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MATERIALS OF CONSTRUCTION j 4 ’ ) ) P DESIGN SPECIFICATIONS
TEM N0, DESCRIFTION WATERUL ¢ R R ’ ASNE SECTION VIR DIV 1, 2004 EDIMON
=5
1 [HEAD 4516 GR70 e DESIGN CODES A1 862
? | FOLLOWER SA516 GR70 ko) | 19.525 afal SOUND PRACTICE
(KN 148 FACTORY SERVICE = HEEE -
3 |END SUPPORT A36 A |LH kN . S o EHEE 2 Ih Sound Practice per Aticle 3
P ToP &R A36 W/308 35 STRP T, (KN) 11.734 Fi Og F’AROTSR A(l;JDS TSOERE’IIRCE Tz oaC < o paragraph 3 al Pressure Equlpmenl Directive 97/25/:«:
ALL QU U M w STooa99S
M, (KN 1537 DD 3 RI PR 248 P3IG. (1710 kP Fv
5 5 [sorTom Bar A36 W/304 SS COVER . (kNm) | 15.375 SERVICE DEPARTMENT § SMenonvve MAX. ALLOWABLE WORKING PRESSURE P ( )
6 [M48 DA TIE BAR SA193 GRB? Fo| My (KNm) | 20.025 1-888—-278-4321 o Doneaanns MINIMUM DESIGN WETAL TEMPERATURE -20 °F. @ 248 PSG. (-29°C @ 1710 kPa)
7 | TE BAR HEX NUTS SAI94 GRZH ZINC FLATED M, (kNm) | 27,625 & SEOESESE S HYDROTEST PRESSURE 322 PSIG. (2223 Wa) FV
B |HEAT TRANSFER PLATES | SAZ40 GR316 NOTE: 2 112%001 1 MINMUM QPERATING TEMPERATURE ~2F (29¢)
MOMENTS AND FORCES MAY ACT IN ANY 5 Vil i i ATF (175%
9 | STUDS SA193 GRB7 ZINC PLATED COMBINATION [N ANY SENSE (ie, +/-). ) MAXINUM OPERATING TEWPERATURE S4TF (175C) (SEE NOTE 8)
10 |UNERs 3161 STAINLESS STEEL RICH DEA-OUT Hi HEAT TRENSFER AREA 47742 SQFT. (3435 SQM)
T e SA31Z GRTP3TEL LEAN DEA [N HZ P FRAME SZE Wo. 30
12 |[RINGS SA240 TYPE 316L HEAD FOLLOVER FRAME CAPACITY 455 PLATES MAX.
13 [STUB ENDS SAITE CRIPIIEL kW | 19.525 LEAN DEA OUT H3 < DRY WEIGHT 15251 155, (6918 KG)
14| FLANGES SA105 AA g o L 148 RICH DEA IN He FLOGDED (OPERATING) WEIGHT 18509 LBS. (8396 KG)
15 | GROUNDING LUGS 36 (e [ 11754 A S h e | TOTAL LQUID VOLUKE 3912 GALS. (14807 UTERS)
M, (khim) | 15.375 : nshas FINSH APV STANDARD FANT 3196
F2 My, (KNm) 29.4 PLATE ID LrumpuUUA ACCESSORES 304 55 SHROUD
4 M, (Khm) | 27.825 : "RICH DEA 1 OF 166 © @} rizie x J— GROUNDING LUGS
TE: LEAN DEA | OF 166 :
e 76 S O A AT B s SEA. PUTE OPERATING CONDITIONS
