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COMPARABLE USA & EUROPEAN
SPECIFICATIONS FOR STEEL PIPE

Y

USA UK W. GERMANY SWEDEN
ASTM AS) 88 3801 OIN 1020
Grade A SMLS . MFS 22 & CDS 27 o SIS 123306
Graste BPSMLS HES 27 & COS 27 St dh SIS 1434.05
ASTM ASY BS 2801 DiIN 1828
Grate A FRW EHW 22 Blatt 4 51 34.2 ERW
Grace B | RW EHW 27 Blatt V51 477 E AW
ASTM AS) BS 3801 DIN 1026
Fuw W 22 Hiatt 4 S 34.2 FBW
ASTM A1D8 BS 3802 CDIH 175*
Gratht A HES 2. hy 515 1234-06
Groler B HES 27 St 45 SIS 13605
Grande C HFS 35
ASTM A1 4 BS 3801 DIN 1828
fFw Blat1 2 EFW
ASTM A135 85 3801 0IN 1828
Grade A £ RW 77 Hiait 161 34.2 ERW S15 123306
o Grate B FAW 27 Hlatt 151 47.2 ERW SIS 1434-08
B ASTM A138 BS 3401 DIN 1828
3 Grade A [FW 22 HLait 2 S 87
:.I Geads B LFW 27 Hiatl 2 St 42
» ASTM A155 BS 3802 DiN 1428, Blatt J, with
Z Clam 2 cartification C
g fog 18 St .44
o CH0 St37-2
< coh EFW 28 Sta727
o KC 55 Std27 e
KC 60 EFW 285 51422 °*
KC 65 51623
KC 70 5t62 %
AM 5L 38 3801 DIN 1829
Grade A SMLS HES 22 & CDS 22 S S15 123204
Grage B SMLS HFS 27 & CDS 27 S14% SIS 143406
AP SL 233001 DIN 1828
Gractn A ERW tHW 22 Blalt 3 51 14-7 £ AW SIS 123306
Grate B ERW EHW 27 1 Higtt 4 $t 37.2 AW SIS 1434.06 *
APl BL 85 3801 DIN 1828
Dauble-welded
Cirin A FFW Lrw 22 Hiall 151147 FW
Giae LW LEW 22t Bt A58 372 FW
AP1 6L BS 3801 DIN 1828
FBW BW 22 Blatt 3 St 34.2 FBW
*Specify “Si-kilied™  ISpacify API 5L Grade B testing procecures lor these steels
w ASTM AJ12 BS 3805 WSN  Dmsignation:
a TP 304 Grade 801 A XHCN TG SIS 2333-02
X TP 04K “ Grade 811
" 1P 3041 Grade BOTL 4306 X 2CrNi189 SIS 236202
w TP 310 Grare 805 4841 X 15CrNiSi2520 SIS 236147
- ALK Geaun 845 4501/ X 5 CrNiMo 18 10 SIS 7724407
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BUTT-WELDED PIPING

CARBON-STEEL PIPE & FORGED-STEEL FITTINGS

LAN
END PREPARATION OF PiPE, & METHOD OF 0
JOINING TO BEVEL-ENDED PIPE, FITTING, CEVELENOED
FLANGE, VALVE, OR EQUIPMENT ITEM SUCH AS

PIPE. VALVE,
| EQUIPMENT,
PIPE BEVEL
MINIMUM LINE SIZE NORMALLY NPS 2
BUTT WELDED
FOR NPS 2 NPS 8

WEIGHT OF PIPE & FITTINGS NORMALLY NOMINAL ; and larger

USED. CHIOCE OF OTHER MATERIALS OR PIPE N:“; & wALL ThiCAness

HEVIER WEIGHT PIPE & FITTINGS WILL SiLE PROM CoDE

DEPEND ON PRESSURE. TEMPERATURE

&OR THE CORROSION ALLOWANCE SCHEDULE $CH 20

REQUIRED. NPS 2 AND LARGER PIPE IS NUMBER SCH 40 or

USUALLY ORDERED TO ASTM A-53 , Grade SCH 30

B, SEE 2.1.4. UNDER STEELS

MFRS’ e
WEIGHT S0

VALVES

FOR NPS 2 AND
LARGER VALVES

160, 300, 600, 900 AND HIGHER
ACCORDING TO SYSTEM PRESSURE

PRESSURE FOR NPS 1% AND
:C:;I:G SMALLER VALVES SEE CHARTS 2.2 AND 2.3

FOR CONTROL VALVES USUALLY 300 MINIMUM (SEE 2.1.30)

