Disclaimer

This Report, including the data and information contained in this Report, is provided to you on an
“as is” and “as available” basis at the sole discretion of the Government of Alberta and subject to the
terms and conditions of use below (the “Terms and Conditions”). The Government of Alberta has
not verified this Report for accuracy and does not warrant the accuracy of, or make any other
warranties or representations regarding, this Report. Furthermore, updates to this Report may not
be made available. Your use of any of this Report is at your sole and absolute risk.

This Report is provided to the Government of Alberta, and the Government of Alberta has obtained
a license or other authorization for use of the Reports, from:

Shell Canada Energy, Chevron Canada Limited. and Marathon Oil Canada Corporation, for
the Quest Project

(collectively the “Project”)

Each member of the Project expressly disclaims any representation or warranty, express or
implied, as to the accuracy or completeness of the material and information contained herein, and
none of them shall have any liability, regardless of any negligence or fault, for any statements
contained in, or for any omissions from, this Report. Under no circumstances shall the Government
of Alberta or the Project be liable for any damages, claims, causes of action, losses, legal fees or
expenses, or any other cost whatsoever arising out of the use of this Report or any part thereof or
the use of any other data or information on this website.

Terms and Conditions of Use

Except as indicated in these Terms and Conditions, this Report and any part thereof shall not be
copied, reproduced, distributed, republished, downloaded, displayed, posted or transmitted in any
form or by any means, without the prior written consent of the Government of Alberta and the
Project.

The Government of Alberta’s intent in posting this Report is to make them available to the public
for personal and non-commercial (educational) use. You may not use this Report for any other
purpose. You may reproduce data and information in this Report subject to the following
conditions:

¢ any disclaimers that appear in this Report shall be retained in their original form and
applied to the data and information reproduced from this Report

¢ the data and information shall not be modified from its original form

¢ the Project shall be identified as the original source of the data and information, while this
website shall be identified as the reference source, and

e thereproduction shall not be represented as an official version of the materials reproduced,
nor as having been made in affiliation with or with the endorsement of the Government of
Alberta or the Project



By accessing and using this Report, you agree to indemnify and hold the Government of Alberta and
the Project, and their respective employees and agents, harmless from and against any and all
claims, demands, actions and costs (including legal costs on a solicitor-client basis) arising out of
any breach by you of these Terms and Conditions or otherwise arising out of your use or
reproduction of the data and information in this Report.

Your access to and use of this Report is subject exclusively to these Terms and Conditions and any
terms and conditions contained within the Report itself, all of which you shall comply with. You will
not use this Report for any purpose that is unlawful or prohibited by these Terms and Conditions.
You agree that any other use of this Report means you agree to be bound by these Terms and
Conditions. These Terms and Conditions are subject to modification, and you agree to review them
periodically for changes. If you do not accept these Terms and Conditions you agree to immediately
stop accessing this Report and destroy all copies in your possession or control.

These Terms and Conditions may change at any time, and your continued use and reproduction of
this Report following any changes shall be deemed to be your acceptance of such change.

If any of these Terms and Conditions should be determined to be invalid, illegal or unenforceable
for any reason by any court of competent jurisdiction then the applicable provision shall be severed
and the remaining provisions of these Terms and Conditions shall survive and remain in full force
and effect and continue to be binding and enforceable.

These Terms and Conditions shall: (i) be governed by and construed in accordance with the laws of
the province of Alberta and you hereby submit to the exclusive jurisdiction of the Alberta courts,
and (ii) ensure to the benefit of, and be binding upon, the Government of Alberta and your
respective successors and assigns.
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V—24101 V—=24102 NOTES
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J=24101 V_24104 H-24102 V=24103 H-24101 F-24103 S—24103 S—24101 e
FEED/STEAM PREHEATER STEAM DRUM CONVECTION BANK STEAM DRUM STEAM REFORMER COMBUSTION AIR PREHEATER STACK COMBUSTION AIR SILENCER
SPRAY ATTEMPERATOR BLOWDOWN DRUM colL DESIGNATION outy (MW 2100 mm ID. x 8900 mm T/T  Absorbed Duty (MW): 97.44 //101.87\ Duty (MW): 9.37 / 3.48 (NOTE 3) 4000 mm 1.D. x 50 m 1. PROCESS SIDE TEMPERATURE IS CONTROLLED,
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V—=24105 V-24109 V=24111 E-24104 E-24105 E-24102 E—-24106 P-24101 A/B E-2410/ V—=24106 V=24107/ FLOWS & DUTIES: CASE #2 / CASE #24.
HT-SHIFT CONVERTER PROCESS STEAM SEPARATOR PROCESS STEAM BLOWDOWN DRUM  PROCESS CONDENSATE EVAPORATOR BFW PREHEATER PROCESS CONDENSATE PREHEATER AR COOLER PROCESS CONDENSATE PUMP FINAL COOLER PROCESS CONDENSATE SEPARATOR PROCESS CONDENSATE FLASH DRUM
4000 mm D x 3000 mm T/T 1200 mm ID x 2050 mm T/T 590 mm ID x 2800 mm T/T Duty (MW): 12.97 //13.68 Duty (MW): 27.90 /(27.18 Duty (MW): 5.17 4 4.92 Duty (MW): 27.93 //31.48 Cap. 70.5 m3/h Duty (MW): 4.73 474\ 2250 mm ID x 5500 mm T/T 690 mm ID x 1100 mm T/T CASE #2: H2 PRODUCTION WITH ADDITIONAL CHEMICAL
Catalyst Vol. (m3): 59.1 diff. press. 1857 kP4 FEED AND DOW GAS. FGR OFFLINE. CO2 RICH STREAM

£\
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BACK—UP H2 @
RICH GAS N
240.001 -
DOW HYDROGEN @ 40
RICH GAS |
240.002 -
97
PROCESS CONDENSATE 98 A
TO E—24115 A
< 241.002 | \ O RAW
STEAM DRUM GAS FLOW
LC ettt | —m————— 241.005
———————————————————————————————— :
225 |
BOILER FEED WATER -
TO V—24103 225 |
< 241.002 \
253 i H2 RAW GAS
PROCESS STEAM (253 A | 241.005 »
{ 241.001 ! T\ | TO V—24118
253
PART. EVAPORATED PROCESS @ , V—24109 | 3020 REFERENCE
COND FROM E-24115 253| /'3 | 2986
]
2241.002 = | H2 RAW GAS A
| 7 STREAM NUMBER
241.005
A : FROM V—24119
: TEMPERATURE — CASE #2 (°C)
\ / | TEMPERATURE — CASE #24 (°C)
\ /
\ V—24105 :
\ / | PRESSURE — CASE #2 (kPa—a)
X | PRESSURE — CASE #24 (kPa—a)
a | /5\
/N | 92
/ \ 35 -
, . | 5 AN GAS FLOW — CASE #2 (kg/Hr)
| TO S=24301 FLOW — CASE #24 (kg/Hr)
243.001 »
~_ 273 | 162 154
399 > | ~
273 168 160
<\ | { . ( E—24106 V-24106 Std. VOL. FLOW — CASE #2 (m> (st)/hr)
400 A 5
Y | \ /3 | \ /3 »@ - [~ ] Std. VOL. FLOW — CASE #24 (m° (st)/hr)
F—24104 | F—24105 F—24102 oo o
|
~17 e |
| SPLIT |
< <+
N | RANGE S S | |
@ 35 ~ | - — — | — R — 0 S S | | ISSUED FOR
| ~ o CONSTRUCTION
STG CONDENSATE | N (U | | 21 Oct 2013
240.002 > | N |
| | | ~— _J |
COND B _: | | i |
—— = | == | P—24101 A/B | FLUOR FLUOR’S RESPONSIBILITY IS LIMITED TO THE
@ | | i P | s REVISION CONTENT SHOWN IN THIS DOCUMENT.
3311 —)— _ -
pH | A \J : 3 |13 SEP 30| RE—ISSUED IFC ON NEXT HARD REV GB | CC |[LMF | KH | CV
| | 2C (12 DEC 21| ISSUED FOR CONSTRUCTION GB | KB [LMF | KH | CV
340 | 2B [11 AUG 31| RE—ISSUED FOR QUEST DESIGN GB [ SM | SM N| CcVv MD/SB
| H —J 2A |11 MAR 03| RE—ISSUED FOR QUEST DESIGN GB | SM | BS Jl CcVv MD/SB
BOILER FEED WATER | 2 [10 NOv 03| ISSUED FOR QUEST DESIGN JH | SM [ BS | J | cv |wy/sB
%—OZETT}/%YZ ATTEMPERATORS | 1A (10 AUG 24| ISSUED FOR QUEST COARSE HAZOP JH
. Z | 1 |02 SEP 20| AS—BUILT LWM |MWP | AAI |[MWP HRM
BOILER FEED WATER 121 0 0 |00 OCT 23| IFC: ISSUED FOR CONSTRUCTION WZF | SW | SW |MwP | DLA [HRM
MAKE—UP | Rev | ISSUED DESCRIPTION DWN |cHKD| ENG | APP | AP [GLNT
240.002 - DATE APP
CH4 @ N2 RECYCLE
e 10 C=24002
REFORMED GAS 240.001 >
FROM E—24101 | @
>241.002 >
NNF
V=24111 V=24107 @ ATHABASCA OIL SANDS
DOWNSTREAM PROJECT
@ PARSONS KRUPP UHDE . TRl OCEAN
y - y <
PROCESS FLOW DIAGRAM
D0 ] D0 ] HYDROGEN MANUFACTURING UNIT
_ NNF CO—CONVERSION COOLING TRAIN
<
- SCALE: NTS TOE DWG. No. 99049—1—DG—BB—00003.1
z SHELL DWG NO.: REV.
S 241.0001.000.040.003 3
4 3 2 1

