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€nergy €xchanger Company

P.O. No.: 56603-P-12-04
REV. 0 AS PURCHASED

Customer SHAW STONE & WEBSTER (GIANT) Job No.: X-7265 "AS BUILT"

Address HOUSTON, TX Rev.: 1 Dale: 3/13/07

Plant Localion GRAFTON, VA File: 06-6102

Service of Unit DEBUTANIZER FEED/BOTTOMS EXCHANGER ltem: E-645 A/B/C/D/E

Size 34-240 Type AEU Horizontal Connected In 1 Parallel 5 Series

Surl./Unit | | Gross/ [v|Eff 14164.78 it?; Shells/Unit 5 Surt./Shell | lGross || Eff, 283296  ft?

| PERFORMANCE OF ONE UNIT _
Fluid Allocation Shell Side Tube Side

Fluid Name DEBUTANIZER FEED DEBUTANIZER BOTTOMS

Fluid Quantity, Total Ib/hr 312999 297443

Vapor (In/Out) 19071

Liquid 312999 293928 297443 297443

Steam

Water

Noncondensable

Temperature (In/Out) *E 121. 349.0 406. 170.

Densily (Vapor/Liquid) Lb/F©e 42.95 2.3600 3411 31.47 41.97

Viscosity cP 0.331 0.0130 0.124 0.10 0.284

Molecular Weight

Molecular Weight, Noncondensable

Specific Heat Blufib-F 0.5160 0.5930 0.714 0.7960 0.5430

Thermal Conduclivily Bu/hr-fi-F 0.0860 0.0200 0.047 0.0440 0.0610

Latent Heat Blu/ib

Inlet Pressure psia 291.7 269.7

Velocily fi/'sec 3.41

Pressure Drop, Allow./Calc. psi 25.00 / 19.00 25.00 / 8.00

Fouling Resistance (Min.) Hr-Ft-°F/Btu 0.002 0.002

Heat Exchanged 45260000 Btu/hr; M.T.D. (Corrected) 43.25 °F

Transfer Rate, Service 73.87 Btu/mr-it2-F; Clean Blu/hr-ft2-F

CONSTRUCTION OF ONE SHELL Sketch (Bundle/Nozzle Orlentation)

Shell Side Tube Side

Design/Test Pressure psig 310/FV/408 300/FV/391

Design Temperalure (Max/Min) °F 450/366/0 480/366/0

No. Passes Per Shell 1 2

Corrosion Allowance inch 0.125 0.125

Conneclions In 1-8" 300RF 1-8" 300RF

Size & Out 1-8" 300RF 1-8" 300RF
| Rating Intermediate (2) 1-10" 300RF 1-8" 300RF _
Tube No. 365US OD 0.75  in;Thk.  |v|Min_| |Avg 0.083 _in; Length 20. ft; Pitch 1 in 90°

Tube Type BARE Material SA-179

Shell SA-516-70 [v[iD]| oD 34. in ;Shell Cover SA-516-70 ¥ | Integ. Remov.

Channel or Bonnet  SA-516-70 Channel Cover SA-516-70 N Inteq. |¥| Remov.

Tubesheet-Stalionary SA-516-70 N Tubesheet - Floating

Floating Head Cover Impingement Protection PLATE ON BUNDLE
Baiiles-Cross 16 - SA-516-70 Type V SEG % cmg(_l <[ pia.| [Area) 20. Spacingclc 12.94 Inlet in

Baffles-Lang Seal Type

Supports - Tube SA-516-70 U-Bend YES Type FULL

Bypass Seal Arrangement Tube-Tubesheet Joint ROLLED

Expansion Joint Type

pv2 - Inlet Nozzle Bundle Entrance ] Bundle Exit

Gaskels - Shell Side S.I. D.J.F.G.F Tube Side S.I. D.J.F.G.F.

- Floating Head

Code Requirements ASME SECTION VIIl, DIV. 1 CODE STAMP TEMAClass R

Weight/Shell 19,000 lb. EACH Filled With Water 27,550 Ib. EACH Bundle 11,100 Ib. EACH

REMARKS

(1) DELETED.

(2) 10" OUTLET ON SHELL "D". 10" INLET AND OUTLET ON SHELL "E*

(3) 5 ROW PARTIAL SUPPORT AT SHELL NOZZLE CENTERLINES

(4) PROVIDE (2) 1-1/2" X 300# RFLWN ON EACH OF INLET AND QUTLET (TUBESIDE AND SHELLSIDE) NOZZLES OF EAGH INDIVIDUAL
SHELL (EXCHANGER).

(5) TIE ROD SPACER SLEEVES SHALL BE SCH. 40 PIPE THICKNESS.