¥iPs:368 COMBINATION IN ANY SENSE (ie. +/-). m';\f;"!:’{“ on LQUD FLOW RATE M. 'C_ |AP(KkPo)
/@ <§ps:368 = LEAN DEA 21666 KG/S | 1284 —= 766 350
FUATE  POSITON | &;T"L“ "IE"’_-IEM[ RICH DEA 22621 KG/S 535 — 1044 310
i NUMBER =RIGHT, L= Plales (Tatal: 333
\ \ ID Oty P:r: Numb)er Deseriptian
SEE NOTE 4 9 3/47 LN NOTES A 1| BO46KAXAXGAZZXA PAG ASY B134S (60) END 316 0.6
— wps:sss . [248] FCL EPDM (1 GREY)
pbl e BRSNS e B o 3 15/16 1. THE INSTALLATION, OPERATION AND MAINTENANCE OF THIS HEAT EXCHANGER B 120 6042F4XAXGAZZXA  P&G ASY 1345 (29) FLOW 316 0.6
[100] SHAL B K ACCORYACE WTH T 49V PARULON PUATE HEAT EXGWER FCL EPDM (1 GREY:
a 8" N TION WANUAL . C 211 B04BFAXAXBAZZXA P&G ASY B134S (60) FLOW 316 0.6
@-H ~® M 2. THS WODKL HEAT DXCHUGER 15 TIHTENED USIG A WRENGH OF THE TE BIR PCL EFDM (1 GREY)
36 3/8" 1% § . HEX MUTS AT THE HEAD (FIED COVER) END ONLY. CLEAN AMD LUBRICATE D 1 GO4GYOXAXBAZZXA P&G ASY B134S (60) SEAL 316 0.6
[824] Lo —+ 7 THE THREADS BEFORE OPENING OR CLOSMG USING A LUBRICANT CONPATELE FEL EPOM (1 ‘GREY)
e [362) 15 7/8" 20 WIH CARBON STEEL APV RECOMMENDS NEVER-SPE? REGULAR CRADE. |,
WPs: 368 -1 — - 03] [508 DO NOT USE COMMON GREASE. -
T . [724] f [403] [508] R n i I o Gty Port Number Description
WELD MAP [1024] | /8 7 15/18" _| WANUAL SUPPUED. DO NOT TIGHTEN BELOW THE WINIMUM DOMENSION SHOWN. [ £134xxC20XXX30B  B134 M-20c (C:SS T:CS) Size 30, Mox 455 Plates
; _WELD MAF 3 7 7/8 3. THE CUSTOMER IS RESPONSIRLE FOR PROVDING: 1 GB506586G2WXWXKC2 Heod
JO G 1 p [200] (z02]) 1 GBS06587AXAXAXAX Fallower
LAP JOINT FLANGE T v, - ANCHOR BLTS PT ASTU A3 MMM WITH A RECOUMENDED
® 1 5/16733] Dm'w/ i DVNETER OF 1 3/16". Fitting N .
SLOTS FOR BOLTING DOWR 3 157167 (v0z] - PRTECTON KU STT P GF CFERANG PRESSRS EXEEDG Qly Fort Number  Position  Description
[100] 127 3/4 THE MAGHLU. MLOWGLE; WORONG PRESUE, 2 120HCEPRESA H1H4 NPS 12 Studded 55 316L ANSI BI6.5 CL3OD
" [3245] L] - PPING TO THE FOLLOWER OR CONNECTOR GRIDS THAT ALLOWS FOR ) 2 GBS06700 H2,H3 NPS 12 LJF SS 316L ANSI B16.5 CL30D
] 40 3/8 FREE_UOVEMENT WHEN THE UNT IS OPENED FOR SERVICE AND PROVIDES .
