FORM E3009-E (2004/05)

Requlsilion No.:

1 |Applicable To: Manufaclurer: Daekyung MR205-E~1-1 1B
2 O Proposal |[TEMATyps:  AES Shells/Unil: 8
3 @ Purchase (Slza(inXIn): 52X 288 ComnectedIn: | 3 Paralle] 2 Series 1B
4 O  assBunt Surface/Unlt (Eff): 3077 2 ISUHaceISheIE (Eff;  6179.5 1 |Odentation: Horizental 1D
PERFORMANCE OF ONE UNIT: PF1B OPERATING SUMMER CASE 1D
SHELL SIDE TUBE SIDE_______
Fluld Name PFT Bitumen i) Kerosene 1D
Fluld Quantily, Total [b/ne 3,934,343 1,289,268 1D
) IN ouT IN ouTt
0 Vapor Ib/he - - - - -
1 Liquid Io/hr 3,934,343 3,934,343 1,289,268 1,289,268 (1D |
2 Steam Io/hr - - - - ||
3 Waler Ib/he - - - -
4 Noncendensable Ib/hr - - - -
5 Molecular Welght, Vapor - - - - ]
i Molecular Welghl, Noncondensable - - - - ]
7| Temperalure °F 284 340 478 321 iD
8 LiQ VAP Lia VAP LI VAP | LIQ VAP
19 | Dansity o/’ 57.78 - 56.66 - 46.3 - 50,29 - iD
20|Viscosity cP 22,83 - 10.83 - - 0.27 - 0499 | - iD
21|Specific Heal Blulo-"F 0.506 - 0.532 - 0.602 - 0.547 < 1D ]
22| Thermal Canductivity Bluihr-RF 0.05 - 0.048 - 0.046 - 0.054 - 11D |
23|Lalent Real Blulb @ °F - - |
24]Inlel Pressure pslg_ 308 382 11D |
25 Veloclty fUs 1.8 4.9 11D |
26 | Pressure Drop (Allowabls / Calculaled) psl 40.0 ] 35.9 (Note 2) 40 I 19.7 iD
27 |Fouling Reslislance hr-i-*F/Blu 0.0075 0.002 |
28 |Heat Exchanged MM Btuhr 114.1 MTD (Correctad) fAlelghted) 73.0 °F 11D}
29 | Transfer Rate (Requlred / Fouled / Clean) 43.9 ] 44.2 ] Blwhr-f%-°F___|1D|
30]pV? - ib/it-s%:___ InletNozzle 1305 Qullet Nozzle Bundle Entrance Bundle Exit iD
31 CONSTRUCTION OF ONE SHELL
32 SHELL SIDE TUBE SIDE
33 |Design Pressure / Test Pressure pslg 425 (Nole 10) ] Per Code 5000 [] Per Code iC
34|Extarnal Deslgn Pressure psla@ °F 15 @ 400°F 15 @ 400°F
35|Deslgn Temperature (Max/ Min) P 650 (Note10) [/ -20 6500 [ -20 ic
36 |No. of Passes per Shell 1 8 iB8
37 |Corroslon Allowance In. 0.125 (Note 4) 0.125 (Note 4)
38 |Insulation Thickness In 2.5" 3"
39 NO. SIZE RATING [ FACING NO. SIZE RATING FACING
E Inlet 1 16 NPS 300# RFWN 1 10 NPS 300# RFWHN
41 Oullst 1 16 NPS 300# RFWN 1 10 NPS 300# RFWN
4] g:ﬁ:’éiﬂ’;g‘e' Temp. Gonn, w/olind . Note3 p 3008 | RFLWN | Note3 2 300 | RFLWN_[iD
43 Press. Conn. w/lind Note 3 2 3004 RFLWN Note 3 2 300# RFLWN [1D
[ 44} Vents - - - - - - - - 1B
45 Dralns - - - - - - - - iB
46| TUBES SA 268 TP405  |SHELL SAS16-70N___|CHANNEL SA516-70N
a7 No: 1008 1D: [in. 52 Channel Cover(s): SAZ66-2N C
