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RlL
Efn ene'gy GXChqnge' Compqny HEAT EXCHANGER SPECIFICATION SHEET
Vg
AN
of 1 P.O. No.: 56603-P-12-04
0| 2 REV. 0 AS PURCHASED
1| 3|Customer SHAW STONE & WEBSTER (GIANT) _Job No.: X-7265 "AS BUILT"
1| 4|Address HOUSTON, TX Rev.: 1 Date: 3/13/07
5|Plant Location GRAFTON, VA File: 06-6102
6|Service of Unit DEBUTANIZER FEED/BOTTOMS EXCHANGER ltem: E-645 A/B/C/DIE
7|Size 34-240 Type AEU Horizontal Gonnected In 1 Parallel 5 Series
8|Surf.Unit | TGross/ [ e 14164.78 1t2; Shells/Unit 5 Surf./Shell | |Gross || Eff, 283296 1t
9 PERFORMANCE OF ONE UNIT _
10|Fluid Allocation Shell Side Tube Side
11|Fluid Name DEBUTANIZER FEED DEBUTANIZER BOTTOMS
12|Fluid Quantity, Total Ib/hr 312999 297443
13 Vapor (In/Out) 19071
14 Liquid 312998 293928 297443 297443
i5 Steam
16 Water
17 Noncondensable
18| Temperaiure (In/Qut) °F 121. 349.0 406. 170.
19|Density (Vapor/Liquid) Lb/Fi2 42.95 23600 | 34.11 31.47 41.97
20|Viscosity cP 0.331 0,0130 0.124 0.10 0.284
21 |Molecular Weight )
22|Molecular Weight, Noncondensable
23|Specific Heat Btuib-F 0.5160 0.5930 0,714 0.7960 0.5430
24|Thermal Conductivity Btu/hr-it-F 0.0660 0.0200 0.047 0.0440 0.0610
25|Latent Heal Biuib
26|Inlet Pressure psia 2917 269.7
27 |Velocily ft/sec 3.41
28|Pressure Drop, Allow./Calc. psi 25.00 / 19.00 25.00 / 8.00
29|Fouling Resistance (Min.) Hr-Ft-°F/Blu 0.002 0.002
30|Heat Exchanged 45260000 Blu/hr; M.T.D. (Corrected) 43.25 °F
31|Transfer Rate, Service 73.87 Btu/hr-fi>-F; Clean - _ . Blu/hr-12-F
32 CONSTRUCTION OF ONE SHELL Sketch (Bundle/Nozzle Orientation)
33 Shell Side Tube Side
1 | 34|Design/Test Pressure psig 310/FV/408 300/FV/391
35|Design Temperature (Max/Min) % 450/366/0 . 480/366/0
36|No. Passes Per Shell 1 2
37|Corrosion Allowance inch 0.125 0.125
38 Connections in 1-8" 300RF i-8" 300RF
39 Size & Out 1-8" 300RF i-8" 300RF
40 Raling Intermediate (2) 1- 10" 300RF 1-8" 300RF _
41[Tube No. 365US __ OD 0.75 in;Thk. _ |v|Min | [Avg  0.083 in;Length 20. ft; Pitch 1 in__ 90°
42|Tube Type BARE Material SA-179
43|Shell SA-516-70 . lvlip| (oD 34. in ;Shell Gover SA-516-70 ¥ Inteq. Remov.
1 | 44|Channel or Bonnet  SA-516-70 Channel Cover  SA-516-70 N Inteq. || Remov.
1 | 45|Tubesheet-Stalionary SA-516-70 N Tubesheet - Floaling
46|Floating Head Cover ~Impingement Protection PLATE ON BUNDLE )
1 | 47|Bafiles-Cross 16 - SA-516-70 Type V SEG % Cut([v|Dia.| |Area) 20. Spacingc/c 1294 Inlet in
48|Baffles-Long Seal Type
49|Supporls - Tube SA-516-70 U-Bend YES - Type FULL
50|Bypass Seal Arrangement : Tube-Tubesheet Joint ROLLED
51|Expansion Joint Type
52|pv2 - Inlet Nozzle Bundle Entrance : . Bundle Exit
1 | 53| Gaskets - Shell Side S.I. D.J.F.G.F Tube Side -~ S.1. D.J.F.G.F.
54 - Floating Head ; 5
55|Code Requirements ASME SECTION VI, DIV..1 CODE STAMP - - TEMAClass R
1 | 56{Weight/Shell 19,000 Ib. EACH Filled With Water 27,550 Ib. EACH Bundle 11,100 [b. EACH
57 L - REMARKS i
1-| 58|(1) DELETED.
59|(2) 10" OUTLET ON SHELL "D". 10" INLET AND OUTLET ON SHELL "E"
60{(3) 5 ROW PARTIAL SUPPORT AT SHELL NOZZLE CENTERLINES
61|(4) PROVIDE (2) 1-1/2" X 3004 RFLWN ON EACH OF INLET AND OUTLET (TUBESIDE AND SHELLSIDE) NOZZLES OF EACGH INDIVIDUAL
62| SHELL (EXCHANGER). '
63|(5) TIE ROD SPACER SLEEVES SHALL BE SCH. 40 PIPE THICKNESS.
64|(6) SHELLSIDE SHALL BE DESIGNED FOR HYDROGEN SERVICE,
65