BUTT-WELDED PIPING sl oo Y-\ o503
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PIPE DESIGNATION SCH/M FR’s
Pressure Class 2000 3000 6000 9000
Threaded Fittings 80/xs 160 XXS
Socketed Fittings 80/xs 160 XXS
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FLAY TYPE

Backing Ring : Y-\ s
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(Of larger pipe]
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Swage (or Swaged Nipples)
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3-PIECE MITER 2-PIECE MITER

THE 2-PIECE MITER HAS HIGH
FLOW RESISTANCE (Ses TABLE ¥-10)
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SOCKET-WELDED PIPING Ji CHART 2.2

CARBON-STEEL PIPE & FORGED-STEEL FITTINGS

— | Ve
EXPANSION
“LD\ \‘ GAP ¢
3
P|

END PREPARATION OF PIPE, AND LAIN END 2 B0RE
METHOD OF JOINING TO FITTING,
FLANGE, VALVE, OR EQUIPMENT o

PPE

/socxnnoeo ITEM SUCH AS

COUPLING, EQUIPMENT, VALVE Ex

MAXIMUM LINE SIZE NORMALLY NPS 1%
SOCKET WELDED P T 1N MARINE PPING)

AVAILABILITY OF FORGED-STEEL

SOCKET-WELDING FITTINGS NPS 1/B 10 NFS 4
SCHEDULE

w NUMBER SCH 80 $CH 100 —
o
&

WEIGHTS OF PIPE MFRS'

AND PRESSURE WEIGHT X — XXS

CLASSES OF

FITTINGS WHICH FITTING

ARE COMPATIBLE | 3 | CLASS 3000 6000 9000
F 4
E | frming
w

MOST COMMON COMSINATION: CHOICE OF MATERIAL OR
HEAVIER-WEIGHT PIPE AND EITTING WILL DEPEND ON
PRESSURE, TEMPERATURE AND/QOR CORROSION ALLOW-
ANCE REQUIRED. PIPE NPS 1% AND SMALLER 1S USUALLY
ORDERED TO ASTM SPECIFICATION A-108 Grade B. REFER
TO 2.1.4, UNDER STEELS’

VALVES

BORED scH 48 SCH 180 XXS 4‘
TQ:

CONTROL VALVES
MINIMUM (USUALLY FLANGED) USUALLY J00 (SEE 3.1.101
PRESSURE -
N
ot VALVES OTHER THAN 000 (ANS!}
CONTROL VALVES 800 (APY)
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SOCKET-ENDED
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OR EQUIPMENT
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SPECIFYING SIZE & END FINISH TABLE 2.3
OF SOCKET-WELDING SWAGES

SWAGE FOR JOINING —
LARGER to SMALLER

EXAMPLE NOTE ON DRAWING

SW ITEM SW ITEM SWG 1% x 1 PBE
BW FITTING or PIPE SW ITEM SWG2 x1 BLE-PSE

SW = Socket weiding BW = Butt weiding
ABBREVIATIONS: PBE = Plain bothends PLE = Plain largs snd

PSE = Plainsmaliend BLE = Bevel large end
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Specifying Size of Socket-Welding Tees
How To Specify Tee Run Inlet Run Outlet Branch Example
Reducing on Branch 11,7 11,7 17 RED TEE 1'/,”x 1,7 x 17
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SGREWED PIPING

CARBON-STEEL PIPE & FORGED-STEEL FITTINGS

CHART 2.3

THREAD ENGAGEMENT

PIPE--7 m\\
END -PREPARATION OF PIPE, AND ""uum' T SUCH
METHOD OF JOINING TO FITTING, ASVALVE.
FLANGE, VALVE OR EQUIPMENT | COUPLING,
EQUIPMENT,
ETC.
OPTIONAL
SEALWELD «
MAXIMUM LINE SIZE NORMALLY NPS 1%
THREADED
AVAILABILITY OF FORGED-STEEL NPS 1/8 10 NPS 4
THREADED FITTINGS
SCHEDULE —
NUMBER SCH 40 Scr g
WEIGHTS OF PIPE I
AND PRESSURE & MERS'
CLASSES OF WEIGHT STD XS XXS
FITTINGS WHICH
ARE COMPATIBLE
FITTING
000
CLASS 2000 3000 6

