20-3 1/2’ DAL, +-

FABSLU

CERTIFIED FINAL
NG

Jo7506E

3/8"

~8-10 1r/2°

"-7

-
>
-

18'~-7 1/8°

0.Q

19\_5'

20”7

REF.“0°
' in )

1-g-

10*-0°

I y

il

.
(2) 1’ DIA. HOLES

1-g*

3

20

~
=

2

1\_65

,5

180

1 =g

VIEW A-A

1\_6'

B

(® 17 X 2° sLoTs

s2

g @ 18*-1 Q'

ROZZCE $Th
[0

M DESCR

JPROCESS

-

1| 8°-1508_RFWN

,Il]l‘jLET_ ;

118721508 RFVN
16150 W

INLET
0U

2 [1]6%-150
L | 3/4°-600 QPLG

DRAIN

3/4'-600# CPLG

VEN

=% _
DESIGN DATA | SHELL TUBE

DESIGN PRESSURE P.S.1G. 115 75

TEST PRESSURE P.S.1.G, 196 R I ¥ i<
DESION TEHPERATURE / MDMT DeqfF, 300/ 40] 170/

CORROSION ALLOVANCE ,0000” 06257

HUMBER DF PASSES . Jai - T2 .

RADIDGRAPHIC EXAHINATION _° NONE “SPOT - -
NO

HEAT TREAT REQUIRED . ; NO -
: ESTIMATED WEIGHTS, LBS, i

DRY: 4900 __WET 7200

_ SPECIFICATIONS

ASYE CODE SECT, VLTI DIV, 1995 EDD. V/ 199 ADD. (STAWP YES)
TEMA CLASS C
NATIONAL BOARD REGISTRATII_]N REQUIRED -

DESIGN REVIEVED FOR COMPLIANCE W/UG-120
CHANNELS IMPACT, EXEMPT- PER UG- EU(F) & SHELL

IMPACT EXEMPT -PER ll-M-Sl.

HATERIAL_

CHANNELS  SA-106-B
SHELLs SA-312TP304
TUBESHEETS: SA-240-304

BAFFLES:  SA-240-304
TUBES:  SA-249-TP304
¢ 277. 13/4° onx
TUES PITCH 15/16° 4

X 19‘-d' T

18 BVG AVG,

. - GENERAL WOTES
_ [ALL BOLT HOLES TO STRADDLE NATURAL CENTER LINES,

NDZZLE FLANGE RF FINISH SHALL BE 125-250 MRH.

GASKETS! 1250° THK: $.5. DJNAF

1 SET OF SPARE GASKETS REQUIRED.
PAINT: SANDBLAST & 1 COAT SHOP PRIMER
CHANNELS & SUPPORTS .

CUSTI HOWE=-BAKER ENGINEERS, INC,

P.0. NOs 140-1617-00-003
ITEM NOs E-106; J-1617
SERVICE 1 PROCESS GAS I:EIDLER

SHIP 10 1 . e
- ASSEMBLY AND SPECIFICATIONS FOR-

ONE 19-216  NEN

DWN. BY

AT

/27

REV ITEN NO.

ENG/P

DATE
4/15/97

. a hrsco company

REV. PER FABSCO

-ED C/ RR

REV.

CKD. BY DWGND,

NO.|. DATE'

RE

VISIDNS

RR $97-7976-5-1 )

SECTION B-




SPECIAL CONTRACT REQUIRHENTS
D “DELETED” A\ :

2) PLUG SHELL VITH (2 TV TEWPLATES 18" APART AND SAME

3) ALL GIRTH FLANGES, TUBESHEETS, FLAT COVERS, AND FLDATING
MDWMIMTNW@THMHIMY
*IN THE FIELD,

) AIR & SOAP TEST (HIN. 15 PSIG) VELD PADS & SUPPORT PADS.
SEAL VELD ALL SUPPIRT & SUPPORT PADS TO SHELL.

ALL THREADS TO BE COATED W/ ANTI-SEIZE VHEN ASSEMBLING.
WAX. 225 BRINELL HARDNESS DN ALL P-1 MATERIAL VELDING.
B) CUST, INSP, TO BE NOTIFIED (E) WKS PRIOR TO: START
DF FAB & FINAL INSP,

STANDARD SHOP PRACTICES

BOLT

gseme
Eggﬁ

HOL
INSIDE VELDS FLUSH WITH SHELL.
INSIDE

ES TO STRADDLE NATURAL CENTER LINES.

VELDS SHOOTH WITH CHANNELS,
CH HARK ALL COHPONENTS FOR PROPER FIT P,

'nmmsmwmﬁcuvmsmmmmsrmsum.