ZAbmilleds\X-7265




1 3lvd

151D W
v ]

Q3OS SY 4314339¥ |:|
Houvisas ¥0d 7]

LIMETSIY ONF 3SIAZY D
CELaLE3Y SV 0ILERY [

34 oadid GRY TEAID HO4 0314037 D

WIIE0 FIYHIAW FL AL §3S040 SHOLYI
L 3AIMCE L0W S3001 ¥IUSEHIA 3 IOLE A

AE ¢ _ W7 Tv-58TL=X HO SNOISV3Y V0 | ON 3-8 NOLO3S V7 NGA
3| B T \SM DR Gq/o0  SLNHHOD ¥3ADLSNI 334 A3 [90/6/01 N/ o
m g S iy i aivo|  UG/200 SINBAWDD 33MDASTO ¥3d “Ad¥ [30/4/21 \g/ ., _m —c o
b2 oy 1aTTeqD: x0T > - =, P
-1z] 8 2 =2 3 h0g (JTmT SINGWNDD ¥3H0USND ¥3d “A3Y | 07811 \E/
alz]* A8 'NMd
HEE nav orz—+g  3NO —
L1l
2 o B Y04 SNOILYDIID3dS ONY ATEW3SSY N
- o T . | )
a5 VA NOLVHD 0L dRSTgo7 77T V0 GRvALEH NSO 48 &
HAE YIONYHOX3 SWOLLOS (333 WIZINWING30  30MSS : '
El- |7 8 .MN.MNM MMMMN wﬂ ﬂm NOILYDI¥8YS H04 LI3¥400 Q3UILY30 06 e - z
= Rl " SI5¥5v0_ONv_ONLLIOS_J9Nv1d ONMS HLM ev
5 |E SIUISNONI INVIS / H00-0  REHOLSM "Sd[es MWD JO0E L2/L 1] 2E0d| s
HH 7 &7 8 S9Zi-X “ON W3S "'d|ee NM1E §00L /L L Zh9d|V/ i
“lE MeL|we NMIH JOOE 2/L L ZRML .
0 ] “Mi|we NMEY §O0E L2/L L] T mi- |“
N Q3MIN03Y SI 398Nd N3DOULN [~5g 7 Wi 335] _15Un0| N 48 Jooc g [ V] 2|/
2 “TIEYSONVHOMAINI 3uv STIONNE 38NL [ 5d ® ML 335 T5NI| NM Jd J00c .8 | b W% | (dAd] I
‘NIHIONVIYY ONBIOVIS MO4 SV—GSZ/—X 'OMQ 335 [ Dd W i 3as| LUno] Wm Jg gooc .8 | i[¥S ey 32k
W'Y S9TL-X "ON T3S 'V S¥9-3 W2L ¥3A0 SHIVLS LINN SIHLY "9'd % ‘ML 335 TN Nm 39 #0088 J L} €5 0 Mt
= -y : SIYVTIXNY SS300¥d NOLJIHIS30 O AN
Y W-S9LX "IHQ NO dM Nvd 335 NN T i
301435 NZIOUQUH N SI ”._a_m w_.mzm 7 ¥ A
‘UIMN03H SLIASYD 40 SIIS Jvds (2) oML . Y e T
QITIIS FUHVEO FIBDATS "I T80 'NOM 1405 ML .8/ 'SI3HSVD 0K 8.2/4 | @) S 9. % 2/L (@) 0NGE 0L - .8-C

“SINMYILNID TWSrUYN 3100WILS OL SIT0H L108 TV L0-21 RO
SALON Tva3E9

T 08 CROC  ovauns 0 .0 #omd 3L (
WO WS ,0-02 X (NIN) .£80° X T b/ ( sog )
BLL-YS 'S3ENL