L 3

MOST COMMON COMBINATION: THE MINIMUM CLASS
FOR FITTINGS PREFERRED IN MOST INSTANCES FOR
MECHANICAL STRENGTH 1S 3000. CHOICE OF MATERIAL
OR HEAVIER-WEIGHT PIPE & FITTING WilL DEPEND ON
PRESSURE, TEMPERATURE
ALLOWANCE REQUIRED. PIPE NPS 1% AND SMALLER IS
USUALLY ORDERED TO ASTM SPECIFICATION A-106
Grade B. REFER TO 2.1.4, UNDER ‘STEELS’

AND /OR

CORROSION

VALVES

MINIMUM
PRESSURE

CONTROL VALVES
{USUALLY FLANGED)

USUALLY 300 (SEE 3.1.10)

(RATING)
CLASS

VALVES OTHER THAN
CONTROL VALVES

600 (ANSI)
800 (API)
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Pipe to Tube Connector
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SWAGE FOR JOINING
LARGER to SMALLER EXAMPLE NOTE ON DRAWING
THRD ITEM THRD ITEM SWG 1% x1 TBE
BW ITEM or PIPE THRD ITEM SWG2 x1 BLE-TSE
THRD ITEM*® BWITEM* SWG3 x2 TLE-BSE
BW = Butt welding TLE = Threaded large end
, . THRD = Threaded TOE = Threaded one end
ABDREVIATIONS:  TBE u Threaded both ends BLE = Beveled largs end
TSE = Threaded small end BSE = Baveled small end

Specification Size & End Finish of Threaded Swages : Y- Jsu>

(R III &
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Specitying Size of Threaded Reducing Tees
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1/, 17 1/, RED TEE 1/,°x1”x1'/,”
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ANSI B1.20.1 : Pipe Threads, General Purpose

Taper Pipe Thread NPT
- Rigid Mechanical Joint for Railings NPTR
Straight Pipe Thread:
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- Internal, in Pipe Couplings NPSC

- Free-Fitting, Mechanical Joints for Fixtures NPSM
- Loose-Fitting, Mechanical Joints with Locknuts NPSL
- Loose-Fitting, Mechanical Joints for Hose Couplings NPSH
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STEEL WASHER
INSULATING WASHER

AX I MAXHIUM TP FACTOR | AVAILABLE
GASKET MATERIAL EXAMPLE USE | TEMPERATURE | Tompewtses 1 Prassure THIC KNESS
{Deg £) (Deg F 2 PR} [ =118"]
Synthatic rubbers Water, Air 250 15,000 1732116 131218 e
Vegetable fiber [¢]]] 250 40,000 1G4 1702116 Y321
Syrihetic (DLW Water, Air | 250 128,000 V32 116 V32 wa_nj
Solid Teflon Chemicals 500 160,000 17320746 13218
Compremed asbentcs | Mom 750 250,000 141737 116 1
Carbon steel faghpremur® | 7m0 1,600,000
For ring jomnt
High-pressure x.ﬁ‘ reler to
, Stainlems steel &/for corrosive | 1200 3,000,000
fiuidy
Spirsl wound. MOt used thick ness
ss/¥etlon Chemicsis 500 tor sprrat wouna
CS5/Asbestos Most 750 260,000+ oeshets 10175
S$S/Asbestos Corrosive 1200 d Alternative gushat
5S/Ceramic Hot gases 1800 thickness 0129
e ———————"

Gasket Characteristics: Y-0 Jga>

INSULATING GASKET
INSULATING SLEEVE

INSULATING WASHER
STEEL WASHER

Insulating Gasket Set : Y-0A S
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‘BLOCK’ VALVE

H

LTAP'!NG ONE OF THE ‘8LOCK’
VALVES IS LESS EXPENSIVE
THAN EMPLOYING A

BLEED RING

BLOCK’ VALVE\
BLEED CONNECTION ————tm

Double-Block And Bleed: Y-#- S
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REMOVABLE SPOOL
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CLOSURE c
LINE BLIND SPECTACLE DOUBLE REMOVABLE

