 HPI-A001 CC-5| 3HAD30 A106-B| 40| SCH.80| 316.0] 106.0]  Water
73[3HAD30  |AA326 |#3 HP Drum 3HAD30CL501 Shut-off 40 1500 GATE A105] sw| 1| HLO-001 HPI-A001 CC-5| 3HAD30 A106-B| 40] SCH80| 316.0] 106.0]  Water
74[3HAD30 |AA327 |#3 HP Drum 3HAD30CL501 Shut-off 40 1500 GATE A105]  sw| 1| HLO-001 HPI-A001 CC-5| 3HAD30 A106-B| 40| SCH.80| 316.0] 106.0]  Water
75[3HAD30  |AA328 |#3 HP Drum 3HAD30CL501 Shut-off 40 1500 GATE A105] sw| 1| HLO-001 HPI-A001 CC-5| 3HAD30 A106-B| 40] SCH80| 316.0] 106.0]  Water
76{3HAD30  |AA331 |#3 HP Drum 3HAD30CP101 Shut-off 20 1500  GLOBE A105]  sw| 1| HLO-001 HPI-A001 CC-5| 3HAD30 A106-B| 20 SCH.80| 316.0] 106.0]  Water
77|3HAD30  |AA332 |#3 HP Drum 3HAD30CP101 Shut-off 20 1500  GLOBE A105] sw| 1| HLO-001 HPI-A001 CC-5| 3HAD30 A106-B| 20] SCH80| 316.0] 106.0]  Water
78[3HAD30  |AA333 |#3 HP Drum 3HAD30CP102 Shut-off 20 1500  GLOBE A105]  sw| 1| HLO-001 HPI-A001 CC-5| 3HAD30 A106-B| 20 SCH.80| 316.0] 106.0]  Water
79[3HAD30  |AA334 |#3 HP Drum 3HAD30CP102 Shut-off 20 1500  GLOBE A105] sw| 1| HLO-001 HPI-A001 CC-5| 3HAD30 A106-B| 20] SCH80| 316.0] 106.0]  Water
80[3HAD30 |AA335 |#3 HP Drum 3HAD30CP501 Shut-off 20 1500  GLOBE A105]  sw| 1| HLO-001 HPI-A001 CC-5| 3HAD30 A106-B| 20| SCH.80| 316.0] 106.0]  Water
81|3HAD30 |AA336 |#3 HP Drum 3HAD30CP501 Shut-off 20 1500  GLOBE A105] sw| 1| HLO-001 HPI-A001 CC-5| 3HAD30 A106-B| 20] SCH.80| 316.0] 106.0]  Water
82[3HAD30 |AA337 |#3 HP Drum 3HAD30CP401 Shut-off 20 1500  GLOBE A105]  sw| 1| HLO-001 HPI-A001 CC-5| 3HAD30 A106-B| 20 SCH.80| 316.0] 106.0]  Water
83[3HAD30 |AA401 |#3 HP Drum 3HAD30CL502 Drain 20 1500  GLOBE A105] Sw| 1| HLO-001 HPI-A001 CC-5| 3HAD30 A106-B| 20] SCH.80| 316.0] 106.0]  Water
84[3HAD30 |AA402 |#3 HP Drum 3HAD30CL502 Drain 20 1500  GLOBE A105]  sw| 1| HLO-001 HPI-A001 CC-5| 3HAD30 A106-B| 20 SCH.80| 316.0] 106.0]  Water
85[3HAD30 |AA403 |#3 HP Drum 3HAD30CL501 Drain 20 1500  GLOBE A105] sw| 1| HLO-001 HPI-A001 CC-5| 3HAD30 A106-B| 20 SCH.80| 316.0] 106.0]  Water
86|3HAD30 |AA404 |#3 HP Drum 3HAD30CL501 Drain 20 1500  GLOBE A105]  sw| 1| HLO-001 HPI-A001 CC-5| 3HAD30 A106-B| 20 SCH.80| 316.0] 106.0]  Water
87|3HAD30 |AA405 |#3 HP Drum 3HAD30CL501 Drain 20 1500  GLOBE A105] sw| 1| HLO-001 HPI-A001 CC-5| 3HAD30 A106-B| 20] SCH80| 316.0] 106.0]  Water