‘oo SPECIAL TEST REQUIRHENTS
1) NI 70 DEG, HYDRO TEST WATER

E)HTDRUT{STPRESSlRETUBEPELDFIRATLEASTﬂfm

3) HYDRO-TEST CERT'S REQ'D.
4) HEAT TREAT CHART REQ'D.,

PO, NO. 140-1617-00-003

A TTEM NO. E-106, J-1617

-JOB NOTES
B '
2 FABSCO,INC.
A |sz27 | Rev 11 o EMGAY: bmfm/s? ] saPuLpn, o
A\ 5-20 | REV. PER FABSCO  -ED C/ RR BT TovGHD. 2
ND, | DATE REVISIONS £97-7976-5-1A 2




NEITES

1> ALL WELDING TO BE IN ACCORDANCE W/ PROCEDURES ON DWG WM.
2) ALL BOLT HOLES TO STRADDLE CENTER LINES. ‘

3) SEE DWG,

4) GRIND ALL- INSIDE WELDS SMDOTH.
5) SPOT RADIOGRAPHY, DWN. BY
6) SEE DWG 1A FOR JOB NOTES. T
4-17-97
A\ |5727 | Rev. 1TEN MO £NG/ S0 CKD. BY DVGND, REV.
NO.| DATE | - REVISIONS §97-7976-5-2 1

3 FOR WELD & BEVEL DETAILS.

CHANNEL SIDE VIEV A\ ITEM NOu« E-106, J-1617

COVER NOTES! 16 5/8" s JHACHINE GASKET FACING AFTER ALL
| 1) HACHINE ALL COVER SURFACES TO 250 RS I Sy WELDING. .
UNLESS NOTED OTHERVISE. - _ FOR FLANGE DETAILS SEE DVWG. 12,
. : 4]
5 e
& T zuy
a ret 1220 _ = o7 g =
o LIFT LUG PER DVG, — z ~ T
| ylarrae 10 ' e 0§ @
. MATCH MARK . 3
N T - il
= fi=—=—"4 > — i
ol G I p
, | J S (5% _
(& S
& 90 270 B = i . 9% = == [ ¥
RER | = ﬁKF\\\H‘_ .
| W] — i
_ - N g7 o
IRILL 24 - 7/8° ROWND é & J
HOLES, (CHORD= 2,95315 ) - o L0 PENE. XA 'Q;L'
1 1/8* )
HANNEL-COVER (8 " o
. Z S
1/4* 4 P
g l % ~ PASS R DETAIL
DETALL A’ g P.0. NO+ 140-1617-00-003 180

CHANNEL END VIEV

FRONT CHANNEL DETALLS




17'=9° -

5
=]
L)
Z *
rd
g ?-;;
| lo
gm A2
o OT
» o

gr
1, 3750

@
~

” A" ; ' ) . )
C:E: <N o ' ' I

1-g?

' LANAVE PLATE.
: N g e e
. i gl Y :
y -~ : R By | Y S
= | ' 162
I X F'" P é) aye Il =
g ] o ?
| IE o N
50 N N O A (TYP) i, 4=
' 14 T g
. N
- 180 3 B
N : 7h
: : SHELL END VIEW J| 5
: e : 10'-0° i
NOTES: - - -
: . ) PO, NO. 140-1617-00-003
1 ALL WELDING TO BE IN ACCORDANCE W/ PROCEDURES ON DVG WM. : SHELL SIDE VIEY A ITEH NOs E-106, J-1617
2) ALL BOLT HOLES TO STRADDLE CENTER LINES. i e S :
3) SEE DWG. 13 FOR WELD & BEVEL DETAILS, . ’ ‘ . .
4) GRIND ALL INSIDE VELDS FLUSH, | . = SHELL DETAILS
5) NO RADIOGRAPHY. - - . - B :
6) SEE DWG 1A FOR JOB NOTES. ; DWH, ]B]‘EH
7) SEE DWG 9 FOR SUPPORT DETAILS. ATE
- 4-17-97
A [s7e7 | rev. mem o ensr (o o TowERD, iev
NO. [ DATE REVISIONS ' ‘ $97-7976-5-3 1




: ’ 8 7/8° COVER NOTES -
] AHIE BASET FACING AFTER ALL | - _— £ WAGHINE ALL COVER SURFACES T0 250 RHS
FOR FLANGE DETAILS SEE DVG, 12, . % , UNLESS NOTED DTHERVISE.
, s 7 _
0 B
5 \ &
y i .
zZu i e LIFT LUG PER DVG. un
5o ' 5 $97-7976-5-10 1/4% =
L] ) T MATCH MARK I
— ) S— ) T
Al [ 3 z
H I ﬁ! o
Ef ; | o| M| P
Sl 5 ,
: O] O
270— 90 . —_— | 270— 90. -2
; =l ¥ o
2| 2 || NRHE
i A
71 3+ ——
7 .
IRILL 24 - 7/8' ROOND ©
180 _HOLES, (CHORD= 295315 ) ,
g HANNEL-COV
ol
&fe
S
v
- 5 140-1617-00-003
P.0O. NO - =Uu=
NOTES: - __CHANNEL END VIEV CHANNEL_SIDE_VIEW | A N e ety

1> ALL VELDING T BE IN ACCORDANCE V/ PROCEDURES DN DVG WM. :
2) ALL BOLT HOLES TO STRADDLE CENTER LINES. I . N B
3) SEE DWG. 13 FOR WELD & BEVEL DETAILS \ REAR CHANNEL DETAILS

4) GRIND ALL INSIDE VELDS SHODTH, , -
S) SPOT RADIOGRAPHY. - VBV
6 SEE DVG 1A FOR JOB NOTES. , - DEM
4-17-97
A 5/27 |REV. ITEM NO, EHG/W; CKD, DY DWG.ND, REV.
NO.| DATE REVISIONS : $97-7976-5-4 1




WRILL & TAP 3/4% DEEP FOR 6 - 1/2°  DIA

“JIE RODS DN SHELL SIDE OF

# 19 TUBESHEET. _DO _NOT DRILL THRUM
(SEE_TUBE LAYOUT FOR LOCATIONS.

U A S.)
0 /

HATCH MARK

0.1.