PLATE, or BLOCK, & SPOO
CRITERION VALVE LINE BLIND BLEED L
RELATIVE MEDIUM EXPENSE,
OVERALL LE‘P‘gT ' DEPENDING ON FREQUENCY ’é"ongSNE
COST EXPENSIVE OF CHANGEOVER X
MANHOURS
FORDOUBLE | NEGLIGIBLE | 1103 NEGLIGIBLE | 2t06
CHANGEOVER
INITIAL FAIRLY LOW VERY HIGH
cosT HIGH HIGH
CERTAINTY
OF SHUT.OFF | COMPLETE COMPLETE DOUBTFUL COMPLETE
VISUAL YES, BUT
INDICATION? | YES YES SUSPECT YES
WHO PLANT PLANT
OPERATES? OPERATOR PIPEFITTER OPERATOR PIPEFITTER
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PIPED TO TRAP
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SPECIAL FEATURES
{....] deawme Liminonh {) Sonoem Option

L.
NOYARY BALL
4G

y

(

DT t NON
DIAPHRAGM - | (For oif: Ne netusl nisher]
. BUTTERFLY NONE
i PLUG GATE NONE
CRTER f
Lo W GLOBE NONE
BUTTERPLY NONE
ABGULATING | PLUG GATE NONE
DIAPHRAGM [For oli: No netursl rubber)
NEEOLE NONE, {Small flows only)
GATE ANTI.CORROSIVE® {OSRY),(Betiows sesl)
PLUG OATE ANTI-CORROSIVE® {OB&Y)
ON/OFF AOTARY BALL | ANTI.CORROSIVE® (Lined]
PLUG ANTI.CORROSIVE® (Lubricered),(Lined)
CORPOSIVE OIAPHRAGM ANTI-CORROBIVE®, (L ined}
P BUTTEAFLY . | ANTICORROSIVE® (Lined)
IALKAL INE,
it GLOBE e | ANTICORRS QMY Diphreem or Beiows o
} M 1 * {Lined
REGULATING | gUTTERFLY ANTI.CORAOSIVE® (Lined)
o PLUG GATE ANTIL.CORROSIVE® (OB&Y)
uuum | ON/OFF BUTTERFLY SPUCIAL DISCY, WHITE SEAT 1
‘ HYGIENIC DIAPHAAGM BANITARY LINING, WHITE DIAPHAAGM 1
, IBEVERAGES. BUTTERFLY | SPECIAL DISC!, WHITE SEAT !
H | DRCGS) DIAPHRAGM SANITARY LINING, WHITE DIAPHRAGM t
X REGULATING | SQUEEZE WHITE FLEXIBLE TUBE!
: PINCH WHITE FLEXIBLE TUBE?T ]
i ; I ISR S A e N et
i : , WDIAKY BALL | ABMASION RESISTANT LINING
I f UTTERFLY ABRASION RESSIST, DISC, RESILIENT BEAT
. DIAPHRAGM | ARRASIDN RESISTANT LINING
“ON/OFF PLUG LUGHICATED, (Lined}
PINCH NONE
. SOUEEZE CENTRAL SEAT
SLUARY
. auﬂmr&v ABRASION-RESIST. DISC, RESILIENT SEAT
. - DIAPHRAGM LINED?
AEGULATING | SOUEEZE NONE
. PINCH NONE
GATE SINGLE SEAT, NOTCHED DISC
GATE SINGLE SEAT, KNIFE-EDGED DISC, NOTCHED
FIBROUS ONOFF & OIAPHRAGM NONE DISC
SUSPENSIONS REGULATING | SOUEEZE NONE
PINCH NONE
GATE NONE
GLOBE {Composition Disc),(Phug Type Disc)
ONJOFF ROTAAY BALL | NONE
PLUG ., NONE, [Unauitsble for steam servioe)
NEUTRAL OIAPHRAGM NONE, {Unauitable for stesm service)
(AIR, STEAM, Tl GLOBE NONE
NEEOLE NONE, [Smeil flows only]
NEGULATING | BUTTERFLY | NONE
DIAPHRAGM NONE, {Unsuitabis for meam service]
GATE SINGUE SEAT
BUTTERFLY ANTI.CORROSIVE®
ROTARY BALL | ANTi-CORROSIVE®
ON/OFF DIAPHRAGM ANTI-CORROSIVE®
CORROSIVE PLUG ANTHCORROSIVE®
{ACID VAPORS,
CHLORINE, Ete) su'gq.‘einn.v :«yggn:gws- asav
L NTICORROSIVE®, y
) REGULATING | NEEDLE ANTI.CORROSIVE®, iﬁm.ll fiows only]
: DIAPHRAGM ANTICORROSIVE®
GATE BELLOWS SEAL
GLOBE DIAPHRAGM or BELLOWS SEAL
i VACUUM ON/OFF ROTARY BALL | NONE
BUTTERFLY RESILIENT SEAT
ABRASIVE PINCH NONE
.
POWODER . O aTiNG | SOUEEZE {CENTRAL SEAT)
| 1sica, Ew) SPIRAL SOCK NONE
sm_m LUSRICATING PINCH NONE
POWDER ONOFF & GATE SINGLE SEAT
(GRAPHITE AEGULATING | SQUEEZE {CENTRAL SEAT)
TALC. Ew) SPIRAL SOCK NONE ’