Lol TN T GO0
ifle-sy aIAITETS s T

dAL) ST INIONNOYD

0L—-915=YS TTINNYHO
RET]
TIaT0a8 NOUVALSIag 0avos  VNOLYN =
‘ATdd¥ SNOILYDLAIDIJS ¥IWOLSAD ONY 089—idv ‘¥ SSVID WW3L “
“(S2A dWVLS) 0OV §00Z 03 00T "L NOISING ‘A NOWD3S 3003 3WSV =
SHOLVOLID3dS =
FOSSLC M FoOL'LL  JwNmE #oo0'sL a0 i _
"7 'SLHSEA CLVNILS
A" /b L TSHIHI0_A9) NOUVISHT RE7 N7 7 _
SNILIOE_39NV 14 SNILIOE 39NV A8 QU | SO LA 1NN
[ ¥it 515 d (a%N] g MY H N7
a9 IINVTS SRNILIOE_39NV1d JENCET
10F yig D15 (OFH)_dWYH m
LINO_SON38—N ON G3N030 LVIuL 1van %
10dS 108 THAVED0IavE
3 T5Va 10 WaHNN m 7 &
A0 .8/ FONVMOTIY_HOISO¥H0D = =00 T =T
- TR GO o _ | AL i/ -
0BY [ 350 'dNAL N9IS30 z K] RS
33 BOT GT5d 39N55a9d 1S3l [\
J.58¢ & M J85¢ O Ad_ | 915 d 3unssadd HANYA = - : -
008 Gic | 9754 SuSsInd NoKkao SoL Grime sl
38n.L TI3HS vIvQ N9IS3d TVO F =5




TLWALHOD W

v 31T

L E 8
o 7]
Jeys

Kolvead W )

1 oH IHEHAINGT

q3Len sy anann [

V30551 | €10-01ID $0-21-2-£69031 ASS

CO-01ILY #0-21-d-E0355
fOH 800 fouj Wa3sqeA T 203§

4307 § INY19 3L 103 0d

I3 any 3sam [
£55021

QI sY a3 [

WITHD AITYHIRNS I JE 03ISOSI SMELVIIED L MR X3 KNS W) WLWALHD
241 OMIdId O AT ¥Os 031430 [

4 TS A0H $300 HALSAIA 1 IS AVHS A€ VIvE SIKL 30 3RVI00Y 3HL

"0UIND3Y  SLNN-3AI4
*LINM 3NO H04 NMOHS S¥ 03yIn03Y

wefh o)

Jing-sv aZldiLA30

<

MIIA AN TINNYED
@..._uzé aNng /* 081
|

RS RE ,.8?./«\_ ' e @ 9NV ONNG /»
w2 fooe-2/1 1 (38)

|E (8-

| _ 8-89Z.-¥% G SNOISIAZY 3va | ON
A3 CN_'DHG A8 0D 0 SINGWHOD G3WDLSTD 3d A3y pU/8l/2]
30/01/01 E N/
PLLPLSHO ‘TR o« DY DU ‘on whEL 2va
0y ._ouaunnuw huuonw g
A NMQ
STIV130 T13NNYHD L
_ VA NOLGYET ‘0L df :.F
YIONYHOXA SHOLLOG amw ﬁz&:mma O3S
3/a/o/8/¥ 5¥8-3  ON W3l
s3SI J0. 7 00 A0S
uuo&w_m\fm&l PON RGBS M3IA 30IS T3NNYHD

'SON3 HIO8 '.8/¢ OL S3VId SSVd TIA (¥
‘N-GOZL~-Y "OMQ 33S 'SILON NOUYIMEYS ¥04 (€
"W=G8ZL=X "OMO 33S 'SI¥I30 39NV AQ0B 804 (2
*1-Q1S 9MO 335 'SWVI3Q AR ® 013 8O3 (1
SII0N

"ISVAMD 44US

HUM 9Md  “1S3L O¥OAH Y3ls¥ G3NTYISNI "0 % e

X 3did ‘IM QUS=¥/) ¥ IAVH TIVHS Ovd TT3M HOV3

TION JOHS

62

of.
HE

d4— o 06

‘00 "W
U

62

oz

Ly/1 !