88[3HAH30 |AA604 |#3 HP Drum N2 Filing Stop 25 1500  GLOBE A105]  sw| 1| HLO-001 HPI-A001 CC-5| 3HAH30 A106-B| 25| SCH.80| 316.0] 106.0 Gas
89[3HAH30 |AA605 |#3 HP Drum N2 Filling Stop 25 1500  GLOBE A105] sw| 1| HLO-001 HPI-A001 CC-5| 3HAH30 A106-B| 25 SCH.80| 316.0] 106.0 Gas
90[3HAH30 |AA201 |#3 HP Drum N2 Filling Check 25 1500]  CHECK A105]  sw| 1| HLO-001 HPI-A001 CC-5| 3HAH30 A106-B| 25| SCH.80| 316.0] 106.0 Gas
91[3HAH30 |AA501 [#3 HP Link Vent 25 1500  GLOBE A105] sw| 1| HLO-001 HPI-A001 CC-5| 3HAH30 A106-B| 25 SCH.80| 316.0] 106.0]  Water
92[3HAH30 |AA502 |#3 HP Link Vent 25 1500  GLOBE A105]  sw| 1| HLO-001 HPI-A001 CC-5| 3HAH30 A106-B| 25| SCH.80| 316.0] 106.0]  Water
93[3HAH30 |AAGO1 |#3 HP Sat Steam Sampling 20 1500  GLOBE A105] Sw| 1| HLO-001 HPI-A001 CC-5| 3HAH30 A106-B| 20] SCH.80| 316.0] 106.0]  Water
94[3HAH30 |AA602 |#3 HP Sat Steam Sampling 20 1500  GLOBE A105]  sw| 1| HLO-001 HPI-A001 CC-5| 3HAH30 A106-B| 20 SCH.80| 316.0] 106.0]  Water
95[3HAC30 |AA401 |#3 HP Feedwater Economizer Inlet Drain 25 1500  GLOBE A105] sw| 1| HLO-001 HPI-A001 CC-6| 3HAC30 A106-B| 25| SCH.160] 344.0] 152.0]  Water
96{3HAC30 |AA402 |#3 HP Economizer Drain 25 1500  GLOBE A105]  sw| 1| HLO-001 HPI-A001 CC-6| 3HAC30 A106-B| 25| SCH.160| 344.0] 152.0]  Water
97|3HAC30 |AA403 |#3 HP Economizer Drain 25 1500  GLOBE A105] sw| 1| HLO-001 HPI-A001 CC-6| 3HAC30 A106-B| 25| SCH.160| 344.0] 152.0]  Water
98[3HAC30 |AA404 |#3 HP Economizer Drain 25 1500  GLOBE A105]  sw| 1| HLO-001 HPI-A001 CC-6| 3HAC30 A106-B| 25| SCH.160| 344.0] 152.0]  Water
99[3HAC30 |AA405 |#3 HP Economizer Drain 25 1500  GLOBE A105] sw| 1| HLO-001 HPI-A001 CC-6| 3HAC30 A106-B| 25| SCH.160| 344.0] 152.0]  Water
100[3HAC30 |AA406 |#3 HP Economizer Drain 25 1500  GLOBE A105]  sw| 1| HLO-001 HPI-A001 CC-6| 3HAC30 A106-B| 25| SCH.160| 344.0] 152.0]  Water
101[3HAC30 |AA407 |#3 HP Economizer Drain 25 1500  GLOBE A105] sw| 1| HLO-001 HPI-A001 CC-6| 3HAC30 A106-B| 25| SCH.160] 344.0] 152.0]  Water
102|3HAC30 |AA408 |#3 HP Economizer Drain 80 1500 GATE| A216-WCB| BW| 1| HLO-001 HPI-A001 CC-6| 3HAC30 A106-B| 80| SCH.160| 344.0] 152.0]  Water
103[3HAC30 |AABO1 |#3 HP Economizer Vent 25 1500  GLOBE A105] sw| 1| HLO-001 HPI-A001 CC-6| 3HAC30 A106-B| 25| SCH.160] 344.0] 152.0]  Water