0021-B9D



4 3 t 2 1
V=24118 V=24119 E—24129 NOTES
AMINE ABSORBER 1 ABSORBER 1 ABSORBER 1
3350 mm ID X 23400 mm T/T WASH WATER VESSEL CIRCULATING WATER COOLER b R o e BAANCE, DOCUMENT
H2 RAW 1800 mm ID X 10900 mm T/T 0.2 MW NOTE 6 CAPTURED CO2 NFORMATION 0 [ PR-248-00,
GAS FLOW NOTE 5 NOTE 5 FEEDFORWARD :
241,008 o T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T e e e e e e e e e e — T T 2241.002 2. FEED GAS BYPASS AROUND THE HMU1 CO2 CAPTURE
TRAIN.
- i |
| 3. COOLING WATER SOURCE IS HMU1 COOLING WATER SYSTEM.
| COMP SOURCE TEMPERATURE IS 25°C FOR DESIGN.
A | NNE START-UP B0 FLARE I____ _l 4. NITROGEN PURGE FOR START—UP.
|
| | | | 5. WATER WASH SECTION IS DESIGNED FOR A HIGHER
TREATED GAS TEMPERATURE OF 39°C FROM THE AMINE
ABSORBER.
e a e 6. CAPTURED CO2 CALCULATED AND USED AS AN INPUT TO
32206 5894 @ > RAN GAS CONTROL THE FLUE GAS RECIRCULATION FAN (C—24103).
Iy 241.003 » 7. H2 RAW GAS BYPASS FOR SYSTEM PURGE AND
- TO AMUT PSA PRESSURIZATION AT START—UP.
START—UP 524301
NOTE 7
NOTE 2
—
WATER
MAKE —UP i
246.004 - ——
FROM P—24609A/B
7 22A :
NOTE 5 —— | A
/32 \ |
2921 i |
A |y E— |
_____ |
V24119 | | CWR
| VFD
| |
20A NOTE 5 | 21A
' /38 \ | /1\
|
| - F-24129
| NOTE 3, 5
|
| P—24108A/B CWS
| NOTE 5
Y 247 i PURGE WATER
246.001 »
TO V—24602
LEVEL SIGNAL
————————— —) - - - —— { 248.001
B LEGEND
STREAM NUMBER
L N
30
LEAN AMINE <A> [ 30\ i TEMPERATURE, “C
246.002 ———
FROM P—24602A/B/C 25
/8/ PRESSURE, kPag
XX.XXX_> FLOW, kg/h
i
LI JJr
1 |12/11/23| ISSUED FOR CONSTRUCTION GB | KB |[LMF| KH | cv
H2 RAW GAS 1A 74,599 OB | 11/08/31| RE—ISSUED FOR DESIGN 6B [ sm|kH| i | cv /s
> 241.003 A - ' OA | 11/03/01| RE-ISSUED FOR DESIGN GB | SM|KH | Ji | cv |wyssf
\F/Rg“jr 15‘2"“ \—D(]—‘ 0 [10/11/08 | ISSUED FOR DESIGN JH{Qc [kH | ut | cv /sy
- START-UP ISSUED CLNT
NOTE 7 V=24118 | (\~ » - REV | "DATE DESCRIPTION DWN [CHKD| ENG | APP | APP | 1op
|
|
Gl |
NOTE 4 ¢ 9= |
/64 \
@ i RICH AMINE
246.001 >
TO E—24602A/B
FLUOR,
ISSUED FOR PROCESS FLOW DIAGRAM
P—24108A/B CONSTRUCTION QUEST CCS PROJECT
ABSORBER 1 07 Feb 2013 HMU1 AMINE ABSORBER
CIRCULATING WATER WASH PUMPS
_ FLOW: 355 m3/h
< DIF. PRESSURE: 279 kPa
E POWER: 2.8 kW SCALE: NONE ITOE DWG. No.:
SHELL DWG NO.: REV.
S 241.0001.000.040.005 1
4 3 i 2 1



FORMAT A1

V—24201 V—24202 NOTES
HYDRODESULPHURIZATION REACTOR | HYDRODESULPHURIZATION REACTOR I 1 HYDROGEN HEADER PRESSURE AT RHC WILL AUTOMATICALLY
2900 mm 1.D. x 5600 mm T/T 2900 mm 1.D. x 5600 mm T/T ADJUST HMU PRODUCTION. HMU IS RESPONSIBLE FOR
Catalyst Vol. (m3): 10.6 Hydrotreating Catalyst Vol. (m3): 10.6 Hydrotreating éa%USHTYMDERN(-)rGS\T EQEQSUQAEU TRAIN BASED ON
5.0 Chloride Gaurd 5.0 Chloride Gaurd '
27.0 Desulphurization 27.0 Desulphurization

. CASE #2: H2 PRODUCTION WITH ADDITIONAL CHEMICAL
FEED AND DOW GAS. FGR OFFLINE. CO2 RICH STREAM
TO PSA.

CASE #24: H2 PRODUCTION WITH ADDITIONAL CHEMICAL

FEED AND DOW GAS. FLUE GAS RECYCLE ONLINE AT
100% LOAD. CO2 LEAN STREAM TO PSA.

370 4209
364 4196
= %) MIXED FEED
w FROM E—24214
B

242.002 <

5

PROCESS STEAM
TO S—24002
23] (48 ‘ i
SULPHUR 254 4197 i

PLANT STEAM "E
- — — }%(
e 253 4188

*>240.003

053 4192
S PROCESS STEAM
' @/ FROM E—24204
- >< >< - ~¢ 242.003<
REFERENCE
R A
X STREAM NUMBER

H2S TEMPERATURE — CASE #2 (°C)
— TEMPERATURE — CASE #24 (°C)

PRESSURE — CASE #2 (kPa—a)
PRESSURE — CASE #24 (kPa—a)

FLOW — CASE #2 (kg/Hr)
FLOW — CASE #24 (kg/Hr)

HMU LOAD

- <! (rr———— | ——— - 242.002

Std. VOL. FLOW — CASE #2 (m> (st)/hr)

RHC HYDROGEN Std. VOL. FLOW — CASE #24 (m3 (st)/hr)

HEADER PRESSURE

N\ /N
/N 2 S el e —240.002¢
/ N\ / N\

(NOTE 1)
C1 EQUIVALENT

-r———————— 240.001

S/C RATIO | MOL FLOW CHEMICAL

CONSTRUCTION
(RN 21 Oct 2013

NATURAL
GAS FLOW

- —— 240.001

V—=24201 V—24202

— o®

BFW FLOW FLUOR FLUOR’S RESPONSIBILITY IS LIMITED TO THE
FROM J—24201 o REVISION CONTENT SHOWN IN THIS DOCUMENT.

————————————— 242.002

3 [13 SEP 30| RE—ISSUED IFC ON NEXT HARD REV GB | CC [LMF | KH | CV

2C (13 JAN 09| ISSUED FOR CONSTRUCTION GB | KB [LMF | KH | CV

265 2B |11 AUG 31| RE—ISSUED FOR QUEST DESIGN GB |SM [SM | JI | CV [M)/sB

@59 (4156) 261 2A [11 MAR 04| RE-ISSUED FOR QUEST DESIGN GB | SM|BS | Ji | cv |/
FEED / STEAM 2 [10 NOV 03| ISSUED FOR QUEST DESIGN JH [ sm|Bs | J | cv /s
TO E—=24211

' 542002 > 1A [10 AUG 24| ISSUED FOR QUEST COARSE HAZOP JH
: 1 102 SEP 20| AS—BUILT LWM [MWP | AAI [MWP HRM
O (00 OCT 23| IFC: ISSUED FOR CONSTRUCTION WZF | SW | SW |MWP | DLA |HRM
ISSUED CLNT
REV DATE DESCRIPTION DWN [CHKD| ENG | APP | APP APP

ATHABASCA OIL SANDS
DOWNSTREAM PROJECT
PARSONS . KRUPP UHDE . TRI OCEAN

@ SHELL CANADA LTD.

PROCESS FLOW DIAGRAM
HYDROGEN MANUFACTURING UNIT
FEED GAS DESULPHURIZATION

SCALE: NTS TOE DWG. No.: 99049—2-DG—BB—-00001.1
SHELL DWG NO.: REV

242.0001.000.040.001 3
4 3 l 2 1

0011—F6E



4 3 I 2 1
J—24201 \V—24204 H—24202 V=24204 H—24201 F—24203 S—=24204 S—24201 NOTES
FEED/STEAM PREHEATER STEAM DRUM CONVECTION BANK STEAM DRUM STEAM REFORMER COMBUSTION AIR PREHEATER STACK COMBUSTION AIR SILENCER
SPRAY ATTEMPERATOR BLOWDOWN DRUM 2100 mm I.D. x 8900 mm T/T  Absorbed Duty (MW): 97.44 //101.87\ Duty (MW): 9.37 / 3.48 (NOTE 3) 4000 mm 1.D. x 50 m 1. PROCESS SIDE TEMPERATURE IS CONTROLLED,
Capacity: 14,000 kg/h 590 mm ID x 2550 mm T/T colL DESIGNATION Duty (MW) NOTE 5 WITH CHANGES IN FLUE GAS TEMPERATURE
£ 24708 HP_STEAM CENERATOR 17 £ 24901 02420 24201 REYPYS S_ 04004 USED TO INITIATE NATURAL GAS FLOW CHANGES TO
J—24202 P—24203 A/B E—24200 FEED/STEAM PREHEATER | 1351 £—24/01 L=247207 L=274/01 L=24700 >—24204 MINIMIZE DEVIATIONS IN THE PROCESS TEMPERATURE.
STEAM SUPERHEATER STEAM BLOWDOWN £ 24910 HP—STEAM SUPERHEATER Il 348 PROCESS GAS COOLER INDUCED DRAFT FORCED DRAFT FLUE GAS FLUE GAS FLOWS ‘& DUTIES: CASE 42/ CASE #24
SPRAY ATTEMPERATOR | DRUM PUMPS e 04011 FEED /STEAM PREHEATER | 1543 Duty (MW):  54.15 //67.13 (FLUE GAS) FAN (COMBUSTION AIR) FAN RECIRCULATION FAN SILENCER : :
" Capacity: 3.0 m3/hr _ _ ' Cap. 282,786 Nm3/hr Cap. 208,038 Nm3/h Cap. 40,871 Nm3/hr CASE #2: H2 PRODUCTION WITH ADDITIONAL CHEMICAL
Capacity: 8,000 kg/hr { _ E-24212 HP—STEAM SUPERHEATER || 5.07 p
J=24205 E-24214 FEED PREHEATER | 4.40 Driver 935 kW Driver 675 kW Driver 95 kW TO PSA.
STEAM SUPERHEATER F-24215 PROC COND PARTIAL EVAPORATOR 32.90 CASE #24: H2 PRODUCTION WITH ADDITIONAL CHEMICAL
SPRAY ATFEMPERATOR [ E_94916 FEED PREHEATER | 997 FEED AND DOW GAS. FLUE GAS RECYCLE ONLINE AT
Capacity: 5,000 kg/h F—24217 COMBUST AIR HEATER 13.85 100% LOAD. CO2 LEAN STREAM TO PSA.
DUTY WINTER/SUMMER. {FOR CASE #2.
405 LOAD %%SI\IT%?OFL'E% FLOW CONTROL ON COMBUSTION AIR WITH TRIM FROM EXCESS
405] 02 AT BURNER OUTLET.
SUPERHEATED ——— 542 001
HP STEAM EXPORT | FLUE GAS RECIRCULATION FAN CONTROLLED BY TOTAL
< 240.003 A | CONVECTION SECTION FLOW WITH FEEDFORWARD FROM
CO2 CAPTURED.
MIXED FEED 135 | A
FROM C—24001 |
240.001 | -
I
370 CAPTURED CO2
#"(')XED_ 2F4EZEOD1 A A | FEEDFORWARD
C : | _——— - — — — — — — — 242.006
< 242.001 A |
PSA OFF—GAS |
PRESSURE CONTROLLER
| MAKE—UP WATER
243001 pm—————————— ] | FLOW CONTROLLER
s O e e—_—_,— _—_— - - —_- 242.003
PSA OFF—GAS | [
FROM S—24401 28 | | 225
' |
244.001 . 225
> | | 535 A BOILER FEED WATER REFERENCE
____________ —— | FROM E—24205
] | 231 ~¢ 242.003 <
| o | STREAM NUMBER
| ] | |
|
| (NOTE 1) : ) — |
| _ 540 | "
| 1 | 2 TEMPERATURE — CASE #2 (°C)
LP | S % TEMPERATURE — CASE #24 (°C)
: NATURAL GAS A i \ (5100) I 3
| >24O'002 o | AIR INTAKE
| | | [ A - PON PRESSURE — CASE #2 (kPa—a)
| : | : | @ PRESSURE — CASE #24 (kPa—a)
. | i: S—24201
| — V24903 — E—24203 FLOW — CASE #2 (kg/Hr)
: Y Y | —~ FLOW — CASE #24 (kg/Hr)
| \ A COND 3
| a | @ Std. VOL. FLOW — CASE #2 (m> (st)/hr)
| @ / | Std. VOL. FLOW — CASE #24 (m3 (st)/hr)
| | i V—24204 // |
| / |
| - e
| 265 | |
| @ = |
BLOWDOWN | / — | ISSUED FOR
240.002 : — | — — | — | — Q e 94912 Eé : " oC(t:z(glNgSTRUCTION
—  P-24203 A/B E-24213 7 x |
| NN A N & N K
| N NN |
| E—24211 |
| H—24202 } | FLUOR FLUOR’S RESPONSIBILITY IS LIMITED TO THE
v W » REVISION CONTENT SHOWN IN THIS DOCUMENT.
| E—24209 —— E—24210 1 i Ny |
| ) E—24208 Y % H _ 3 |13 SEP 30| RE—ISSUED IFC ON NEXT HARD REV GB | CC |LMF | KH | cV
\ —
| { 2C (13 JAN 09| ISSUED FOR CONSTRUCTION GB | KB |LMF | KH | CV
)\ C—24202
| 2B (11 AUG 31| RE—ISSUED FOR QUEST DESIGN GB | SM | SM Jl Ccv MD/SB
| H—24201 / 2A |11 MAR 04| RE—ISSUED FOR QUEST DESIGN GB | SM | BS | Ji | cv |MD/sB
| 02 ‘]“ “[‘ /_ L 2 |10 NOV 03| ISSUED FOR QUEST DESIGN JH | SM [ BS | J | cv |M/sB
w o - E—24214 F—24216 S
| a | | L E-24215 e 94517 | 97 240.003 1A {10 AUG 24| ISSUED FOR QUEST COARSE HAZOP JH
| l_ — — @ PC | 98 1 102 SEP 20( AS—BUILT LWM [MWP [ AAI [MWP HRM
| | PROCESFSROCMONED—EEIL]??[-)FE 0 |00 OCT 23| IFC: ISSUED FOR CONSTRUCTION WZF | SW | SW |MWP | DLA |HRM
ISSUED CLNT
L NOTE 1 : 24901 - 242.003< REV | "BATE DESCRIPTION DWN [CHKD| ENG [ APP | APP | 400
- |
253
S B | @ PART. EVAPORATED PROCESS
265| (3777 : J—24003 | Y | 3\ |253) CONDENSATE TO V—24209
261/ (3739 _® | 242.003 >
FEED,/STEAM Ay | | | J—24202 :
242.001 | 121
> ) | B | INJECTION BOILER
STEAM /CARBON | | | FEED WATER
RATIO CONTROLLER | 242.003<
242001 {— — — — — — — — — — | - — — — — : —————— e — |
|
| ‘® | SHELL CANADA LTD.
- e | @ ATHABASCA OIL SANDS
Y | DOWNSTREAM PROJECT
850 340
REFORMED GAS PARSONS KRUPP UHDE . TRI OCEAN
' TO V—24205
- 242.003 »
/ PROCESS FLOW DIAGRAM
HYDROGEN MANUFACTURING UNIT
E=24201 o STEAM REFORMING
< |_ _____ 1 o
g SCALE: NTS TOE DWG. No: 99049-2-DG—BB-00002.1 ©
= SHELL DWG NO.: REV. L
S 242.0001.000.040.002 3 S
4 3 2 1