48 QoD In. 1 0D: [in, (Note 3) Body Flanges: SAZ86-2N D
49 Thk. (ave/min) {In. 0.065 MIN {Nola 4) Cover, SA518-70N Studs/Nuts (Exlemal): SA103 B7/SA1942H 1D
50 Length ft. 24 Body Flanges: SA266-2N Kammprofile BTA [1D|
51|  Pich . 1.25 Studs/Nuts (Extemal) | SAt93Brisataszn|  Gaskels: e
Rammprafils BTA
52 Layout 45° Gaskets: (SA240-316L Nozzle Necks: SA106Gr. B 1D
wiGraphite)
5 Type Bare | Seamless Expanslon Jolnt: NiA Nozzle Flanges: SA105N
54|CROSS BAFFLES 4108 Nozzla Necks: SA106GrB Nozzle Reinfercemant: §5516-70N
55 Typel/Orientation SegMorizontal Nozzls Flanges: SA105N Pass Partition Plates: SA516-7T0N 1B
56 %Cut diameler 25 Nozzle Reinforcement: SA518-70N TUBESHEET -Staticnary: SA1B2.F6A CLi(Note d)1C
57 No. Crosspasses: 13 Supports: SAS516-60N -Floaling: SA182-F6A CL1(Note 4) 1D
58]  Spacing, cle: 18.34 FLOATING HEAD SA266-2N  |TUBE-TO-TUBESHEET JOINT | Reltd Sroad&Sul Ty,
59 Inlet: 32.67 Flange: SA266-2N IMPINGEMENT SA240-4108 iD
60 |LONG. BAFFLE NIA Backing Ring: 5A266-2N Type: Round Plate iC
61]  Seal Type: - Siuds/Nuis (Infemal). | SA193 B7/5A194 2H | BUNDLE SKID BARS 4108 ]
Kemmprofife BTA
62|SUPPORT 4108 Gasket: (SA240.316L  |# F-STREAM SEAL RODS {10} 410 1D
wiGraphite) |
63 Tubes: - WEIGHT/SHELL-Emply b 68,800 # SEALING STRIPS {4 palr} 4108 [1D
B84 Floaling Head: Full Filled with Water: _ |Ib 95,100 TIE RODS, SPACERS 4108 11D |
65|  U-bends: - Bundle: b 28,000 TUBE LAYOUT - el
66 |CODE STAMP Yes CODE REQUIREMENTS  |ASME Secl VIl Div 1 | TEMA CLASS R
67
68|Summer Case: DESIGN CASE = NOTEI 205E-100B Is part of a 3 parallel 2 serles arrangement. ﬁ
69|Datasheel is updaled for PFTB Operating Case. PFTB Operating Case condilions have baen reviewed for suilability agalnst previously submitled o
70 |documentation for the equipment withgut consultation with the manufacturer. A/gtugl formanca may vary.
1D 2012-10-30_[IFP (As Fabricatad) (Updeiad for PFTB Opersting Cats) GR [ A GRS N/A
iC 300805-14 Tasued Tor Purchasa PE [ UN | PS | M e e
1B 2007-09-07 Issued for Purchase PF | NM PS5 FO SPECIFICATION SHEET
1A Dec. 18 2008 Tssued-for Purchase PF ZQ Ml EH
NO. DATE REVISION BY | CHK. [APPR.|APPR.
FR ; v0) JOB NO.. 1077 Pro!ect# 03-00005-FU-05-00}
CLIENT NAME: SUNCOR ENERGY INC. REQUISITION NO.: MR205-E-1-1
BANIREL  [pantLocation:  suncor FeELoT #2 DOCUMENT NO.: REV
SERVICE: KERO PRODUCT / FEED EXCHANGER
EQUIP NO.: 205E-1008 D32USALEMRA 0
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FORM E3009-E (2004/05)