104[3HAC30 |AAB02 |#3 HP Economizer Vent 25 1500  GLOBE A105]  sw| 1| HLO-001 HPI-A001 CC-6| 3HAC30 A106-B| 25| SCH.160| 344.0] 152.0]  Water
105[3HAC30 |AAB03 |#3 HP Economizer Vent 25 1500  GLOBE A105] sw| 1| HLO-001 HPI-A001 CC-6| 3HAC30 A106-B| 25| SCH.160] 344.0] 152.0]  Water
106|3HAC30 |AA504 |#3 HP Economizer Vent 25 1500  GLOBE A105]  sw| 1| HLO-001 HPI-A001 CC-6| 3HAC30 A106-B| 25| SCH.160| 344.0] 152.0]  Water
107|3HAC30 |AABO05 |#3 HP Economizer Vent 25 1500  GLOBE A105] sw| 1| HLO-001 HPI-A001 CC-6| 3HAC30 A106-B| 25| SCH.160| 344.0] 152.0]  Water
108|3HAC30 |AAB06 |#3 HP Economizer Vent 25 1500  GLOBE A105]  sw| 1| HLO-001 HPI-A001 CC-6| 3HAC30 A106-B| 25| SCH.160| 344.0] 152.0]  Water
109[3HAC30 |AABO7 |#3 HP Economizer Vent 40 1500  GLOBE A105] sw| 1| HLO-001 HPI-A001 CC-6| 3HAC30 A106-B| 40| SCH.160| 344.0] 152.0]  Water
110[3LAC90  |AA201 |#3 HP Feedwater Discharge Check 2000 900SPL|  CHECK| A216-wcC| BW| 1| HLO-001 HPI-A001 CC-6| 3LAC90 A106-C| 200] SCH.120] 180.0] 1520  Water Special Class, Tilting Disc
111[3LAC90  |AA251 |#3 HP Feedwater Discharge Stop 200 900 SPL GATE| A216-wcc| BwW| 1| HLO-001 HPI-A001 cc-6|  3LAC90 A106-C| 200 SCH.120| 180.0| 152.0]  Water wiBypass valve(AA-252),
parallel disc, Special Class
112|3HAC30  |AA252 |#3 HP Feedwater Control Valve Isolation 200| 900 SPL GATE| A216-wcc| Bw| 1| HLO-001 HPI-A001 CC-6| 3HAC30 A106-C| 200| SCH.80| 344.0 152.0] Water wiBypass valve(AA-253).
parallel disc, Special Class
113[3HAC30  |AA255 |#3 HP Feedwater Control Valve Isolation 200| 900 SPL GATE| A216-wcc| BwW| 1| HLO-001 HPI-A001 CC-6| 3HAC30 A106-C| 200| SCH.80| 344.0| 152.0]  water wiBypass valve(AA-256).
parallel disc, Special Class
114[3HAC30 |AA281 |#3 HP Feedwater Control Valve Isolation 2000 900SPL|  GLOBE| A216-wCC| BW| 1| HLO-001 HPI-A001 CC-6| 3HAC30 A106-C| 200] SCH.100| 344.0] 1520 Water Special Class
115[3HAC30 |AA301 |#3 HP Feedwater Discharge 3HAC30CP101 Shut-off 20 1500  GLOBE A105] sw| 1| HLO-001 HPI-A001 CC-6| 3HAC30 A106-B| 20| SCH.160| 344.0] 152.0]  Water
116|3HAC30 |AA302 |#3 HP Feedwater Discharge 3HAC30CP101 Shut-off 20 1500  GLOBE A105]  sw| 1| HLO-001 HPI-A001 CC-6| 3HAC30 A106-B| 20| SCH.160] 344.0] 152.0]  Water
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4.2 Critical Lines
In general, stress analysis will be required as per following chart:

250 (3
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(3)

1- Visual Inspection is adequate
2- Chart / Nomograph analysis is adequate
3- Computer analysis required

Also Computer analysis will be required for Non-metallic piping systems with a
design temperature of 40°C and above. The design of GRP piping shall be sub-
contracted to the manufacturer for an accurate design and the Engineer shall
submit the pipe stress analysis for review. All calculation shall be done as per

ASME B31.3 requirements.
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Classification TEMP SERVICE MATERIAL
427 °C
Carbon Steel (800°F) A53, AlO6
Low & Intermediate 648 °C
Alioy Steel (1200°F) RSB, (G,
; Low Temp &
i Stainless Steels 648 °C
Ferrous Material (High Alloy Steel) (1200°F) Pg\s/ﬁ A213, A312
Stainless Steels for 815°C A312
High Temperature (1500°F ")
204°C
Cast Iron (400°F) A48, A395
Nickel & High Nickel 343 °C Lc;frli'ﬂi
Alloys (650°F) Media
Copper & Copper 427°C SLZ?NV_\I_/:';” f;r
Alloys (800°F) P
Non Press.
Ferrous : 8337 etc
- Aluminum & 204 °C . .
Material Aluminum Alloys (400°F) s ELel:
Titanium & Titanium 315°C . .
Alloys (600°F) Hgmt e




Classifications TEMP SERVICE MATERIAL
. 426°C Low Temp &
Thermoplastic (800°F) Press
selulilics 149°C Low Temp &
Reinforced (300°F) Press
Thermosetting Resin
Filament-Wound .
Thermosetting Resin (;;gog) LOWPI:Q;p &
(GRP)
Non Metallic U/G Piping C599 etc.
Concrete 93°C for Low
(200°F) Temp &
Press
Low Temp &
121°C Press,
Ll (250°F) Corrosive
Media
Glass 230 °C High Purity

(450°F)

Maintenance




iy Ceolids ol

Spec. Class [or Type) Description E;
Mo
Carbon Steel
AFI - Seamless pipe 1.00 m =
SL - Elecinc resistance welded pipe 0.835 2(SE + Py)
Electric fusion welded pipe, doukle butt, straight or 0.95
spiral seam
Fiirme o bst oelded S = Allowable stress (KPa)
AS3 Typ= 5 Seamlez= pipe 1.00 P = Internal pressure (KPag)
Trp= E Elecinc resistance welded pipe 0.835 . L.
Type F Furnace butt welded pip= 0.0 E = Joint EfflClenCy
A 106 . Seamless pipe 1.00 Y =y Factor
Low and Intermediate Alloy Steel Do = Outside dia (mm)
A 333 o Seamless pipe 1.00 A = Additional thk (mm)
Elecinc resistance welded pipe 0.835
A 335 - Seamless pipe 1.00 t
t = m
Stainless Steel -
r 0.875
A 312 R Seamless pipe 1.00
Electric fusion welded pipe, doukle butt seam 0.85
Electrnic fusion weldad pipe, single butit seam 0.80
A 358 1,3, 4 Electrnic fusion weldad pipe, 1007 radicgraphed 1.00
5 Electne fusion welded pipe, spot radiographed 0.90
2 Elzctric fusion welded pipe, doukls butt seam 0.835

Nickel and Nickel Alloy
B 161 - Seamless pipe and tubke 1.00
E =14 - Welded pipe 0.80

B &7s All Welded pipe 0.280




4Q Pipe inside diameter, m : d
d Volume flow rate, cu.m/s : Q
7V

max Fluid velocity, m/s Vv

Determine of pipe diameter of BFP discharge line in feedwater system with the following
data and limitation.

Design Data

Design Pressure = 152 bar.a

Design Temperature = 180 C

Maximum Flow = 273.6 m3/hr

Velocity limitation of BFP discharge line = 4.5 m/s.

Required corrosion allowance = 1.6 mm.

< SOLUTION >
STEP_1

1. Design Pressure (P) 152 bar.a (=15098.7 kPa.g)

2. Design Temperature 180 °C
3.  Maximum Flow (Q) = 273.6 m3/hr
4. Pipe Material : A-106 Gr. B (preliminary selection)

cly) ol dewlxo

o



STEP_2

5. Calculated ID (d) = =0.1467 m = 146.7 mm

6. Assume ND and Schedule = 8 inches, Sch.120
7. Find OD (Do) = 219.1 mm

STEP_3

8. Find maximum allowable stress (SE) at design temperature = 15 kpsi = 103422 kPa
9. Corrosion allowance (A) 1.6 mm

10. Coefficient (y) 0.4

11. Minimum required wall thickness (tm) = = 16.7 mm

12. Required nominal wall thickness (tnr) =16.7 / 0.875 = 19.1 mm

STEP_4

13. Verification for the Selected Pipe Size

: Thickness of the selected pipe (8 inches, Sch.120) in No.6 is 18.26 mm. This thickness is
smaller than the required nominal wall thickness (tnr), 19.1 mm in No.12.

Therefore, the specification (diameter or thickness or material) of the selected pipe shall be
corrected.