FORMAT A1

4 3 t 2 1
V=24205 V=24209 V=24211 E-24204 E-24205 E-24202 E-24206 P—24201 A/B E-24207 V—=24206 V—24207 FLOWS & DUTIES: CASE #2 / CASE #24.
HT-SHIFT CONVERTER PROCESS STEAM SEPARATOR PROCESS STEAM BLOWDOWN DRUM  PROCESS CONDENSATE EVAPORATOR BFW PREHEATER PROCESS CONDENSATE PREHEATER AR COOLER PROCESS CONDENSATE PUMP FINAL COOLER PROCESS CONDENSATE SEPARATOR PROCESS CONDENSATE FLASH DRUM
4000 mm 1D x 3000 mm T/T 1200 mm 1D x 2050 mm T/T 590 mm D x 2800 mm T/T Duty (MW): 12.97 /(13.68 Duty (MW): 27.90 /(27.16 Duty (MW): 5.17 /(4.92 Duty (MW): 27.93 //31.48 Cap. 70.5 m3/h Duty (MW): 4.73 A474) 2250 mm ID x 5500 mm T/T 690 mm 1D x 1100 mm T/T CASE #2: H2 PRODUCTION WITH ADDITIONAL CHEMICAL
Catalyst Vol. (m3): 59.1 diff. press. 1857 kPo FEED AND DOW GAS. FGR OFFLINE. CO2 RICH STREAM

BACK—UP H2
RICH GAS

/N

240.001

DOW HYDROGEN
RICH GAS

240.002

PROCESS CONDENSATE

TO E—24215

97

98

< 242.002

STEAM DRUM
LC

242002 > — — — — — — — ——— —— — — 1

BOILER FEED WATER
TO V=24203

< 242.002

PROCESS STEAM

{ 242.001

PART. EVAPORATED PROCESS
COND FROM E-24215

<& o<

242,002

STG CONDENSATE

240.002

BOILER FEED WATER

TO SPRAY ATTEMPERATORS

< 242.002

BOILER FEED WATER
MAKE—-UP

240.002

REFORMED GAS
FROM E-—24201

242.002

H2 RAW
GAS FLOW

IR

H2 RAW GAS

242.006 »
TO V-24218

|
|
|
|
253
s V—24209 |
: : 2986
| H2 RAW GAS
| 242.006{
A | FROM V—24219
|
|
\ |
\ |
\ , |v-24205 |
\ / |
X T
/\ B
2 ' | (oo B
/ | | 3056) (35
/ | S RKAW GAS
| | TO S—24401
| 244.001
~_ 273 | 162 154 | 65 D
599 (273 | (168 (160 |
400 /\ | ,/\ i i E—24206 |
4 | 4
E—24204 E—24|205 E—24202 oo |
|
] M = — |
| SPLIT « < |
N | RANGE S=|l | | |
o | = S — OO " IV
| |
N
| | | N~ - J |
| |
COND I R | | 35 |
@ | | P—24201 A/B |
£ |
(3311) i} Y 7 |
W‘D__ | \/ |
| |
B ' .
| _
|
|
X |
121 o i
| |
o T @ N2 RECYCLE
c e TQ_C-24002
‘ 240.001 >
- e
NNF
V—24211 V—24207
Y < -

NNF

TO PSA.

CASE #24: H2 PRODUCTION WITH ADDITIONAL CHEMICAL
FEED AND DOW GAS. FLUE GAS RECYCLE ONLINE AT

100% LOAD. CO2Z LEAN STREAM TO PSA.

REFERENCE

-
—
7

STREAM NUMBER

/A

TEMPERATURE — CASE #2 (°C)

TEMPERATURE — CASE #24 (

C)

PRESSURE — CASE #2 (kPa—a)

PRESSURE — CASE #24 (kPa

FLOW — CASE #2 (kg/hr)
FLOW — CASE #24 (kg/hr)

—a)

/A

Std. VOL. FLOW — CASE #2 (m> (st)/hr)
Std. VOL. FLOW — CASE #24 (m> (st)/hr)

ISSUED FOR

CONSTRUCTION
21 Oct 2013

FLUOR’S RESPONSIBILITY IS LIMITED TO THE

FLUOR@ REVISION CONTENT SHOWN IN THIS DOCUMENT.
4 |13 SEP 30| RE—ISSUED IFC ON NEXT HARD REV | @B | cC |LMF | KH | cv

3C |13 JAN 09 | ISSUED FOR CONSTRUCTION o8 |k lve Tkn T ov

3B |11 AUG 31| RE—ISSUED FOR QUEST DESIGN o8 |sm |sM | o |cv |wys
3A |11 MAR 03| RE—ISSUED FOR QUEST DESIGN GB [sMm|Bs | i | cv |wys
3 |10 NOV 03| ISSUED FOR QUEST DESIGN JH | sm|BS | J | cv |ws
2A |10 AUG 24| ISSUED FOR QUEST COARSE HAZOP JH

2 |02 SEP 20| AS—BUILT LWM [MWP | AAI |MwP HRM
1 |01 MAY 31| IFC: ISSUED FOR CONSTRUCTION Lwm | EG [RaMc|MwP| — |DpcL
Rev | S0P DESCRIPTION DWN |CHKD| ENG | APP | AP (CHIT

DRAWING REVISION "0”
AFFIXED WITH P.ENG.
STAMP ON 00.10.16
AND STAMPED BY:
ROBERT A. MACDONALD.

AT REV.O

FULL SIZE VERSION OF THIS DRAWING
STAMPED WITH PERMIT TO PRACTICE

O

SHELL CANADA LTD.

ATHABASCA OIL SANDS
DOWNSTREAM PROJECT

PARSONS

KRUPP UHDE . TRI

OCEAN

PROCESS FLOW DIAGRAM
HYDROGEN MANUFACTURING UNIT
CO—CONVERSION COOLING TRAIN

SCALE: NTS

TOE DWG. No.:

99049—-2-DG—BB—-00003.1

SHELL DWG NO.:

242.0001.000.040.003

REV.

