DESIGN DATA

TYPE

TEMA "BEU”

ASME CODE SECT. VIl DIV.1, 2007 EDD. ADD. 09 (STAMP YES)

TEMA CLASS R

and API-660 APPLIES

WIND AND SEISMIC CODE: UBC 1997

CB&l SPECIFICATIONS

SIDE SHELL TUBE
FLUID CDHDS COLUMN FEED CDHDS COLUMN OVERHEAD
INT DESIGN PRESSURE 550 PSI 425 PSI
A\[MAX DESIGN TEMPERAT. 550 °F 650 F
EXT. DESIGN PRESSURE NOTE 9 FV @ 650°F (NOTE 9)
CORROSION ALLOWANCE 0,125” NONE ON CS
RADIOGRAPHY RT3 RT3
LONGITUDINAL SPOT SPOT
A CIRCUNFERENTIAL SPOT SPOT PER UW 11(a)(5)(b) & UW 11(b)
JOINT EFFICIENCY 0,85 0,85
CHARPY IMPACT TEST N.A N.A
PWHT NO YES
A [MAWP 550 psi @ 550 F 498 psi @ 650 F
A A MDMT 4 F @ 550 psi 4 °F @ 498 psi
3[57’5%6' HYDROSTATIC TEST PRESSURE 715 psi at 70 F 648 psi at 70 F
No OF PASSES 1 2
A D) A &2y A &y A TUBES (245 U) _1” 0.D. x 0,083" (MW) x 216" L.G.
T 20 3-6%g’ 17-10% a4 TUBE PITCH 1 1/4” SQUARE (90°) OJ
T619] (10841 [5448] 622l ﬁ
i SURFACE 2.309 ft2
-3 13" /N LIFTING LUGS SEE DWG A vy A -3 -3
(3811 (381 DG-MR-11210-02-107-CNT-E-201A-05 [101] A 3 f [381] [381]
. - A b . B 761 ~ ] B AESTIMATED WEIGHTS Lbs.
7 ST ” o . . DRY: 53548 1b/A\ [BUNDLE: 10.350 lb [WET: 6292516 A\
- ¥ M ) ‘T‘T‘ T N I= 7 ? WEIGHT AT LEFT SADDLE. 44817 (b (Oper), 45873 b [Test]
N ) , 1 = == - N [ JNB WEIGHT AT RIGHT SADDLE: 14.880 b (Oper], 16.539 b (Test)
B T AT A% e AN \| AZE F= =5 AZE 2P WEIGHT OF SADDLE PAIR: 534 b
442 BE A f ' 99k = | oS 72 \ wf= = I T g
TE A | [29)75] CENTER OF GRAVI | PR a \ = / A S
— 1
-] <« o o AMATERIAL
Ag\,gg \\ %g —— A%\‘:E A§E —— 5 = “‘ 'I' ;5 CHANNEL: SA-516 60 N CLAD W/ 304L SS
o 28 \ a2 | N = g LB e SHELL: SA-516 70
Te = X — LB |83 TUBESHEETS: SA-266 2N + 304L SS WOL
[V e % § == B -l - =
63 J=‘I—— ; L \GROUNDING LUGS (2} o = @ § BAFFLES: SA-36
, ! /A - - & — SEE DWG. DG-MR-11210-02-107-CNT-E-201A-05 = & 2 TUBES: SA-213 TP304L Seamless fube
+ AL T g G . e % — TUBE SIDE FLANGE: SA-266 2 N_WOL W/ 306 SS
A.Ll%s_[%i] @ A 229 ‘_‘l (811 22l 1 @ SHELL SIDE FLANGE: SA-266 2N
e s A A 279 BOLTING - SA-193 BT
. SHELL COVER: SA-516 60 N
VIEW A- o A e eey | G5
@ @ 19/16'x 2 1/2* LG, SLOT (@ 81 9/16' ROUND HOLES - GASKETS A
(8641 SHELLSIDE : METAL DBL JkTD 304 SS—GRAPHITE FILLED
21’ BUNDLE EXTRACTION LENGTH TUBESIDE : METAL DBL JKTD 304 SS—GRAPHITE FILLED
_— SECTION B-B BLINDED NOZZLES : FLEXITALLIC SPIRAL WOUND CG 304 SS
REFERENCE DOCUMENTS
GENERAL NOTES DESCRIPTION DOCUMENTS No. A REV.
1. ALL BOLT HOLES TO STRADDLE NATURAL CENTER LINES. MECHANICAL CALCULATIONS MC—MR—-11210—-01-107—CNT—E—201A 9
2. INSULATION IS REQUIRED ON SHELL SIDE AND TUBE SIDE. 2,5 THK GENERAL ARRANGEMENT AND ORIENTATION  |DG—MR—11210—01—107—CNT—E—201A—01 7
3. FLANGE FACING ROUGHNESS: 125-250 AARH CHANNEL, SHEEL, WELDS DETAILS DG—MR—=11210—01—107—CNT—E—201A—02 6
;. ﬂ;ﬁNL-JrNISTPéiI:‘éi(?rII%E'\? ON BOTTOM, AND UNITS 107—CNT—E—201B IS ON TOP BODY FLANGES, BODY GASKETS, SADDLES  |DO-MR—11210-01—107—CNT—E—201A=03 3
@ @ ’ ’ TUBE BUNDLE, TUBESHEET LAYOUT, U-TUBES, BAFFLES. [DG—MR—11210—01-107—CNT—E—-201A—-04 4
r ;liIBNETSSng:TE M3 — ACC DOC. 000—SP—MU—10-0017 NAME PLATE, LUGS, PLUGS DG—MR—11210—01—107—CNT—E—201A—05 8
N SURFACE F'REPAR;TION:SSPC’SP1D_1.0:2.0_MIL_S BILL OF MATERIALS (B.0.M) DG-MR-11210-01-107—-CNT—E—-201A—-06 8
