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= FORM U-1 MANUFACTURER'S DATA REPORT FOR PRESSURE VESSELS
" o As Required by the Provisions of the ASME Code Rules, Section Vill, Division 1

7

1. Manufaclured and ceriified by REDMAN.EQUIPMENT & MANUFACTURING CO., 19800 NORMANDIE AVENUE, TORRANCE, CA 90502
{Name and address of Manufaclurer) i

2. Manufactured for ~ UNOCAL AGRICULTURAL PRODUCTS, 231610 EAST GAME FARM ROAD, KENNEWICK, WA 99337

i ) (Name and address of Purchaser)
3. Localion of Installation  UNOCAL AGRICULTURAL PRODUCTS, 231610 EAST GAME FARM ROAD, KENNEWICK, WA 99337
. (Name and address)
4, Type: Horizontal Heat Exchanger 9937 NIA N99-37-A 534 1999
~(Honz, verl., or sphere) (Tank separator, JKL. vessel, heat exhi, elc.) {Mfg's serial No.} (CRN) {Drawing No.) {Natl. Bd. Ho)) (Year bull}
5. ASME Code, Section VIII, Div. 1 Edition 1998, Addenda 1998 NA - NIA
Edition and Addenda {dale) Code Case No. Special Senvice per UG-120(d)
llems 6 - 11 Incl. to be completed for single wall vessels, jackels of jacketed vessels, shell of heat exchangers, or chamber of multi-chamber vessels.
6. Shell*{a) No. of course(s): © 3 (b) Overall length (ft & in): 2111 5/8"
Course(s) Material Thickness Long. Joint (Cal. A) Circum, Joint (Cal. A, B & C) Heat Treaiment
No. | Diamsler, in. | Length (R & in.) Spec/Grade or Type Nom. | Com. Type Full, Spol, None| Eff. Type Full, Spot, None| Eff. { Temp. | Time
| 2 | 330D 80 SA-516 Gr70 " 118" 1 _Spot 85 1 Spot 85| NA N/A
1 331D | 5-11 5/8" SA-516 Gr70 34" 8" 1 Spot .85 1 Spot 85| NA NIA |
7.Heads: (a) SA-516 Gr 70 (No H.T) (b) See Line 12
{MatT Spec. No., Grade or Type) HLT. - Time & Temp {Mall Spec. No., Grade or Type] HT. - Time & Temp
Locaton (Tep,| Thickness | Radius Elliptical - | Conical [Hemispherical Fral Side to Pressure Category A
Boliom, Ends)|  Min. Corr. Crown Knuckle Ratio  lApex Angle] Radius Diameter Convex Concave Type _ [Full, Spol, None| Eff. |
(8| End 116" | 118" 21 No Yes '
oF
If removable, bolts used (describe other fastening) NIA _
{Mall Spec. No., Grade, Size, No.)
8. Type of jackel NA Jackel closure NIA
(Dascribe as ogee & weld, bar, elc )
If bar, give dimensions  N/A i bolted, describe or sketch,
9. MAWP 525 --- psi at max. temp. 250 --- __°F  Min. design melal temp. =20 °F at 525 psi.
(ntemal)  (exiemal) (inlemal) " extemal) . - . —
10. Impact test _Exempt per UG-20(f)
(indicale yes or no and the componeni(s) impacl tested) B
11. Hydro,, /8., or #8348, test press 788 Proof test N/A
Items 12 and 13 fo be completed for tube sections. B
12. Tubesheel: SA-516 Gr 70 34 7116 41/8" 516" Bolted
Statonary (Mafl Spec. No.) Dra,, in {subjectfo press.) " Nom. thi, in. Corr. Allow., in. Attachment (welded or bolted)
NA :
Floaling (=1 Spec. No.) Dia,in. Norm. thi_, in. Corr. Allow., in. Altachment
13. Tubes: SA-249 Ty 304L Welded 34" 049" (aw) 41 U-Tubes
HalTSpec. No., Grade or Type 0.D,in. Hom. ThK., in. or gauge Number Type (Straighl or U]
ltems 14 - 18 incl. lo 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.): ) 1-7 13/16" ~
Course(s) Malerial Thickness Lang. Joint (CaL A) Circum. Joint {Cal. A, B & C) Heal Treatment
| No. | Diameter,in. | Length (f. & in.) Spec./Grade or Type Nom. | Corr. Type Full, Spot, None| Efl. Type Full, Spol, None| Eff. | Temp. | Time
1 33"1D 1-713/16" SA-516 Gr 70 12 118" 1 Spot .85 1 Spot 85| 1150 10
15. Heads: (a) SA-516 Gr70 (1.0 hrs. al 1150 F) (b)
{Mall Spec. No., Grade or Type) H.T- Time & Temp. - {MalT Spec. No., Grade of Type) FLT. - Time & Temp.
Location (Top, Thickness Radius Ellipical | Conical [Hemispherical Flat Side lo Pressure Category A
___ |Botlom, Ends)]  Min. Corr. Crown Knuckle Ralio  |ApexAngle| Radius Diameter Convex Concave Type  [Full, Spot, None| Eff.
(a) End 71e" 1/8" 2:1 No Yes
(b} _
If removable, bolls used (describe olher fastening) NIA

