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PIPING SPEC 46-581
ENGINEERING SPECIFICATIONS ow © 3-15-77
TEXAS DIVISION PAGE 1 OF 7

PLAINTIFF’S EXHIBIT

™"
HYDROCARBCN PROCESS PIPING E;
275 PSIG MAX @ =20 TO +100F =
150 PSIG MAX 2 100 TO +4S0F
)
ITEM S12ZE DESCRIFTIGN :g
[ -]
N-228 1 SCREWED FITTINGS SHALL NOT 8E USED IN ~
PIPING SYSTEMS WHERE VIBRATION 1S PRTSENT,
I.Ee. COMPRESSOR PIPINGs ETCo.
N=1 2 ALL 1/2 NPT NIPFLES USED FOPR INSTRUMENT (AND
TEST CONNECTIONS SHALL BE HEAVY HEX 3AR
STOCK wITH A MINIMUM waALL THICKNESS GF 0151
INCH» (0a400 I,Dels
N-2132 3 PIPING SHALL BE INSTALLED IN ACCORCANCE
WITH ENGR SPEC 47-110.
N=LB 4 ALL NIPPL2S USED FCr JRAINS AND VENTS SHALL
BZ SCH. 80 OR HEAVIER.
NOTE 5 G-a4 GASKET TJ EBE USED CNLY WHERE SPECIFIED ON
PIPING DRAWINGS.
N=21Z 6 USE SXTRA STRONG PIPE WHEN THREADEC . LESSER
SCHEDULES AS NCTED ARE CPTIONAL WHEN WELDED.
oIPE
F-288 172 THRU 1 172 ASTM A=108 GR Bs £X STRONG SEAMLESS STEEL
PIRPZ s
F=278 172 THRU 1 1,2 ASTM A=106 GR B, STD WEIGHT SEAMLZSS STEEL
PIPE,
c-zg 2 THRU 2a ASTM A=53 OR API-5L GR B, STD WEIGHT
SEAMLESS ST=EL PIPE.
P=32C 16 THRU 54 ASTM A=135 GR C53 OR C355 CLASS 1, 04375
WALL ELECTRIC FUSION WELDED STEEL PIPE.
FITTINGS
ELTX=65 1/2 THRU 1 172 2000-LS THREADED FORGED STEEL FITTINGS,
ASTM A=103, AN3I S516s11.
N-234 3000-L8 FITTINGS MAY 3& SUSSTITUTED FOR
2000-LB FITTINGSa
c-3C 172 THRU 1 1/2 3000-L8 THREADED FORGEZD STEEL COUPL ING,
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ENGINEERING SPECIFICATIONS

TEXAS OIVISION

N

-
ITEM S1ZE

o

3

QO

o

LAC14S 1/2 THRU 1

K

LA -4l 1 THRU 20
Rezz 172 THRU 1
C-54 172 THRU
u-z 1/2 THFU
FpC-2 172 THRU
PC-25 1/2 ThRU
ELT-¢6 1/2 THRU
c-1¢ 172 THRU
c-345 1/2 THRU
PC-27 1/2 THRU
u-18 172 THRU
ELTR-158 2 THRU 24
N-233

172

172

1,2

tr/2

1s2

172

172

1s/2

172

172

172

PIPING SPEC &46=-5R1
©  3-15-77
FAGE 2 oF 7

DESCRIFTION

ASTM A=105, ANSI Bl6ell.

3000=-LB FORGEZD STZEL SOCKJILET, ASTM A-10S.
STO wEIGHT STzEL WELDOLET, ASTM A-103,

EX STRCNG STEEL SwWAGEZD NIPPLE, ASTM A-105

OR A=-52 GR B, QR AISI C=102S BARSTCCK,
THREADEDs BEVELED, PLAIN OR ANY COMB INATION
OF ENDS.

F00C~-L3 THREADED FORGID STSEL NIPILET.
PER 3

A~103, DIMENSIONS ! CNNEY FORGE CATALCQCG

W=23, PGe 23

2000=~LE THREADED FORGIC STEZL UNION, a3sTM

A-10%, AAR DIMENSIONS, STEIL TGO ST=ZEL sSEaT
R

PZTRY AAR OR VOGT 1331,

THREARZD SOLID STEEZL HaX HEAD PLUG, ASTHM
A‘lOSv ANSI Eiéoli.
3000~L3 THREZADED FORGZS STEZEL CaAP, ASTM

A=10Z, ANSI 3l&.11.