PRIMER: 10 ZINC 2.5-3.0 MILS STACKING DG—-MR—11210—01—107—CNT—E—201AB—07 3
S, © INTERMEDIATE: HIGH HEAT SILICONE 1.0-1.5 MILS CLIP DETAILS DG—MR—11210—01—107—CNT—E—201AB—08 2
FINISH: HIGH HEAT SILICONE 1.0-1.5 MILS —MR— —01=107=CNT—E~ -
mm WELD MAP WM—MR—11210—02—107—CNT—E—201AB 7
SHELL SIDE:
PAINT SYSTEM 3 — ACC DOC. 000—SP—MU—10—0017
SURFACE PREPARATION:SSPC SP10 1.0-2.0 MILS
PLAN VIEW ORIENTATION PRIMER: 10 ZINC 2.5-3.0 MILS
INTERMEDIATE: HIGH HEAT SILICONE 1.0-1.5 MILS
FINISH: HIGH HEAT SILICONE 1.0-1.5 MILS
SADDLES
SURFACE PREPARATION: SSPC SP10 1.0-2.0 MILS
PRIMER: 10 ZINC 2.5-3.0 MILS
A MARK NOZZLE SIZE FORGES MOMENTS INTERMEDIATE: HB EPOXY 4.0—-6.0 MILS INTERCAMBIADORES DE CALOR
FINISH: URETHANE 1.5—-2.5 MILS ~
NPS 5 v v v v v CALCULO, DISENO, FABRICACION, REPARACION Y MANTENIMIENTO
L ¢ r L ¢ /A |6. NON-DESTRUCTIVE EXAMINATION ACCORDING TO APl 660, CLAUSE 10
T1 14 5000 5000 5000 7000 8000 7500 —~— . . .
T2 1% 5000 5000 5000 7000 8000 7500 A\ |7. THESE UNITS NEED PWHT, DO NOT WELD OR BURNED AFTER PWHT. N Car’ragena Reﬁnery Expansmn PI"OJECf
ST m 4000 3000 3000 6000 6000 5000 ﬁ 8. THESE UNITS ARE PROVIDED WITH N2 PURGE. . Cartagena, Colombia
<2 m 4000 3000 3000 6000 6000 5000 9. BOTH SIDES MAY BE STEAMED OUT. STEAM—OUT CONDITIONS ARE 366 °F, 0 PSIG. _Q-F —~
/\ [10. SOLUTION ANNEAL U—BENDS PLUS 1 FT OF STRAIGHT LENGTH r‘v | I-‘, a r JOB NO.: 0TI-100281 (ITEM 35)
NOZZLE SCHEDULE A\ | 11. THE WORDS ‘DO NOT WELD® SHALL BE STENCILLED (IN AT LEAST TWO PLACES 180° APART) ON THE CHANNEL Refineria de Cartagena S.A. P.0.NO.: 42166001—P0O—-0001121001
MK QT DESCR'PT'ON FI_AN GE NECK PROCESS §IAD|EI.TETSEo:\lTE‘IMHENl::\éil::rRl,-:xs(;:iﬁllggR.MAss’ CENTER OF GRAVITY AND PURCHASER'S ORDER NUMBER SHALL BE
s1 | 1 | 10300 # WNRF SCH80 |A\SA105 SA-3336 SS INLET SERVICE: CSHDS FEED / CDHDS OVERHEAD EXCHANGER
- A\ | 27-03-12 | AS=BULT REVISION
s2 | 1 | 10”300 # WNRF SCH80 |A\SA105 SA-3336 SS OUTLET TAG.: 107-CNT=FE=201A
T4 [ 1 | 14”300 # WNRF SCH60 [/A\SA105 + 304L SS | SA-333 6+304L SS| TS INLET A\ | 09-11—11 | AS—BULT REVISION ) 5
T2 | 1 | 14"300 4 WNRF SCH60 |ANSA105 + 304L SS | SA-3336+304L | TS OUTLET A\ | 26-10-11 | AS=BULT REVISION ATY. / SIZE: 1/ 35" X 216 TEMA TYPE: BEU
sP1 | 1 | 27300 # LWNRF A\ SA105 PRESSURE GAUGE W/BLIND
SP2 | 1 | 27300 # LWNRF A\ SA105 PRESSURE GAUGE W/BLIND AN\ | 08-09-11 | AS—BULT DWN. BY SCALE =
ST1 | 1 | 2”300 # LWNRF A\ SA105 THERMOWELL W/BLIND ZNTERCOL SA A 23—11—=10 | INCLUDE CB&l COMMENTS JC. RUEDA --- ”’Z ?11@\\:\"\
ST2 [ 1 | 27300 # LWNRF A\ SA105 THERMOWELL W/BLIND L1, A | 10-11-10 | INCLUDE CB&I COMMENTS 4 @x
TP1 [ 1 | 2300 # LWNRF A\ASA105 + 304L SS PRESSURE GAUGE W/BLIND (HKD. BY DWGa L ’E; I"‘
TP2 | 1 | 27300 #% LWNRF A\SA105  + 304L SS PRESSURE GAUGE W/BLIND /\ | 17-09-10 | INCLUDE CB& COMMENTS L. MERA 10F 8 Sl Bt 1
TT1 |1 2" 300 # LWNRF A\SA105  + 304L SS THERMOWELL W/BLIND A 21-05-10 INCLUDE CB&l COMMENTS
TT2 | 1 | 2”300 # LWNRF IA\SA105  + 304L SS THERMOWELL W/BLIND A 18—02—10 | ISSUE FOR REVISION APPVD. BY DWG. NO. REV.
SV | 1 | 27300 #LWNRF 3\ SA105 VENT W/BLIND A. VARELA DG-MR-11210-02-107-CNT-E-201A-01 ﬁ
sD [ 1 | 2300 % LWNRF A\ SA105 DRAIN W/BLIND NO. DATE REVISIONS :