-_upg:oé:] 45 3747, 3 FLDGBILTY FOR THE YARWTION OF THE CONPRESSED PLAIAGE DMNENSKNS. | Qty Port Number Accessory Description
[1162] 4. NOZILES ARE PROVUED WITH A SMOOTH RAISED FACE FINISH, 1 500700 SS Shroud, FS3
— '9[418/68] 20" [———46 3/4"MAX. —] 1 3/4744] DIA i LINED STUDDED PORTS ARE PROVDED WITH A SWOOTH RAISED FACE FINISH. : mgsg STAMP glas IESZECT&J:N ’é",.g U STAMP AND NAT'L BOARD No.
N e 1187 i NOING LUG HI
9 ?2/41 35] . {s08] e LIFTING HOLE 5. BOLT HOLES STRADILE GENTERLAES SHOWN. 1 501252 GROUNDING LUG END SUPPORT
(2) Elr%tlcsugi?s DIA. [ 6. DIMENSONS ARE SHOWN DN DNCHES. DIMENSIONS N BRACKETS [ ] ARE I¥
9 WLLMETERS.
1 7. STANDARD TOLERACES:
S 101302 s FRAME AND FOUNCATION BOLT LOGATONS:  £1/4 INGH [t6mm]
o - | A& LONG TERM OPERANON AT THIS TEMPERATURE IS NOT RECOMENDED
109 3/167 I N 1 WLL SGAFEAVILY REDUCE LFE OF GASKETS.
[2774] Al AL THETE BRS AT THE TP & BOMTOM OF THE SUAB SHOULD BE RELAXED
. 04 : — 154H OF 10 THE GENTER ITE BARS m ===
2 ! N
| 7 UNPORTED
€9 7/18" ' _FOLLOWER
— [1763] | 3374 - .
— 3 3/4
NOM,
[esINo 95]NOM. i
i — . S e D e
T T
| COXE i Pl e st v o ) )
veey | s sshss/ﬁlzs] : — Dt s s e ‘ —
of N/ APV Products
RENPAY 5 d . ] INVENSYS 1200 W ash Street
15[:7/021 SRS 5/8" 18[417/02] Goldsboro, NC 27530
3 M 1 | fel [16] - Tel: (918) 735-4570/Fax: (919) 581-1134
X f | |7 1718 . f { | & R e ¢
1 [195) w [ wmi T s wry C|EER R I B134 MGS-20
| i ¢ o ™ | Ri-50 AD0KD CAL 43 BULT | e e T S oA § v s PLATE HEAT EXCHANGER
55 3/16 36 9/167 | © | -z INCORPORATED COMMENTS - ABSA Checksd:  Date: ‘Supersedss: : Shest:
— (1402) [928] 1327 2 | KR -12-05 NT.S. 1 0F 1
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: DATA SHEET NO. REV,
. Plate and Frame Exchanger 53 E-3-D5 i
s NQ. By DATE REVISION SHEET| OF DATE
, 0 GQW | 31-Jul-05 |ISSUED FOR PURCHASE| 1 2 17-Apr-06
' 1 GQW | 17-Apr-06 AS BUILT "BY ! CHKD [ PROC. [ APPR..
GOW R
F.O. | A\ 383-1296-0032
. REQ, HT-1300-005
TAG NO: 52-E-3NBIC Ty
Asset No: - P&ID; 52-PID-PR-0GO7
= 5 nufacturer
gf;;;;ion_, Lean/ Rich Exchanger mide:: i 5 15’:PV
User 1 i
User 2