1

0031—F6l



FORMAT A1

V=24218 V=24219 FE—24229 NOTES
AMINE ABSORBER 2 ABSORBER 2 ABSORBER 2
3350 mm ID X 23400 mm T/T WASH WATER VESSEL CIRCULATING WATER COOLER b R o BALANCE, DOCUMENT
1800 mm ID X 10900 mm T/T 0.2 MW INFORMATION. AULL0.UU,
NOTE 5 NOTE 5 :
2. FEED GAS BYPASS AROUND HMU2 CO2 CAPTURE TRAIN.
H2 RAW NOTE 6 CAPTURED CO2
GAS FLOW FEEDFORWARD 3. COOLING WATER SOURCE IS HMU2 COOLING WATER SYSTEM.
242003 > —— ——————— o ———————————————————— . ———— — — —>242.002 SOURCE TEMPERATURE IS 25°C FOR DESIGN.
— m | 4. NITROGEN PURGE FOR START—UP.
|
| COMP 5. WATER WASH SECTION IS DESIGNED FOR A HIGHER
B FLARE L TREATED GAS TEMPERATURE OF 39°C FROM THE AMINE
A | NNF START—UP [ ] ABSORBER.

| |
| | 6. CAPTURED CO2 CALCULATED AND USED AS AN INPUT TO

|
| |
CONTROL THE FLUE GAS RECIRCULATION FAN (C—24203).
7. H2 RAW GAS BYPASS FOR SYSTEM PURGE AND
05 | 2334 \I @ e a PRESSURIZATION AT START—UP.
| | H2 RAW GAS
242.003 »

TO HMU2 PSA
START—UP S—24401
NOTE 7
NOTE 2
.
WATER
MAKE—UP 238 i
>246.004 - __|
FROM P—24609A/B ———
/ 7 228B :
NOTE 5 - | 1
|
2921 1 |
A g E— |
|
\_/4@ _____ B |
V—=24219 | | CWR
: VFD
|
208 NOTE 5 | L <218
I
| = £-24229
| NOTE 3, 5
|
| P—24208A/B CWS
| NOTE 5
Y W i PURGE WATER
246.001 >
TO V—24602
LEVEL SIGNAL LEGEND
e —~ 246.001¢
| STREAM NUMBER
|
TEMPERATURE, °C

______ LN
LEAN AMINE @ i PRESSURE, kPag

246.002
FROM P—24602A/B/C 25

XX XXX_» FLOW, kg/h

1 [12/11/23 | ISSUED FOR CONSTRUCTION GB | KB |LMF| KH | CV
1 0B | 11/08/31| RE—ISSUED FOR DESIGN GB | SM | KH | JI | CV |b/sBf
LI OA | 11/03/01| RE—ISSUED FOR DESIGN GB|SM|KH| JI | CV |MD/SB|
Ho RAW GAS @ 0 [10/11/08 | ISSUED FOR DESIGN JH{ac|ku| a | cv /sy
>242.003 - . REV | B2 DESCRIPTION DWN [CHKD| ENG | PP | AP |G
FROM HMU2 \_D.q_‘ A
V—24206 START—UP
NOTE 7 V=24218
_____ j
|
Gl |
NI S— e :
@ i RICH AMINE
246.001 >
TO E—24602A/8 @ SHELL CANADA
FLUOR,
PROCESS FLOW DIAGRAM
P—24208A/B
ABSORBER 2 ISSUED FOR QUEST CCS PROJECT
CIRCULATING WATER WASH PUMP CONSTRUCTION
LOv: T 07 Febs 2013 HMUZ2 AMINE ABSORBER
DIF. PRESSURE: 279 kPaq
POWER: 2.8 kW
SCALE: NONE ITOE DWG. No.:
SHELL DWG NO.: REV.
DATESTAMP: FORMAT TBD 242.0001.000.040.006 1

4 3 i 2 1



4 3 t 2 1
TAG NO: PV-241067 SERVICE:  V-24119 NOTES
SIZE: - SET PRESS: N/A
200/12 CASE FLOW | TEMP | MOL WT | BACK .
/ ] SRESS CASES:
UNIT 240 1. REFORMER TRIP (ONE TRAIN)
600/10 4 37,300 35 10.5 268 2. AR COOLER FAILURE (ONE TRAIN)
< 0001.1 3. 2HRDP + HMU (TWO TRAINS)
A 4. START-UP (ONE TRAIN)
5. NG PV FAILURE (ONE TRAIN)
6. STEAM MIXING VALVE FAILURE (ONE TRAIN)
7. H2 RICH GAS PV FAILURE
TAG NO: RV-242017 SERVICE: V=24202 TAG NO: RV-241023 SERVICE: V-24118 8. CHEM FEED COMP RECYCLE VALVE FAILURE
SIZE: 1.5F2 SET PRESS: 4800 SIZE: 1.5F2 SET PRESS: 3500 9. PSA UNIT — VALVE OUT OF SEQUENCE
10. FIRE — INLET AREA
CASE FLOW TEMP MOL WT BACK 150/47 100/5 CASE FLOW TEMP MOL WT BACK 11. FIRE — SYN GAS COOLNG TRAIN AREA
PRESS —D< ) / PRESS 12. FIRE — PSA AREA
13. BLOCKED FLOW TO PSA (ONE TRAIN)
FIRE 3706 593 15.4 33 Q FIRE 4497 178 33.7 174 14. PSA UNIT — BLOCKED IN TAIL GAS
o 15. PSA UNIT — TAIL GAS VENT VALVE FAILURE
17 4673 593 15.4 - @ l 17 6770 178 337 _ 16. PSA UNIT — FEED BY—PASS VALVE FAILURE
250/47 250/2 250/10 7~ 250/2 17. RATED CAPACITY OF VALVE
CONVENTIONAL (- O O O CONVENTIONAL (FROM VALVE MANUFACTURER)
N
> TAG NO: PV-242376 SERVICE: PSA FEED TAG NO: PV—242067 SERVICE: V—24219
S SIZE: - SET PRESS: 3250 SIZE: - SET PRESS: N/A
CASE FLOW TEMP MOL WT BACK
300/72 200/12 CASE FLOW TEMP MOL WT BACK
(- / D><t— PRESS 12 g PRESS
13 79,611 35 10.5 328 4 37,300 35 10.5 268
KEY PLAN
d—
~
(@]
3
TAG NO: RV-242023  SERVICE:  V-24218 LINE CODE:
TAG NO: RV-242016 SERVICE: V-24201 SIZE: 1.5F2 SET PRESS: 3500 e.g. 150/53
SIZE: 1.5F2 SET PRESS: 4800
100/5 CASE FLOW TEMP MOL WT BACK 150 — LINE DIAMETER (mm)
CASE FLOW TEMP MOL WT BACK D><— PRESS 53 — LINE EQUIVALENT LENGTH (m)
O 150/47 PRESS BETWEEN NODE POINTS
FIRE 4497 178 33.7 174
FIRE 3706 593 15.4 33
17 6770 178 33.7 -
17 4673 593 15.4 - CONVENTIONAL LEGEND
CONVENTIONAL PRESSURE: kPa (gd)
Q TEMPERATURE: °C
S FLOW: kg/h
o
o
TAG NO: HV—242053  SERVICE:  START—UP (O NoDE POINT
SIZE: - SET PRESS: NA 200/49
CASE FLOW TEMP MOL WT BACK > >()
PRESS
4 9000 397 17.1 102
5
>
8 TAG NO: RV—242375A/B SERVICE: V-24206
SIZE: 6Q8 SET PRESS: 3400
CASE FLOW TEMP MOL WT BACK
PRESS REFERENCE DRAWINGS
400/42 FIRE 8739 254 13.1 6
Orat ><i—
2 82,845 95 10.7 187
6 79,897 60 10.5 167
N
E 17 118,527 95 10.7 -
(@]
© PILOT OPERATED (MODULATING)
TAG NO: RV-242131 SERVICE: PSA FEED
SIZE: 2H3 SET PRESS: 3400
CASE FLOW TEMP MOL WT BACK
BLOCKED 5526 39 4.0 -
17 5655 39 4.0 33
N
CONVENTIONAL E
o
o
TAG NO: PV-242399B SERVICE: H2 PRODUCT
SIZE: - SET PRESS: 3100
200/46 3 |13 SEP 30| RE—ISSUED IFC ON NEXT HARD REV
(= ><I— case | row | temP | moL wr | Back TAG NO: RV-244032  SERVICE:  V—24413
PRESS SIZE: 1D2 SET PRESS: 3400 2A |13 JAN 14| ISSUED FOR CONSTRUCTION GB | KB KH | CV
CASE oW e Mol wr | sack 1 |02 ocT 03| AS—BUILT RV | EG | DEW |MWP
3 11,785 40 2.0 340 PRESS 0 |01 JUL 26| IFD: ISSUED FOR DESIGN LWM| EG |RAMC|MwP DCL
B |01 JUN 19| IFR: ISSUED FOR REVIEW LWM| EG [ BTK
FIRE 527 182 2.0 38
A (00 AUG 02| IFR: ISSUED FOR REVIEW LWM |[RAMC|RAMC| — -
AN
> 17 631 182 2.0 - REV '%SAUTED DESCRIPTION DWN [CHKD| ENG | APP | APP %LPNFI
8 CONVENTIONAL
X
8
N
[Te]
UNIT 244
500/3 1 500/0
- ) / O / 0005.1<
«©
P]
~
3
M
SHELL CANADA LTD.
@ ATHABASCA OIL SANDS
TAG NO: RV-242208A/B SERVICE:  E-24216 DOWNSTREAM PROJECT
SIZE: 4P6 SET PRESS: 4800
PARSONS KRUPP UHDE . TRI OCEAN
CASE FLOW TEMP MOL WT BACK
PRESS RELIEF & DEPRESS FLOW DATA SUMMARY
1 19,233 171 13.9 22 FLUOR HYDROGEN MANUFACTURING UNIT
5 124193 | 10 17.1 226 . UNIT 242
IFC — Issued for Construction
< 17 144,458 10 17.1 - Oct 21, 2013
l:: PILOT OPERATED (I\/IODULATING) SCALE: NTS TOE DWG. No.: 99049—-2—-DG—BG—00001.1 %
=z SHELL DWG NO.: REV. =
o 242.0001.000.043.001 3 3
4 3 I 2 1