42166001 - PO - 0001121001

107 CNT E 201A




W FOR FLANGE DETAILS SEE DWG. DG-MR-11210-02-107-CNT-E-201A-03 -5 14"
B 63/16" o 19'-11/4" 15/8"
/2 — 2 le—63/4"  LIFT LUG PER DWG.
DG-MR-11210-02-107-CNT-E-201A-05
INS) & (FS) 9112132 , 7-63/32" 751132
ON 45 Deg.
. @ & 0 . 178"
= = w
« - 3 13 =
_T | f 5 (@) S ()
d (Bh@ [ = ——— — 4 il 2 )
A /] = h—
SEE DETAIL € ]
; ] . il o 1 . ¢}
, Zaaan . N . DI |9 Jer
] | J T Py = 1 —L ® D) @ = . g &
z 2 N N w - A 3 o
3 2| 3 7 RS & S T 1 © ELLIPSOIDAL HEAD 2:1
- 3| s i/ . | \ z 2 = 1 1 i M 1 { . 0803" THK MN.
= z| 8| s G , 5 \\N - ¥ ) .:
2 El | s i | \ = 3| = /8" THK NOM.
5 s[ g & 9 ——=— —l———4|-———+, - m o @
e E E E ‘ | i
RN X \ / i B a4 - .  __ _ NAMEPLATE Y __  __ |__ 4t f v __  __  __1 __  __  _|
s = \ | % INS)
ELLIPSOIDAL HEAD 21 " & I & @
9/16" THK MIN. - ) : 3
/4" THK NOM. ; e . 2 = 2 &
= & 3 32 | § (] / L
SEE DETAIL A 1 , = Bl &+ I F H - 4 o
' = ()
g ’ h = - 3 @ 3 ) e 2
2 " = B 1@ Pas -
o = . ] @ L [ S A
@ 2 | o o .
. = = R
f ﬁ @ GROUNDING LUGS PER DWG . i 0
E = i L DG-MR-11210-02-107-CNT-E-201A-05 ) 3
NOTES: 2 ;.
") SHELL END VIEW
1) ALL BOLT HOLES TO STRADDLE CENTER LINES. CHANNEL SIDE VIEW CHANNEL END VIEW NOTES: SHELL SIDE VIEW
2) GRIND ALL INSIDE WELDS SMOOTH. '
21 i‘:‘L’TDm?"gfﬂ':lA:;'ngDUT Lo 1) ALL BOLT HOLES TO STRADDLE CENTER LINES.
5) PWHT: HOLDING TIME 1,0 HR FRONT CHANNEL DETAILS 2) GRIND ALL INSIDE WELDS FLUSH.
HOLDING TEMPERATURE: 1125+/-25°F 3) SPOT RADIOGRAPHY.
(per UCS-56) 4) OUT-OF-ROUNDNESS TEST PER API 660 CLAUSE 9.12 SHELL DETAILS
60 60
30deg 30deg |
Y 5 » 5 e | 50
LN = VvV | | DETAIL C
Y Y v . —
0 i)
18" ] 1/8" W"‘” 18" W"‘” 1/8" RAD 1/8" GAP
4%;—1 - = GAP -k s GAP -l
NOZZLE W/OUT PAD — DETAIL B
FLANGE TO SHELL _ TPITLSP.ST e DETAIL A
LONG. / GIRTH SHELL GIRTH CHANNEL W A —
: $1,52,T1, T2 NS CLAD 304LSS
1/8" THICKNESS 3
ﬁ 1
s A 1
—~ kg 212 %" [35] /% J&
4 % z
7 " // WITH OVERLAY ‘ o
/ //////, % 312 %" v ‘ 45° g ﬁ \ I $
i) |
1/8" | | 1/
= GAP LH F | 1 f % o W
1/8" RAD H>“<H 1/8" GAP %// é
CHANNEL SA-516 60 N N =
NOZZLE W/0UT PAD o
LONG CHANNEL NOZZLE SV, SD 0.984" THK 154" 5
LWN 2”300 RF E— 8 g
. \ <
B WELD OVERLAY
% 178" THKIMIN
7/ 3/8" full length
6. 378" of pass PL. INT ERCOL A
e S
\ y ' |
| AL UILT
1/8" THK MIN pass PL. weld fo be full :
penefration for 2"{min.)
15" 5 INTERCAMBIADORES DE CALOR
CALCULO, DISEND, FABRICACION, REPARACION Y MANTENIMIENTO
\N\-. Cartagena Refinery Expansion Project
+ . Cartagena, Colombia
) T FEflca I" JoBNO: OTI-=100281 (ITEM 35)
;{rl. &%EAT' air & soap Refincria de Cartagena 5.A. P.0.NO.: 42166001 —P0O—0001121001
fest el
AT 2 2555 SERVICE: CSHDS FEED / CDHDS OVERHEAD EXCHANGER
% | TAG. 107-CNT-E-201A
N O Z Z I_ E D E —|_ A | I_ i i B A 08-09-11 AS—BUILT QTY. / SIZE: 1 / 35” X 216” TEMA TYPE: BEU
. ; | - ; A\ | 12-01-11 | INCLUDE CB& COMMENTS DWN. BY SCALE
GENERAL NOTES 1/8" RAD 49“<F 1/8" RAD 8 oA JL A 04—01—11 INTERNAL REVISION JC. RUEDA -
1) ALL WELDING TO BE IN ACCORDANCE W/ ASME CODE (SECTION VIl /8" GAP ’ e
2 ALL FILLET WELDS TO BE 3/8" UNLESS NOTED OTHERWISE. A\ | 23-11-10 | INCLUDE CB&I COMMENTS CHKD. BY DWG
NOZZLE WITH PAD NOZZLE WITH PAD A\ | 10-11-10 | INCLUDE CB&I COMMENTS L. MERA 20F8
3) All circumferential and longitudinal shell welds shall be finished flush $1,52 J v )
with the inner contour for ease of tube-bundle insertion and withdrawal A 16-09-10 1INCLUDE CB&I COMMENTS
e P! 660 Alares 911 A | 29-06-10 |ISSUE FOR REVISION APPVD. BY DWG. NO. REV.
on non-kettle items clause 9.1.1). A.VARELA | DG-MR-11210-02-107-CNT-E-201A-02 /o
NO.| DATE REVISIONS

42166001 - PO - 0001121001 107 CNT E 201A




3614 0D 3614 0D

= = 3BL 1D ‘ ‘ BAUL 1D ‘
= =
<C <C
o . s P

g E b3/ DRILL (44] < g 63/ DRILL {44]

Eu 118" 51/2" 11/4" DIA. HOLES e 118" L 15/16" 11/4" DIA. HOLES

0D
0D

B.C
B.C

EQ. SPACED EQ. SPACED
RN RN
B N V B4 A R V
RADIUS _ RADIUS -

I 178" o
B % @ Vi ; B i ) {1}-REQUIRED. {1}-REQUIRED.
g = = = =~ 2zl 3 o 2 ‘ —= 2 = 32 CHANNEL GASKET. SHELL GASKET.
Rl = g Bl R =R = Rl =z 1/8" METAL DBL JKTD 304 SS-FLEX-GRAPHITE FILLED 1/8" METAL DBL JKTD 304 SS-FLEX-GRAPHITE FILLED
= RIB WIDTH TO BE 3/8" WIDE
30 ° = 30 °
/ = /
= N =
i \ i
J“ GASKET DETAILS
TUBE SIDE FLANGE (FRONT] SHELL SIDE FLANGE [FRONT] DSET 108 B0KE,MARKED T
0.T.. 1002818 ITEM NO. 107-CNT-E-201A/B & SHIPPED WITH EXCHANGER.
NOTES: 2 ALL RADIUS TO BE 1/4"
1) MACHINE GASKET FACES TO BE 125 AARH. 3) ALL JACKETED GASKETS TO HAVE LAP OF GASKET NEAR SIDE.
2) ALL BOLT HOLES TO STRADDLE NATURAL CENTER LINES. 4) TWO ADDITIONALSETS OF SPARE GASKETS ARE REQUIRED
3) USE ANTI-SEIZE COMPOUND IN EXTERNAL STUDS AND NUTS TO PREVEND GALLING
SEE NOTE 4
SEE NOTE 4
[254]
10
10 _ - |
R
] BEARING SADDLE 3
T0 SHELL 025 @E — [llféa' N
— Y ‘ R
B‘% i o ] )
X & —_ é, —
i — . 1 /s
%"\ﬁ 8% &= 0375 £ A o [%2']
- 1] e 4G - BOTTOM SADDLE
Bin % o1l | - | 2o -

Lo T 4 4 TOP SADDLE | ] = )
\ 1[[]2,?2. | o3¢ - [23‘,3] Q Y .|_ 2 28] [229] Q Y TZ 2
[838] [ego] | (8641 -TWITH SLOTS
= > -TWITH SLOTS | 2 i 1 WITH HOLES

! -TWITH HOLES

NOTES:
[4!9]]'
LRV 1. TOLERANCES NOT SHOWN ARE +1/32"
1% i 7 TV 2. WELDS NOT SHOWN SHALL BE CONTINUOUS ALL
4 NOTES: 3 0) H H & — AROUND BETWEEN PLATES OF %"
j H T | I I ES 3. THE MATERIAL OF PAD IS DIFFERENT FROM OTHER ELEMENTS
| H o o 1. TOLERANCES NOT SHOWN ARE £1/32" 4. HOLE # 1/4" NPT PASS ON PAD (MK 120) AT VERTICAL CENTER
| ! I B 2. ALL WELDING SHALL BE OF CONTINUOS FILLET TYPE WITH T FIXED SADDLE LINE FOR VENTING, PLUG WITH HEAVY GREASE
o] DIMENSION %" - UNLESS OTHERWISE SHOWN
o4 FIXED SADDLE 3. SADDLE BEARING PLATE IS THE SAME MATERIAL AS SHELL
4. ® 1/4" NPT WEEP HOLE PASS (MK No. 120) AT VERTICAL CENTER ol Emm %
LINE FOR VENTING, PLUG WITH HEAVY GREASE 8 1%
INTERCAMBIADORES DE CALOR
N N m CALCULO, DISEND, FABRICACION, REPARACION Y MANTENIMIENTO
ﬂ H H O/ = N‘ Cartagena Refinery Expansion Project
5/ b | | =3 Cartagena, Colombia
8 1% i i % . gena,
s FEflcal‘ JOB NO.: OTI-=100281 (ITEM 35)
T - z 078y [610 1 Refineria de Cartagena S.A. P.0. NO.: 42166001 —-P0O—-0001121001
(- | D/ — = SLIDING SADDLE SERVICE: CSHDS FEED / CDHDS OVERHEAD EXCHANGER
1 i i == TAG: 107-CNT-E-201A
33 610 ] ary. /SIze: 1/ 35" X 216" TEMA TYPE: BEU
= 610
24 SLIDING SADDLE DWN. BY  RUEDA ?CALE
A\ | 08-09-11 | AS-BUILT CHKD. BY DWG
A 10-11-10 INCLUDE CB&l COMMENTS L. MERA 30F8
A 16-09-10 | INCLUDE CB&l COMMENTS
A\ | 29-06-10 |ISSUE FOR REVISION APPVD. BY DWG. NO. REV.
NO.| DATE REVISIONS A VARELA | DG-MR-11210-02-107-CNT-E-201A-03 Al