—{T
E L /
. C)
@ 30NV nznm\\; EMU NI wwzﬁ%on@ﬂw _\_” e

K 3 foog-,2/1 ﬁe oo 39NV AQ08 HOY3

NO St 1v (S2) % (SN)
|=QLS 'OMO ¥3d ST LN @

.*.
S1/6 ¥

"ONITTZM

AYVIH

=.8t/6 ¥

TIV M3LdY NIV L3NSvD ankov [ —

V0 Y3A00 TINNYHD

(.805+'Z = QNOHD)
STIOH #,8/L = 8¢ TN

N

1

&/1 6F
B/5 (€
K7
7GRS

ao
B
wink
[
Ji
(o |

91/
L=0IS "OMJ ¥3d 41
Sy ® som 1N (2) e /
Ahig== P

'S ® 8/ G3HOLON
38 TIVHS SNOLONNP 3A00¥9 3¥1d SSvd ¥3A0D TW (€

*,Z/1 38 TIVHS SHIQWM 3A00H9 3L¥1d SSvd ¥3A0D TW (2

HYWY SZ1 OL 3NHOWYA SIOVAUNS L3XHSVD
1d30X3 "H¥WY 0GZ 0L SIOVANNS ¥3A0D TI¥ aNHOWW (1 -

TION 3A00




+ 3LV

*EIVELHDO X0
" g3NOIs
a3Lany [

HDILYRSTLNT 204 E]
" O ANIHING3

N sy @y [

Du] UaIsHIM § SUOIS _u“s
¥

v 3nssE I 50111 FO-2I--ES50Z1 WASS

-1l 10-2i-d-E9395

o 80

o

€s5021

ImansaY @ 35t ]
X075 ANID UM 1T 0N

oLae) sV aalasay [
24 oI GV ALY MOd 3LV ]

AITET AISWER L 4T (ISOST SHEIVOIED U HEY OTWAE ) FOLWALNDD
HE IAITRA 104 S30T 231TEIA 1 FOLS AVHS LS VIVI SPUL A I3 3L

7 ; Y -89t FINEST SNOISIAZY ava | N Mg 1503 N
A3¥ ‘ON "OMQ A TOAD] B T
TRE @1/W00 SIN3NADD 23WDLSND ¥3d 'A3% 190/L/21 N/ ) _ x T, L Fa
BHBLRO o 1 D v ol X795 SINGHADD U3HOLSTO ¥3d A | L8] N/ (dAL) L N0 C3MIND3Y-0L)
"0%y 133weYIxy fBasuy oG | =W . SdiNd NOILYINSNI
A8 "NMO| {
" il
, SIVLEa T3HS ) < _
5 -
YA NOLIVED 0L dkS i
YIOWHOXD SKOLLCB 0334 WOZNVANGIQ  :30MES (0l /1 8¢ OL TIoY) (0,034-1)
8 G¥=3 N MU ‘034034 UNN-3N0 91.8/4 1=6 X Q05 0.8/¢ (59 “N-G9ZL-X * 'S3LON NOLLYOEYS ¥OS (
$0-71-d-£0995 ON 0 d SLNN 3ND ¥C4 NMOHS SY Q3uIN03Y g ONM L¥0ddns NOLLYINSNI S OMg 335 53 1LV Y03 1§
SILSAON! LHVIS / %00-Q 3WOLSNO "W-59Z4-X '9MQ 335 'STI¥I3C 39NVI4 AG08 ¥Od (¥
N/ B-S9CLX FON W3S . *LG-S5TL-X "OMQ 335 'STVI30 180ddns ¥od Mﬁ
§ / ¢ 35Y3Y9 44US "SINMHILNGD T100vS OL SFI0H LJ0B T (€
= Q%\udv\&q b m | J Q,\ _.:__m 013“_ .%u% wwm& Eﬁ_,q .mﬂ_.,._smﬂ .%mmw\ﬁ m @ *|-QlS "OMQ 33S ‘STVI30 TIAIS % QT3M wod (b
e il g P T % 3did ‘M "OlS-, IAYH TIVHS @ HO :
AiNg-Sv A3dx30 O 3RS S3ION
MIIA 3Q1S TI3HS ,
_ ] M3IA QN3 T13HS
@uozé aNng /4 @a;& aNng /-
R 3 §008-.271 ,® o W Y §008-2/
(1130 335) : (s / = Z
ONRS L40ddNS NOLLYINSNI T R = T =
T - ]
b L _ z
T ™ = 7 . &
"y
8l 7 zd
]
¢ § )
Y |
- s w_.jmumm_:ﬁm 06 otz —F
(= 1
= i