* Swabniity of

mudmmmﬁmw‘mmvumvofﬂuumwhammw topic. A good general
reference % the cwrent sdition of the Chemical Enginesr’s Handbook
t The dat should be amooth, evthout

lor which i toxic O can discolor the product.

\Al

botts #nd recemss, in & sanitary material such s stainkess stest, or fully costed with ‘whits’ plastic
o Fobiser mawsriel. Whin' means that the metecisl Gom not contan & fil

KEY TO VALVE BELECTION GUIDE
CHART 32

(1) Determine type of conveyed fluid—tiquid, gas slurry, or
powder

(2) Determine nature of fluid:

Substantially neutral—not noticesbly acid or alkaline,
such as various oils, drinking water, nitrogen, gas, air etc.
Corrosive—markedly acid, alkaline, or otherwise chemi-
cally reactive a

"Hygienic'—materials for the food, drug, cosmetic or
other industries

Slurry—suspension of solid particles in a llquid can have
an sbrasive effect on valves, etc. Non-gbrasive slurries
such as wood-pulp slurries can choke valve mechanisms.

{3) Determine operation:

*On/off'—fully open or fuily closed
Regulating~including close regulation {throttling)

{4) Look into other factors affecting choice:

L]

Pressure and temperature of conveyed fluid

Method of operating stem -consider closing time

Cost

Avaitability

Special installation problems—such as welding valves into
lines. Welding heat will sometimes distort the body
and affect the sealing of small valves.
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Double-disc parallel-seats gate valve
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Single disc parallel
seat gate valve

Plug gate valve
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Key:

A Can be reduced to a minimum of 61 m by incrcasing height of flare
I3 Bolicrs | power generators, air compressone

monitor locations should be selected to rotect specific items of equipment
greater than 260°C

3 less than 260"C

the diameter of the largest tank

(G double the diameter of the largest tank

H Maximum 73 m ;minimum will vary

I Dblat resistant

M minimum to suit operator or mainlemamee access

[

TGN

Yy



s N yraraSTsiend 5900 (SKIM) Lasu 53 La, 31,5 dgmn 2 iibe (5050 sLaG 50
et sS b L 528 b g Shedas (slaa s wiile wi € 18 g1 5o b S (Sliagad K
e b s aum wla woh lsa 4 g psiws Sga S, o glial ollae ¢l S (ol

8 8 S

o Tol) 9 by xiSiaw daesls D

(ila glaualy il lasalsh LS, sl slasala wl Gl ,SL oYL, 58 5
St hprend 5 gl die sk S oI 5 sm olisad 5 S0k g dlse Jea 2y
g 4388 55 Gasa il slansds

JAS heal U1 gl slplaia b 5a aulio (slg-alSi 5 wils glosla 4 S 50
s 58 Ul b i (sleals sl s anad asbs Laslal g Gase clall 350 a8
oot 4 sread gl S gl o sk 008 aaloi wl il slasals 5 T slaaaly
oS alis 5 ol il Shard alge 5 sl JED aly 5

il 5 J S G 5wl )13 olhed S als il slaaals 5 b slassly
s man) S aiiaas Sl ean Jroe 45 plgianad Sea 55K B, 2l |, Piperack 525
ot e 5 s 0008 3888 Ol (paey o i Sl meh (2l 01 09 B
35 2 SUa K SISy manh 1Sy 0o 008 e sl bl (S Gaed Sy oo o