42166001 - PO - 0001121001 107 CNT E 201A




NOTE: FOR TOLERANCES SEE DWG. "GENERAL TOLERANCES 3" — @ TIE RODS. @EYEBDLTS e
A gz’ (127nm) UNC-1 81" {254 nn) UNC-8 (3175mm)
i ! 3/"{19.0mm) DEPTH 1" {25.4mm) DEPTH
17'-117/8" FACE TUBESHEET TO BEND TANGENT ! E 8 REQD. TOTAL 2 REQD. TOTAL 245
" - - - (ONLY IN TUBESHEET STATIONARY) [ONLY IN TUBESHEET STATIONARY) = =€ =
sue | B 13 SPACES AT 121/2" <13'-6 1/2 W12 . SHELL SIDE) (CHANNEL SIDE) . e {}—g} = £ S£58
(IIDE<dL IN ARRANGEMENT IN ARRANGEMENT (W Teeal E S . = mia .
11 DEx s === =
{}6} 5 = 7T J ﬁ Z/m
- /2" 0. TIE RODS @ TUBE PITCH SE T = _gk
_ _ _ _ _ _ _ _ _ _ _ _ S == Qg R
' g VAV aA Y WA Var VA VarVarVarVar W WarVar Van) 5 em - z25z¢d
REQD. A SGHOePOHOPPHPeDDD TUBE DISTRIBUTION SO R 285C
O s A VaLYALV AN VAL VAL VANVALYARVALNVAL VAL VALVAL VAL VANVARY g !
8| 16914 NVANPANPANVANPANPANVANPANVANPANPANVANPANPANVANPANY i E— -
JaAVaLVALVAAVALVALVANVALV AL VALNVAL VAN VALVAL VAL VALVAL VAL VAR |
—- {7 T 4} NVANPANPANVANPANPANVANPANPANVANPANPANVANPANPANVANPANPANY, z ROLL AREA 2° ‘
A VaNVAA VAN VAANVAA VAN VAAVAA VAN VALV AN VAN VAL VANVANVAL VAN VAL VAL VAR = ‘
5 NVANVANPANVANVANPANVANVANPANVANPANPANVANPANPANPANPANPANPANPANY NOTES: <
— < ANV NN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN AN N N 2 TUBE HOLE GROOVING DETAIL
n N NPANPANPANVANPANVANVANPANVANVANPANVANPANPANVANVANVANVANPANPANVANPANY 1) NUMBER OF PASSES = 2 = EXPANDED & FULL STRENGTH WELD
e - - OOOOOOOOOOCOOOOOOCOOOODG 20TL= 3L1/%"  (865mn) NOTE: TEST PROCEDURE FOR TUBE TO TUBESHEET JOINT
o ' ACCORDING TO AP! 660 CLAUSE 910 AND 103
o 1S 1516 "B J VALV ARV ANVALV AR VAN VALV AL VAN VALV AL VANVAL VAN VANVAL VAN VA NVAR VAN VALVAR VAN VAN 3) TOTAL HOLES = 490 AND DOC. SP-MEOT-005 9,56
- NVANPANPANVANPANPANVANVANPANVANPANPANVANPANVANVANPANPANVANPANPANVANPANPANY,
JaAVALV ARV ANVALV AR VAN VALV AR VANVALV AL VALNVAL VAN VANVAL VAN VANVAR VAN VALVAR VAN VAN
PLAN VEW NVANPANVANVANPANVANVANVANVANVANVANVANPANPANZAN PANPANZAN PANPANZAN VANPANPANY TUBESHEET LAYOUT
—_ JANVALYAAYANVALVAA VAN VALVAL VAN VAL VAL VAAVAL VAN VAANVAL VAN VALNVAL VAN VAAVAR VAN VAN
- . NVANPANPANVANPANPANVANVANPANVANPANPANVANPANVANVANPANPANVANPANPANVANPANPANY,
N AVALVAAVALYANVAAVALVANVALVALVANVAAVAL VAL VAL VAN VAL VAL VAN VANVAL VAN VALVAL VAN VAL VAR
N < < PANPANVANPANPANPANPANPANPANPANPANPANPANVANPANPANVANPANPANVANPANPANVANPANPANVANY
i L S o S - . N o S o S n : 3 ) ) AVALVAL VAR YAAVARVALYAL VAR VAR VAR VAL VAL VAR VAL VARV AR VAL VAL VALV AR VAR VAR VAL VAL VAR Vab) . w2 1P
L, PZANVANPANPANVANPANPANVANPANPANVANVANPANVANPANVANPANPANVANPANPANVANPANPANVANPANY r %"
] ] ] ] ] ] ] 1 9% M (38mm)
! 3 3 3 j j j E = 3/4" 0.0. SPACER TUBING G é | ‘
AVAAVALVALYAAVALYAL VA VALVALVARVALVAR VAL VAL VAR VAL VAL VAR VALVAR VAR VAL VAR VAR VAL VAR }
_ - 3 3 3 3 3 3 — -4 REQD - PANPANVANPANPANPANPANPANPANPANPANPANPANVANPANPANVANPANPANVANPANPANVANPANPANVANY ‘ PURIE ‘ wﬁ
H : AYAAVAAVALYAAVAAVALYAAVAAVALYAAVA VAL YA VAL VANVAAVALVAAVAAVALVANVAL VAL VAR VAL VAR ‘ ‘
N . — PANPANVANPANPANPANPANPANPANPANPANPANPANVANPANPANVANPANPANVANPANPANVANPANPANVANY
- > - "4 "4 "4 "4 Y 0 3 JaAVALVAAVANVALV AR VAN VALV AR VAN VALV AL VAANVAL VAN VANVAL VAN VANVAL VAN VALVAR VAN VAN @ IMPINGEMENT PLATE
= e - NVANPANPANVANPANPANVANVANPANVANPANPANVANPANVANVANPANPANVANPANPANVANPANPANY, e PATE
el i i i i i i i i . 2 2 361/8 ALYV YAV aa VAL YA VAR VAR YA VAL VAR VAR VAL VAR VAR VAR VAR VAR VAR VAR VAR VAR VAR VAR
il B A B A B h s a s s s T NVANPANPANVANPANPANVANVANPANVANPANPANVANPANVANVANPANPANVANPANPANVANPANPANY,
- Ll 3D %8 123/16" N aAVALV ARV aAVALY ARV AAVALV AR VAAVAL VAR VANV AL VANV AVAR VAN VA NVAL VAR VA NVAR VAR VAN
PL N AN NVANPANPANVANPANPANVANANPANVANPANPANVANPANVANVANPANVANVANPANPANVANPANPANY,
—ELEVATIONVIEW _ L% | e . DD DDDDDDDDDDDDDDDDMDD DD
| NVANPANPANVANPANPANVANPANPANVANPANVANPANPANVAUPANPANVANPANPANVANPANY )
8 —=t=— - JaAVaLYAAVAAVALVALVANVAL VAL VANVALVANVALV AL VANVALVAL VAN VAL VAL VAL VAL VAN Ve L o R
TUBE PROJECTION NVANPANPANVANPANPANVANPANPANVANPANVANPANPANVANPANPANVANPANPANVANPANY i
- YNV AA VAN VANV ARV VA NV AL VAN VAL VARV AVALVAAVAAVALVAAVANVALVAR
1327 9/16" R NVANVANPANVANVANPANVANVANPANVANPANPANVANPANPANVANPANPANPANPANY -~ 22U 3/
& , . JaAVAAY ARV ANVALY AR VANVALV AR VANVAL VAN VAAVAL VAN VANVAR VAN VAN o e e
% %" . 1L~ 8 13/16 NVANPANPANVANPANPANVANPANPANVANPANPANVANPANPANPANPANPANY, &
- 3 SUPPORT 3 . AN VaLYAAVAAVALYALVANVALYALVANVAL VAL VALVAL VAL VALVARY
n BAFFLE 5, = A % % NVANPANPANVANPANPANVANPANPANVANPANPANANPANPANVANY \ L) |
(LI ‘ g BAFFLE aAVANY ALY WAV AAVAAVALVAAVANVALY WAL VALVAR \ T \
P \ - . SPANPACPA ANPASPANDANPASPANPANDA ANPANPAND,