4 3 I 2 1

V=24313 V-24301-5 V-24306-10 S—24301 S—24302 S—-24503 V=24511
H2 PRODUCT FILTER PSA ABSORBERS PSA ABSORBERS PSA UNIT SILENCER SILENCER PSA OFFGAS DRUMS . FLOWS & DUTIES: CASE #2 / CASE #24.
NOTE 4 A NOTE 4 CASE #2: H2 PRODUCTION WITH ADDITIONAL CHEMICAL
FEED AND DOW GAS. FGR OFFLINE. CO2 RICH STREAM
TO PSA.
CASE #24: H2 PRODUCTION WITH ADDITIONAL CHEMICAL
R FEED AND DOW GAS. FLUE GAS RECYCLE ONLINE AT
. e e i i i i i i e e e ANy i i i i e e e i i i i i 100%. CO2 LEAN STREAM TO PSA.
| NOTE 2,3 | . MODIFICATIONS TO THE PSA UNIT TO BE DESIGNED BY AIR
| | PRODUCTS.
D A i_ ] . LOGIC CHANGES REQUIRED FOR SWITCHING BETWEEN LEAN AND
RICH CO2 CASES.
HYDROGEN 70 - @ | \ : I i <t : 4. REPLACE PSA ABSORBENT. A
{ 240001 |
V-24313 | e |
| | | |
| 35
| i | 28
I I
o D><] | D><] D<l— é% H—24101
| |
o I Y I 130
D><] D><]
| EQ1/REP |
S A vl N N 0 ot < el IS el I I N il N i |
><1 ><1
$ : EQ2/EQ3 : REFERENCE
| 2 |2l gl gl | 2 el & & Lo A
<> STREAM NUMBER
I I
a | EQ4/PP |
: | 2 lel & &l |= 2 lg] & & la |
2 | | TEMPERATURE — CASE #2 (C)
—(HL | | TEMPERATURE — CASE #24 (°C)
20 | | 8 PRESSURE — CASE #2 (kPa—a)
30 V—24301 V—24302 V—24303 V—24304 V—24305 V—24306 V24307 V—24308 V—24309 V—24310 PRESSURE — CASE #24 (kPa—a)
AN AN AN AN AN AN AN AN AN AN
| NV OV VvV OV OV OV VOV O VOV OV OV O OV VT OV VT T T OV OV O Y O T Vv NV oV NV V[V OV VOV OV OV VT VOV VT O OV O OV Y VNV VT T OV OV O O Y RV OV Vv |
HYDROGEN A ity - — - — iy - — - — iy - — - — iy | FLOW — CASE #2 (kg/Hr)
{228%?2 T Y v o \ v o o v o \ o 8 FLOW — OASE #24 (ka/H)
\ \ \ \ \ \ \ \ \ \
| \ / \ / \ / \ / \ / \ / \ / \ / \ / \ / |
<+ \/ \/ \/ \/ \/ ii \/ \/ \/ \/ \/
X X X X X X X X X X Std. VOL. FLOW — CASE #2 (m> (st)/hr)
| /\ /\ /\ /\ /\ /\ /\ /\ /\ /\ | Std. VOL. FLOW — CASE #24 (m®> (st)/hr)
| / o\ / N\ / o\ /N / N\ / N\ / o\ / N\ / o\ /N |
/o \ /0 \ /o \ /[ \ /[ \ /[ \ /o \ /[ \ /o \ /0
/ \ / \ / \ / \ / \ / \ / \ \ \ / \
I ) ( ( — — N ( — — ( — — ) ( ( — — N I
\A/ ~ ~ e ~ . e ~ ~ \A/
. ] ] ] ] ! ! ! ] . pm—
| | - v=24311 | CONSTRUCTION
21 Oct 2013
B I I
I I
FLUOR’S RESPONSIBILITY IS LIMITED TO THE
HL HL HL HL HL HL HL HL HL HL FLUOR, cusion CONTENT SHOWN IN THIS DOCUMENT.
35 3020 : - ] ] - : 3 |13 SEP 30| RE—ISSUED IFC ON NEXT HARD REV GB | CC |LMF | KH | ¢V
36 96 2C [13 JAN 09| ISSUED FOR CONSTRUCTION GB | KB KH | cv
& 2B |11 AUG 31| RE—ISSUED FOR QUEST DESIGN GB | SM | SM Jl CV | ND/sB
H2 RAW GAS l l 2A |11 MAR 04| RE—ISSUED FOR QUEST DESIGN GB | SM | BS Ji CV | ND/sB
>241OO3 : | 2 |10 NOV 03| ISSUED FOR QUEST DESIGN JH | SM | BS Ji CV | ND/sB
FROM V—24106
OR V=24519 y o o e 1A [10 AUG 24| ISSUED FOR QUEST COARSE HAZOP JH
ij I l_ —|_ —|_ —l_ j I 1 |02 SEP 20 AS—BUILT LWM |MWP [ AAI |MWP HRM
! | | | ! 0 |00 OCT 23| IFC: ISSUED FOR CONSTRUCTION WZF | SW | SW |MWP | DLA |HRM
<] | ' ' | S : \\‘/ REV | D DESCRIPTION DWN [CHKD| ENG | APP | APP [T
| |
| | |
] ] '
‘ ‘ '
: ' S—24302 S—24303 : :
- O
| | i |
| | |
A | SHELL CANADA LTD.
: Y FEED BYPASS TO PURGE GAS | | @ ATHABASCA OIL SANDS
E > | DOWNSTREAM PROJECT
Low SoNTaR? PARSONS . KRUPP UHDE . TRI OCEAN
| |
l e e EE Tt (- —— - —— Sz >
PROCESS FLOW DIAGRAM
| Y - | HYDROGEN MANUFACTURING UNIT
) i i H2 PURIFICATION
; - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - SCALE: NTS TOE DWG. No.: 99049—2—-DG—BB—00003.1
5 T 243.0001.000.040.001 T3

0031—F6l

4 3 ' : | !
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V—=24413 V-24401-5 V-24406-10 S—24401 S—24402 S—24403 V—24411
H2 PRODUCT FILTER PSA ABSORBERS PSA ABSORBERS PSA UNIT SILENCER SILENCER PSA OFFGAS DRUMS . FLOWS & DUTIES: CASE #2 / CASE #24.
NOTE 4 A NOTE 4 CASE #2: H2 PRODUCTION WITH ADDITIONAL CHEMICAL
FEED AND DOW GAS. FGR OFFLINE. CO2 RICH STREAM
TO PSA.
CASE #24: H2 PRODUCTION WITH ADDITIONAL CHEMICAL
TN FEED AND DOW GAS. FLUE GAS RECYCLE ONLINE AT
- - - - - - - - - - - - BRI - - - - - - - - - - - - 100%. CO2 LEAN STREAM TO PSA.
| NOTE 2,3 | . MODIFICATIONS TO THE PSA UNIT TO BE DESIGNED BY AR
| | PRODUCTS.
D A ] . LOGIC CHANGES REQUIRED FOR SWITCHING BETWEEN LEAN AND
: i RICH CO2 CASES.
| |
HYDROGEN TO | | 4. REPLACE PSA ABSORBENT. A
|—24201 B @ A | A D
{ 240001 |
V—24413 | F—— | —-—+ |
| | | |
| 35
| ;iz | 28
| |
Ho D>< -y D>< D><—3 H—24201
i PROD 242.002 >
| “
I Y I 130
>< ><
| EQ1/REP |
S G 0 N A ot I L Lo Ly L Lk '
><] ><]
$ : EQ2/EQ3 : REFERENCE
| 2 |2l gl gl | = g lg] lel L& A
<> STREAM NUMBER
| |
a ! EQ4/PP !
C !_ | E ; E ; E ; E 3 E 3 | TEMPERATURE — CASE #2 (°C)
X | | TEMPERATURE — CASE #24 (°C)
20 | | 8 PRESSURE — CASE #2 (kPa—a)
30 V—24401 V—24402 V—24403 V—24404 V—24405 V—24406 V—24407 V—24408 V—24409 V—24410 PRESSURE — CASE #24 (kPa—a)
AT AN AT AN AN AT AT AT AT AN
| NV oV OV VOV VO VT VOV Y VO O N N NV VT O N N VT O VY TV T Y T V] YRR YR\ I I R A A G A R A A T ER E e |
Egg%ﬁ%g“ é% Lo — o — 7 o — iy o — o — 7 o — 7 o — 7 o — iy | FLOW — CASE #2 (kg/Hr)
\/ \/ \/ \ \/ \/ \/ \/ \/ \
| \ / \ / \ / \ / \ / \ / \ / \ / \ / \ / |
<+ \/ \/ \/ \/ \/ ii \/ \/ \/ \/ \/
X X X X X X X X X X Std. VOL. FLOW — CASE #2 (m> (st)/hr)
| /\ /\ /\ /\ /\ /\ /\ /\ /\ /\ | Std. VOL. FLOW — CASE #24 (m> (st)/hr)
| /\ /[ \ /\ / o\ /[ \ /[ \ /\ /[ \ /\ / o\ |
/\ /[ \ /\ /[ \ / 0\ / 0\ /\ / 0\ /\ /[ \
/ \ / \ / \ / \ / \ / \ / \ \ \ / \
I o o o o N o o o o o o N I
. ~ . ~ . . . . . ~
A + + + + + + + + A ISSUED FOR
| | CONSTRUCTION
I . g v=24411 | 21 Oct 2013
B |
| |
FLUORS RESPONSIBILITY IS LIMITED TO THE
X X X X X X X X & & FLUOR, :cvsion CONTENT SHOWN IN THIS DOCUMENT.
35 3020 : - ] < - : 4 |13 SEP 30| RE—ISSUED IFC ON NEXT HARD REV GB | CC |LMF | KH | ¢V
36 96 3C |12 DEC 21| ISSUED FOR CONSTRUCTION GB | KB KH | CV
A 3B |11 AUG 31| RE—ISSUED FOR QUEST DESIGN GB | SM | SM Jl CV | uo/sB
g224R2AVOVO§AS ‘ | : 3A |11 MAR 04| RE—ISSUED FOR QUEST DESIGN GB | SM [ BS | J | ¢V | ND/sB
FROM V—24206 I 3 |10 NOV 03| ISSUED FOR QUEST DESIGN JH | SM | BS Jl CcVv MD/SB
OR V=24219 /L o o e 2A [10 AUG 24| ISSUED FOR QUEST COARSE HAZQOP JH
i j I l_ —|_ —|_ —l_ j I 2 |02 SEP 20| AS—BUILT LWM [MWP [ AAI [MWP HRM
l | | | l 1 {01 MAY 31| IFC: ISSUED FOR CONSTRUCTION LWM| EG [RAMC(MWP| — [DCL
<] | ' ' | S : \\‘/ REV | D DESCRIPTION DWN [CHKD| ENG | APP | APP [T
| ! ! |
| | |
N N '
' ‘ ‘ : |
| S5-24402 S5=24403 | | DRAWING REVISION "0”
Y > | e — AFFIXED WITH P.ENG.
STAMP ON 00.10.16
FULL SIZE VERSION OF THIS DRAWING
| AND STAMPED BTY: STAMPED WITH PERMIT TO PRACTICE
| | i | ROBERT A. MACDONALD.||| 31 RV 0
A : SHELL CANADA LTD.
: Y FEED BYPASS TO PURGE GAS - | | @ ATHABASCA OIL SANDS
E | DOWNSTREAM PROJECT
Low SoNTaR? PARSONS . KRUPP UHDE . TRI OCEAN
| |
l e e EE Tt (- —— -
PROCESS FLOW DIAGRAM
| Y - | HYDROGEN MANUFACTURING UNIT
) i i H2 — PURIFICATION
; - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - SCALE: NTS TOE DWG. No: 99049—4—DG—BB—00001.1
= SHELL DWG NO.: REV.
o 244.0001.000.040.001 4

0011—F6L

4 3 ' : | !