| 1| Applicabls To: Manufaclurer:  Daskyung Requisilion No.: MR205-E-1-1 1B
2 O  Proposal  |[TEMA Typs:  AES Shalls/Unit; 8
3 @ Purchass [Size (inXin): 52X 288 Connecled In: 3 Parallel 2 Serles 1B
4 O  assult Surface/Unit (Eff); 37077 2 ISurfacaISheu (Eif): 6178.5 {2 |Odsniation: Horizontal 1D
5 PERFORMANCE OF ONE UNIT: PFTB OPERATING WINTER CASE 1D
8 SHELL SIDE TUBE SIDE
7 |Fluld Name PFT Bltumen Kerosena 1D
| 8 |Fluld Quantity, Tolal 1b/hr 3,834,343 1,085,165 1D
9 IN ouT IN our
10 Vapor Ib/hr - - - -
11 Liquid Ib/hr 3,024,343 3,934,343 1,085,165 1,085,165 iD
12 Sleam Ib/hr - - - -
13 Water Ib/nr - - - - ||
14 Noncondensable Iblhr - - - -
15 Molscular Weight, Vapor - - - -
16 Molacular Weighl, Noncondensabls - - - -
17 | Tempsralure °F 284 330 467 37 1D
18 Lia VAP LiQ VAP LiQ VAP LiQ VAP | |
| 19| Density Ibift* 57.78 - 56.85 - 45.99 - 49.86 - 1D
20| Viscosily cP 2283 - 12.28 - 0.262 - 047 - [i0]
21 |Specific Heat Btuilb-°F 0.508 - 0.527 - 0.599 - 0.527 - iD
22 | Thermal Conduclivity Btuhr-ft-°F 0.05 - 0.048 - 0.047 - 0.055 - 1D
23 |Lalenl Heat Biu/lb @ °F - -
24 |Inlst Pressure pslg 308 382 1D
25 |Velocily /s 1.8 4.1 1D
26 |Pressure Drop (Allowabls / Calculated) psi 40.0 i 36.1 (Note 2) 40 it 14.4 D
27 |Fouling Reslstance hr-f*-°F/Blu 0.0075 0.002
28 |Heal Exchanged MM Biwhr 92.0 MTD (Correcled) (Welghled) 70.3 °F 1D
29 | Transfar Rale (Required / Fouled / Clean) 36.9 1 42.9 I Blwhr-A>-°F 1D
30 |pV - Ibfit-s®: Inlet Nozzls Qullst Nozzls Bundle Enlrance Bundle Exil 1D
<l
[32] =
33| ]
[34] |
35 -
| 36 |
37] .
38 3
[39] W
| 40 -~
| 41 |
| 42 |
| 43 | =
| 44 |
45 ] L]
46 | ||
47 -
48
] -
&l ]
 51] |
52
53] .
54 L
| 55| -
| 56 [
| 57 | il
58
59 ]
| 60| -]
[ 61] o
62
63
[64] |
65
66
67 <
68 |Winter Case .-
69 NOTEI 205E-1008B Is part of a 3 parallel 2 seriss
70 arrangement.
71 SHELL AND TUBE
:‘ . HEAT EXCHANGER
74’ SPECIFICATION SHEET
75 — Continued —
PROJECT: VOVAGEUR UPGRADER (VU) JOB NO.. 1077 __Projectd: 03-00005-PU-05-00 |
CLIENT NAME: SUNCOR ENERGY INC. REQUISITION NO.: MR205-E-1-1
M PLANT LOCATION: SUNCOR FEE LOT #2 DOCUMENT NO.: REV
SERVIGE: KERO PRODUCT { FEED EXCHANGER
EQUIP NO.: 205E-100B D8206-A-K1008-1 L
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FORM E300S-E (2004/05)

1 |Applicabla To: Manufaclurer:  Daskyung Requisliion No.: MR205-E-1-1 iB
2 O Proposal  [TEMA Type: AES Shells/Unil: [