1 "o =
:\Df é’/ é = - NS \i’
N N \’\_ . ﬂ
SN o S/WLJ« ﬁ%ﬁ/ = e | \ I | i I |
W 7 180
DETAIL DETAIL (7R) DEFLECTOR PLATE DETAI
SEAL STRIP @ SLDING BAR VIEW LOOKING AT SHELL SIDE OF NO. 19 TUBESHEET () ofFLECTOR PLATE DETA
PS-GT-SM-01REV 3 PSZGT-SM-0TREV 3
ROW | NO.OF BEND BEND BEND STRAIGHT wr DEVELOPED CUT LENGTH | -
TUBES RADIUS DIAMETER LENGTH LENGTH LENGTH LENGTH STRAIGHT LENGTH | a3 MAXIMUM OUT-OF-ROUNDNESS OF TUBES AT &D = <> NOTCH TOP 2 BOTTOM
= o M\ o
A 21 11/2" 38mm) | 3"(76.mm 0'-4 3/4" (121.mm) 18"-0" (5486.mm 18'-2" [5537.mm) 36'-4 3/4" (11093.mm) | 8= U-BENDS NOT TO EXCEED 10%. 0 0" { 0 }
B | 21 |234"(omm) |51/2"[t60mm) | 0-81/16" (220nm] | 18'-0" (S86mnl 18'-3 /4" 5569.0m) | 36'-8 11/16" (1193mm) . PERF 934 8125707 1988L-T 0 NS
¢ | 5 [0z 8'(203mn) 1-05/8" (32tmml | 18'-0" (586mnl 16-4 /2" [sgiton]_[37-05/8" fi3an) | QUANTITIES SHOWN ARE FOR 211/64" 25 8) POOPOOD OO DETAL B /5000000 ITTETTTTETTTTTS
D | 25 [SU(B3am) |02 (6Taml | 1612 60mm) | 180" Gh86mml | 185 3/4" [5632mm] | 374 /2" (11392.nm) . ONE SET OF U-TUBES, =0 o= B
E | 5 [ev2tesan [3°630mm)  [r-87/%6" G1omm) [ 18-0" (5486mml | 187" [Seskaml [ 37-87/%6" (11492.mm) 1 -SET REQ'D. TOTAL R [ O\ s
—_——————--— - - — - - . % O ~ | o
F 23 73/6"(197.mm) | 151/2" (394.mm) | 2'-0 3/8" (619.mm) 18"-0" (5486.mm 18'-8 1/4" (5696.mm) | 38'-0 3/8" (11592.mm) ! TOTAL NO. REQURED: 245 > 9 $9/16" [14.3] PASS (gOOOOOOOOOOOO”OOOOOOOOOOOS%\ I
G | B |9229.m) 18" (457.mm) 27-45/16" (T19mm) | 18'-0" (5486.mm) 18-91/2" (5728.mm) | 38'-4 5/16” (11692.mm) | - " 5o R &
B ” .| vy U
H 2 | 0/4" (260mm) | 201/2" 521mm) | 2'-8 174" (819.mm) | 18'-0" (S486.mm] 18'-10 3/4" (5759.mm) | 38'-8 /4" (117920m) | oo /i PP Py g QOOOOOOOOOO;AA@OOOOOOOOOQ%
- - - ~ — — - - MATERIAL: SA-213TP304L p— ‘ o000 (A AN AwA AT AT AT A A A A A A S S0
J 19 11/2" (292.mm) | 23"(584.mm) 3'-03/16" (919.mm) 18'-0" (5486.mm) 19'-0" (5791.mm) 39'-0 3/16" (11892.mm) | :mlﬁ 270“l 992 *-5 o+
" z 16" 0 1L L1165 3 — COOCOOCOOOPDOPOOCODCOOCOD {61 PERF. TIE RODS D PR
K | 1 |13 Gakam) [25172 648mm) | 3-41/16" (1018am) | 180" (S486mml 19-10/4" (5823 | 39'-4 176" (1990.mm) Her |83 83 59/16" [1 3] PASS & o0
. " ”y — T vy " " y D 4 o Ll= X
L [ B [wissan) | 28(7ttanl 3-8 [1118.nm) 180" (5486mml [ 19-21/2" [5655.ml | 398" (12090.0m) @ (265U) 1" 0.D. x 0,083" (MW) x 216" L G. B0 re Y N2 g3 ¢
52" 0 o) =
NOTE: HEAT TREAT U-BEND +1FT STRAIGHT LENGTH AFTER TUBE BENDING 1281 | COOOOOOOOOOOOOOOOOOOOOD
180° NS
DRILL AND TAP 1" UNC - 1" DEEP BAFFLE AA »|= 180°
2 @ 1802 FOR EXTRACTION (5100 . ‘ N @ aTy: 7 2= 0
IN TUBE SIDE ONLY 1130 2 DRILL & THREAD 3/4" {19.nm) DEEP FOR 8- 1/2" N 5/16" THK . 0" .
i TIE RODS ON SHELL SIDE OF m DETALB | S 934 8125707 {MM’J
DRILL] & ) 144" 16.4mm) /416 b 419 TUBESHEET. DO NOT DRILL THRU! S JYP BAFFLE BB
3175 MOLES & STAMP: ITEM 35-PART 19 " 316" (s 3 (SEE TUBE LAYOUT FOR LOCATIONS) GROOVE FOR SEAL STRIP @ arTy: 7
EQUALLY SPACED TO 3/16" (4. 8mml 0" 0 5/16" THK
STRADDLE CTR. LINES. 0 . $34,8125"-0" {@8844 }
SEE DRILL DETAIL 0
CHORD= ’_\@\ 1 B /9/ \@\ '////////////,&/////dgé
AN | s N \\‘\\\\ PERF @ /_\ /_\ 1 i -
‘ 1T 3 i
TUBES TO TUBEESHEETWELD DETAILL @11/64" [258] NIPAN B EN’TERCOL &_A,
A HlE EXPANDED & FULL STRENGTH WELD A FIN I T
ik ik o e G e e SPAND
AND DOC. SP-MEOT-005 956 2 STTPRN\ 226  [1e31PASS : ' @E o
m 9 . B % m == é o ‘ Vi ‘ EJT
£l E 56000 s
gz . ;]E 2702 [ 90° TUBE PITCH
S : = 009009 )
= = 25L 4
: - L e INTERCAMBIADORES DE CALOR
/ N s 350 Q(& (\8 CALCULO, DISEND, FABRICACION, REPARACION Y MANTENIMIENTO
\@HV@/ . \@y/@/ /f 8 2N “"‘; Cartagena Refinery Expansion Project
~ NN i i . Cartagena, Colombia
- r I"efl Carl JoBNo: oTI-100281 (ITEM 35)
SEE NOTE 2 80 2 PERF.605" VeV, Yo /go Deg \ 3/8" | Refineriade Cartagena S.A. P.0.NO.: 42166001—P0—000112101
CHANNEL SIDE SHELL SIDE [2135] SERVICE: CSHDS FEED / C(DHDS OVERHEAD EXCHANGER
— 1BO\NOT[H TOP & BOTTOM _NOTCHOETAL TAG. 107-CNT-E-201A
1/8" THK WELD OVERLAY OF 304L 1" "
QTY. / SIZE: .
NOTES: TUBESHEET 50° o ! S/cjs X 216 TEMA TYPE: BEU
1) MACHINE GASKET FACES TO BE 125 AARH, DRILL DETAIL ’ SUPPORT PLATE oo recums L RUEDA |-
2) ALL PASS PLATE GROOVE WIDTHS TO BE 1/2"  WIDE. DETAIL A . aTyY: 1 5 T 25-1-10 [inowoE coa ComEnTs
3) ALL PASS PLATE GROOVE JUNCTIONS TO BE RADIUS 3/8" 1P 5/16" THK 10110 | moLue ot coments OB een 1™ or s
STATIONARY TUBESHEET DETAIL 4] USE ANTI-SEIZE COMPOUND IN EXTERNAL STUDS AND NUTS TO PREVEND GALLING HOLES FOR SLDING BAR T 16-09-10 Tinccoot ol ComiEnTe :
A | 20-06-10 |IsSUE FoR ReVisioN APPVD. BY DWG. NO. REV.
vo T DatE REVISIONS A VARELA | DG-MR-11210-02-107-CNT-E-201A-04 /N