STEP_5

14. Re-selection of pipe size and Re-calculation of wall thickness

: As per piping engineer’s advice, the diameter and thickness of pipe are left. But, the
material is changed from A106 Gr.B to A106 Gr.C.

So, the result of calculation is as follows :

No.(8) , SE = 120659 kPa.

No.(11), tm = 14.7 mm.

No.(12), tnr = 16.7 mm.

Because the thickness of the selected pipe (8 inches, Sch.120), 18.26 mm, is larger
than the required nominal wall thickness, 16.7 mm, it is acceptable.

STEP_6

15. Final Velocity Check and Design Optimization

: The velocity with maximum flow at the selected pipe (A106 Gr.C, 8 inches, Sch.120) is
2.9 m/s. Comparing with velocity limitation, 4.5 m/s, it is acceptable.

If the diameter of pipe is changed to 6 inches, the calculated result is as follows:

The selected pipe thickness = 14.3mm > tnr = 13.3 mm. (Ok!)

The calculated velocity = 5.0 m/s < Velocity limitation = 4.5 m/s (Not ok!)

Therefore, the selected pipe in Step 5 is the most suitable specification.



WORKING PRESSURES BY CLASSES, psig

Class
Temp., °F 150 300 400 600 900 1500 2500
—-20 to 100 290 750 1000 1500 2250 3750 6250
200 260 750 1000 1500 2250 3750 6250
300 230 720 965 1445 2165 3610 6015
400 200 695 925 1385 2080 3465 5775
500 170 665 8B5S 1330 1995 3325 5640
800 140 605 805 1210 18156 3026 5040
650 126 590 785 1175 1765 2840 4805
700 110 570 755 1135 1705 2840 4730
750 95 530 710 1065 1595 2660 4430
800 8O 510 675 1015 1525 2540 4230
850 65 485 650 975 1460 2435 4060
900 50 450 600 900 1350 2245 3745
950 35 320 425 64D 965 1595 26565
1000 20 215 280 430 650 1080 1800
1050 145 180 290 430 720 1200
1100 ab 130 190 280 480 800
1150 80 80 125 188 310 515
1200 40 50 75 1% 190 316

Determine required flange class.
* Pipe Material: (P22) 1 ¥4 Cr 2= Mo
* Design Temperature: 700°F

* Design Pressure: 500 psig
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Elbow/Bend/Return:

above 2” line, for Material, std (B16.9,..)

|
fl Elbow, Type (LR, SR), Deg (90, 45, 30, 60), End con
(SW, BW, THRD), Rating (for below 2”) or SCH No. for
90° 45°

TABLE 102.4.5
Min. Thickness
180° Return Recommended Priar to

Radius of Bends Bending
& pipe diameters or greater 1.061,
5 pipe diameters 1.081,
4 pipe diameters 1.14¢,
3 pipe diameters 1.251,

GENERAL NOTES:

ia) Interpolation is permissible for bending to intermediate radil.

(b} &, is determined by Formula (3) or (3A) of para. 104.1.2(A).

{c) Pipe diameter is the nominal diameter as tabulated in ASME
B36.10M, Tables 2 and 4, and ASME B36.19M, Table 1. For
piping with a diameter not listed in these Tables, and also for

tubing, the nominal diameter corresponds with the outside
diameter.




Dnom

J

Depth of average crest to vallay is the sum
of the outside diameters of the two adjoining
crests divided by two, minus the outside
diameter of the valley.

0y, + (OD)g
2

Ratio of the distance between crests to depth
must be equal to or greater than 12,

DEFIH"I = — I:DD‘:IE

A 12
Dmax_Dmin EIEE‘T
Ovality - — p X 100 P
nem FIGURE A6.6 Suggested pipe buckling tolerance. {Pipe Fabrication
FIGURE A6.5 Bend ovality. Institute PFT ES-24)
Bend Ovality Buckling Tolerance

(limit 8% internal press)

(PFI ES-24)




Miter Bend:

NOTE:—

NOMINAL PIPE SIZES 147 AND ABOVE ARE 0.0

0.0 = OUT SIDE DIA. OF PIPE

T=(2R-0.0.) TAN TA
T=(2R+0.0) TAN TA
R =RADIUS OF BEND.