3 @ Purchase |[Slza(lnXIn) 52X 288 ConnectedIn; | 3 Pafal]all 2 Serles 1B
4 O Assult Surface/Unlt (Eff): 37077 R jSurfaceIShelI (Eff): 6179.5 2 |Orlentatlon; Horlzontal 1D
5 PERFORMANGE OF ONE UNIT: SUMMER (DESIGN) CASE
[} SHELL SIDE TUBE SIDE

7 |Fluld Name Firebag Bitumen (Nole 1) Kerosene (Note 1) 1D

§ |Fluld Quanlity, Tolal Iblhr 3,588,870 1,350,698 1B

! IN QuUT IN ouT

0 Vapor Ib/hr - - - -

1 Liquid Ib/hr 3,596,870 3,588,870 1,350,698 1,350,688 1B

2 Steam Ib/hr - - - -

13 Water lo/hr - ) - - -
14 Noncondansable Ibfhr - - - -
1 Molacular Waight, Vapor - - - -
[ Molecular Welght, Noncondensable - - - -
17| Temperalure °F 284 337 449 325
LiQ VAP LIQ VAP LiQ VAP LiQ VAP
| 19| Denslty b/t 53.22 - 58.16 - 458 - 48.08 - 1B
20 |Viscaslty _cP | 448 - 20 - 0.277 - 0.454 = 1B
21| Spacific Heat Blulb-F 0.488 - 0.523 - 0.607 - 0.548 - 1B |
22 | Thermal Conductivity Blu/hr-ft-°F 0.05 - 0.048 - 0.05 - 0.056 - =]

3 |Latent Heal Blullb @ °F - -

4 |Inlet Pressure psig 23 358 [
25 |Velocity fi's 24 5 c
28 | Pressure Drop (Allowable / Calculated) psl 40.0 ] 35 Note 2 40 ] 25 B
27 |Fouling Reslslance hr-ft*-°FiBlul 0.0075 0.002
28 |Heal Exchanged MM Btuhr 96.8 (Note 1) MTD (Corrected) PNelghled) 871 °F iC
29 | Transfer Rale (Required / Fouled / Clean) 38.9 ] 40.2 ] 66.3 Btw/hr-ft*="F iC
30 oV - [ofit-s> _ Inlet Nozzle 1305 Outlet Nozzle Bundle Enlrance 613 Bundle Exit 1D
3 CONSTRUCTION OF ONE SHELL
32 SHELL SIDE TUBE SIDE
33| Design Prassure / Test Pressure psig 425 (Note 10) ] Per Code 500.0 ] Per Code 1€ |
34| Exlernal Deslgn Pressure psia @ °F 15 @ 400°F 15 @ 400°F |
35 | Design Temperature (Max / Min) i 650 (Noted0) | -20 6500 [/ -20 1C
38 |No. of Passes per Shell 1 8 1B
37 |Corrasion Allowance In. 0.125 (Note 4) 0.125 (Note 4)

38 |Insulation Thickness in 2.5" ar
39 NO. SIZE RATING | FACING NO. SIZE RATING FACING
40 | Inlet 1 16 NPS 3008 RFWN 1 10 NPS 300# RFWN
41 Outlet 1 16 NPS 300# RFWN 1 10NPS 300# RFWN
32] g:g::‘;"g::-l nsg‘“- Temp. Conn. whiind Hots 3 2 3004 | RFLWN | Note3 2 3008 | RFLWN [1D
43 | Press. Conn. w/blind Note 3 2 300# RFLWN Note 3 2 300# RFLWN 11D |
_4i Venis - - - - @ - T - 1B
45 Dralns - - - - - - - - 1B
46 |TUBES SA 268 TP405 SHELL SA516-70N CHANNEL SA516-70N
47 No.: 1008 1D: [in. 52 Channel Cover(s). SA268-2N iC
48 0D in. 1 OD: lin. (Note 3) Body Flanges: S5AZ68-2N 11D |
49 Thk. (ave/min) {in. | 0.065 MIN (Nole 4) Cover. SA516-70N Sluds/Nuts {External): SA193 B7ISA194 ZH[1D
50 Length ft. 24 Body Flanges: SA268-2N Kammprofite BTA  [1D |
51|  Pith in. 1.25 Sluds/Nuts (Extemal): |SA193 Brisataazn|  Gaskels: (:fg;‘;;l‘[f:
Kimmprofilé BYA
52|~ Layoul 45° Gaskels: {SA240-316L Nozzle Necks: SA106 Gr.B 1D
wiGraphite) —