e 5 e Sl it gl sl la slaaals 5 sulb slasals yo ledsar
S5 soliil o) ge o@ﬂ&ﬁuwb‘su#w@d‘ﬂﬁfdju%w‘ﬁb
e o€ 33l 3 lse it olGia 5 55K 5 oo 1 b pom 2l b FRPTRPREPE.9p
S oS sla GLIS b poe 4 ol ge 950 30] S o g 1) JLBal LG

nal; 9 Lybs s gsaw i

L s 0agS 5 JAS sl s il 5 s silnl ool slos sl 2 glind € lnead 0
CWPR PO FPRERLNIN KV bl g Ladd ..J‘,.as&uzﬂl_)(?latform)u?_)iglg_\:‘\.) 2kl oo ol s
s s ol 45 ol €S S5h e (s e Lalgan 5 Lalspoy Laedler e S

.JA:ILI MB.J‘S od ,_)_'):...a Qﬂ_):s,)):‘ B!

BN



Dimensions

Item Description Ft mm
Main plant roads Width 24" 7,300
Headroom : 22t 6,700
Inside turning radivse 22: 6,700
Scondary plantroads ~ Width 16' 4,800
Headroom 14" 4,300
Inside turning radivse 10° 3,000
Minor access roads Width 10" 3,000
Headroom o 3,400
Inside turning radivse g 2,450
Paving Distance from outside edge of equipment to edge of paving 4 ) 1,200
Headroom over railrads from top of rail 22 6,700
Headroom over dead ends and sidings, from top of 12 3,600
Railroads rail
Clearance from trac center line to obstruction 8'6' 2,600
Centerline distance between paralle traks 13 4,000
Distance between centerline of track and paralle 23 7,000
above ground and underground piping
Cover for undergound Piping within 23 3! 900

ft(7,000mm) of track centerline
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M

Dimensions
ft
Item Description mm
Piatforms Headroom : 7 2,100
Width of walkways(grade or elevated) 3 900
Maximum variance between platforms 9" 230
without an intermediate step
Width at vertical vessels 3 900
Distance between inside radius and inside 10" 250
of platform on vertical vessels
Maximum distance of plarform or grade 5 1,500
below centerline of maintenance access
Maximum lengrh of dead ends 20 6,000
Ladders Width of Ladders 1'6" 450
Diameter of cage 2'4" 710
Extension at step-off platforms 4 1,200
Distance of bottom hoop from grade or 8 2,400
platform
Distance between inside radius of vertical 12" 350
vessels to centerline of ladder rung
Maximum vertical rise of uninterrupted 30 9,150
ladder run o
Maximum slope from venical axis 15
Toe clearance 8 200
Scairs Width(back-to-back of stringer) 2'6" 750
Maximum vertical one-flight rise 18’ 50 ° 5,500
Maximum angle
Headroom 7' 2,100
Width of landings 3’ 900
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M

Item Platform or Fixed Ladder
Grade
Maintenance Yes No
Level controls Yes No
Motor-Operated valves Yes No
Sample connections Yes No
Blinds and figure-8s Yes No
Observation doors Yes No
Relief valves Yes No
Control valves Yes No
Battery Limits valves Yes No
Valves, 3 in and larger Yes No
Hand holes Yes Yes
Valves, smaller than 3 in Yes Yes
Level gauges Yes Yes
Pressure instruments Yes Yes
Temprature instruments Yes Yes
Vessel nozzles No No
Check valves No No
Header block valves No No
Orifice flanges No No
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Item Descripton

Furnaces
101-F Chaige fumace
Exchangers
101-E Sir:pper reboiler
1C2-E Suipper feed/effluent exchanger
103-E Stripper overhead trim condenser
104-E Reacror effluent tim cocler
105-E Stripper overhead condenser
106-E Reactor effluent cooler
107-E/A 10 H Combined feed exchangers
108-E Surface condenser
109-E Product cooler
Pumps
101-PA Charge pump
1G1-PB Spare charge pump
102.p Water injection pump
103-PA Stripper bonoms pump
103-#8 Spare stripper bortoms pump
104-PA Stripper reflux pump
104-PB Spare stripper reflux pump
105-PA Condensate pump
105-78B Spare condensate pump
Towers
101-T Stripper
Reactors
101-R Reactor
Drums
101-D Feed surge drum
102-D Recycle compressor suction drum
103-D Make-up compressor suction drum
104-D Water injection drum
105-C Stripper reflux drum
Compressors
101-C Reeycle compressor
102-CA Make-up compressor
102CB Spare make-up compressor
Miscellaneous
1011 Lube oil console
101-L Corrosion inhibitor injection system
101-H Compressor house
101-HL Overhead traveling crane
D g -
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Exchangers