(Matl Spec. No., Grade, Size, NoJ



e

6. MAWP 75 . psi at max. temp. 180 - il o Min. designmetaltemp. 20 =g 4
(infemal) {extemal) (infemnal) {extemal) R —e
17. lmpacttest  Exempt per UG-20(f) . N
{Indicale yes or no and the component{s) impact tesied) —_—
18. Hydro., ###4d., orihib. lest pressure 113 Proof test N/A
19. Nozzles, inspeclion, and safely valve openings:
. Purpose (Inlet, Diameter | Flange Haterial Nozzle Thickness Reinforcement How Attached Location
Oullet, Drain, efc.)| No.! or Sze Type Nozzle Flange Nom. | Corr. Material Nozzle | Flange | (Insp. Open.)
Shell Inlet 1 3008 | RFWN SA-106 Gr B SMLS SA-105 0.500" | 1/8° SA-516 Gr70 (1) | Welded | Welded N
ShellOutlet | 1| 8300# | RFWN .| SA-106 GrB SMLS SA-105 0.500" | 18" SAS16 Gr70(1) | Welded | Welded
Chan_Inlet | 1 | 10°-150# | RFWN SA-106 Gr B SMLS SA-105 0.500° | 1/8" None Welded | Welded
Chan. Qullel | 1| 10°-150ff | RFWN SA-106 Gr B SMLS SA-105 0.500" | 18" __None Welded | Welded
_Auxiliaries | 8 | 3/4"-6000#| CPLG SA-105 1/8* None Welded
20. Supporls: Skirt No Lugs 0 Legs 0 Others (2) Saddles Altached Welded fo sheli

{Ves o No)) o) . i) {Describe) o (Whre and Howy
21. Manufaclurer’s Partial Data Reports properly identified and signed by Commissioned Inspectors have been fumished for the following items of the report:
‘List the name of parl, iteam number, mfg’s. name and idenlifying number)

22. Remarks: Safety valves lo be provided by ownwer. (1) 13 1/2" ©b x 1/2" thick plale.

MDEA COOLER _
33 X 258 X 4079 BEU-2H o
P.O. NO.: 74984 - '

CERTIFICATE OF SHOP COMPLIANCE
We cerlify that the statements made in this report are correctand that all details of design, material, construction, and workmanship of this vessel conform fo

the ASMF Code for Pressure Vessels, Section VI, Division 1.

U Certificale of Authorization No. 6047 Expires January 31 2000
Date &/ 1 7/99 Name REDMAN EQUIPMENT & MANUFACTURING CO. Signed /’7 ) iu,
{Manulacturer) (Representalive)
CERTIFICATE OF SHOP INSPECTION
i, the undersigned, holding a valid commission issued by The National Beard of Boiler and Pressure Vessel Inspectors and the Stale or Province of CA
and employed by Hartford Steam Boiler Inspection & Insurance Co. of Conneclicut have inspected
the pressure vessel described in this Manufacturer's Data Report on (p ) :,7 1999 , and stale tha, to the best of my knowledge and belief, the

Manufaclurer has constructed this pressure vessel in accordance with ASME Code, Section VIIT, Division 1. By signing this cerlificale neither the Inspector nor his
employer makes any warranty, expressed or implied, conceming the pressure vessel described in this Manufaclurer's Data Report. Furthermore, neither the Inspector
nor his employer shall be fiable in any manner for any mr properly damage or a loss of any kind arising from or connected with this inspection.