&

=
o
=z
39
Ty o O

\%

(dnn)
T (Wi

\%

STVI30 9N ONLLM UNN
§J-59TL-X "OMQ 338

@ @ uosgwwz:m /™

ESER N0k N £-2 _®
x NiT 4 $008-.2/ 4 _® 0 1 foonifl

YT HOLVH
3NN 4N -

0,

S/ 68

Ny Fo0c-.8 @R}
37T ol- a1 |_U,L
7T
an=
A
P N
T
[\
3
Tz

G111 641

r,ll

R ~=.51/6 ¥
Ry TR




0 3=89TL-X ovae) I\ SNOISIAZY alva | "ON .
A3y “ON_"OM0 mm%u, 133Hs3aNL 7£ "ON 40 3aIS TI3HS L¥ ONIMOOT MIIA
90/11/8 y 08l
DiivL'OMO PINL ¢ TPH MWD CON WL w._k..D \ Q \mqu\. ¥ QJ\U.E.I.J P 1
‘0 uuud.dnunw L3xsu iy ' | 7 T
p 3 = ,\ sl o o o ot | S ETCAPIR]
LG oV UL 4 ,
LNOAYT 38NL
"LOWHLNGD ¥0 = y a Wiy
L 3ASTEY o8 T O s s vivd SINL 10 oAV idooY b "034IN03Y SUNN-3NS AR EY Y i i U ol i o s el
rarvg | | CUND INO 804 NMOHS SY Q3WIND3Y % PN N
| (3NOIS 2 L/ _
™
Lnans3y o 3stA38 [ TaLoN s a3Lesav [ , (dAL) SIND 3744v8 TWLLEvd "l \
QALY $¥ 83043929 [ . w3y [ PaN 7
241 ONIdld ONY TIALD ¥04 TALd3IIV ﬂ_’ NOTLVRHOINT 304 [ AU r.u _ : ﬁufu
(10-DTIL) $0-21-d=E0998 | 'ON AN3ndING3 © \\ // D
L 30SSL | (0-01L> 10-2l-e-EE3021 ASS B S ERATAC
£E9021 oM EOF [oul ‘uaySnas § AU03S ¥ N
- R TNy NN
as0z S p.zquu UL LO30Nd T P
WA NOLWE9 ‘0L dHS i o Sty
MIONVHOX3 SWOLLOS (334 ¥3ZINWLNE3d  :3DIAN3S o S
3°G D8 ¥ Sre-3 “ON il - &
#0-71—d—€098G “ON "0 'd P A A A A AN AN A AN S AN D N D AN AN AN AN AN AN AN N A P W War War W anWa
SAHULSNONI LNVID NOO=0 H3IWOLSAD o/t ) M (NZAN FAN AN P AT FAN Y \NFANFANPFANVAN FANPAN FARVAN AN VAN FANFAN CAN FRN PN AN VAN 7y WP N
3°0 0 ‘8 ‘v-G9ZL=X YON Vi3S R — — = == &2 &S =5 S ——
B L v N A A s s i A as A s AR A A AR AN AN AN AN AN AN AN AN AN AN AN N AR AN AN AN AN
ALVANPAN FAN AN FAN &) r_.\/.\ (N PANFAN VAN VAP AN FAN PANFAN Py LN ZANPANFAN AN PN AN F AN PR V) fT/.\ PANPAN PN AN Iy
7/l e =lo (8 mJ/) P
"9L/8L €8 = '0'0 3144v8 (S _ —pE APas,
'SIVI30 ONIAOOYS 38NL Y04 o é, i an
3-G97/~X ONMWIQ 335 (+ . PN
"7 = S3S5vd 40 ¥3ANNN (g SN S
4 Pan il . | A
JuvNDS L = HOlld 38Nt (2 2 A b
© 0§L = STWOH TWLO0L ; PN YT ™ 7 S
'$38NL-N ‘00 Lb/E — S9E  ¥O4 H NS4 Svas
V0 ,#000 — ',200°0 + ,09.°0 OL r DB Wit
{33HS38NL NI S3T0H 38NL W3y ONY TIRG (1 N X as\ ] A
‘S3ION 1 / VW Y
N
NOILNBIMLSIO 38ML W PP SPASY mw
Z PRV ALY ARNART ARWART ALY A RWARYARWA YA LA n W M E
A ZAN A P ZAS EAS S TN TS FAS J.\v\b & J(r WIOL ‘Q.034—L
- (dAL) 100 F1ddve _ 'q0 L4/5
p |— M
WHL 7L X T !
‘1075 40 3903 30ISLNO WOoMd : B i .
[g1/1 + HLOM ¥v8 Tv3S) SHLd30 1075 Lo (¢ - (dAL) wvB T¥3S wloL'003u-8
s8¢ 30M ,91/S SI0TS 1nD (2 CWHL /L X /T 0 SY30VdS (07 “HOS) 3did L2/1 /M