20"

1 1/2°
= N
— [
=z -
[+4
=
.—
] L)
[i4] w
= i
o o
i i
+ U J___

180

FRONT_CHANNEL TUBESHEET

g Deo 174
|

e, Do

CHANNEL SIDE

L SHELL ST

TUBESHEET DETAIL

(TYP, BOTH TUBESHEETS) DWN. BY
DCH
DATE =
797 (92 harsco company
A 5727 |rev. 17em O _EMG/ Y T T A
NO,| DATE REVISIONS $97-7976-5-5 1

112

(SHELL SIDE)

MATERIAL! SA-240-304 S5,

TURN l

\ 19 1/8°
0

0.D.

. MATCH NARK

v

HOLES DN
BOTH SIDES

n

[ peaurr TS

ROLL_AREA J L, /a0

TUBE HOLE GROOVING DETAIL

NOTES :
1) MACHINE ALL SURFACES T0 250 RHS

p.0, NOs 140-1617-00-003

A\ 17EM NOs E-106, J-1617

© TUBESHEET DETAILS




"6 REQD, TOTAL

LAYOUT SYMMETRICAL
ABOUT VERTICAL
CENTER LINE,

VIEW lLDDKING AT SHELL SIDE DF NO. 19  TUBESHEET a1 owiels

BAFFLE CUT “B" (REF)

e

BAFFLE CUT A

~

(REF)

270, 1S

11716

132,

145,

TUBE DISTRIBUTION

NOTES! 7

1) DRILL AND REAM TUBE HOLES IN
TUBESHEETS TO .7580° +- ,002° DIA.
FOR 277 - 3/4° 0.D. ‘TUBES,

2) TUBE PITCH = 15/16” TRIANGLE.

3) NUMBER OF PASSES = 2

4) SEE ‘DRAWING S5
FOR TUBE GROOVING DETAILS,

S) BAFFLE 0D, = 19 1/16" -

6) OT.L., =18 9/16°

7> SHELL 1D, = 19 1/4*

P.0. NO. 140-1617-00-003
- A\ 17em Nos E-106; J-1617

TUBE LAYOUT

180,

A [5727 | REV ITEM NO. _EMG/fi~

- |DWN. BY e
ICH .
DATE , :
4-17-97 a harsco company
REV.

REVISIONS

CKD. BY DWG.ND.
§97-7976-5-6 1




--IA'

17°-11 3/4° FACE TO FACE

DF TUBESHEETS

10 SPACES AT  18° =

15*-0° 16 3/8°

{ ver| 16978

L1172

g <14

et

304 STN STL. <

, 1/2° 0D, TIE ROD
T\. @ @ @ . \ = _ - AT REQ’D. | _A* .
\ f N . A) 4, |  16'-6 3/4%
4R g ) B) 2, 15'-0 3/47..
\ , : ©
: | | J | 0
’ L-.' ~ “ L \_
. \ . ) e
- -0'-8:5/8" N g 12+ 00, X 1/4° THK INP R WELD TO SPACERS :
€2) PLAN_VIEV N
iz ] | 1747 CTYP) . j{ o
= _ —F . P
® 1 1 T f 304 STN sTL @)
1/2° 0D, SPACER TUBING
REQ’D. epe
o h (D 4. | . 16 174%
j = J | — s @) 2. 34 /4"
U 1 ) U L) \ |
@) Iz A. B A B A B A B A B A (3 40 L AP
ELEVATION VIEV g 8 | B,
L 1/8°  41/40-1/8" ‘ , V2 Ry T O :
TUBE PROJECTION P.0. NO. 140-1617-00-003 TUBE PROJECTION (&)
A\ 17em Now E-106, J-1617 9
BUNDLE DETAILS
NOTES! _ : . . " : BV, BY ‘ :
1) SEE DWG. NO. 8 FOR SECTION AND VIEW DETAILS. - DCH A LD
‘ 4-17-97 a harsco company
A 5727 |rev men mo enor 57— TGO, v
ND.| DATE REVISIONS - : $97-7976-5-7 1




2 13/162 .
2 13/16"

5 5/8°

90

270

19 1/16* o.p. ¥

—_— B B
o \1/4190 deg NOTCH

TOP & BOTTOM

180
IEV 5 A
6, -REQ'D, CUT AAAA : . P.0, NOu 140-1617-00-003
| WATERIAL SA-240-304 STN STL - | AN 1ren vow E-106; J-1617

5. -REQ'D. CUT BBBB

- -NOTES! . _ _
) DRILL TUBE HOLES IN BAFFLES  49/64° DIA, & DEBURR : i 7 o
-+ 2) DRILL TIE ROD HOLES ~ 9/16"  DIA : ™ 7 BAFFLE DETAILS
~ SEE TUBE LAYOUT FOR LOCATION, : LT
3) RADIUS ALL CORNERS DN BAFFLE CUTS. DCH
DATE

sk 4) CHECK SHELL LD. BEFORE MACHINING BAFFLE D.D.
4-17-97

5) MACHINE 0.D. OF BAFFLES TO 250 RMS. Lﬁ 5727 | REV. ITEM NO. EHG/@ CKD, BY DVG.NO.
T DATE REVISIONS  $97-7976-5-8

REV.