Date L’" [7’7' _gﬂ’ /1 Signed  Cirilo Reyes / ' - /. 227 Commissions NB 9435A [ CA 1526
- ] (Aulhonzed Inspector) L [Nall Board incl. endorsement, Stale, Province and Na.)

CERTIFICATE OF FIELD ASSEMBLY COMPLIANCE
We certify that the statemenls on this reporl are correct and that the field assembly construction of all parts of this vessel conforms with the requirements of ASME
‘Code, Section VIII, Division 1. :

U Cerificate of Authorization No. Expires

Dale Name Signed
{Assembler) — {Representative)

_ GERTIFICATE OF FIELD ASSEMBLY INSPECTION
1, the undersigned, holding a valid commission issued by The National Board of Boiler and Pressure Vessel Inspeciors and the State or Province of

and employed by of
have compared lhe statements in this Manufaclurers Dafla Report with the described pressure vessel and stale that parts referred fo as dala items

) . notincluded in the certificate of shop inspection, have been inspected by me and to the best of my knowledge
and beliel, the Manufacturer has constructed and assembled this pressure vessel in accordance with ASME Code, Section VIII, Division 1. The described vessel
was inspecled and subjected to a hydrostatic test of psi. By signing this certificate neither the Inspector nor his employer makes any warranty,

expressed or implied, conceming the pressure vessel described in this Manufaclurer's Data Report. Furthermore, neither the Inspector nor his employer shall
be liable in any manner for any personal injury or property damage cr a loss of any kind arising from or connected with this inspection. :

Date Signed Commissions
[Authorized Inspeclor) (Nali Board incl. endorsemenl, Stale, Province and No.)
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REDMAN EQUIPMENT & MANUFACTURING CO.
19800 NORMANDIE AVENUE TORRANCE, CALIFORNIA