"ATNO S3144v8 NI SLOS 100 (1 00 2/
SILON ¥va T¥3S . SQ0Y 3L




4/ 01=6l g
N 0,03y
S00Y 3L 00 /L

®

[

-S31ON

IS

: Bl "¢ Sl SN0 L O | g o 30 o pser s s e 5 SIS
: - : :
e Ll e \% WRTwr 933 % SIOLSTD 833 ‘A3 |90/L/2] N [ T
LLPLTMD ‘ORNL = PY RILED ON THEL 3tva T E3ANDIS
* B £3
0D I3 AT e IR PAY Y IR . ) Ve SVl D LIHENS3Y Qwy 3sTATY [ q3LoN s¥ @310y [ _
A8 "NMd - lﬁ __. " il /I,Iu..ﬂ_fa.lu_\ QLLY30 SV 03Ld30aY [ =T~
. =t b 241 DNIdId ONY TLAID ¥04 T314300v [ ] NDLLYHAOANT d02 [
ol oo
$IVL30. 310NNS QO-DUILY $0-21-d-E0995 | 'ON INBHJINGD
A NOLIvES TS 1 3nSSI _ (0=0TIL) ¥0-21-d-CR902T ASS
o a0 YIONVHOX3 SWOLLOB G334 ¥IZINVING3Q  :30IAY3S e . M e e R
L g @ Q 3 m*.% % Y mnﬂmmlmm oﬂz%um G80Z 5 INVID 3ILLL JD3FD¥d
SIHISNONI INVID, / %00=0  43WOLSNO
S4/5L €2 1O 3709 '8 V-59ZL-X FON TVN3S e —
B8/5 St 2z (3) \% 1NN 3N ¥04 NMOHS Sv C3uinb3y
SL/L Tk 0 (o) W ﬁ .?wmmﬁlx ‘90 335 ‘STVISQ M3A ONY NOILO3S ¥04 {4
"S3¥g "Ly¥d % SHIIVAS OL UM % LMdS
SL/EL 6l t )V (soN3 ucmo&o_mz.mw M._mw_.m_w%%ﬁﬁaw_u .m_..oguw& ST8 X L X afeti _—
8/L 39 s (@) V j G307 — S3BNL ANANG 34IN03Y-Z - 3I¥1d INZW3ONIGHI /L F L8/) J
PV s ()| V o Ry 8 v N3N NOIVATT3 y . .m,wm
Lans -1 << () 0w L2/ ¢ a0
£, 0,03y ! } — P e [
= IS—
SYAOVSS 3dld OF "WS-.2/1 .
N _ - - 5
. : = —| | &
(3015 30 TLYE HOVE OL XISNOINUNGD TTBM) (30/S N0 “TL44v8 HOV3 OL ATSNONNILNOD GT3N) &

07,84/ ¥=9L X ML ¥/L X /L | . b At o gy i
Amzotomum ‘d0i-Z) QIMIN0I—+ — S¥vg T3S % Eww_.amw\wm. me_ma Bx_:omm.“ B mxmmﬁﬁm 522
SH/S 0=\l \Z
L2g/1 9 91/8 1= 1=
@ B B9
++I ™ M ml

__/

w3

QOL/L T=90 = 81/S1 0-,1 1¥ S30veS GI ¢

/ST e
\V4

f— © Q

(Y. MOY) INIONYL ON3B-OL-i33HSIENL 30v4 — .8/L

L=61




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 cerlified by ENFRGY FXCHANGER COMPANY, 1844 NORTH GARNETT ROAD TULSA, OK 74116

(Name and address of Manufacturer)

2 Manufactured for D-COK LLC, 3657 BRIAR PARK DRIVE, HOUSTON, TEXAS 77042-5205
' (Name and address of Purchaser)

«. Location of installation GIANT INDUSTRIES, GRAFTON, VIHGIVH!A

(Name and address)