3 Type Bara |/ Seamless Expansion Jolnt: NIA Nozzie Flanges: SA105N

4|CROSS BAFFLES 4108 Nozzle Necks: SA108GrB Nozzle Relnforcement: $8516-70N
55 Type/Orientalion Seg/Horizontal Nozzle Flanges: SA105N Pass Partilion Plates: SA518-70N iB
56 %Cut dlameter 25 Nozzla Relnforcemant: SA516-70N TUBESHEET  -Stationary: 5A162-F6A CL1(Note 4)[1C
57 No. Crosspasses: 13 Supports: SA516-60N -Floating: SA182-FBA CL1(Note 4)|1D
58|  Spacing, cle: 18.34 FLOATING HEAD SA2662N | TUBE-TO-TUBESHEET JOINT | Fonvd Groond&sal [y,
59 Inlsk: 32.67 Flange: SA286-2N IMPINGEMENT SA240-4108 1D
60 |LONG. BAFFLE NIA Backing Ring: 8A266-2N Type: Round Plate iC
61 Seal Type: - Studs/Nuls (Intemal): 8A193 B7/SA194 2H [BUNDLE SKID BARS 4108

Kammprofile BTA
62 |SUPPORT 4108 Gaskel: (SA240-316L.  |# F-STREAM SEAL RODS {10} 410 1D
i, wiGraphite)
63 Tubes: - WEIGHTISHELL-Emply|lb 68,800 # SEALING STRIPS {4 pair} 4108  |1D
64 Floaling Head: Fuli i Filled with Waler:  [Ib 95,100 TIE RODS, SPACERS 4105 1D
85| U-bends: - Bundle: Ib 28,000 TUBE LAYOUT gl [T
66 |CODE STAMP Yes CODE REQUIREMEQ\‘TS ASME Sect VIIDiv1 |[TEMA CLASS R
67
68| Summoer Case: DESIGN GASE NOTE! 205E-100B Is part of a 3 parallel 2 serles arrangement. E
[ 69 — continued —
SHELL AND TUBE
HEAT EXCHANGER
SPECIFICATION SHEET
PROJEGT: VOYAGEUR UPGRADER [ JOBNO. 1077 _Proect# 03-00005-PU-05-00
CLIENT NAME: SUNCOR ENERGY INC. REQUISITION NO.: MR205-E-1-1
mm PLANT LOCATION: SUNCOR FEE LOT #2 DOCUMENT NO.: REV
SERVICE: KERO PRODUCT | FEED EXCHANGER
EQUIP NO.: 205E-1008 Dz0EA-R1008: i
SHEET 3 OF 5



FORM E3008-E (2004/05)

Applicable To: Manufaclurer:

Dakyuﬁg

Requisition No.:

MR205-E-1-1 1B

O Proposal  [TEMA Type:

AES

Shells/Unit: 6

@ Purchese }Ea(ln)ﬂln):

52 X 288

Connacted In: I 3

Series 1B

QO Assult  |SudecefUnit (Efi):

37077  (? |Surfaca/Shall {Eff):

6179.5

i

Orlentalion;

Parallel| 2

Horlzontal 1D

PERFORMANGE OF ONE UNIT: WINTER C

\SE

SHELL SIDE

TUBE SIDE

Fluld Nama

Firebag Blitumen (Nota 1)

Kerosene (Nota 1) 1D

Fluid Quantily, Tola!