SHELL CENTER LINES

174

8'
1/4* NP.T. VEEP - A IL 2
' 5 1727 ‘ )
172 AT 45 deg. (TYP)
/ v
. N
0 I
- .1 1/47
T (REF)
0| |
N [
SE g | — __"tJ___:'['--‘
2 5 1/8° | 3/8°
) ]
I_i‘.' I
' |
1 1 5 | - )
12 2o f- 1742 CTYP)
- 3 3.
17 172" : i
187

I

/A

F/a

p/ P /4 £ p/

/4

/4

/A

£

L

b

¥

ONE REQUIRED MARKED X’ W/ e 1”
ONE REQUIRED MARKED ‘Y’ W/ €.) 1~ X 2°

, ALL FILLET WELDS ARE 1/4'

ROUND HOLES. .
LG, SLOTS.

DWN. BY

SUPPORT DETAILS

P.0. NO. 140-1617-00-003
A\ 17en Nos E-106, J-1617 - DCH ;@
SECTION “A-A" pa) 4-17-97 a harsco company
s/27 |REV 1TEM HO EHG?‘{‘)Q T T , v
NO.| DATE REVISIONS $97-7976-5-9 i




s 3/16°

PLATE 3/16° THK
7 X 11 5/87 LG

- CYL.
e |
Vo CENTER LINE
~ = .
90 deg. BREAK (TYP)
e e 9] :

T/
1/3'|7
© SEAL WELD
(ONE) REQ'D,

NAME PLATE BRACKET DETAIL

3/4°

112 1172

RAD, EDGES _

e’ _——

3 172’

El

I.—'lm' ROUND HOLE
" NO, REQUIRED ¢ 2 )

HATERIALl 18-8 STN. STL(16 GA)

-0,
SERVICE | PROCESS GAS COOLER i)

| T ML B ND R |
CERTIFIED BY

BSC mq

SAPULPA, OKLAHOMA

i MAVP
SH
s [ ﬁn:m J st AT | |
S | 0 | crar | [
W | 75 | pstar L__m_l
HINT
W [ a0 |erar |75 |ps
ID . ; _|P
Bl -
[ s97-7976-5 [ 1997 972, SQFT.
P.0O, NI;' : - SHELL SIDE . TUBE_SIDE
|140-1617-00-003 I Els, | 196 psi| 113 . . | PS]
ITEM NG, SIZE TEWA TYPE

J-1617 | nEN

| || 1926

o]

u TO BE ASSIGNED AT TIME DF SHIPHENT

P.O. NO+ 140-1617-00-003
A\ 17eM Noa E-106, J-1617

NAME PL., BRKT. & LIFT LUGS

LIFTING LUG DETAIL .

5/27

REV AITEM N0  EMG/

REV.
1

" $97-7976-5-10

.| DATE |

REVISIONS




211/ 0D
20 5/16° LD,

-
C

(1D-REQUIRED,
. CHANNEL COVER GASKET.
1/84 304 S.5. DINAF

RIB WIDTH TO BE 7/16*  WIDE,

20 7/8' 0.D, ;
20 1/16* 1.D. ,’ .

NOTES

1) QUANTITIES SHOWN FOR ONE SET
¢ 2)-SETS REQUIRED TOTAL,

| SET 70 BE USED IN EXCHANGER &
1 SET T0 BE BOXED & TAGGED W/

(1)-REGQUIRED, -
REAR CHANNEL COVER GASKET, -
1787 304 S.S. DJNAF

PO, & ITEM NO. & SHIPPED W/ EXCHANGER.

2 ALL RADII TO BE 1/4°

3) ALL JACKETED GASKETS TO HAVE
LAP DF GASKET NEAR SIDE,

p.0. NO: 140-1617-00-003

A\ 11EM Nos E=106, J-1617

GASKET DETAILS

BV, BY -
AT el SN ®
DATE = ‘
g n harsco’ corhpany
A\ |527 | REV. ITEH NO ENG/ VL oKD, BY AT : TV
NO.| DATE REVISIONS $97-7976-5-11 1