4. Type: HORIZONTAL - HEAT EXCHANGER X-7265-B X-7260-A2 REV. 3 5268 2007
(Horiz., vert., or sphere)  (Tank, separator, jkt. vessel, heat exh., elc.) (Mfg's serial No.) (CRN) (Drawing No.) (Nall. Bd. No.)  (Year buill)
5. ASME Code, Section VIII, Div. 1 -2004 EDITION, 2005 ADDENDA 2518 )
Edition and Addenda (date) Code Case No. Special Service per UG-120(d)
Iltems 6 - 11 incl. to be completed for single wall vessels, jackels of jacketed vessels, shell of heat exchangers, or chamber of mulli-chamber vessels.
6. Shell (a)No. of course(s): 3 (b) Overall length (ft & in.); 2011 1/8"
Course(s) Material Thickness ong, Joint (Cal A Circum. Joint (Cal. A, B& C) | Heat Treatment |
No. |Diameter. in. | Lenath (ft &in.)| Spec./Grade or Type Nom. Corr. Type | Full, Spot, None | Eff. Type | Full, Spot, None | Eff, Temp. Time
2 34" 1.0. 8'.0" SA-516-70 112" 118" 1 SPoT .85 -1 SPOT 85
1 34" 10, 411 18" SA-516-70- 1/2* 118" 1 SPOT .85 1 SPOY .85
7. Heads: (a) z SA-516-70 (b)
(Mat'l Spec. No., Grade or Type) H.T. - Time & Temp (Mat1 Spec. No., Grade or Type) H.T. - Time & Temp
Location (Top, _Thickness Radius Elliptical [ Conical |Hemispherical Flat Side to Pressure Calegory A
Bottom, Ends) Min. Corr. Crown Knuckle Ratio |Apex Angle Radius Diameter Convex | Concave | Type | Full, Spot, None | Eff.
(a) END 716" 1/8" 21 X ] NONE 1.0
(b)

If removable, bolls used (desctibe other fastening)

(Mat'l Spec. No., Grade, size, No.)

8. Type of jacket Jacket closure
. (Describe as cgee & weld, bar, slc.)
If bar, give dimensions ) If bolted, describe or skelch.
9. MAWP 314 15 psi al max. temp.’ 450 366 *E Min. design metal temp. 0 °F at 314 psi. -
(internal) (external) (internal) (extemal) 3
.u. Impacttest  NO; SHELL SIDE DESIGNED PER UCS-66(a)(cl(g) & UG-20(f} ) ) ) g at test temperature of °F
(Indicale yes or no and the componenl(s) impact tested)
11. Hydro., piseie, s#xistib. tesl press. 408 PSIG " Prooftest
ltems 12 and 13 {o be completed for fube seclions.
12. Tubesheet: SA-516-70N 34314 I 5116 BOLTED
Stalionary (Matl Spec. No.) Dia., in. {subject to press.) Nom. thk., in. Corr. Allow., in. Attachment (welded or bolted)
Floating (Mat'l Spec. No.) ' Dia., in. Nom. thk., in. Corr. Allow., in. Altachment
13. Tubes: ) SA-179 3 083" (MIN) 365 ]
Mat'l Spec. No., Grade or Type 0.D., in. Nom. thk., in. or gauge Number Type (Straight or U)
ltems 14 - 18 incl. to be completed for inner chambers of jacketed vessels or channels of heat exchangers. -
14. Shell  (a) No. of course(s): 1 (b) Overall length (ft & in.): - 1-1"
Course(s) Materijal = Thickness 1 ong. Joint (Cat, A Circum, Joint (Cat. A, B & C) Heat Treatment
No. | Diameter, in. | Length {fl & in) | Spec/Grade or Type Nom. Cor. Type | Full, Spot, None | Eff. | Type_ | Full, Spot, None | Eff, Temp. | Time
1 34" 1D, 1-11° SA-516-70 - 12" 118" 1 SPOT .85 1 SPOT .85
15. Heads: (a) SA-516-70N (b)
(Mat'l Spec. No., Grade or Type) H.T. - Time & Temp (Mal'l Spec. No., Grade or Type) H.T. - Time & Temp
Location (Top, Thickness Radius Elliptical | Conical |Hemispherical Flat Side to Pressure Calegory A
Botlom, Ends) Min. Corr. Crown Knuckle Ratio _|Apex Angle Radius Diameter Convex | Concave | Type | Full Spot, None | Eff
(a) END 318" 316" 34 314"
(b)

If removable, bolls used (describe other fastening)  (a) SA-193-B7, 3/4", 48,; CHAN-TO-SHELL: SA-193-B7, 3/4", 48
; {Mal'i Spec. No., Grade, Size, No.)
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16. MAWP 301 15 psi at max. temp. 480 366 'F Min. design metal temp. 0 °F at 301