(6) SHELLSIDE SHALL BE DESIGNED FOR HYDROGEN SERVICE. -

Z:\bmiller's\X-7265
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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 NFRGY FXCHANGER COMPANY, 1844 NORTH GARNETT ROAD_TULSA. 0K 74116

(Name and address of Manufaclurer)

- Manufactured for D-COK LLC, 3657 BRIAR PARK D_RIVE, HOUSTON, TEXAS 77042-5205
: ¥ (Name and address of Purchaser)

. Location of installation GIANT INDUSTRIES, GRAFTON, VIRGINIA . oy
' i (Name and address)

4. 'Type: HORIZONTAL HEAT EXCHANGER X-1265-E X-7265-A5 REV. 3 5261 2007
(Horiz., vert,, or sphere)  (Tank, separator, jkt. vessel, heat exh., etc.) (Mfg's serial No.) (CRN) (Drawing No.) (Nat'l. Bd. No.)  (Year buiit)
5. ASME Code, Section VIII, Div. 1 2004 EDITION, 2005 ADDENDA 2519 1 s
= Edition and Addenda (date) Code Case No. Special Service per UG-120(d)

Items 6 - 11 incl. to be completed for single wall vessels, jackets of jacketed vessels, shell of heal exchangers, or chamber of multi-chamber vessals.

6. Shell (a)No. of course(s): 3 (b) Qverall length (ft & in.):- 20-11 118"
Course(s) Malerial Thickness ong, Joint {Cat, A Circum, Joint (Cal. A, B & C) Heat Treatment
No. |Di in. | L ft & i Spec./Grade or Type Nom. Corr. Type | Full, Spot, None | . Eff. | Type | Full, Spot None | Eff Temp. Time |-
Z-|- 34"ID. 8-0". . SA-516-70 112" 1/8" 1 SPOT .85 1 SPOT - .85
1 34" 1D, 411 1/8" SA-516-70 12" 118" 1 SPOT .85 1 SPOT 85
7. Heads: (a) SA-516-70 (b) . )
) (Mat'l Spec. No., Grade or Type) H.T. - Time & Temp " (Mat'l Spec. No., Grade or Type) H.T. - Time & Temp
Location (Top, Thickness Radius Elliptical | Conical |Hemispherical " Flat Side to Pressure Category A :
Bottom. Ends) Min. Com. | Crown | Knuckle | Ralio |ApexAngle|l Radius | Diameler | Convex | Concave | Type | Full Spot, None | -Eff.
(a) END 118" 118" Z:1 X ) NONE 1.0
(b)
If removable, bolls used (describe other fastening)
(Mat'l Spec. No., Grade, size, No.)
8. Type of jacket Jacket closure
s 4 ’ (Describe as ogee &iweld, bgr,_elc..)
|f bar, give dimensions | 3 A If bolted, describe or skelch.
S MAWP 314 15 psi at max. temp. 450- 366 (33 Min. design metal tamp. 0 °F at 314 psi.
1 (internal) (external) (intemnal) (external)
_.Impacitest. NO; SHELL SIDE DESIGNED PER UCS-66(al(clig & UG-20(f) at test temperalure of “F
’ (Indicate yes or no and the componeni(s) impact tested) :
11. Hydro., psot, seuib. lest press. 408 PSIG _Proof tes!
ltems 12 and 13 to be completed for tube seclions.
12. Tubesheel: SA-516-70N 34 314 kb 516 BOLTED
Stationary (Mat'l Spec, No.) Dia., in. (subject to press.) Nom. thk., in. Com. Allow., in. Attachment (welded or bolled)
Floaling (Matll Spec. No.) Dia., in. Nom. thk., in. Corr. Allows., in. Attachment
13. Tubes: SA-179 314 083" (MIN) 365 U
Mat'l Spec. No., Grade or Type 0.D.in. Nom. thk., in. or gauge _ Number Type (Straight or U)
Items 14 - 18 incl. to be completed for inner chambers of jacketed vessels or channels of heat exchangers.
14. Shell  (a) No. of course(s): i (b) Overall length (ft & in.): 111"
Course(s) ___Material Thickness ong. Joint (Cat 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, Spol, None | “Eff. Temp. Time
1 34"1D. - 111" $A-516-70 112" (8" 1 SPOT .85 1 SPOT .85
16. Heads: (a) SA-B16-70N (b)
(at'l Spec. No., Grade or Type) H.T. - Time & Temp (Mat'l Spec. No., Grade or Type) H.T. - Time & Temp
Location (Top, Thickness Radijug Elliptical | Conical |Hemispherical Flat Side to Pressure Category A
Bottom, Ends) Min. . Corr. Crown | Knuckle Ratio _|Apex Angle Radius Diameter | Convex | Concave | Type | Full. Spot None | Eff.
(a) END 318" 3ne" 34 3/4" i
(b) '

(a} SA-193-B7, 3/4", 48,; CHAN-TO-SHELL: SA-193-B7, 3/4™, 48
(Matll Spec. No., Grade, Size, No.}

If removable, bolts used (describe other fastening)
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16. MAWP 301 15 psi at max. temp. 480 . 366 ‘F~ Min.design metal temp. 0 °Fal 301
(intemal) - (extemal) 7 (intemnal) (external) .