4 3 t 2 1
E-24602A/B E-24604A/B E-24605A/B E-24601A/B V-24601 V—=24602 E-24603A/B V—24603A/B NOTES
LEAN / RICH LEAN AMINE LEAN AMINE STRIPPER OVERHEAD AMINE STRIPPER STRIPPER REFLUX STRIPPER STRIPPER REBOILER
AMINE EXCHANGER COOLER TRIM COOLER CONDENSER 6300 mm ID X 30400 mm T/T DRUM REBOILERS CONDENSATE POTS 1. REFER TO HEAT AND MATERIAL BALANCE, DOCUMENT
64.0 MW 415 MW 29.5 MW 25.3 MW 3300 mm ID X 7300 mm T/T 96.1 MW 1500 mm ID x 4200 mm T/T NUMBER 245.0001.000.046.001, FOR STREAM
NOTE 4 NOTE 4 INFORMATION.
36
L 36 2. ALL AMINE PUMPS ARE CONTAINED WITHIN CURBED
co2 CONTAINMENT AREAS.
247.001
> 3. REBOILER CONDENSATE POT LEVEL TO BE SET TO ALLOW
24N 04 TO V=24701 FLOODING OF STRIPPER REBOILER TUBES.
PURGE WATER 5ttt et 1
241.005 | \ \ - | 4. REBOILERS AND CONDENSATE POTS ARE 2 x 50%.
oM V—24119 | cws : ONE TRAIN IS SHOWN.
548 | | 5. EQUIPMENT DRAINS ARE HARD—PIPED TO THE AMINE
PURGE WATER | | DRAIN DRUM.
>242.006 |
— _ | 6. 3 X 50% PUMPS FOR A TOTAL FLOW RATE OF
FROM V—-24219 B @ | 1511 m3/h.
| F————
WATER MAKE=UP ¢ i 'u 1 | | jl CONTROL VALVES ARE 2 X 50%.
> 246.004 > | | |
ROV E=246071 /8 | | 8. HMB FLOW RATE FOR STREAMS 7, 15 AND 16 REFLECT
- ! THE TOTAL AMINE FLOW.
o8 E-24601A/B | :
KO LIQUIDS - 9. STAGED CUTBACK FOR REDUCTION OF LP STEAM TO
> 247.001 . I | REBOILERS BASED ON LP STEAM HEADER PRESSURE.
FROM V—24702/ |
V—24703/V—24704 cwr | —{clrme————— e .
|
|
V—24602 .
3 WASTE WATER
10 /_\ 246.004 »
- TO WWTP
ANTI—FOAM ANF
246.002 -
FROM S—24602
(P—24606) P—24603A/B
RATIO NOTE 2
e o ..———————Ye—e—iE :
|
: TRIM
l R O —,,-
|
|
| |
| _ |
: r SPLIT
TO E—24603B
10A _
| i | | > STEAM CONTROL
| [ ]
| 24 :
|
LEAN AMINE | NOTE 9|
246.002 | @ _— 21 |
START—UP 7 — LP STEAM HEADER
FROM P—24602A/B/C FROM E-24602B 106 /83 \ . e r__ l == ~~= PRESSURE
6 ' 7 7 i | |
| |
e S— O - o g | SP LIMIT
NN 1 ~“~NNFE T o T T AT, o AT o Ry o Ul | _
RICH AMINE @ <5> Py T Up NOTE 7 NOTE 8 NOTE 8 NOTE 7 r | —= T0 E-246038B
>241 005 A A\ 1] [N ——— | MM rmrrermr| : :
FROM V—24118 E—24602A 20 | |
TO E—246028 ) ) |
RICH AMINE @ C C —— @ - :
>242.006 >
FROM V—24218 10 E£-246028/ | | | ISSUED FOR
E—24604B/ et— | I | | LEGEND CONSTRUCTION
RICH AMINE 5C E~246058/ 1 [ 118 \ | | | | 04 Jun 2013
>441.005 - | | STREAM
FROM V—44118 1 1 A - 79 —I | N
LEAN AMINE NNE 12 | 101 TEMPERATURE, °C
246.003 e op o< \ - — - | , LP STEAM FROM
FROM P—24604/ A | ¢ HEADER
P—24605 | PRESSURE, kPag
LEVEL SIGNAL E—24603A :
241.005 ——————————— q 4—‘ NOTE 4 |
! | B> TO E—24603B XX XXX ) FLOW, kg/h
LEVEL SIGNAL RATIO | | V2480
__________ [ N ———... I ————————————————————————————. -
242.006 \V=24601 ‘ T LEVEL SIGNAL
LEVEL SIGNAL | B —— @ ———————————————————————— 246.004
441.005 €——————————— -
Y 11
J
@ / 2 |13/05/24 | ISSUED FOR CONSTRUCTION GB [ KB |SL|KH|CV
14 1 {12/11/23| ISSUED FOR CONSTRUCTION GB | KB | SL [ KH | Cv
RECOVERED AMINE ¢ 81
S 246.003 - < 03 OB | 11/08/31| RE—ISSUED FOR DESIGN GB | SM | KH | Ji | CV |Mo/SB
O V24605 - Y - OA | 11/03/01| RE—ISSUED FOR DESIGN B | SM|KH]| Ji | cv /s
0 |10/11/08 | ISSUED FOR DESIGN JH{QC[KH | JI |cv M/sB
~
S~——1 VFD —VI\I)%EArESSOEA 102A LP CONDENSATE  |Rev | DU DESCRIPTION DWN |CHKD| ENG | APP | AP (G0
P—24601A/B/C A ' 246.004 »
NOTE 2,6 I TO E—24606A
|
CWS |
| PRESSURE
| SIGNAL
S 246.002
/78 \ /50 \
15 16 A
v -] g CWS | /30 \
NOTE 8 NOTE 8 NN | 17 LEAN AMINE
// \\ |
E-24604A onR b1 [Th 246.002 > SHELL CANADA
£-24605 | T0 v-24604 @
|
FROM E—24602B/ |
CWR E—24604B/
Y E—246058/ i FLUOR.
PROCESS FLOW DIAGRAM
UEST CCS PROJECT
P—24601A/B/C P—24603A/8 Q
LEAN AMINE PUMPS STRIPPER REFLUX PUMPS AMINE STRIPPER SYSTEM
FLOW: 755.3 m3,/h NOTE 6 FLOW: 45.7 m3/h
- DIF. PRESSURE: 737 kPa DIF. PRESSURE: 583 kPa
. POWER: 155 kW POWER: 7.5 kW orE. NONE ———
= SHELL DWG NO.: REV.
S| DaTESTAMP: FORMAT TBD 246.0001.000.040.001 2
4 3 2 1




FORMAT A1

I

LEAN AMINE

START—-UP

V—-24604
LEAN AMINE
FILTER
355 m3/h

TK=24602

ANTI-FOAM
INJECTION TANK

1 m3

S—24602

ANTI-FOAM
INJECTION PACKAGE

5—24602
NOTE 5

V—-24608
LEAN AMINE
CARBON FILTER
75 m3/h

V—-24609
LEAN AMINE
POST FILTER
75 m3/h

< 246.001
TO E—24602A/B

PRESSURE SIGNAL

246001 { — — — — — — — — -

TO P—24601A/B/C

LEAN AMINE

<

T
|
|

246.001
FROM E—24605A/B

LEAN AMINE

NNF

246.003
FROM P—24604

STARTUP

V—=24604

TOTE |
TANK |
‘ NNF ANTI—FOAM
/_\ | 246.001 »
- | TO V-24601
|
P—24606 ‘
o VENDOR
FLUOR
NNF
\ NNF
@1 LEAN AMINE
B i 242.006 »
| I L TO V24218
| NNF
@ <4> @bl LEAN AMINE
18 /_\ 241.005 »
I - TO V-24118
P—24602A/B/C
NOTE 3.4 Y 4C Y LEAN AMINE
441.005 »
TO V—44118
ANF LEAN AMINE
> S0TOOMN 246.003 »
TO TK-24601

NOTES

1. REFER TO HEAT AND MATERIAL BALANCE, DOCUMENT

NUMBER 246.0001.000.046.001, FOR STREAM
INFORMATION.

2. EQUIPMENT DRAINS ARE HARD—-PIPED TO THE CLOSED
AMINE DRAIN COLLECTION DRUM.

3. ALL AMINE PUMPS ARE CONTAINED WITHIN CURBED

CONTAINMENT AREAS.

4. 3 X 50% PUMPS FOR A TOTAL OPERATING FLOW RATE OF

1418 m3/h.
5. TOTE TANK AND P—-24606 ARE PART OF VENDOR PACKAGE
S—24602.
LEGEND
STREAM
NUMBER
——XXX TEMPERATURE, °C
__XXX PRESSURE, kPag
XXXXX ) FLOW, kg/h
1 12/11/23 ISSUED FOR CONSTRUCTION GB|KB|SL |[KH]|CV
OB 11/08/31 RE—-ISSUED FOR DESIGN GB|SM|[KH | JI | CV MD/SB'
0A 11/03/01 RE—-ISSUED FOR DESIGN GB|SM|[KH | JI | CV |MD/SBI
0 10/11/08 ISSUED FOR DESIGN JH|IQC|KH| Jl | CV MD/SBI
REV '%SAL{EED DESCRIPTION DWN |CHKD| ENG | APP | APP (j\LF[“FT

V—=24609
@ SHELL CANADA
FLUOR,
PROCESS FLOW DIAGRAM
QUEST CCS PROJECT

P—24606 P—24602A/B/C 'SSUED FOR AMINE FILTRATION AND

NJECTION PUMP CHARCE. PUMPS CONSTRUCTION ANTI—FOAM INJECTION
NOTE 5 oF Hﬁ%\’g:sguofgé-z srggé hk'\;)%TE 4 07 Feb 2013 SCALE: NONE | T0E DWG. No.
DATESTAMP: FORMAT TBD POWER: 710 kW ek DG O 246.0001.000.040.002 =
3 1



FORMAT A1

I

TK=24601

AMINE MAKE-UP TANK
5000 mm ID X 12500 mm H
WORKING CAPACITY: 196 m3

TK=24603

AMINE MAKE-UP TANK
5000 mm ID X 12500 mm H
WORKING CAPACITY: 196 m3

V—24606

AMINE DRAIN DRUM
2600 mm ID X 8100 mm T/T

V=24605

DRAINED AMINE
FILTER
FLOW: 25 m3/h

S—24601
AMINE DRAIN DRUM SUMP

VENT
e ﬂ
NITROGEN ¢ i i
INTERMITTENT
MAKE-UP AMINE ]
NOTE 3
LEAN AMINE NNF NNF CONDENSATE
246.002 — - \ > 246.004 {
FROM FILTRATION SHUT DOWN { ( ( FROM P—24608A/B
) )
TK—24601 TK=24603 a
NOTES 4,11 NOTES 4,11 —@———'
_ |
r @* < | MIXING /PUMP MIN FLOW
LP STEAM ¢ i > —— —. e - i ¢ LP STEAM
) \
CONDENSATE (eg—————————+ —— ——— ———— —7 S— B, CONDENSATE /35 \ /_\
-
'_
=z
Ll
E
P—24605 s
NOTE 2,8 i
'_
START—UP/
Y MAKE—UP AMINE
NNF
246.001
START—UP D
TO V—24601
\ START—UP AMINE
P-24604 STAETN_FUP 246.002 »
NOTE 2 TO V—24604
L
ROREERE
=z
RECOVERED AMINE
i >< 246.001 >
NNF TO V—24601
V=24605
R e :
|
i |
NITROGEN ¢ |
| WASTE WATER
> . INTERMITTENT 246.004 >
| TO WWTP
| VENT 271 /471
|
- v 2 b
i NOTE 5
/
ANANN NANAN
AMINE FROM DRAINS ) |
NOTE 10 |
KO LIQUIDS/DRAINS :
247.001
> I V=24606
FROM COLLECTION |
HEADER :
P—24607 ( )~
NOTE 7, 9
S—24601
NOTE 6
ISSUED FOR
CONSTRUCTION
07 Feb 2013
P—24607 P-24605 P-24604
AMINE DRAIN PUMP AMINE MAKE—UP AMINE INVENTORY
FLOW: 25 m3/h PUMP PUMP
DIF. PRESSURE: 641 kPa FLOW: 15 m3/h FLOW: 60 m3/h
POWER: 4.5 kW DIF. PRESSURE: 300 kPa DIF. PRESSURE: 758 kPa
POWER: 3.7 kW POWER: 30 KW

DATESTAMP: FORMAT TBD

1

NOTES

1. REFER TO HEAT AND MATERIAL BALANCE, DOCUMENT
NUMBER 246.0001.000.046.001, FOR STREAM
INFORMATION.

2. ALL AMINE PUMPS ARE CONTAINED WITHIN CURBED
CONTAINMENT AREAS.

3. TRUCK CONNECTION NEAR TANK.

4. AMINE MAKE—UP TANK NORMALLY CONTAINS UNDILUTED
MDEA/DEDA, BUT WILL CONTAIN DILUTED AMINE SOLUTION
DURING MAINTENANCE TURNAROUNDS.