3000-L3 SJOCKET WELD ING
FITTING3, ASTM A=-403,

FORGED STEZL
ANSI Blg.11.

3300-L3 SOCKZIT woLDING FORGED STEZL
COUPLINGs ANSI Bieells Or 300C-LB SOCKOLET
ASTM A=10S, FOR W4zLDING IN.

3000-LB SOCKET WELDING FORGED
NIPOLET, ASTM A=103, OIMENSION
FDQGE CATALOG =3, 2PGelFoe

w0 \n
U

3000=-LB SACKET WELD FORGED
A=-105.

STEEL CaA®,

FAOR JUNION USE SJCKET #=ZLJING FLANGES,
STD WwZIGHT SEAMLESS STESL WELDING
FITTINGSs ASTM A=Z2324 GR wPB, ANSI B16&.+9.

REDUCING ELLS & INCH AND SMALLER SHALL B
SEAMLESS. REDUCING ELLS 8 INCH AND LARGE
SHALL HAVE WELDS RADICGRAPHED PER THdZ

REQUIREMENTS OF ASTM A-234 AND PARAGRAPH
UW=51 OF SECTION VIII CF ASME BOILER AND
PRESSURE VESSEL CJIDE. FGCR 100 PER CENT JOI

—~
el
-
ot

ASTM

+

NT
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TEXAS DIVISICHN PAGE 3 0F 7 &

QQ

o

TS [ o= = = N
ITSM s12¢ OZSCRIFTION o
F

EFFICIENCY .

PC~312 2 THFU 24 STDL WEIGHT SESAMLEZSS
N3

STEEL WELDING CAFP, ASTM
A-234 G AP3, A ! e

PC-S18W 26 THRU 4% STD WEIGHT STZEL wELDJING CAP, AST4 A-234 GR
WwPBs ANSI El6.9.
FLANGES

Fe]lQ=xF irg THEU 1 1/2 130-L2 RAISZID FACZ THREADED FLANGE. A3STM
A=-10S, ANSI BlEe3.

F=1l4-FF ir2a THRU 1 172 150-L3 R XKET WELLCING FLANGT,

m
1
e
|
U
n
I

THRU 24 130-L8

F=24-1]F 2 THRU 24 130=-LE RAISEDS FACI WELOING NEIK FLANGE,
AS5TM A-105, ANSI 5163, 30RE TO MATCH
NZLDING FITTINGS.

F=58aA 26 THRU S& CLASS 173 LARSE DlA RAISED FACE SLIP-GN
FLANGEs A3STM A={(CZe FLANGE CVZERXR 3 INT= THICK
TO 3 NCRMAALIZED. DIMENSIINS TO BE IN
ACCORDANCE WITH TayYLZR FURGE CATALCG 722
PAGZ 32+ CRANZ CATALSS 51 PAGE 103, 7TUBE
TURN PA~T NG 713 (CD) OR LACISH PAFT NC
BCRE 7C MATCH CD FPIFE,

F=3-FF 172 THFU 24 130-L3 RAI3ZD F
A=103, AN3] 315h.

m
'
0
o
¥}
Ny
0
=l
I
n
C
th
£
X

CLASS 175 LARG
FLANGZy A3TM A-1 .
; TO BZ NCERMALIZECD, T1
ACCORDANCE wITh TavL ~RGE CATALOG 722
PAGE 32, CRANE CATALD I PAGE 103, TUBE
TURN PART NGO 723 (2C) OR LACISH PART NO 507,

2 INCH THICK

ACE BLIND
ves
TC BE IN

Oxn A

N=¢6 SECUCING FLANGES
IXCEPT IN SIZZS w
SPECIFICD, THREADZ
USEC.

LL BE SLIP-CN TYPS
CARED FITT INGS AR
ING FLANGES MAY 3

T

=

B ANCH CONNECTIONS

3C=-7S FOR SOCKET WELDING AND THREACED PIPING, USE
STRAIGHT SIZZ TEE CNLYe USE SOCKET WELDING
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ENGIMEERING SFECIFICATICNS
TEXAS DIVISION

3C~112

GASKETS

G-40C

[}

-4 4

JOINT COMPOUNC

JC=15

FLANGE BOLTS

E~A1Q28B7Q

Z
t
n
[HY]
-

BCOLT LUBRICANT

BL-2 .