17. Impact test  NO; CHANNEL SIDE DESIGNED PER UCS-66{al{c)(g) & UG-20(f) :  attest temperalure of
(Indicate yes or no and the component(s) impact tested)

18. Hydro., five, grsmil, test press, 391 PSIG Proof test
19. Nozzles, inspaction, and safety valve openings:

“Purpose (inlet, | Diameter| Flange L. Malerial Nozzle Thi . Reinforcement How Atlached - Location -
Qutlet, Drain, ete.)] No. | orSijze Type Nozzle Flanae Nom. Corr. Material Nozzle | Flange | (Insp, Open.)
INLETJOUTLET | 11 | 8"-300% RFVWH SA-106-B SA-105 500" 18" - SA-516-70 WELDED WELDED CHANNEL

T.WIP.G. 212 | 1%" 3004| RFLWN SA-105 - .630° 118" WELD WELDED CH. NDZS.
INLET/OUTLET | 1/1 {10 3004] RFWN SA-106-B SA-105 500" ‘118" SA-516-70 WELDED WELDED SHELL
TMWJP.G. | 2/2 [1%" 300#] - RFLWN SA-105 S e 630" 118" VELD WELDED SH. NOZS.
20. Supports: Skirf NO - -Lugs legs =~ - Others (2) SADDLES Attached -SHELL; WELDED
(Yes or No) ’ (No.) _ {No.) - (Describe) ; {Where and How)

21: Manufaciurer‘s Partial Dala Reports’ properiy identified and signed by Commissioned lnspectors have been furnished for the fouuwing items of the report:
(List the name of part, item number, mfg's. name and identifying number) -

22. Remarks: SERVICE: DEBUTANIZER FEED BOTTOMS EXCHANGER, P.0. NO:56603-P-12-04, ITEM NO: E-646E; SIZE: 34-240, TYPE: AEU

TUBES DESIGNED V[ 0" C.A. PRESSURE RELIEF DEVICES PROVIDED BY OTHERS.

LINES 6-11 INCLUDE (1] 39 14 0.D. x 34 1.D. 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 cerlify that the slatements mads in this 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 VI, Division 1,

U Certificate of Authorization No. 12370 Expires 9/2712007
Date 3-/2-0 7 Name EERGY EXCHANGER COMPANY Signed
] (Manufacturer) _ " (Representative)
- CERTIFICATE OF SHOP INSPECTION
1, the undersigned, holding a valid commission issued by The National Board of Boller and Pressure Vessel Inspectors and the State orProvince of OKLAHOMA
and employed by - . OneBeacen America Insurance Eornpany of BOSTON, MASS. - have inspacted
the pressure vessel described in this Manufacturer's Data Reporton 5-J2-07  :andstate that, to the best of my knowledge and bellef, the

Manufacturer has constructed this pressure vessal in accordance with ASME Code, Section VIII, Division 1. By signing this certificate neither the Inspector nor his
employer makes any warranly, expressed.or impliéd, conceming the pressure vessel described in this Manufacturer's Data Report. Furthermore, neither the
inspector nor his employer shall be liab ’ y thanner for any personal injury or properly damage or a loss of any kind arising from or connected with this inspection.

Date - 3’[2-—02 Signed

e — Commissions N.B.A7 11921 BA OKLA.# 823
(Authorized Inspector) (Natll Board incl. endorsement, State, Province and No.)

CERTIFICATE OF FIELD ASSEMBLY COMPLIANCE
We cerlify that the statements on this report are correct and that the field assembly construction of all parls of this vessel conforms with lhe requirements of ASME
Code, Section VI, Division 1, .
U Cerlificate of Authorization No. . Expires

Date Name ; Signed

g ; '_@ssembler) T - {Representative)

CERTIFiCATE OF FIELD-ASSEMBLY INSPECTION
I, the undersigned, holding a valld coemmission issued by The National Board of Boiler and Pressure Vessel Inspectors and the State or Province of
and employed by of .
have compared the statemenls in this Manufacturer's Data Report with the described pressure vessel and state that parts referred to as dala items
, notincluded in the cerlificale 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 VIII, 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
orimplied, conceming the pressuré vesse! described in this Manufacturer's Data Report. Furthermore, neither the Inspector nor his employer shall 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 - ' Signed - : Commissions
(Authorized Inspector) > {Natl Board incl. endorsement, State, Province and No.)
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