5. CHECKER PLATE ON TOP OF SUMP.

6. LIQUID COLLECTION IN SUMP TO BE REMOVED BY
VACUUM TRUCK.

7. DRUM TO BE ELECTRICALLY TRACED.

8. PUMP WILL HAVE A WAREHOUSE SPARE.

9. SUMP TO COMPLY WITH ERCB DIRECTIVE 55 CONTAINMENT
REQUIREMENTS.

10. EQUIPMENT DRAINS ARE HARD—PIPED TO THE CLOSED
AMINE DRAIN COLLECTION DRUM.

11. ALL LIQUID NOZZLES ON TANKS ARE LOCATED BELOW LLL.

12. TANKS TK—24601 AND TK—24602 OPERATE AS ONE
STORAGE FACILITY AND MUST BE ISOLATED TOGETHER.
TANKS CANNOT OPERATE INDEPENDENTLY.

LEGEND

STREAM
NUMBER
——XXX TEMPERATURE, °C
__XXX PRESSURE, kPag
XXXXX ) FLOW, kg/h
1 [12/11/23 ]| ISSUED FOR CONSTRUCTION 6B KB | SL|kH]cv
OB 11/08/31 RE—-ISSUED FOR DESIGN GB|SM|[KH | JI | CV MD/SB'
0A 11/03/01 RE—-ISSUED FOR DESIGN GB|SM|[KH | JI | CV |MD/SBI
0 10/11/08 ISSUED FOR DESIGN JH|IQC|KH| Jl | CV MD/SBI
REV '%SAL{EED DESCRIPTION DWN |CHKD| ENG | APP | APP (j\LF[“FT

€

SHELL CANADA

FLUOR,

AMINE STORAGE AND DRAIN COLLECTION

PROCESS FLOW DIAGRAM
QUEST CCS PROJECT

ScALE: NONE

ITOE DWG. No.:

SHELL DWG NO.: REV

246.0001.000.040.003 1

1



FORMAT A1

4 3 1 2 1
S—24604 V—=2460/ E-2460/ E-24606A/B NOTES
C02 VENT STACK CONDENSATE FLASH DRUM CONDENSATE COOLER LP CONDENSATE / DEMIN
EXIT TIP 500 mm 1D 3000 mm ID x 6300 mm T/T DUTY = 0.7 MW WATER EXCHANGER 1. REFER TO HEAT AND MATERIAL BALANCE, DOCUMENT
TOTAL HEIGHT. 50000 oarm U 138 N NUMBER 246.0001.000.046.001, FOR STREAM
NOTE 5 9 INFORMATION.
2. 2 x 100% PUMPS FOR TOTAL FLOW RATE
OF 183 m3/h.
LP_CONDENSATE
S 246.001 - 3. 2 X 50% PUMPS FOR TOTAL DESIGN FLOW RATE
OF 185 m3/h.
FROM V—24603A
4. 2 X 50% PUMPS FOR TOTAL DESIGN FLOW RATE
OF 6236 m3/h.
5. START—UP PIPING REQUIRED FOR INITIAL AMINE FILL
LEVEL SIGNAL AND DILUTION WITH CONDENSATE.
VAID fa— |- FC oo 251.001
| RO V25705 6. TO MEASURE THE QUEST CCS UNIT CAPACITY DURING
INITIAL START—UP, AS PROPOSED TO THE GOVERNMENT.
y OF ALBERTA.
DEMIN WATER 108 [ 22\ BN pe
N DEMIN WATER 7. CO2 VENT STACK HAS A 900 mm BASE DIAMETER WHICH
251.001 B - TN 251001 > IS PROVIDED FOR PIPING CONNECTIONS, A MAIN RISER
FROM DEAERATOR FEED SYSTEM - STACK WHICH IS 600 mm DIAMETER AND A 500 mm
FV—251001 VENT E—24606A TO V—25102 TIP DIAMETER WHICH IS 2.4 m LONG.
/74 \
i P_24610A/B 8. RECOVERED CONDENSATE ANALYSER (pH & COND.)
NOTE 3 LOCATED IN UNIT 246 WITH SWITCHING VALVES LOCATED
AT UNIT 251 SOUTHWEST OF RCC TANK TK—25101. WASTE
B WATER LINE FROM QUEST AND RE—ROUTED QUEST POC
——= LC FROM V—246038 §———————————————__ o COMBINE ON NEW PIPERACK FOR DELIVERY TO POC TIE-IN
| l | ON MAIN UTILITY PIPERACK (TO UNIT 271).
! |
— | | |
| 102B
LY _SIGNAL | | | \ » LP CONDENSATE
_____________________ I I e D)
246.001 - a -(-X T C FROM V-24603B
FROM V—24603A TN
NITROGEN § - e s N
/\ E-24606B
LP CONDENSATE § B
V24607 -
4@ ____________________________________ . 23A WATER MAKE—UP
HP CONDENSATE 104 | 241.005 »
248.001 B : __ TO V—24119
FROM V—24805 /35 _\
| STARTUP * @ WATER MAKE—UP
\/ o | = A 242.006 »
| TO V—24219
|
) R S -0 |
|
|
| ¥ | P—24609A/8
|
| CWR |
NOTE 8 |
106 @ :
pH | WATER MAKE—UP
COND ! INTERMITTENT =
| 246.001 > ISSUED FOR
TO V—24602 CONSTRUCTION
£ 2460778 3/2\ | 04 Jun 2013
NOTE 6 | LEGEND
|
NOTE 2 A RECOVERED CLEAN NUMBER
Y 105 i * E CONDENSATE
251.001 » TEMPERATURE, *C
TO RCC SYSTEM
(TK—=25101)
XNC ° NOTE 8 05 POTENTIALLY OILY PRESSURE, kPag
CONDENSATE
NNF S
CXXXXX ) FLOW, kg/h
A TO WWTP UNIT 271 X0 o/
QOZ VENT HP VENT /ﬁ
247.002 Bl \INF WASTE WATER
FROM C—24701H ] 246.003<
& PIPELINE ‘[ FROM P—24607
Q02 VENT LP VENT @ WASTE WATER
247.001 P j‘ - 246.001{ |2 13/05/24 | ISSUED FOR CONSTRUCTION GB| KB [ SL|kH]cv
FROM V—24701 FROM P—24603A/8 | ! |12/11/23] ISSUED FOR CONSTRUCTION 68| kB |SL [kH]cv
cO2 VENT S_24603 ] 0B | 11/08/31| RE—ISSUED FOR DESIGN GB | SM|KkH | Ji | cv /s
> 247.002 / ' NOTE 5 START—UP CONDENSATE | oA | 11/03/01| RE—ISSUED FOR DESIGN GB|SM|KH]| Ji | cv /s
EROM C—24701F »<4— B> AMINE DRAIN SYSTEM 246.003 > [ T10/11/08 | 1SSUED FOR DESIGN JHlac [kr | Jr | cv /s
NNF TO TK—24601/03 o e
AN N\ E REV DATE DESCRIPTION DWN |CHKD| ENG | APP | APP APP
COOLING WATER SUPPLY @ *m /—\
252,002 B
FROM COOLING TOWER
P-24611A/B
: : NOTE 4 UNIT 247/248 UNIT 246
| | STORMWATER TO HMU COOLING WATER USERS COOLING WATER USERS
| | 1/2 QUEST ABSORBER E—24701, E—24702, E-24703 E—24601, E—24604, E—24605
STROMWATER COLLECTION INSIDE C __ _ _ | AREA MH—006 E—24704, E—24705 & E—24607 SHELL CANADA
CURBED UNIT 246 AREA | | & E—24804
| |
| |
| | AMINE DRAIN SYSTEM
| P-24612 | FLUOR.
Lo N H
P | COOLING WATER RETURg PROCESS FLOW DIAGRAM
252.002
UEST CCS PROJECT
UTILITY PLANT/COGEN Q UTILITIES SYSTEM
P—24612 P-24608A/B P-24609A/B P-24610A/B P-24611A/B
STORM WATER PUMP RECOVERED CLEAN CONDENSATE PUMPS WATER MAKE—UP PUMPS DEMIN WATER SUPPLY PUMPS COOLING WATER BOOSTER PUMPS
FLOW: 10 m3/h FLOW: 183 m3/h FLOW: 9.9 m3/h FLOW: 92.5 m3/h FLOW: 3118 m3/h HOLD
DIF. PRESSURE: 152 kPa DIF. PRESSURE: 602 kPa DIF. PRESSURE: 2933 kPa DIF. PRESSURE: 503 kPa DIF. PRESSURE: 214 kPa scALe: NONE TOE DWG. No.:
POWER: 0.4 kW POWER: 37 kW POWER: 15 kW POWER: 55 kW POWER: 280 KW SHELL DWG NO. REV.
NOTE 2 NOTE 3 NOTE 4 246.0001.000.040.004 2