2 7/8' " 178 - 2 7/8 % 178"
E 1 1/4%_ 1 5/8° | | PRE-MACHINE re 1 1/44_ 1 5/8° | | PRE-HACHINE
(s FINAL-MACHINE XS FINAL-MACHINE
ig @& ,
z DRILL ¢ 24 ) v DRILL ¢ 24 )
s 7/8' ¢ HOLES ) 7/8" ¢ HOLES
: £Q, SPACED EQ, SPACED
| : (CHORD=  2,9532") I (CHORD=  2.9532")
. RN ' RN
aw: . | =T 1 . e | e 1 .
RADIUS ™ T | A RADIUS ] o i A
_ s ] s oo | N % o
85 d : 3. o 8.5 degr ] I i - Wy
i edi | = i eg |
=N @1 ™ @ |
-~ ' z P
= EETY z] P : z
A = =) - %
: : ver  Halyl [ o Y RVZE b P
ER S 6 | o v S o S a1 w90 S
& o dadd | o KR
T
. &
|/
-3
i -
=
PO, NO# 140-1617-00-003
A\ITEM Nos E-106, J-1617
#2 GIRTH FLANGE (ONEIREQ'D, #60 GIRTH FLANGE (ONE)REQ’D. _
NOTES:! S ——
1) MACHINE ALL SURFACES TO 250 RHS GIRTH FLANGES
~ EXCEPT GASKET SURFACES MACHINE TO 125 RMS, VL BY T :
2) ALL BOLT HOLES TO STRADDLE NATURAL CENTER LINES. L DCH : =4 O N
3) ¥ FINAL MACHINE FACING AFTER FINAL VELDING we g T—
A\ | 5-23| REV. PER CUST._-ED C/ RR O T T TRl
NO,| DATE REVISIONS £97-7976-5-12 1




70de 70de p 1/16* GAE, F?" leng;tlt‘l ‘
eQ: G : of pass PL.
Y , vy I |
N4 NA | N I % .
: 'Er 1_15173“__ fiverLans - '51 _1_/51?’“._ 'TLB'LM. ~ 1/16° —LL pass PL. weld to be full [ . l l i‘-
H oM ) LAND - ?enetrntlon for 2°(mind
7 - _ i rom face of: Ft_unge. —ll=-1/16°GAP
~ SHELL GIRTH SEAMS REAR .CHAN GIRTH SEAMS WELD-NECK FLANGE PASS PLATE VELD N PIPE CPLG,
TH/84 —T , ' ; :
— ' 2
| < A
T T
2y V/‘

SLIP ON FLANGE SADDLE ON CPLG.

\‘;—""*-‘5‘/_
} . . :
_ ’:'1 121 f1/8'LaND : s :
. —G§J|- - _ 1/8°RA i
1/16*GAP-=+=

NDZZLE WITH PAD

2 * " %
| M | PN e

= - ITEM NOs E-106, J-1617
1/8’RAD: -l—i/ls'GAP ' : ‘ ' .

NOZZLE W/0UT -PAD

_FRONT CHAN GIRTH SEAMS

GENERAL NOTES :
1) ALL VELDING TO BE IN ACCORDANCE V// ASHE CODECSECTION IX L - WELD & BEVEL DETAILS
‘W2)ALL FILLET WELDS TO BE 3/8’ UNLESS NOTED OTHERVISE. : : BV BY ?
nCH ~\ | FABSCO,INC,
PhT—n—g? T SAPULPA, OKLAHOMA'
A\ |5/27_| REV 1TEH NO E"'Gf%{ CKD. BY DVGHD, REV.
NO.| DATE REVISIONS §97-7976-5-13 1




'MK.ND. | GUAN, " . MATERIAL. DESCRIPTION . MATERTAL R scosy
21 277 |TUBES .'3/4° O.D.X 18 BWG AVG.. _ X 180’ LG. SA-245-TP304 -
i ‘ FORGED RING: MATERIAL
N FLG 24 174 DDX 19 1/4* 1DX 2 7/8° THK <6 SA-105
- FLG 24 1/4° DDX 19°'1/4° LDX 2 7/8° THK SA-105
TUBESHEETS & COVERS
19 .1 |TUBESHEET 20* 0DX 1 12 THK ¢ SA-240-304
20 ‘1 | TUBESHEET 20° oDXx 1 1/2° THK 2 SA-240-304
1 1 |cOVER 24 1/4°  0DX 1 1/2° THK 2 SA-516=70
18 1 |COVER 24 1/4° DDX 1 /4 THK ¢ SA-516-70
BAFFLES ‘
22 11 |BAFFLES 19 7/16* DDX 1/4° THK: SA-240-304
CYLINDERS ‘ :
9 - 1 |WELDPIPE 20° ODX(.3750° SCH20 OX 17'-9* LG, SA-312TP304
4 1 |SMLSPIPE 20* ODXC.3750°  SCH20 )X 1'-1 3/4° LG, SA-106-B
) 1 |SMLSPIPE 20” ODX(3750°  SCH20 )X 6° LG. SA-106-3

NOTES:

1> SA-53-B ACCEPTABLE IN LIEU DF SA-106-B,

2) ALL WELD BEVELS PER DETAIL SHT ATTACHED,

3) PRESS PARTS, PLATE & HEADS AND ALL ALLOY

MATERIAL REQUIRE MTR'S,

* DENOTES MAT’L, DRDERED DN PRELIMINARY BILL OF MATERIAL. A

P.O. NO.140-1617-00-003
ITEM NOsE-106, J-1617

AAL-BILL ISSUE

~E-BILL ISSUE
e

"BILL OF MATERIAL

'DWH. BY : '
AT F : ’
DATE — : T;ES /97 a harsco company -
A\ |5/27 | REV ITENM NO. EMGAR KD, BY GND. REV.
NO.| DaTE REVISIONS $97-7976-5-14 1




MK.ND. | GUAN{ '~ MATERIAL DESCRIPTIIN - MATERIAL | [{ER | cosT
; ANSI_FLANGES
71 1 [ANSI 8 - 1S0# RF _WN W/ ¢ STDMT BORD SA-182-7304 ¥
72 1 [ANSI 8 - 150 % RF _WN W/ C STDWT BORD [SA-182-7204 %
A 1 |ANSI & - 1S0%RF WN W/ ¢ X-HVY BORD sA-105 - ¥
_ 1L [ANSI 6° - 1S0 # RF_WN W/ C X-HVY BORD SA-105 %
714 1 |WELDPIPE 8 5/8° ODX(3220° STD.WDX & LG, SA-312TP304
724 1 |WELDPIPE 8 5/8° [ODX(3220° STD.WDX 6’ LG. SA-312TP304
B1A 1 |SMLSPIPE 6 5/8° [ODXC4320° X-HVY )X &’ LG. SA-106-B
824 1 |SMLSPIPE 6 5/8° DODX(4320° X-HVY X 6 LG, SA-106-3
3 125-250 AARH FINISH DN RF.
)
COUPLINGS
53 2 |a/¥ -6000% WELD IN COUPLINGS W/ PLUGS SA-105
* DENOTES MAT'L. DRDERED DN PRELIMINARY BILL OF MATERIAL A\ 2, N2:140-1617-00-003
“C-BILL ISSUE .
£ BILL OF MATERIAL

: OWR. BY -
JAL-BILL ISSUE AT F
DéTE' , § T;ES /97 a harsco company
A\ I5/27 | REV TTEM NG EMG/UK [oKE. 57 ERG,
Ino sae| . REVISIINS $97-7976-5-15




-MK.ND.

MJ -MATERIAL DESCRIPTIN ‘MATERIAL | SRR cpsT -
BOLTING & GASKETS ‘

40 "1 |LOT DF GASKETS PER DWG. $97-7976-5-11
4 24 |3/4° ROUND X 10 THREAD STUDS X 5° LG. 182 SA-193-B7

) 24 |3/4° ROUND X 10 THREAD STUDS X 4-3/4° LG 60L18 SA-193-B7

_ 9 |3/4° HEAVY HEX NUTS SA-194-2H
; MISC, MATERIAL

&0 1 |STD. NAME PLATE STN. STL.

61 1 _|STD. NAME PL BRKT 304 S.S.

62 2 |STD. LIFTING LUGS SA36orEQUAL
23 97 |FT. 1/2* 0OD. TIE RODS 304 S.S.
238 12 |2 HEX TIE ROD NUTS 304 =.S.
234 97 |FT. 3/4° 0.D. SPACER TUBING |SA-249-TP304
221 1 |9 1re° 0.D. X 1/4* THK IMP. PLATE SA-240-304

.
50 { |PASS PLATES 19 1/8° X 3/8° THK X 16 5/8° LG SA36orEQUAL
SUPPORT MATERIAL _

120 2 |PLATE &° X 1/4° THK X 25° . LG SA-240-304
121 2 |PLATE 27 1/8° X 3/8° THK X 12 9/16* LG, SA3GorEQUAL
122 2 |PLATE &* X 1/2° THK X 18° LG. SA360rEQUAL

WOODEN, NOZZLE COVERS REQUIRED/SHOP STANDARD
PAINT! PER DWG SS7-7976-5-1

* DENOTES MAT‘L. ORDERED ON. PRELIMINARY BILL OF MATERIAL . &

P.0. NO.140-1617-00-003

"SE-BILL ISSUE

_4AL-BILL ISSUE

DWN. BY )
AT | 2N
DATEs | R i a harsco company
_ ; o e 4/15/97
A\ 15/27 | REV ITEN NO EHG/,'T% SO BY AT T eV
NO.| DaTE |- ", REVISIONS ; $97-7976-5-16 ' 1

E:

ITEM NOWE-106, J-1617

BILL OF MATERIAL




'Y'

2 ) (1vp)
NGTES . - <
4> LIGUID PENETRANT TEST ALL TEMPDRARY | CUST' HOVE BAKER ENGINEERS, INC.
m¢. | PROC. # RADIOGRAPHY UT. EXAM.  [1aG. parT ¢ Lio. PENET,  SPECIAL ATTACHMENTS. p.0. N0+ 140-1617-00-003
e ITEM ND# E-106, J-1617
1| A102 NOTE A SERVICE: BFW PREHEATER
2)| M102 NOTE *A° | SHIP TN .
(3)] Am42 NOTE “A* . _
(4)] M08 \ NOTE A WELD MAP:
(5) | A137-A NOTE *A* - TR —
6)| M103 NOTE *A° DcM
DATE - -
7)| F132 : 4-17-97
(8)| m200-1- A\ [5/27 | rev_mem no  emc/[Y 55— [DVGND. v
NO.| DATE REVISIDNS $97-7976-5-WM 1