42166001 - PO - 0001121001 107 CNT E 201A




(4) HOLE 21/8" >1/8
» INTERCOL sa
/8" x use PLANT[3 ] A
BEVEL
g
" Al SHELL SIDE TUBE SIDE
HOLES 21/8 FOR 12" T w [IMAWP [ 550PsI | at [ 550°F || MAWP [ 498 PSI | at [ 650 °F |
PINS 1% Pressure Temperature Pressure Temperature
| 1 RT-3||MAEWP | at [———1|MAEWP 15 _PSI ] at 650 °F ]
3" Pressure Temperature /\ Pressure Temperature
. MDMT[ 4 °F Jat[ 550PsI |[MDMT,[ 4 °F |at[498PslI |
4 © ~ 8\ Temperature Pressure ATemperature Pressure
i o 0% HT-T
=
S/N: [100281-107-CNT-E-201A |
11/8"
I &}\ YEAR BUILT: | 2011 A | /@
1 13/16"—‘ ~——55/8" 55/8" 1
QTY.: 1
e L, e A GROUNDIN « NAME PLATE
1 GROUNDING LUGS
‘ __(ONE) REQD. S8 ThR 178" THK
A NAME PLATE AND DATA PLATE BRACKET DETAIL
() HOLE @1/8" | 5 7/8" A i
4 INTERCOLsa <
PLANT. - N°
DESIGN BY [ INTERCOL 5.A. |
MADE FOR | CB&I - REFICAR |
TAG [107-CNT-E-201A |
SERVICE | CSHDS FEED / CDHDS OVERHEAD EXCHANGER |
PURCHASE OFFER NUMBER | 42166001-PO-0001121001
SERIAL NUMBER 00281-107-CNT-E-201A ] YEAR OF CONSTRUCTION[ 2011 A\ |
I DIMENSIONS [ 35 |lnch] x [ 216][inch]  TYPE BEU
330 A\ Y SIDE SHELL SIDE TUBE SIDE
18 174 DESIGN PRESSURE [ 550 ||PsI | 425 || PSI |
RAD. EDGES ’ >
—~1/2'=— | — 11/8" 97/8" A A ) DESIGN TEMPERATURE [ 550 [| °F | [ 650 | °F |
u /g 53/k SHELL MATERIAL SPECIFICATION ~ [SA-516 70 A\ | ['SA-516 60 N w/ 304L CLAD A\
/\ I EXTERNAL PRESSURE [ N/A | [ 15 PSIAT 650 °F A\ |
+ B S RAD TYP 1/16" HYDROSTATIC TEST PRESSURE [ 715 psi at 70 °F | [648 psiat70 °F A\ |
=_\+ - ] SHELL THICKNESS "NEW" | 0,875 |INCH | | 0.9843 A\ [[INCH |
/ AT A 4/8" 2N \\\\\\\\X%_ \\\\\\ \\\ HEAD MATERIAL SPECIFICATION | SA-516 60 N | [ SA-516 60 N w/ 304L WOL |
\\\\\\ \\\\\ HEAD MINIMUM THICKNESSES (NEW) | 0.8034 /\ [INcH | [0.5625 A\ [[INCH |
L | X , CORROSION ALLOWANCE 0,125 [INCH NONE ONCS  |[INCH
172" = RAD TYP 1/16 VP RADIOGRAPHY SPOT SPOT
= @11/8" UNC POSTWELD HEAT TREATMENT [ NO YES
a T Y: 2 o~
= FLUID CDHDS Column Feed CDHDS Column QOverhead
LIETING LUG DETAIL EMPTY WEIGHT [ 53.548 A\ [ Lb |
BOLTS DETAIL TEST WEIGHT [ 62.925 A\ || Lb |
YESIGN AND FABRICATION CODE | ASME SECT. VIII DIV. 1 Ed. 2007 ad 2009 B |/¢_
QTY.: 1
DATA PLATE
1/8" THK
2
A\ 1. BASIC DATA, DATA BLOCK OUTLINES AND LETTERING INTERCAMBIADORES DE CALOR
ﬁﬁ SHALL BE ENGRAVED WITH MINIMUN THICKNES 1/64" CALCULDO, DISEND, FABRICACION, REPARACION Y MANTENIMIENTO
vz It || IR E———— A 2. ALL LETTERING SHALL BE 1/8" AND 3/16" HEIGHT SN ? Cartagena Refinery Expansion Project
i . Cartagena, Colombia
L reflcar JOB NO.: OTI-100281 (ITEM 35)
Refineria de Cartagena S.A. P.0. NO.: 42166001—-P0O—-0001121001
116" x 45 SERVICE CSHDS FEED 7 CDHDS OVERHEAD EXCHANGER
A\ | 27-03-12 | AS-BUILT REVISION
/N | 09-11-11 | AS—BUILT REVISION TAG 107-CNT-E-201A
TUBESHEET PLUG " "
Q . A\ | 26-10-11 | AS-BUILT REVISION Qry. / SIZE 1/ 35" X 216 TEMA TYPE: BEU
) MéLNA_ll_Sll—L;IOZO A\ | 08-09-11 |AS-BUILT DWN.BY SCALE
' ] A\ | 12-01-11  |INCLUDE CB& COMMENTS JC.RUEDA |-
MERCOL S'Aa A 23-11-10 INCLUDE CB&l COMMENTS CHKD. BY DWG
10-11-10 INCLUDE CB& COMMENTS L. MERA SOF 8
16—09-10 | INCLUDE CB& COMMENTS
A\ | 29-06-10 | ISSUE FOR REVISION APPVD. BY DWG. NO REV
NO. DATE REVISIONS A.VARELA | DG-MR-11210-02-107-CNT-E-201A-05 A