e 2 L3
52 Amine Unit

%r 103533 Process Unit:

T ftem No 52-E-JA/BIC Fabricator: APV ]

B Lacalion Fort McMurray NG, of Units Two (1 operating & 1 spare} (Note 9.} /1\
05 gize M-20 Ser, /3 |mmiType Wi Mo. Connected in | 1 [Parallef ] 1

aEnEE T
i

Fluid Allocation:

Surface area/Unit (Eff, ) I

Surface area/Shell (EfL.)

HOT SIDE cotp élDE

Remarks

* Information to be supplied by Manuracturar

Fluid Name: Lean DEA + Rich DEA
Fluid Quariity, Tolal, | ka/hr 779,963 814 366
; N QuTt N out
Fluid Quantity, Vaper ga/Quty: | kghr
' Fluid Quantity, Liquid: kg/hr 779,963 779,963
: Fluid Quantity, Steam: kg/hr
Fluid Quartity, Water: kg/hr 814,366 814,366
Fluid Quaniily, Noncondensable (MW): i Rgmr
emperature (in/Out): o 128 4 76.6 533 104.4
Density {Vapar/Liguid): kg/m3 958 999 1031.9
Vrscosﬂy (Vapos/Liguid): mPa-3 0.352 0.800 1.184
# Molecular Weight, Vapor:
1 Specific Heat {(Vapor/Liguid): [ xditkg "y 3.904 3.791 3.689
=3 Thermal Conductivity (Vapor/Licuid): [ | WHm*C) 0.485 0.475 0.441
#: Dew Point “C
°C
kPalg)
“C
T Lalem Heat: | Kllkg@ G
~ Suface Tersion ] Dynefcm 44.87 53.48 58.00 47.47
 Iniet Pressure: | kPa(g) 250 793
~:] Velocity [ mis | /1\ 3.1 (porf), 0.49 (passages) /1\_3.1 (Poit} , 0.50 (passages)
Pressure Drop {Allowable/Calculated): | kPa 35 } 35 70 37
Cverall Fouling Allowance: I % Exgess Area 10 10
Wal Shear Stress kPa - 29 30
Heal Exchanged per Unit: 43,194,440 | Watts | LMTD {Corrected) (Weighted} } 2363
"% ransfer Rate (Senﬂcelcrean]
o ; 2

1 Design case: Napthenic Solvent design case flow, composition and conditions.

2. Nozzles shall be designed for the loads shown in Attachment 1, Nozzle Loads for Plate & Frame Heat Exchangers. Rev. 0.

4. All materials and cormponents in conlact with process fluid ko meet 00-3TD-ME-0034 requirement, Category 1.

_jIB Insulation - 50 mm Hot {by others).
i

5. CRN/ ABSA registration required.

6. Structural design shall be per 00-STD-3T-0001, Rev. 4. Sadgles shall be designed far 45 °C minimum ambient temperature
117 Provide Ioads (weight and forces) at the bottoms of the base plates. ]

8. Nozzles {if provided) shall have sufficient projecticn to pernit removal of flange beits without disturbing insuiation.

9. Two units are required, the above data is Jor ane unit. Units 52-E-3A/B will be installed initially in Phase 1 (ane operating and one spare). 52-E-3C will |;
be instailed in the future in Phase 2.

10. The exchanger design shall prevent process fluids from contacting carbon steel surfaces.

rts shall have 1 6 mm com:smn allnwanoe

00-FM-ME-(044



DATA SHEET NO. REV. |sHT| OF JigH
Plate and Frame Exchanger S ESDEA Tz 2 bz
. HOT SIDE COLD SIDE
Design Press / Test Press.: [ xPaig) [ 17108 Fv] 1 [percode|1.710& FV] 7 [percode
Design / MOMT Temperature: ¢ 175 I -29 175 [} -29
Cormosicn Allowance {welted Carbon Steel onty): | nm (Note 10) {Nata 10)
No.of Passes { No. Channels per pass; | 1 | 166 1 | /-] 188
Passages Per Fass .
‘Number of Plates per Frama 333 | 455 (Max.) | Plate Thickness | 06 | mm
¥ Gonnections Size, 1% 12" 300# RF 12" 300# RE Type. | Studded Porl (Hoy, Hange (Gol) |
Raling & Type: _ |Cut ] 12" 300% RF 127 300 RF Type: | Studded Por (Hat), Flange (Cold) |;
Intermed, R SR wﬁ‘ggéﬁ e
™ 2,564 | kg |[Frame /AN 4,354 [ kg Total Flooded:; VN 5,396 | kg |[Empty: 1\ 6.918
SA-516-70N Tie Bers Malerial S5A-183 B7
SA-240-318 Shroud Malerial 304 S§
EPDM {Peroxide cured) Gasket Type Clipon
N/A Nezzle Lining Materal 316 58
Bolis/Nuls Material] — Intemal | 5A-193-B7M / SA-184-2HM External 5A-193-B7 / SA-194-2H
0 Pass No. 1 2 3 4
B Mo. af Channels per Fluid 166
Nao. of Plates . 333
Plate Model Dura Flow
Chevran Angle /”1: 29,60
Surface Area Enhancement Factor N/A
Plzle Materials SA-240-318
Plate Thickness mm 0.6
Plate Spacing mm 3
Area per Plate m2 1.34 (Effective)
Por Diameter in 12"
vertical Dislance between Port Cenlres mm 1763
Horizontal Disiance between Port Centres [mm[  /f\.  486.
Frame Size: L x Wx H | /4\ 3353 x 1034 x 2774 mm| Plate Size Y1\ 2134 % 852 |mm
Code Requirement: /1\ ASME Sect. VI, Div. 1 Stamp l YES | APlIGG2 ] YES CRN / ABSA Regisiration YES
Rermarks: t
R e
User 9
Lser 8 ~ Juser 10
User 7 User 11
User 8 User 1