Item Bundle Diameter Length

101-E 36 in (915 mm) 20 ft (6,100 mm)
102-E 30 in (750 mm) 20 ft (6,100 mm)
103-E 30 in (756 mm) 20 & (6,100 mm)
104-E 24 in (610 mm) 20 ft (6,100 mm)
105-E (A/C) 30 ft (9,150 mm) 40 ft (12,200 mm)
106-E (A/C) 30 fi (9,150 mm) 20 ft (6,100 mm)

107-E (8 shells)
108-E

36 in (915 mm)
60 in (1,500 mm)

24 ft (7,300 mm)
15 ft (4,600 mm)

109-E 30 in (750 mm) 20 f {6,100 mm)
Pumps

Item Length Width

101-Pasb 5 ft (1,500 mm) 2 ft6in (750 mm)

102-P 2 ft 6 in (750 mm) 1 ft 3 in (380 mm)

103-Pa/b 4 f16in (1,370 mm) 2 ft (610 mm)

104-Pa/b 4 & (1,220 mm) 1 ft 6 in (450 mm)

10S-Pasb (vertical)

1 fi § in (450 mm)

1 ft 6 in {450 mm)
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a. Subdivided Process Flow Diagram
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b. Subsystem Arrangment ¢. Interconnection of Subsystem
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a. Before Minimum Space Adjustment b. After minimum Space Adjustment
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NUCLEAR FOWER FLANT - UNIT # 1

‘ COMPONENT CONTROL SYSTEM FAGE L

FI1FE LINTE LIsT LATE §+ 7/710/84
"""""""""""""""""""""""""" T TuALL OFERATING  DESIGN
LINE NUMBER SIZE CLASS THCK PRES TEMF FRES TEMF

(IN) (IN) (FBIAY (F)» (FSIA) (F)

L1PER-002-35T-4 2,000 151 0.1%1 15,0 212 S0 300
1DER~120-118~4 1.250 151 0.075 10.0 40 10 100
LDER-700-112-4 0.750 901 0.042 15.0 212 1230 579
1DER-750-114-4 0.750 %01 0.042 15.0 212 1250 579
1M8S-001-111-1 1.000 3502 0.157 1022.0 550 1250 575
JICE-006-004-1 5,000 911 0.352 1205.06 140 1525 575
LMS8-001-117~1 1.000 502 Q.157 1022.0 S50 1250 575
1H85-001-192-4 1.000 312 0.157 1000.0 500 1250 373
1M55--002-001-1 2.000 701 0,191 1080.0 350 250 875
1MS5-002-002-1 2,000 701 0.191 1050,9 530 1230 579
1M85-002~-072-1 2,000 9013 0.191 1050.0 550 1250 575
1HG8-002-149-4 2.000 153 0.012 111.8 120 135 50
1MSE-002-153-4 2.000 153 0D.013 111.8 120 135 156
1HMS8-002~181-4 2.000 153 ¢.012 111.,8 120 135 150
1M85-002-184-4 2,000 151 0.011 111.8 120 135 150
1HS8-002-165-4 2,000 151 ¢.011 111.8 120 138 150
1MSS-002-191-4 2,000 151 0,011 11t.8 120 1y LS50
1MS5-004-003~1 4,000 201 0.181 10506.0 550 12590 G7%
1MSS-024-4603-2 24,00 %01 0.?48 988.0C 540 1250 57%
1H35-024-504-2 24.00 S01 0.948 9865.0 40 12350 975
1H88-024-803-2 24.00 901 0,943 288,0 S40 12350 G570
1HSS~024-818-2 24.00 901 0,958 928.0 540 1250 575
1M88=~730-193-4 0.750 133 0.005 111.8 170 139 150
1MS8-7250-194-4 0.750 153 0.00% 111.8 120 135 159
1HE8-750-1925-4 0.750 153 0.005 111.8 120 132 150
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A Field assembly of power boilers and of steel-plate heating boilers