42166001 - PO - 0001121001

107 CNT E 201A



MKNO. QUAN. MATERIAL DESCRIPTION MATERIAL MK.NO. QUAN. MATERIAL DESCRIPTION MATERIAL MK.NO. QUAN. MATERIAL DESCRIPTION MATERIAL
Al 245 UTUBES 1" 0.0.X 0.0830 (MW) PER BEND SCHEDULE X 216 LG. SA-213 TP304L ASME FLANGES BOLTING & GASKETS
n 1 ASME 10" -300 #RF WN W/ (Sch80 BORE| SA-105 40 1 LOT OF GASKETS PER DWG. DG-MR-11210-02-107-CNT-E-201A-03 + 2 SET OF SPARE GASKETS
FORGED RING MATERIAL 72 1 ASME 10" - 300 #RF WN W/ (Sch80 BOREI SA-105 ] kh+h | 11/8" ROUND X B-THREAD STUDS X 18 1/4" LG.3&7 - SEE DWG DG-MR-11210-02-107-CNT-E-201A-05 SA-19387
81 1 ASME 14" -300 #RF WN W/ (Sch60 BORE) SA-105 +304L SS 42 88+8 | 11/8" HEXNUTS 8-THREAD SA-194-2H
3 1 FLG433/4" 0.0.X 35174 ID. X 6 3/4"  THK (f) SA-266 ZN w/ 304L WOL 82 1 ASME 14" -300 #RF WN W/ (Sch60 BORE) SA-105 +304L SS
1 1 FLG 433/4"0.D.X 35" ID. X 63/16" THK {(f) SA-266-2N 73 1 ASME 2" -300 #RF LWN X 93/4" LG|2.000"BORE) SA-105
Th 1 ASME 2" -300 #RF LWN X 93/4" LGI2.000"BORE) SA-105
TA 1 SMPIPE 10 3/4" OD X {0.5940" Sch80 ) X 1'-11/4" LG. SA-333-6N
T2A 1 SMPIPE 10 3/4" 0D X {0.5940" Sch80 ) X 1'-11/4" LG. SA-333-6N
81A 1 SMPIPE 14" 0D X (0.5940" Sch60 } X 1-0 3/4" LG. SA-333-6 N+304L SS 54 b GROUNDING LUGS 3" X 3/8" THK X 61/2" LG. SA-36
82A 1 SMPIPE 14" 0D X {0.5940" Sch60 ) X 1'-0 3/4" LG. SA-333-6 N+304L SS
TUBESHEETS & COVERS B 1 WELD PAD 14 3/4" 0.D.X 10 7/8" 1D. X 7/8" THK SA-516-60N
19 1 TUBESHEET 43 3/4" 0.D. X 5" THK NORMALIZED AND FINE GRAIN SIZE f) SA-266 2 w/ 304L WOL MISC. MATERIAL
128 1 WELD PAD 14 3/4" 0.D.X 10 7/8" ID. X 7/8" THK SA-516-60N 60 1 STD. NAME PLATE STN. STL. 304
60A 1 STD. DATA PLATE STN. STL. 304
8B 1 WELD PAD 18" 0.D. X 14 1/8” 1.D. X 7/8" THK SA-516-60N 61 1 STD. NAME PL BRKT SA-516 60N
BAFFLES 62 2 STD. LIFTING LUGS 51/2" X 3 3/4" X 3/4" SA-516 60N
22 % BAFFLES 34 13/16" 0.D. X 5/16" THK SA-36 828 1 WELD PAD 18" 0.D. X 14 1/8" 1.D. X 7/8" THK SA-516-60N 23 8 172" 0D. TIERODS X 16°-9 1/4" LG AISI-1020
22A 1 SUPT PL. 34 13/16" 0.D. X 5/16" THK SA-36
T3A 1 ASME 2" -300#RF  BLIND SA-105 238 16+2 | 1/2" HEAVY HEX TIE ROD NUTS SA-1942H
HEADS ThA 1 ASME 2" -300#RF  BLIND SA-105 23A 92 3/4" 0.D. SPACER TUBING (SEE DWG DG-MR-11210-02-107-CNT-E-201A-04) SA-213TP304L
1 1 ELLIP HD. 35 1/4" 1.D. X 9/16" THK{min) W/2" SF SA-516 60 N w/304L WOL| 221 1 111/2" 0.D.X 1/4”" THK IMP. PLATE SA-36
18 1 ELLIP HD. 35" .D.X 51/64" THK(min) W/2" SF SA-516-60N 228 b SEAL STRIPS 13/32" X 5/16" THK X 13'-7 9/16" LG. SA-36
84 10+20 | GASKET Flexitallic Spiral Wound CG 304SS. FOR AUXILIARY CONNECTIONS 2“ 300# (20 SPARE GASKETS) 21 2 SLIDING BAR 1/2" 0.D. X 14'- 8 13/16" LG AISI-1020
85 80+8 | 5/8in dia. stud x 3 3/4 in long with 2 nuts FOR AUXILIARY CONNECTIONS SA-193B7/SA-192 2H 2R 1 14" 0.D. X 3/8" THK DEFLECTOR PLATE SA-516 60N
2 2 STRIP 3" X 9" X 3/8" THK DEFLECTOR PLATE SA-516 60N
29 2 TUBESHEET PLUG ¢11/2" x 2 3/4" LG. 1"-8 UNC AISI 1020
CYLINDERS 50 1 PASS PLATES 34 3/4" X 0.672" THK X 42 3/8" LG. SA-240-304L
9 1 R&W CYL 35" 1.D. X 7/8" THK X 9'-115/8" LG. SA-516-70
9A 1 R&W CYL 35" 1D. X 7/8" THK X 7'-6 3/32"  LG. SA-516-70
9B 1 R&W CYL 35" 1.D. X 7/8" THK X 2'-511/32"  LG. SA-516-70 SUPPORT MATERIAL {TOP SUPPORTI
b 1 R&W CYL 35 174" 1D.X 7/8" THKX2'-1 5/16" LG. SA-516 60 N w/304L CLAD 120A 1 PLATE 10" X 3/8" THK X 423/4" LG. SA-516 60 N
121A 1 PLATE 34" X 3/4" THK X 9" LG. SA-36
122A 1 PLATE 33" X 3/8" THK X 24 3/32" LG. SA-36
123A 2 PLATE 75/8" X 1/2" THK X 2271/16" LG. SA-36
12LA 2 PLATE 75/8" X 1/2" THK X 14 31/32" LG. SA-36
SUPPORT MATERIAL (BOTTOM SUPPORT)
120 1 PLATE 10" X 3/8" THK X 423/4" LG. SA-516 60 N
121 1 PLATE 34" X 7/8" THK X 9" LG. SA-36
122 1 PLATE 33" X 3/8" THK X 23 31/32" LG. SA-36
AUXILIARY NOZZLES 123 2 PLATE 75/8" X 1/2" THK X 225/16" LG. SA-36
93 b ASME 2" -300 #RF LWN X 1113/16" LG ( 2.000"BORE) SA-105 124 2 PLATE 75/8" X 1/2" THK X 14 27/32" LG. SA-36
94 3 ASME 2" - 300 #RF LWN X 93/4" LG (2.000"BORE) SA-105 + 304L SS
93A b ASME 2" -300 #RF  BLIND SA-105 130 2 INSULATION BARS 3/8" DIA. X 19'-91/4" LG. AlSI-1020
9LA b ASME 2" -300#RF BLIND SA-105 + 304L SS 130A 2 INSULATION BARS 3/8" DIA. X 1-115/16" LG. AlSI-1020
1308 1 INSULATION BAR 3/8" DIA. X 10'-T1/4" LG. AISI-1020
130C 1 INSULATION BAR 3/8" DIA. X 10'-8" LG. AISI-1020
131 48 PLATE 11/2" X 3/8" THK X 23/4" LG SA-516 70