HEAT EXCHANGER SPECIFICATIONS -

2t

Customer Unocal Petroleum Products Job No. 99-37 Rev. 0
Address P.QO. Box 5797 Cust. P.O. 74984
Kennewick WA, 99336 Date 4/8/99 Rev. 0
Service MDEA Cooler TEMA Type BEU
Size 33 x 258 Item No. E-228
Orientation (Horiz./Vert.) Horizontal No. in Series 1
Effective Surface/Shell ft.> 4079 No. in Parallel 1
PERFORMANCE OF ONE UNIT
Fluid Allocation SHELL SIDE TUBE SIDE
Inlet | Outlet Inlet | Oullet
Fluid MDEA Water
Flow Rate, Total Ibm./hr. 365,000 1,262,170
Vapor Ibm./hr. 0 0 0 0
Liquid Ibm./hr. 365,000 365,000 1,262,170 1,262,170
Steam Ibm./hr. 0 0 0 0
Noncondensables  Ibm./hr. 0 0 0 0
Temperature, Operating o i 205 110 15 100
Density Ibm./ft® 64.65 64.65 64.65 64.65
Viscosity cP. 1 3.1 0.913 0.68
Molecular Weight, Vapor 0 0 0 0
Molecular Weight, Noncond. 0 0 0 0
Specific Heat BTUNbm.-F 0.91 0.91 1.00 1.00
Conductivity BTU/hr.-ft.-°F 0.261 0.261 0.358 0.358
Latent Heat BTU/Ibm. 0 0 0 0
Pressure, Operaling psig 450 441.2 30 251
Velocity ft./sec. - 4.99
Pressure Drop, Allow./Act.psig 10/8.81 10/4.92
Fouling Resist. hr.-ft>>F/BTU 0.002 0.002
Heat Exchanged BTU/hr. 31,554,300 MTD, Corrected °F 56.42 Fouling Available  hr.-ft.<°F/BTU
Rate, Service BTU/hr.-ft.>°F 137.22 Rate, Clean BTU/hr.-ft.>F 316.17 0.0041
CONSTRUCTION OF ONE SHELL SKETCH
Shell side Tube side
Design Pressure psig 525 75
Test Pressure psig 788 113 T l
Design Temperature °F 250 190
MDMT °F -20 -20
Corrosion Allowance in. 1/8" 1/8”
No. Passes 1 2
Connections: Intet 8°-300# RF WN 10"-150# RF WN 1 l
Qutlet 8"-300# RF WN 10"-150# RF WN
Auxiliary 3/4"-6000# CPLG. 3/4"-6000# CPLG.
Tubes Materials Baffles
Type (Straight/U-Tube) U-Tubes Shell SA-516-70 |Spacing in. 14 1/8"
No. 471 Shell Cover / Head SA-516-70 |Pct. Cut{NFA) 15%
QoD in. 34 Channel SA-516-70 |Type Sgmis. Single
Material SA-249 Tp 304L Channel Cover / Head SA-516-70 |Type Culs Verlical
Wall Thickness in. 0.049 Tubesheets SA-516-70 |Material SA-36
Min. Wall/Avg. Wall AVG. Floating Head Cover - Long. Baffle No
Straight Length in. 258 Body Flanges SA-105 Estimated Weight Data (Ibs.)
Pitch in. 15/16 Mean Metal Temperatures (°F) Dry 14,750
Pitch Type 2 60-Rot.Triangle Shell 141.2 Full of water 22,150
Welded/Seamless Welded Tubes 96.4 Bundle 8,250
Plain/Finned Plain Expansion Joint No Miscellaneous
Tube-to-Tubesheet Joint Rolled Gaskets Seal Strips No
Construction Codes Shell-side DJSC Skid Bars No
ASME Code Section VI, Div. | Tube-side DJSC Imp. Plate Yes
Stamp Yes Floating Head - Inletpv? 1,581
TEMA Class R Remarks
Customer Specifications Yes T Sandblast & paint w/ inorganic zinc
National Board Registration Yes 2. Stress relieve shell and U-bends
Prepared By R. Erickson 3. Spot RT shell & channel
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R
MK.NO. |QUAN. DESCRIPTION \E, MATERIAL | DUE ::é)_' RCV'D | PRICE
21 471| TUBES 3/4” 0.D.X .0490”(aw) THK  PER BEND SCHEDULE SA—249TP304L A 65 3~
FORGED RING MATERIAL
3 1 | FLG 40" 0.0.X 33" ID.X 5 11/16"  THK  (f) SA—105N gs>1
7 1 | FLG 40" 0.0.x 33" IDX 5 7/16"  THK () SA-—105N 535 )
TUBESHEETS & COVERS
19 1 | TUBESHEET 34 11/16" 0.DX 4 1/8" THK () SA—516—70 b T
BAFFLES
22 16 | BAFFLES 33 3/16” 0O.DX 5/16” THK SA—36 SR A
22A 1 | SUPT. PL. 33 3/16” 0.D.X 5/8" THK SA—36 ST ¥— )
HEADS
1 1 | ELLIP HD. 33" L.D.X 7/16"  THK(min) W/1 1/2" SF SA-516—-70 953°
| 18 1 | ELLP HD. 337 DX 11/16" THK(min) W/1 1/2" SF SA-516—-70 gs3o
CYUNDERS
9 1 | R&W CYL 33 1.D.X 3/4” THK X 22°-8 1/4" LG.
(106 1/16” WRAP) 2-CYL 8'-0" 1-CYL 6'-8 1/4” SA-516—70 955G
4 1 | Raw cvL 33" DX 1/2° THK X 1'-8 1/16"  LG.
(105 1/4" WRAP) X 1/2°  THK X 20 1/18" LG. SA-516—70 Gyse
FoewminGg 4557
ANSI FLANGES
7 1 | ANSI 87 — 300 § RF WN W/ ( X—HVY BORE) SA-105 VEEE.
| 72 1 | AnSI 8" — 300 # RF WN W/ ( ¥—HvY BORE) SA—-105 ¢ 55y
| 81 1 LANSI 10" — 150 # RF WN W/ ( X—HVY BORE) SA-105 Q€S2
82 1 |ansl 107 — 150 # RF WN ¥/ ( X—HVY BORE) SA—105 4 G
71A 1 | SMLS.PIPE 8 5/8” 0ODX(.5000" X—HVY )X 6 1/4" LG. SA—106B Sl
72A 1 | SMLS.PIPE 8 5/87 0DX(.5000" X—HvY )X 6 1/4” LG. SA—106B L )
B1A 1 | SMLS.PIPE 10 3/4" 0DX(.5000" X—HvY )X 77 LG. SA—106B [
B2A 1 | SMLS.PIPE 10 3/4" ODX(.5000" X—HvY )X 7" LG. SA—106B -
71B 1 | WELD PAD 13 1/2" 0ODX 9 1/8 DX 1/2" THK ?’555
PL 13 1/2" X 14" X 1/2" ROLL TO 17 1/4” RAD| |sA-516—70 755 ) 7
728 1 | WELD PAD 13 1/2° 0.D.X 9 1/8 1.D.X 1/2" THK G55 L
PL 13 1/2" X 14" X 1/2" ROLL TO 17 1/4" RAD| |SA-516-70 9'5“5"7
COUPLINGS
a3 8 | 3/4” —6000f WELD IN COUPLINGS Vi/ PLUGS SA—105 STor1e
BOLTING & GASKETS
40 1 | LOT OF GASKETS PER DWG. N99—37—0 Qs
4t 44 17 ROUND X 8 THREAD STUDS X 14 3/4” LG, 3&7 SA—193B7 q45) |
42 88 |17 HEAVY HEX NUTS SA—194-2H o!g‘g‘f’