Ib/nr 3,598,870

1,151,852 1B

IN

ouTt

1N CuUT

Vapor

Ibihr

Liquid

ibinr 3,508,870

3

596,870

1,151,852 1,151,852 iB

Steam

Ibfhr

Waler

Ib/hr -

Noncondensable

Ib/hr -

Malacular Welght, Vaper

Molecular Welght, Noncondansable

Temperalure

°F 284

314

Lia LI

LiQ

Danslty

Ibift? 59.22 - 58.28

48.87 -

Viscasily

cP 44.6 - 224

0.442 -

Spacific Heal

Blu/ib-°F

0.489 - 0.519

0.547 -

Thermal Cenductivity

Blu/hr-ft-°F

0.05 - 0.048

0.057 -

Lalent Heal

Bluflb @ °F

Inlst Pressure

psig 323

358

Veloclly

s 24

43

Pressure Drep (Allowabls / Calculated)

psi 40.0 ]

36 Note 2

40 i 19

Fouling Resislance

hr-ft-°FIBlu

0.0075

0.002

Heat Exchanged

MM Blu/hr

80.52 (Nole 1)

MTD (Corrected

§9.8 °F

Transfer Rale (Raquired / Fouled / Clean)

35.6 I

39.2

{We@h:ed-}

63.6 Blu/hr-%-°F

pVZ- Ib/t-s __ Inlet Nozzle

Oullet Nozzle

Bundle Entrance

Bundle Exit

NN RENIREREERNRRERERRERARENS

Winter Case

REV

arrangement.

NOTEI 205E-100B Is part of a 3 parallel 2 series

SHELL AND TUBE

HEAT EXCHANGER

SPECIFICATION SHEET

- Continued —

PLANT LOCATION:
SERVICE:
EQUIP NO.:

VOYAGEUR UPGRADER (VU)
SUNCOR ENERGY INC.

SUNCOR FEE LOT #2

KERO PRODUCT | FEED EXCHANGER
205E-1008

JOBNO.: 1077 __ Projecti#: 03-00005-PU-05-00

REQUISITION NO.: MR205-E-1-1
DOCUMENT NO.: REV
1D

DS205-A-E100B-1
SHEET4CF 5



NOTES

1) Flowrates and duly Include 10% deslgn margin

2) Thermal performance calculated with TEMA clearances on "A" and "E" slreams. Seller lo confirm shell side pressure drop calculated wilh

A & E streams blocked (as shown on dala shests).

3)] Refer to AS BUILTGA |Bantrel MR205-E-1AC-00000

Drawings for final Suncor VP205-E-87-1

Information: Daekyung DK2007-090-001

FORM E3009-E (2004/05)

1 gage thickness for HTRI pressure drop calculations on Min Wall tubes.

4) Total carroston allawance of 0.03" required on lubes; 0.015" applied lo outer and inner surfaces. Seller to confirm lube gage. Sellerlo add |

1/18" corrosion allowance on lubesheels (shellslde), Total of 0.25" corrosion allowance on pass partition plales,

| e | —
'UIUPD

iC

5) Shell Side: 4105 16" 300# Spacer Ring; one per stacked assembly

iB

prey Y
e =R = A R - A R KR L R

Tube Side: 4105 10" 300# Speclacle Blind; one per slacked assembly
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10) Tube External Design Pressure/Temperature: 425 psig/500°F
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NOTE! 205E-100B Is part of a 3 parallel 2 series

I
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o arrangsment. SHELL AND TUBE
- HEAT EXCHANGER

o
(=]

SPECIFICATION SHEET

o
-

o
™

PROJECT: VOYAGEUR UPGRADER (VU) JOBNO.: 1077 Project# 03-00005-PU-05-00

CLIENT NAME: SUNCOR ENERGY INC. REQUISITION NO.: MR205-E-1-1

PLANT LOCATION: SUNCOR FEELOT #2 DOCUMENT NO.: REV
SERVICE: KERO PRODUCT / FEED EXCHANGER
EQUIP NO.: 205E-100B

7
:

DS205-A-E100B-1 D
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