H Steel-plate and cast-iron sectional heating boilers
HLW Lined portable water heaters

L Locomotive boilers

M Miniature boilers

N Nuclear vessels and piping systems
NPT Nuclear vessel parts

NA Nuclear installation

NV Nuclear vessel safety valves

PP Pressure piping

RP Reinforced-plastic pressure vessels
S Power boilers

8 Pressure vessels (Division 1)

U2 Pressure vessels (Division 2)

UM Miniature pressure vessels

uv Pressure-vessel safety valves

\'% Boiler safety valves
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Class 1 Vessel
(Reactor Pressure Vessel)

o Containment Class MC

Steam Class 1 Piping
Generator | ¥ : o
/ Class 1 Valve Class 3 Pump
/
| / Class 2 Vessel
(Heat Exchanger)

--.___N_-.
e

Class 3 Valve

Class 2 Pump

Class 2 Valve

legend _______ Class 1 system, Reactor coolant system
................. Class 2 system, Residual heat removal system
- _..___ ... Class 3 system, Component cooling water system
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Number ' Title

1.26 Quality Group Classifications and Standards for Water, Steam, andl-
Radioactive-Waste-Containing Components of Nuclear Power
Plants (Revisions 3, 2/76)

1.28 Quality Assurance Program Requirements (Design and
Construction) (Safety Guide 28, 6/7/72)

1:29 Seismic Design Classification (Revision 2, 2/76)

146 Protection against Pipe Whip Inside Containment (5/73)

1.48 Design Limits and Loading Combinations for Seismic Category I
Fluid System Components (5/73)

1.57 ’ Design Limits and Loading Combinations for Metal Primary
Reactor Containment System Components (6/73)

1.60 Design Response Spectra for Seismic Design of Nuclear Power

' Plants (Revision, 1, 12/73)

1.61 Damping Values for Seismic Design of Nuclear Power Plants (10/
73)

1.64 Quality Assurance Requirements for the Design of Nuclear Power
Plants (Revision 2, 6/76)

1.67 Installation of Qverpressure Protection Devices (10/73)

1.68 Initial Test Programs for Water-Cooled Reactor Power Plants
{Revision 1, 1/77) ' '

1.68.1 Preoperational and Initial Startup Testing of Feedwater and

Condensate Systems for Boiling Water Reactor Power Plants
(Revision 1, 1/77)

1.84 Code Case Acceptability—ASME Section III Design and
Fabrication {Revision 10, 1977)

1.85 Code Case Acceptability—ASME Section III Materials (Revision
10, 1977)

1.88 Collection, Storage, and Maintenance of Nuclear Power Plant
Quality Assurance Records (Revision 2, 10/76)

1.92 Combining Modal Responses and Spatial Components in Seismic
Response Analysis (Revision 1, 2/76)

1.96 Design of Main Steam Isolation Valve Leakage Control Systems
for Boiling Water Reactor Nuclear Power Plants (Revision 1, 6/
76)

1122 - Development of Floor Design Response Spectra for Seismic Design
of Floor-Supported Equipment or Components (Revision 1, 2/78)

1.124 Service Limits and Loading Combinations for Class I Linear-Type
Component Supports (Revision 1, 1/78)

1.130 Service Limits and Loading Combinations for Class 1 Plate and
Shell-Type Component Supports (Revision 1, 10/78) .

1.144 Auditing of Quality Assurance Programs for Nuclear Power Plants

(Revision 1, 9/80, 2.3.21}
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3.2.1 Seismic Classification

3.2.2 System Quality Group Classification .

3.6.1 Plant Design for Protection against Postulated Piping Failures in
Fluid Systems outside Containment

3.6.2 Determination of Break Locations and Dynamic Effects Associated
with the Postulated Rupture of Piping

3.7.1 Seismic Input

3.7.2 Seismic System Analysis

3.9.2 Dynamic Testing and Analysis of Mechanical Systems and
Components

3.9.3 ASME Code Class 1, 2, and 3 Components, Component Supports,
and Core Support Structures

394 Control Rod Drive Systems

3.96 In-service Testing of Pumps and Valves

6.3 Emergency Core Cooling System Performance Requirements
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