DEGRES OF BEND
ZN

(N= NUMBER OF WELDS)

TA =

1.5D

RADIUS OF BEND

$
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(Red) Tee, End con (SW, BW, THRD), Material, Rating (for below
2”) or SCH No. for above 2” line, std (B16.9,..),

Tee

(Red) Cross, End con (SW, BW, THRD), Material, Rating (for

~ || below 2”) or SCH No. for above 2” line, std (B16.9,..),

Cross

Concentric

Reducer, Type (ECC, CON) End con (SW, BW,
THRD), Material, Rating (for below 2”’) or SCH No.
for above 2” line, std (B16.9,..),

Reducer




TYPE 2

L AT
SOCKET ENDED e
OR EQUIFMENT e e

llxlﬁu REDUCER INSERT
FXPANSION GAP
7
REDUCER INSERT (B 16.11) STRAIGHT SIZE  PIPE

FITTING

Reducer inset , End con (SW, THRD), Material,
Rating, std (B16.11,..),




Weldolet , End con (BW), Material, Main run Sch/
Branch Sch, std (B16.11,..),

§ _BHANU(:_ZII-%
Y e
5// MIN.
J
Sockolet , End con (SW, THRD), Material, Rating, std SOCKOLET
(B16.11,..), (B 16.11)
2" outlet
i WELDOLET
(B 16.11)




FULL oo J PEﬁF_Dj
/" P,
COUPLING ﬂ // TT
gk o g By Ch
raailllen ‘I;IL {;ﬁﬂ, .é_'l{
RED COUPLING
I o
V777777, : =
i ﬂ ; EL
G M i | 7T COUPLING
HALF s il /)
COUPLING AL 41 CAP Y M (B 16.11)

Coupling , End con (SW, THRD), Material, Rating,
std (B16.11,..),

Cap ,End con (SW, THRD, BW), Material, Rating( for
below 2”)/ SCH. (for above 2”), std (B16.11,..)
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BUTTWELD SOCKETWELD

Nipolet
(B 16.11)

Elobolet , End con (BW, SW, THRD), Material,
Rating( for below 2”’)/ SCH. (for above 2”), std
(B16.11,..),

Nipolet, End con (BW, SW, THRD),
Material, Rating (for below 2”) or
SCH No. for above 2” line, std
(B16.11,..),

Latrolet , End con (BW, SW, THRD),
Material, Rating (for below 2”) or SCH
No. for above 2” line, std (B16.11,..),




| | Exirémités
| i filstéss suivant /
\ | / \ | Threcdad ands
- . eccording fo

ASMEB 1.20.1 - 1983
Extiémité & souder suivant / Extrémité lisse
Buttwelding end cocording fo : coupée d'dquarms
ASMEB 16.25 - 1087 Cut square ploin end v

BLE (BEVEL LARGE END) BLE/

) E f‘
i

f---—-‘
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CONCENTRIC

ECCENTRIC

Swage, End con (See front table),
Material, Rating (for below 2”) or SCH
No. for above 2” line, std (B16.11,..),

SWAGE

T.L.E. Threaded large end P.B.E Plain both ends
T.S.E. Threaded small end P.L.E. Plain small end
B.O.E. Beveled one end PSE Plain small end
P.O.E. Plainoneend | | sge |  Beveled both ends
B.O.E. Beveled one end

B.L.E Beveled large end

B.S.E Beveled small end

T.B.E Threaded both ends

1. ELBOW, 2. SWAGE. 3. GATE VALVE, 4. NIPPLE,

5. UNION, 6. NIPPLE. 7. TEE, 8. PLUG

OXO,




Flange:

— \ \ 3
R = =7 1 2

SLIP ON FLANGE-( SORF) SCREWED-( SCRF ) WELDING NECK- ( WNRF )

— 17 av)  Oorw d2zz777 21

SOCKET WELD- ( SWF ) LAP JOINT- ( LJF) BLIND- ( BF )

Flange Faces:

RING JOINT RAISED-FACE FLANGE

FLAT-FACED FLANGE

7 i | 7 ——

Flat Face Raised Face

Radius



Gasket:

Cuter Ring Matarial whan othar
than CS

Mominal Ppe Size and
Pressure Closs. Mot shown
when gasket is manutactured
I spécial dimensions.

Inmer Ring Material stomped
on inner ring or ouber ring.