psi.
(internal) (external) (intemal) (extemal)
17. Impact test  NO; CHANNEL SIDE DESIGNED PER UCS-66(al(c){g] & UG-20(1) at test temperature of °F
(Indicale yes or no and the compenent(s) impact fested)
18. Hydro., pewiid, deeb. test press. 391 PSIG Proof test
19. Nozzles, inspection, and safety valve openings: 3
Purpose (Inlat, Diameter] Flange Material Nozzle Thickness |  Reinforcement | ___How Attached Location
Quitlet, Drain, etc,)| No. | or Size | Type Nozzle Flanae Nom. Corr. Materfjal | Nozzle | Flange (Insp. Open.)
INLET/OUTLET | 1]1 | 8"-3004 | "RFWN SA-106-B ~ SA-105 500" 18" SA-516-70 VELDED \{ELDED CHANNEL
T.WIP.G. 22 | 1%" 300 RFLWN SA-105 630" 18" WELD WELDED CH. N0Zs.
INLET/OUTLET | 1/1 | 8"-3004 RFYIN SA-106:B SA-105 500" 1/8" 5A-516-70 WELDED \WELDED SHELL .
T.VI P.G. 212 | 1%" 3008 RFVIN SA-105 630" 118" WELD WELDED SH. NOZs.
20. Supports: Skirt NO Lugs Legs - Others (2) SADDLES Attached SHELL; WELDED
(Yes orNo) (No.) (No.) ) {Describe) (Where and How)

21. Manufacturer's Partial Data Reporis properly identified and signed by Commissioned Inspectors have been fumished for ihe following items of the report:
(List the name of part, item number, mfg's, name and identifying number) )

22 Remarks: SERVICE: DEBUTANIZER FEED BOTTOMS EXCHANGER, .0, NO: 56603-P-12-04, ITEMNO:E-646B; SIZE: 34240, TVPE: AEU
TUBES DESIGNED V) 0" C.A. PRESSURE RELIEF DEVICES PROVIDED BY OTHERS.
LINES 6-11 INCLUDE(1) 39 1/4 0.0, x 34 LD, x 4 9]16" THK., SA-105N, RING
LINES 14-18 INCLUDE (2) 39 1/4” 0.D. x 34" 1.D, x 4 9[16" THK., SA-105N, RING;

CERTIFICATE OF SHOP COMPLIANCE

We -cem'fy that the stalements made in this report are correct and that all details of design, matesial, construction, and workmanship of this vessel conform to the
ASME Code for Pressure Vessels, Section VIiI, Division 1,

U Certificate of Authorization No. 12370 Expires 912712007
Date £-8-07 Neme ENERGY EXCHANGER COMPANY Signed (‘:ﬁm 0. Owesr—
(Manufacturer) - (Representalive)
:CERTIFICATE OF SHOP INSPECTION
I, the undersigned, holding a valid commission issued by The National Board of Boiler and Pressure Vessel Inspectors and the State or Province of OKLAHOMA
and employed by OneBeacon America Insurance Company . of .~ BOSTON, MASS. . _have inspected
the pressure vessel described in this Manufacturer's Data Report on 3-8 o7 ,and slate that, to'the best ofrmy knowi_adge a_mrd belief, the

Manufacturer has constructed this pressure vessel in accordance with ASME Code, Section VI, Division 1. By signing this cerlificate neilther the lnshectér_nor his
employer makes any warranty, expressed.or implied, conceming the pressure vessel described in this Manufacturer's Data Report. Furthermore, neither the
r for any personal injury or properly damage or a loss of any kind arising from or connected with this inspection.

inspector nor his employer shall be [i

Date _ Z. 8: O7 Signed

Commissions N.B.ff 11921 BA OKLA.# 823
(Aulhorized Inspector) {Natl Board in¢l, endorsemenl, Stats, Province and No.)
CERTIFICATE OF FIELD ASSEMBLY COMPLIANCE

We certify that the statements on this report are correct and that the field asseémbly construction of all parts of this vessel conforms wilh the requirements of ASME
Code, Section VIII, Division 1, )
U Cerlificate of Authorization No. Expires

Date " Name . Signed
- (Assembler) (Reprasentative)
) CERTIFICATE OF FIELD ASSEMBLY INSPECTION
1, the undersigned, holding a valid commission issued by The National Board of Boiler and Pressure Vessel Inspectors and the State or Piovince of
and employed by > of
have compared the statements in this Manufacturer's Data Report with the described pressure vessel and stale thal paris referred to as data ilems
", not included inthe cerlificate of shop inspection, have been inspected by me and lo the best of my knowledge and
belief, the Manufaclurer has constructed and assembled this préssure vessel in accordance with ASME Code, Section VIll, Division 1. The described vessel was
inspected and subjected to a hydrostatic test of psi. 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, neilher the Inspector nor his employer sh_all be liable in any
manner for any personal injury or property damage or a loss of any kind arising from or connecled with this inspection.

Date L Signed Commissions - :
. (Authorized Inspector) d (Nall Board incl. endorsement, State, Province and No.)
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€nergy €xchanger Company

MIN. DESIGN
METALTEMP.

T
B S