FORM U-1 MANUFACTURER‘S DATA REPORT FOR PRESSURE VESSELS

As Required by the Provisions of the ASME Code Rules, Section VIiI, Division 1
-—.. 1. Manufactured and certified by FABSCO, PLANT 1, 200 NORTH MAIN, SAPULPA, OK 74066
3 f “a (Name and address of Manutacurer)
Manufactured for HOWE-BAKER ENGINEERS, INC,, 3102 E. .STH ST., TYLER, TX 75701
(Name and address of Purchaser)
3. Location of installation HOWE-BAKER ENGINEERS, INC., "ADDRESS UNKNOWN"
: (Name and address)

¢ Type: HORIZONTAL HEAT EXCHANGER $87-7976-5
(Honz., vert, or sphere) (Tank,separator,jkt vessel, heat exn,, etc) (Mfg's serial No.)
NONE $87-7976-5 4479 1997
(CRN) (Drawing No.) (Natl, Be. No.) {Year built)

5. ASME Code, Section V1II, Div. 1 1995 ED AND 1598 ADD NIA N/A

Editon and Addenda (date) Cede Case No.

B.

Shell (2) No. of course(s):

1

Special servica per UG-120{d)
tems 6 -11 incl. to be completed for single wall vessels, jackets of jacketed vessels, shell of heat exchangers, or chamber of multi-chamber vessels.

(b) Overall length (. & in.): 17-9°
Course(s) Material Thickness Long. Jeint (Cat A) Circum. Joint {Cat A, B, C) Heat Treatment
Mo. |Diameter, in. Length (ft. & in.) Spec./Grade or Type Nom. Corr. Type ' |Full, Spot, Nona EfT. Type  |Full, Spot, None EH. Temp. Time
1. 20" 17-9" SA31ZTP304 375" 0 NA NA NA 1 NA 100%
7. Heads: (2) NA . () S
(Matl Spec. No., Grade or Type) H. T. - Time & Temp_ (Mar! Spee. No., Grace or Type) H. T. - Time & Temp.
Location (Top, Thickness Radius . Elliptical Conical Hemispherical Flat . Side to Pressure Category A ]
Botem, Ends) Min. Corr. Crown Kauckla Ratio Apex Angla Radius Diameter Convex Concave Type Full, Spol, None EH,
- ‘Er) i
®) | _ 1 | |
If removable, bolls used (describe other fastening)
) . . (Mat1 Spec. No., Grade, size, No.)
-k 8, Type of jacket NCNE Jacket closure  NONE
(Cescride as ogee & weld, bar, etc)
If bar, give dimensicns . If bolted, describe or sketch.
2. MAWP 115 psi at max. temp. 300 *F Min. design metal temp. . 40 °F at 115 psi.
(internal) (extemal) (intemai) (extemal) :
10. Impact test

IMPACT EXEMPT PER UHA-51

(Indicate yes or no and the componeni(s) impact tested)

1. Hydro., pneu., or comb. test press. 19!:‘; Praoof test
items 12 and 13 to be completed for tube sections.
12. Tubesheet (2) SA240-304 20" 112" o] WELDED
Stationary (Mall Spec. No.) ‘Dia., in. (subject to press.) Nom. thk_, in. Corm. Allow., in, Attachment {(welded or botted)
Floating (Matl Spec. No.) Dha., in, Nom. thie, in. Carr. Allow., in. Attachment
13. Tubes: | SA249-TP304 34" ‘ 18 BWG 277 STRAIGHT
Mat'l Spec. No., Grade or Type . i Q.0., in. Nom. thik,, in. or gauge Number Type (Staight or U)
ltems 14 - 18 incl. to be completed for inner chambers of jacketed vessels or d:'uannels of heat exchangers ‘
14.  Shell (a) No. of course(s): » ‘2 {b) Overall length (ft. & in.): 1-7 3/4"
r Course(s) Material : Trﬁc;knes: Long. Joint (Cat. A). Circum, Joint (Cat A, B, C) Heat Treatmaent l
No. |Diameter, in. Length (R &in.) Spec/Grade or Type Nem, Corm. Type |Full, Spot, None EM. Type ' |Full, Spol, None | EM Temp. Time _]
Y1 ‘ 20" 11 3/8" SA-106B 375" | 1nst NA NA NA 1 SPOT 85% l
1.1 200 e _SA-106B 375 | 18" | NA [ NA NA 1 SPOT 85% |
. 15. Heads: (2) SAS516-70 . (b) SA516-70
4 . (Mat' Spec. No,, Grade or Type) H. T. = ﬂrr.:u & Temp. {Marl Spec. No., Grade or Type) H. T. - Time & Temp.
!r T'L,u:rut.‘n:m (Top, Thickness Radius Elliptical Conical Hemispherical Flat Side to Pressure Category A
‘; Botiom, Ends) Min. | Com Crown |  Knuckls Ralo | ApexAngle Radius Diameter | Comvex | Concave | Type | Full SpolMene | EM.
i (@) END 1z 116" ! 24 1/4"
'7; (b) | - END 11/4" 118" 24 147
). if removable, bolts used (describe other fastening)