Style RIR

IDENTIFICATION REQUIREMENTS

Style CG

Winding Melal and Fller
Materiol

Manufoctured to

ASME B16.20 latest edition
or applicable dimensional
and quality specifications.

Style CGI




Fluid

Application

Gasket material*

Steam (high pressure)

Steam (low pressure)
Water

Water

Qils (hot)
Oils (cold)

Air

Gas

Acids

Ammonia

Temp up to 1000°F (538°C)

Temp up to 1000°F (538°C)
Temp up to 1000°F (538°C)
Temp up to 1000°F (538°C)
Temp up to 1000°F (538°C)

Temp up to 1000°F (538°C)

Temp up to 750°F (399°C)

Temp up to 600°F (316°C)

Temp up to 600°F (316°C)

Temp up to 220°F (105°C)

Hot, medium, and high
pressures

Hot, low pressures

Hot

Cold
Cold
Cold
Cold
Cold

Temp up to 750°F (399°C)
Temp up to 1000°F (538°C)
Temp up to 212°F (100°C)
Temp up to 300°F (149°C)

Temp up to 750°F (399°C)
Temp up to 220°F (105°C)
Temp up to 1000°F (538°C)
Temp up to 1000°F (538°C)
Temp up to 750°F (399°C)
Temp up to 600°F (316°C)
Temp up to 220°F (105°C)
(Varies; see section on cor-
rosion)
Hot or cold mineral acids

Temp up to 1000°F (538°C)
Temp up to 700°F (371°C)
Weak solutions

Hot

Cold

Spiral-wound comp. asbestos or
graphite

Steel, corrugated, or plain

Monel, corrugated, or plain

Hydrogen-annealed furniture iron

Stainless steel 12 to 14 percent
chromium, corrugated

Ingot iron, special ring-type joint

Comp. asbestos, spiral-wound

Woven asbestos, metal asbestos

Copper, corrugated or plain

Red rubber, wire inserted

Black rubber, red rubber, wire in-
serted

Brown rubber, cloth inserted

Comp. asbestos

Red rubber, wire inserted

Black rubber

Soft rubber

Asbestos

Brown rubber, cloth inserted

Comp. asbestos

Ingot iron, special ring-type joint
Cork or vegetable fiber
Neoprene comp. asbestos

Comp. asbestos

Red rubber

Spiral-wound comp. asbestos
Asbestos, metallic

Comp. asbestos

Woven ashestos
Red rubber

Sheet lead or alloy steel

Comp. blue asbestos
Waoven blue asbestos

Asbestos, metallic
Comp. asbestos
Red rubber

Thin asbestos
Sheet lead




Branch lines for 2” and below:

:PIPING MATERIAL SPECIFICATION <,
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1 Butt welding TEE, SOCKOLET or THREADOLET*
2 HALF COUPLING, SOCKOLET or THREADOLET*
3 Socket welding TEE with Reducing Insert or Reducing Tee



BRANCH CONNECTIONS FOR DN 65 & LARGER
Branch lines for Above 2”
BRANCH LINE
Jj:l /ED\ E:L m 120
1150
MAIN LINE EJ | = o T % 1100
1050
TEE SWEEPOLET WELDOLET STUB-IN 1000
950
ZONE 4 ZONE 3 ZONE 2 ZONE 1 | GROUP g00
850
SWEEPOLET TEE or -
WELDOLET or WELDOLET TEE GROUP A 750 =
WELDOLET a
700 ~
WELD TEE, 0 2
OLET | WELDOLET | ... ' .. o 3
or STUB- or STUB- GROUP B T
IN IN or STUB- ZONE 2 20 2
IN 500 o
o
450
400
350
300
250
ZONE 3 200
150
100
ZONE 4 80
65
9 gr g8 8 e REECBaEREE
MAIN LINE (DN) -7 B



CORRELATION OF FITTING CLASS WITH SCHEDULE NUMBER OR WALL DESIGNATION
OF PIPE FOR CALCULATION OF RATINGS
PRESSURE CLASS PIPE USED FOR RATING BASIS
DESLGNALLON OF [YPE OF FLTTING SCHEDULE NO. WALL DESIGNATION
FITTING
2000 THREADED 80 XS
3000 THREADED 160 -
6000 THREADED - XXS
3000 SOCKET-WELDING 80 XS
6000 SOCKET-WELDING 160 -
9000 SOCKET-WELDING - XXS