VALVES

V=367 172 THRU 1 /2
*

V€74 172 THRU 1 172

PIPING SPEC 4£-581

© 3-15-77

PAGE 4 CF 7

DESCRIFTION

& NIPPLE WHIN BRANCH

REDUCER INSERT OR S
15 SMALLER THAN HEA

» o~
wra
-~
wo X

FCOR WELDID PIPING, USZ STRAIGHT SIZE CR
RZODUCING TEZEs WElLOCLET OR REINFZRCING ©PAD
MAY 8E USIZ ON REUUCING BRANCH CCNNECTIONS
IN PLACE OF REDUTING TEZe FOR 374 [NCH AND
SMALLERy USE SCCKCLZIT WAZLOEC TO HEADER.

304 STAINLESS STEEL-AS3ESTCS
LAMCNS

SPISAL=~ACUNDS
GASKZTy» FLEXITALLIC T3, GASLGCK Ck,
WRe JM=S3]13 OR STERLING GRe

SPIRAL-wCUND 304 STAINLESS
GASKEZT WiTh STAINLISS 372
CIMPRESSIIN=3AUGE R INGS,
PI=Z, FLEXITALLIC C5I1. G
4RI, JU¥W=3L3=IR TR STERLI

(9]
_‘
im
m
-~
[}
p 2
2]
Ww
m
w
7)
LR 2]

U INNZX AND

TSFLON TAPE 1/2 INCH 3Y 3 MIL THICKNI3Z.

ASTM A=¢ 3 7
ALLOY s7=
HEAVY HEX

2 Gr B SUENCHZD AND TEMPERZC
2L STUD 3CLT3 wITH ASTM A sa
NUTS .

APPLY BCLT LUIRICANT T3 THE FULL LENGTH OF -

THREADS,
FEL PRC C3-a.

LID WEDGE GATE VALVE.,
CHROME AL L Oy STEZL
SAT RINGS, 3CLTED

80C~LB SCREWED QOS/Y SO
CARBON STEEL EGRY. 13
TrIM wITh HARD-7ACZD 3
BONNET »

800=LE SOCKET WELODING JS/Y GATE VALVE,
CARBON STEzL BCOY, HARD-FACED SEAT RINGS,
WELDED BONNET.
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TEXAS DIVISICN

SIZE

172 THRU L (/2

-
~
N

THRU 1 172

o

THRU 24

THRFU 24

N

S0 THRU 54

172 THRU 1 1/2

172 THRU 1 1/:2

YBSEGJGTQ

PIPING SPEC 45-581
©  3-15-77
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DESCRIFTION

300~L3 30CK:ET WELCING 0S/Y SOLID WEDGE GATE
VALVE, CAR3CN STEEL B0DY. 13 CHRGME ALLCY
STEEL TRIM #ITH HARD FACED SEAT RINGS,
BOLTED SCONNET .

150~LB FLANGED O0S/Y GATE VALVEs CARBCON
STEEL 3CCY, 13 CHRCME ALLJOY STEEL TRIM WITH
HARC—~FACZD SEZATS.

1350=-L3 FLANGED 0S/Y wZOGE GATE VALVYE,
CAREUN 3TgzL 3COY» 13 CHROME ALLOY STZZL
TRIM wiTrH NICKEL ALLDY S5ZAT RINGS.

150-L53 FLANGZO QS/Y ~iLzXI3LE DISC GATE
VALVE, CAR3IIN STESL 330Ys 123 CHROYME ALLOY
STEZEL TRIM WITH NICKEL ALLOY SEAT PINGS,

98250401S

V=5€&F T3 HAVE BLEEZD VALVE BETWEZIN SEZATS. VALVE

SHALL ©6& TEZSTED FOR DCUBLE eLOoCK AND BLEZD
SERVICE.

150-LE RF F_ANGZD GATZ VALYEs CARBCN STESL
8C0Y AND GATE. 316 STAINLISS STEEL STEM,
SZAT, SEAT RING ANDO SPRINGe FLAMGZE
CONNECTIONS TO BE ORILLED AND TARPRED TO
MATCH CLASS 175 FLANGIS PZIR TAYLCR FORGC
CATALCOG NOe 722y PAGE 32. VALVE T3 HAVE
METAL TC MQTAL SEATS AaHICH ARE
INTERCHANGZABLE wITH STANDARD SEATS AND
DISCe MAXIMUM VALVI LZAKAGE RATE 2JF Z2=5CC PER
HJUR PER INCH QF VA(LVEZ OIAMSTER CF WATER AT
FuLL DIFFZRENTIAL PRESSURE AT AMBIENT TzZMP,
ALL PART3 TO BE INERT TC AROMATIC
HYDRJICAR3ONS.