(*) DENOTES PRELIMINARY ORDER.

CUSTOMER: UNOCAL PETROLEUM PRODUCTS & CHEMICALS

P.0. NO.: 74984
ITEM NO.: £-228 o
PEE-DL ISR BILL OF MATERIAL
DATE: g | ]
e Redman Equipment
T & Manufacturing Co.
FINAL—BILL 1SSUE 4/ 8/99 Torrance, CA
DATE: - CKD. BY DWG. NO. REV.
HO. | DATE REVISIONS MN99-37-Y 0




R
MK.NO. |QUAN. DESCRIPTION 5 MATERIAL | DUE 2‘(?_' RCV'D | PRICE
MISC. MATERIAL
60 1 | STD. NAME PLATE STN. STL. ST
61 1 | STD. NAME PL BRKT SA360rEQUAL -
62 2 | STD. LIFTING LUGS SA360rEQUAL -
23 167 | FI. 1/2"  0.D. TIE RODS C-SII -~
238 16 | 1/2"  HEAVY HEX TIE ROD NUTS C-STL o
23A 167 | FT. 3/4” 0.D. SPACER TUBING C—STL wr
220 12 | 3/4"  O.D. DUMMY TUBES X 19'-0 5/16" LG. C—STL -
50 1 | PASS PLATE 32 7/8” X 1/2° THK X 35 1/2" LG. C-STL [
63 1 [IMP. PLATE 11 1/2” X 26" X 1/4" THK C-SIL —
SUPPORT MATERIAL
120 2 | PLATE 8° X 3/8" THK X 39" LG. SA—=36 SThers
121 2 | PLATE 29 1/27 X 1/2" THK X 16 13/16" LG. SA—36 [
122 2 | PLATE 6" X 1/2” THK X 30" LG. SA-36 -
123 4 | PLATE 5" X 1/27 THK X 16 1/8" LG SA-36 L
RADIOGRAPHY: SPOT RT SHELL & CHANNEL F96L7
WEWMT  Sddt.,
B PWHT: SHELL & U—BENDS /N 95¢ 8
SegoBLnrT ¥ HRiIme Tobe@apiic. 2kl (9969

AlmE cup§

(*) DENOTES PRELIMINARY ORDER.

CUSTOMER: UNOCAL PETROLEUM PRODUCTS & CHEMICALS
P.O. NO.: 74984
ITEM NO.: E-228

PRE-BILL ISSUE
DATE:

FINAL-BILL ISSUE
DATE:

BiLL OF MATERIAL

il S Redman Equipment
T & Manufacturing Co.
4/ 8/99 Torrance, CA
/N\|4/28| REV. HEAT TREAT NOTE _/ £ e
no. | oate REVISIONS % N99-37-Y1

REV.
1