ASME Form E00108

SA193-B7, 48, 3/4" STUDS WITH SA194-2H NUTS
(Marl Spec. No., Grade, Size, No,)




MAWP 5

psi at max. temp. 170 . *F Min. design metal temnp. 40 *F at 75 psi.
(internal) (extemal) - i (intenal) {extemal) I S
17. Impact test IMPACT EXEMPT PER UG-20(f) )
: (Incicale yes of no and the camponent(s) impact testad)
18, Hydro., pneu., or comb. test press. 113 Proof test
19. Nozzles, inspection, and safety valve openings:
: Purpose (Inlet, . Diameter Flange Matedal Nozzle Thickness Reinforcement How Attached Locaton
! Qutlet, Drain, ete.) No. or Size Type Nozzle | Flange Nom, Corm, Material Nozzle Flange (Insp. Open)
irINLET!OUTLET 1EA | €-150% |RFWN  [SA-106B [SA-105 432" 118 | : WELDED |WELDED CHANNEL
{INLET/OUTLET 1EA 8"-150% RFWN SA312TP304 SA182F304 | .327" 0 - |WELDED {WELDED SHELL
|VENT/DRAIN 1 EA 3/4" CPLG SA-105 80002 118" WELDED CHANNEL
20. Supports: Skirt Lugs Legs 2 Others Attached WELDED TO SHELL
E {Yes or no) # (No.) (No) " (Cescribe) . (Where and haw)
21, Manufacturers Partial Data Reports properly identified and signed by Commissioned Inspectors have been fumished for the follewing items of the report:
(List the name of part, item number, mfg's. name and identifying number) : s
NONE '
22. Remarks: : .
SERVICE: PROCESS GAS COOLER CHANNEL INCLUDES 2 TEMA FLANGES DS-10 SA-105
P.O. NO.: 140-1617-00-003 ’
ITEM NO.: E-106, J1617 °
ATTACHMENTS WELDED PER UW 16
CERTIFICATE OF SHOP COMPLIANCE
We certify that the statements made in thls report are correct and that all details of design, material, construction, and workmanship of this vessel conform
to the ASME Code for Pressure Vessels, Section VIlI, Division 1. )
U Certificate of Authorization No. 10625 Expires APRIL 14 18

Date fgzs-—i ). Neme FABSCO, PLANT 1

- Sw@m& ‘1< N\U\%
(Manutacturer)

(Representative)
CERTIFICATE OF SHOP INSPECTION
1, the undersigned, holding a valid commi

ission issued by the National Board of Boiler and Pressure Vessel Inspecters and/or the State or Province
of OKLAHOMA and employed by COMMERCIAL UNION INSURANCE COMPANY of BOSTON, MA
have inspected the pressure vessel described in this Manufacturer's Data Repert on

S-dA 8 Y™} . andstate that, o the bestof my
knowledge and belief, the Manufacturer has constructed this pressure vessel in accordance with ASME Code Section VIl

Division 1. By signing this
certificate neither the Inspector nor his employer makes any warranty, expressed or implied, concerning the pressure vessel described in this
Manufacturer's Data Report. Furthermore, neither the Inspecter nor his emptoyer shall be liable in an

y manner for any personal injury or property dagage.,
-or 2 loss of any kind arising from or connected with this inspection.

Date W7 Signed W missions OK 657 NB 7935 "A"

{Authorized. Inapeczbd (Nat1 Board incl. endorsement, State, Provines and .Iw

CERTIFICATE OF FIELD ASSEMBLY COMPLIANCE

We certify that the statements on this repert are correct and that the field assembly construction of all parts of this vessel conforms with the
requirements of ASME Code, Section V1II, Divisicn 1.

U Certificate of Authorization 'No.

Date Name

Expires

19

Signed

(Assembler) (Representative)

CERTIFICATE OF FIELD ASSEMBLY INSPECTION '
1, the undersigned, holding a valid commission issued by the National Board of Boiler and Pressure Vessel Inspectors and/or the State or Province

- of - and employed by

. of
have compared the statemerits in this Manufacturer's Data Repart with the descnbed pressure vessel and state that parts referred to as data items

» not included in the cerificate of shop inspection, have been inspected by me and to the best of my
knowledge and belief, the Manufacturer has constructed and assembled this pressure vessel in accordance with ASME Code,

Section VII1, Division 1.
- The described vessel was inspected and subjected to a hydrostatic test of

psi. By signing this certificate neither the mspector nor
his employer makes any warranty, expressed or implied, concerning the pressure vessel described in the Manufacturer's Data Report. Furthermore,

neither the Inspector nor his employer shall be liable in any manner for any personal injury or property damaga or a loss of any kind arising from
or connected with this inspection.

Date Signed Commissions

(Authorized Inspector)

(Nat Board incl. endorsement, State, Provinca and No.)