S

00-FM-ME 0044




Plate Heat Exchanger Data Sheet Ref.: EJyv50592/1 (C)
Duty: .Lean/Rich Exchanger REV 02
- X S - Iem No: 52-E-3A/BIC
PHE Type: B134 Englneer: EJW ;
Quotatlon No:  CSEW183WS Date; 2C05.May.09
Process Data Hot Cold
Fluid t.ean DEA Rich DEA
Mass Flow Rate Kgis 21B6.68 226.21
Volume Flow Rale ifs 226,15 218.22
Intet Temperalure T 128.4 533 OFESSIQN
Outlel Temperatura, Duty 20 76.6 104.4 , ?ﬂ 4(
-Pressure Drop, calculated kPa 35 37 G t
Heat Exchange Rate, Duly KW 43194,44 PP ‘
Dasign {Duty) HTC WG m? #1205 o
(;59;?, H{TCW] [ Wi m? 45353 oW, SHaoluD
% Differgnce in HTG 10.1% %
Fluio Voluma in PHE i 7907 | 7307 12iz3/ zou§? ]
) 3 s
Fluid Progerties ] “Hgt - Cold 7 o
Density kgh{m?} a78.5 10115
Specific Heat Capacily kikg "C 3.848 736
Thermal Conductivity Wim *C 0.480 0,447
inlet Viscosily mPa s 0.35 1,18
Cutlat Viseosity mPas Q.80 .48
Plate Heat Exchanger Specifications
PHE Type Bi34 4
Frame Type / Slze M-20 ser2!3. Painled Floor Mount Tia:CS, Carry: $5, max. 455 piatas
Dimenslons (H*W*L} mm 2774x1035x3354
Total Nurmber of Plates 333
Totdl Activa Area m 443.54
Hat Side Flow Amangemant 1168
Cold Side Flow Arrangement 1*168
"Plaie Mazerial 0.8 mm S35 318 SAZ40
Gasket M EPDM p.c. Paradip
Hat Side Cennection - Inlet H1 NPS 12 Studded S5 316L Class 300 ANSIB18.5
Hat Side Connsaction - Outlet H4 NPS 12 Studded S3 216L Class 300 ANS| B16.5
Cald Side Connection - Intet H3 NPS 12 Flange (RFWN) SS 316L Class 300 (Mates With) ANSIB16.5
Cold Side Connectian - Cullet H2 NPS 12 Flange (RFWN) S8 3161, Class 300 {Mates With) ANSIB16.5 N
Deslgn Cade AS.M.E. VI Div. 1 '
Carlificate
Design Temperaturg "C{ Max, 175 Mir. -23
Design Pressuse kPaj 3710
Test Pressure kPaj Balanced L2223 Differential 2223
Mass kg| Flooded .= 8491 Empty 6918
Approx. Shipping Mass & Volume Std Packing kg m’

Accessories

AutoGAD Drawing w/ Frame Dimensions (1); ASME Inspection and U Stamp (1), Standard Pairt APV Blue [aPV3196) (1); Spray Deflector (1)

Connection Placement

Hi —fp
H7 e
Heao Folaw er

iiJ:‘
H4

Remarks

CRN & API662. Shear strass, hot/cold, is 29/30 Pa. Plate gap is 3.0 mm.