“l I"

EN0=-L3 SCREWED OSr/yY FLIOCIONTROL TYRPE GLOBE
VALVE, CAXBON STEEZL 3IDY, CHROME STAINLESS
TRIMa

600~1.8 SOCKET WELDING O0S/Y FLOCONTROL TYeg
GLOBE VALVE., CARBON STEEL B300Y, CHRCME
STAINLESS TRIMa
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ITEM

V-10¢

V=394

Va5t

V=299

v~-32828

NCTE

V=458

V=459

V=487

SIZE

¢ THRU 12

172 THRU 1 172

172 THRU 1 1,2

1 THRU 16

10 THRU 248

172 THRU 1 1r2

2 THRU &

€ THRULU 8

PIPING SPEC a4&-581
C 3-15-77
PAGE 5 OF 4

DESCRIFTION

150-L8 FLANGED 0S/Y GLOBE VALVE, CARBON
STEEL 30D0Y, 13 CHROME ALLOY STEEL TRIM.

600-LB SCRZWED HORI ZONTAL LIFT CHECK VALVE,
CARBON STEZEL B0ODYs 13 CHROME ALLOY STEEL
TRIM, 3CLTED CAP.

600-LE SOCKET WELDING HORIZSNTAL LIFT CHECK
VALVE. CARBON STEEL 80DYs 13 CHRCME ALLOY
STEEL TRI%, BOLTED CAP.

150-L3 FLANGED HOIIZONTAL SWING CHECK
VALVE,s CAR3IN STEESL 300Ys 13 CHROME ALLOY
STEEL TRIM, S8OLTEOD CAR.

150=L8 RF wAFER CHECK VALVE WITH EXTENDED
B00Y AND PIN 3TQOP, CAR3ON STEEL B80ODY AND
DISCy EXTRA HEAVY INTZGRAL HINGE LUGS, METAL
SEAT, INCJINEL SPRING.

800-LB Fz4ALE SCCXET WELDING By SCSZwcD
337y GATE VALVE, CAR3ION STEEL B8QODY.
HARD=-FACED SEAT RINGS, BAOLTED BONNET.

V=453, V~433, AND V=437 HAVE A MAXI[MUM TEMP,
OF 3S0Fe.

150-L3 FLANGEDs 3-wWAY, 2=-PORT, 90 DEG TURN,
TRANSFLD TYPE PLUG VALVE WITH TAPERED PLUG.
CARBON STEELs WRENCH OPERATED, LUBRICATED.

150~L3 FLANGED, 3=wAY, 2=-PORT, 90 DEG TURN,
TRANSFLC TYPE PLUS VALVE WITH TAPERED PLUG,
CARBON STEELs wWwRENCH JPERATEDs LUBRICATED,

150-L3 FLANGEDs 3-wAY, 2=PORT, 90 DEG TURN,
TRANSFLO TYPZ PLUG VALVE WITH TAPERED PLUG.
CARBON STEEL. WORM GEAR QOPERATED,
LUBRICATED
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ITeMm SIlZE
V-4013 z THRU 16
V=401V 2 THRU 16
V=401T 2 "HRU 16
*

PIPING SPEC
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46-581
3-15-77
7 OF

2

130-LB wELD END 3-BOLT LINE BLIND VALVE,

CARBUN STZcSL BCDY AND SPECTACLE

PLATE .

SAFETY LOCKING PIN, 3SJUNA=-N PACKED PLATE,

BORE TO MATCH PIPE.

150~LB wELL END 3-3C0LT LINE BLIND VALVE,

CARZ20ON STzEL B00DY AND SRPZCTACLE

PLATE .

SAFZTY LCCKING PIN, VITON=-PACKED PLATE,

TO MATCH PIFPES

8ORE

130-L3 WELDO &NDO 3-3C0LT LINE BLIND VALVE.,

CARBON STEZEL 300Y AND SPECTACLE

SAFZTY LOUOCKING PIN, TZIFLON=PACKED ~LATE

BCRE T2 MATCH FIRPZo

Asterisk indicates M & S Stock items.
Spec. 48-902 for stock numbers.

FLATE »

See Engr.

882G0M01LS
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B-2401
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182504018
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Content change

return for another approval. i

I will make change and return to you
for approval.
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