INTERCOINS A"

INTERCAMBIADORES DE CALOR

CALCULD, DISEND, FABRICACION, REPARACION Y MANTENIMIENTQ

\N“-h Cartagena Refinery Expansion Project
. Cartagena, Colombia

refl Call JoBNo: OTI-100281 (ITEM 35)

Refineria de Cartagen S.A. P.0. NO.: 42166001—P0—0001121001
5T 20m03m1z [ recauT Reveon SERVICE: CSHDS FEED / CDHDS OVERHEAD EXCHANGER
/N | 09-11-11 | AS-BUILT REVISION TAG: 107_C,\I{T_E_291A
A | o1-11-11 | AS-BULT REVISION aTy. / SIzE: 17357 X216 TEMA TYPE: BEU
A\ | 08-09-11 | AS-BUILT DWN. BY SCALE
A\ | 04-01-11 | INTERNAL REVISION JC RUEDA
A 23-11-10 | INCLUDE CB& COMMENTS (HKD. BY DWG
A\ | 10-11-10 | INCLUDE CB& COMMENTS L. MERA 6 OF 8
/\ | 16-09-10 |INCLUDE CB& COMMENTS
A\ | 29-06-10 |ISSUE FOR REVISION APPVD. BY DWG. NO. REV.
NO | DATE REVISIONS A VARELA | DG-MR-11210-02-107-CNT-E-201A-06 A

42166001 - PO - 0001121001
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INTERCAMBIADORES DE CALOR
CALCULO, DISENO, FABRICACION, REPARACION Y MANTENIMIENTO
R \i Cartagena Refinery Expansion Project
. Cartagena, Colombia
reflcar JOB NO: OTI—100281/82 (ITEM 35)
Refineria de Cartagena S.A. P.0.NO.: 42166001—-P0O—-0001121001
SERVICE: CSHDS FEED / CDHDS OVERHEAD EXCHANGER
TAG: 107-CNT-E-201AB
e — oTY./size: 7/ 35" X 216" TEMA TYPE: BEU
_ e o DWN. BY SCALE =
lw EERCOL S A A\ | 08-09-11 | AS—BUILT JC. RUEDA - ﬁ’{%{\%\
o S A | 10-11-10 | INCLUDE CB&I COMMENTS CHKD. BY WG D i,‘&E‘%
/\ | 17-09-10 |INCLUDE CB& COMMENTS L. MERA 70F 8 [ Nl Bt ¥
: A\ | 21-05-10 |INCLUDE CB& COMMENTS
A | 18-02-10 |ISSUE FOR REVISION APPVD. BY DWG. NO. REV.
NO. | DATE REVISIONS A. VARELA DG-MR-11210-02-107-CNT-E-201AB-07 A

42166001 - PO - 0001121001 107 CNT E 201A



A @ < B
2" 0|0 '::| 50 2"
B gl | R ] Relo? L
N
-9 13 SPACES AT 17-3/4"[451] = 19'—5%" [5925]
[245]
il il il il il ol |“Il il il ol il W il il il il ol
T u j =711 T i oy i i I i i i i AUV i i i i iy i 1
A 011251 |||l RRNE T NAME PLATE \/\ SEE DETAIL A 011251 | ||
0°-2" [51] i ] 0-2" [51] 0'-2" [51] |
M OO Oo ) OO Oo ; M
olo o'a l::,
|
A | 4B
‘ D O == .
Oo oo oﬁT&o — |<—2
oO Oo OO 00 ﬂ [51]
5 T 19'—9%" [6026]
1-11/46" [592] &
-9 — 13 SPACES AT 17-3/4"[451] = 19'—5%" [5925] —
[245]
il il il il ol |“Il il il ol il W il il il il ol
) i j =11 T i oy i i " 1 i i i i AUV i i \ i i iy =11 -
0°-2" [51] i I N 0'-2" [51] |
o)
| 107-CNT-E-201A
g% ] oo Oo M
o0 |::, o0
‘ | C—o 1 A I E—
(7JEQUALLY SPACE
SPACER RODS. (7IEQUALLY SPACE
SEE DETAILL A —~— 51/ SEE DETAILL A .— SPACER RODS.
93'-4/6" [#1038] OD. \ 16-3/8"1416] A [#10451 0D. 16-1/2" [419]
e L3 LR
¢3'—A1/8" (61019] ID. -2 02 ®3 Lé [®1026] ID. \ )
=7 00" 0°-2"
0-0k *‘ o = INTERCAMBIADORES DE CALOR
[ 1ol e ' ; CALCULO, DISENO, FABRICACION, REPARACION Y MANTENIMIENTO
- 0-72 lN?‘ , , .
., 21% _{_ f‘i | 38] ERCOL S.Aa \N\.. Cartagena Refinery Expansion Project
- 0'-12" ; i, 7%\77 . Cartagena, Colombia
o 80'-0 /32" ! reflcar JOB NO.: OTI-100281/82 (ITEM 35)
| (10] \_ T Reefineria de Cartagena §.A. P.0. NO.: 42166001 —P0O-0001121001
! 34" ¢ ROUND
3/16" BAR SERVICE: (SHDS FEED / CDHDS OVERHEAD EXCHANGER
CHANNEL-SHELL TAG.: 107-CNT-E-201AB
INSULATION CLIP ary./size 1/ 35" X 216" TEMA TYPE: BEU
3/8" THK QTY: 48 x EQUIP {TOTAL 96) "o .
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A 29/12/2010 | INTERNAL REVISION
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