1



ISSUED FOR DESIGN SHELL CANADA ENERGY
ATHABASCA OIL SANDS
DOWNSTREAM PROJECT
FLUOR.
BATTERY LIMIT INTERFACE TABLE
QUEST CAPTURE INTERFACE
UNIT 246
. 246.0006.000.067.001
Rev[ O
Pipe CL Northina| Eastin conn.l In/ PaID seh Lne | Fluld Line Matl, ln;umt;m e o] Trect Const. | Severity Mass Flow Prassure Temperature Properties : Design Code
Fluid Description et 9 9 Type | Out Phase Number “| Size | Code{ Number | Class ml kres ™ | Class Rating | Minimum | Normmal | Mmdmum | Design Normal | Maximum | Normai Max | Viscosity E (EMW)M, Press Temp Notes Rev
m m m (NPS] mm__| Type] C kg kgh kgh kg | KPalgs) | KPaiga) | G ‘T [ mPas | kg/m’ | KPalga) | °C
Unit 248 Quest - Process Lines fo HMU 172 - West Side of Unit 246
16 ] P 248080 | DAG H/ xx ET/10
ISBL || ean Amine to HMU1/2 Bw |out| L 248,011 AL S AL 849,758 | 849,758 | 849758 | 3769 30 546 | 1040 | 8000 90 |2 m/s velocity limit for CS pipe c
0SBL
10 | P 4 DJE H ET/10 ty timi
ISBL__ lpieh Amine from HMU1/2 sw | IN| v | 248001 242004 AL e ) ET0 934,842 | 934642 | 0340842 | 2001 64 411 | 1102 | 3s00 | o5 |UpperboundSmisvelocitylimitforSS | o
OSBL pipe. Properties are for liquid fraction
2 | SCH | 246003 H T/10
1SBL__lvash wWater Makeup to HMU 1/2 Bw |out| L 248,022 SAG | M/} e | ET/10 ] s018 | so18 | o018 2020 35 0.74 984 | 4850 60 c
OSBL
3 P 241076 | PJE H ET/10 - i
ISBL__\wash water Purge BW | IN L 246.008 LM x| ET | 9,126 5,126 9,126 76 38 0.68 94 3500 go |Includes CO2 rich waters, Line number |
OSBL to reflect origin point
ISBL s | kp | 248005 | PUG H/ o ET/10 Small bore Injection piping to be
Anti Foam |njection ouTt L 246.014 R e 42 85 3800 15 168.00 1,018 4000 50 |supported Based on injection rate to o]
OSBL meet 200 ppmw into Lean Amine
Potentialh Sewe 2 | ww | 246001 AB H/ T/10
15BL P y Oy Storm Water Sewer sw |out| L 246,035 2 u x| ETI0 | 0 0 10000 | 10000 | 380 5-15 150 | 1000 | 700 50 c
osBL_|(POSWS)
Unit 246 - Proc in Pipeline Scope area - North West Side of Unit 246 ' '
ISBL o Dense 8 GC 247059 | PJL(C) U/G piping temperature constraint to be|
CO2 to Pipeline BW |OUT 247.014 A S - 148,496 | 148496 | 148496 | 9000 | 13900 43 0028 | 4020 | 14780 | 60 |checked, check4BNRS aspartof c
Phase
OSBL future
P Y S—
B pipeiine-vent ew || v | a2erou el S R NNE 500 = unit Rot defined-and metallurgy offect |  C
OSBL netknown
Unit 248 Quest - Underground Utliities Lines - North Side of Unit 246
2 | wo | Mewx | udB HA o ET10 Underground-ic-the-curent supply-point.-
‘Naed-to-consider-u:
19BE | potable Water W o NNE 14000 | 780 @ 030 | 8622 | 00 | 130 |eece e S | C
G& 2 | wo | 28%esx | WMX ot Y
L IFirewat Nl oL 258.004 NNF 250,000 | 900 5 152 | 1,0004 | 1100 27 |1 of 2 Tie-Ins - Underground c
0SBL 12 | FW | 2580 | UHY
1SBL__l¢irewater N| L 258.004 NNF 250000 | 900 5 152 | 10004 | 1100 27 |2 of 2 Tie Ins - Underground c
OSBL 12 FW 2585%00¢ UHY
Unit 246 Quest - Process & Utiiities Lines - North Side of Unit 246
1sBL ] 4] P 246081 | DAG H/ xx ET/10 o _
Lean Amine to HMU3 Bw |out| L 246.101 SR WL 625,733 | 625733 | 625733 | 3769 30 546 | 1,040 | 6000 80 |2 mis velocity limit for CS pipe ¢
0SBL ] p 285155 | DAG H/ x ET/10
0]l p 248002 | DJE H/ o ET/10 i
ISBL__IRich Amine from HMU3 Bw | N | va | 246101 B 889,658 | 680,658 | 689,858 | 2870 64 411 | 1408 | 3500 g5 [Upper bound Smis velocity fimit for SS |
OSBL 10 P 285156 DJE H/ XX ET/10 pipe. Properties are for liquid fraction
1SBL 6 wi 246007 uJD H/ XX ET/10 Requires re-rate of existing spec to allow DT to
DWR Demin Water Retum Bw |out| L 246.101 s 184,890 | 203,400 | 203400 | 416 84 049 | 9852 | TBD be Incressed to match new operating c
OSBL 8 wi 285003 uJd H/ K ET/10 temperature,
1SBL 8 sC 248008 SAB H/ XX ET/10
RCC Recovered Clean Condensate Bw Jout| L 246.101 B T 153804 | 161,718 | 161,718 | 350 74 030 | 9756 | 1400 | 130 |needto check pressure profile c
OSBL 6 | sc | 285210 | sam H/ xx ET/10
ISBL 2 SS 248001 SAG H/ XX
LT RHC H P Steam BW | IN| Vv 246.101 589 850 850 4350 257 002 | (180) | 5170 | 415 |used for TEG Regeneration c
0SBL 2 | ss | 285088 | saG H/ x
1SBL 36 | SL | 246001 | SAB H/ o , -
SLL P Steam BW | IN| Vv 246.101 166,300 | 166,300 | 170326 | 335 160 001 | ¢80y | 500 250 |includes utilty stations c
OSBL 36 | sL | 285145 | sam Hi x
1SBL N 2 | AU | 248001 | ULB
AU Utility Air BW | IN| Vv 246.101 NNF 250 250 700 45 002 | 90y | 1200 70 c
0SBL 2 | Aau | 285148 | uLB
\SBL N 2 | WU | 246001 | UAB H/ xx ET/10
WU Utility Water Bw | IN| L 246.101 NS NNE | 11000 | 11,000 250 35 072 | 9941 | 1650 | 122 c
OSBL 2 | wu | 285041 | uaB HY x ET/10
1SBL A 3 Al 248001 | ULB
Al Instrument Air BW | IN] v 246.101 131 164 164 700 45 002 | 9.0y | 1200 70 c
0SBL 3 Al 285150 | ULB
4 | WP | 246002 | PJB H/ xx ET/10 ; e
ISBL__|\waste Water Bw fout| L | aes100 | | Y| T e MR P L 12,000 | 12,000 | 12000 | 250 40 072 | 9023 | 1650 | 122 |Incudes COZ rich waters, tie-n to .
OSBL 4 WP 285034 PJB H/ xx ET/10 POC, HOLD on Line Size
1SBL . 2 Gl 246001 uLB N2 S'(nppmg gas al 285 kg/hlo TEG
Gl Nitrogen Bw | IN]| v 248.101 94 486 486 900 5 45 002 | (280) | 1500 70 |(change from 170 kg/h) + blanketing c
SBL 2 Gl 285068 ULB requirements
5 | W | 246001 | UJB H/ o ET/10
DWS Demin Water Supply BW | IN| L 246.101 . 184,800 | 203400 | 203400 | 416 22 095 | oo7e | 1700 70 c
OSBL 6 | wi | 285002 | usB H/ o ET/10
Unit 246 Quest - Underground Utllitles Lines - East Side of Unit 246
30 | CWR | 246018 | UAB
1SBL__JWR Cooling Water Retum Bw [ouT| L 246.025 5,700,134 | 5,832,003 | 6,079,878 340 42 063 | 9915 | 1200 58 |Line is Underground outside of Unit 246]  C
0SBL 30 | cwRr | 282015 | uaB
ISBL . 30 | CWS | 246001 | UAB — ) ‘
CWS Cooling Water Supply BW | IN| L 246.024 5,700,134 | 5,832,003 | 6,079,878 420 25 089 | 9972 | 800 58  |Line is Underground outside of Unit 246]  C
0OSBL 30 | cws| 282015 | uAB




4 3 1 2 1
V—=24701 E—24701 V=24702 E—24702 V=24703 E—24703 V—=24704 E—24704 NOTES
COMPRESSOR SUCTION KO DRUM COMPRESSOR 1ST STAGE COOLER ~ COMPRESSOR 2ND STAGE KO DRUM COMPRESSOR 2ND STAGE COOLER ~ COMPRESSOR 3RD STAGE KO DRUM COMPRESSOR 3RD STAGE COOLER ~ COMPRESSOR 4TH STAGE KO DRUM  COMPRESSOR 4TH STAGE COOLER
3500 mm ID X 3400 mm T/T 2.7 MW 2800 mm D X 3000 mm T/T 2.4 MW 2500 mm ID X 2600 mm T/T 3.0 MW 2100 mm ID X 3300 mm T/T 2.2 MW b e o o e, BANCE, DOCUMENT
INFORMATION.
2. LIQUID COLLECTION BOOT.
PRESSURE SIGNAL
P > e 247.002
| FROM 8TH STAGE
: SIGNAL
| F———— I T e 247.002
: l COMPRESSOR CONTROLLER 10 SBTL%WSngE
! : PERFORMANCE CONTROLLER
: | SIGNAL
| T - ANTI-SURGE CONTROL | 47 000
: : : 6TH STAGE BLOW—-OFF CONTROL TO 6TH STAGE
| | 8TH STAGE BLOW—OFF CONTROL BLOW—OFF
| | | SIGNAL
| | | r-H--———-——————-—-—-———— >
| L L e 247.002
| L | TO ANTI—SURGE
| | : | TEMPERATURE SIGNAL
| o | e 247.002
: : : : FROM 8TH STAGE
| I | |
| I : |
|
: L : ANTI SURGE
| | : | SPILL BACK
| |
- | | | 247.002
|
: L | FROM C—24701H
| I I
| | I I
| L |
I | I I
| | I I
: | I I
|
| : | l CWR CWR CWR CWR
I | I I
| | I I
I | I
| |
|
I e | /99 N\ / 42 N\ / 90 \ /42 N\ / 107 \ / 42 N\ /[ 92 \
| | 164 | 361 | 345 | [ 815 | 795 | [ 1467 | co2
[ I
. il 247.002 >
| | TO V—24705
| |
FLASHED CO?2 ] @ | @ E-24701 @ E-24702 @ E-24703 @ E-24704
248.001 - |
FROM V—24803 I o
NOTE 2 CWS CWS CWS CWS
CO2 VENT Ny |
< 246.004 NNF |
A | LEGEND
10 5-24603 | C—24701A C—24701B C—24701C C—24701D
| @ STREAM
F_H HJ NUMBER
y e e Q / XXX\ TEMPERATURE, °C
L N N N N PRESSURE, kPag
=z
e =
co2 9 41 Y XXXXX_) FLOW, kg/h
246.001 D> T[] '—»IIIIIIII '—»IIIIIIII '—»IIIIIIII
FROM V—24602
Gl V=24701 V—24702 V—24703 V—24704
- 48 KO LIQUID
I— 1 247.002 {
FROM VQEZ@% 1 [12/11/23 | ISSUED FOR CONSTRUCTION GB| KB |SL|KH|cV
0B | 11/08/31 | RE—ISSUED FOR DESIGN GB | SM | KH | Ji | cv /syl
r— ‘ r— ‘ r—
| | | OA | 11/03/01 | RE-ISSUED FOR DESIGN 6B | SM|KH | Ji | cv jw/ss]
| : : : 0 [10/11/08 | ISSUED FOR DESIGN JH{ac [kH | vt | cv /sy
| N | N | N | N ISSUED CLNT
| | | | REV DATE DESCRIPTION DWN |CHKD] ENG | APP | APP APP
|
| l 42 l 44 l 46
I | | |
- (X (X (X
KO LIQUIDS Y
< 246.003 NRF
TO V—24606
KO LIQUIDS 26 Y Y Y KO LIQUID SHELL CANADA
< 246.001 - 247.002 { @
TO V—24602 i FROM V—24707
TO TRENCH FLUOR,
PROCESS FLOW DIAGRAM
QUEST CCS PROJECT
C—24701A—H ISSUED FOR CO2 COMPRESSION (SHEET 1 )
C02 COMPRESSOR 07 Fe%%'l\'gsTRUCT'ON
b= FLOW: 84255 STD. m3/h
s POWER: 16 MW SCALE: NONE ITOE DWG. No.:
= SHELL DWG NO.: REV.
S 247.0001.000.040.001 1
4 3 2 1



FORMAT A1

PRESS SIGNAL

V=24705

COMPRESSOR 5TH STAGE KO DRUM
1900 mm ID X 2200 mm T/T

E-24/05

COMPRESSOR 5TH STAGE COOLER
2.4 MW

V=24/06

COMPRESSOR 6TH STAGE KO DRUM
1700 mm ID X 2000 mm T/T

E-24/06

COMPRESSOR 6TH STAGE COOLER
1.9 MW

V=24707

TEG INLET SCRUBBER

959 mm ID X 3300 mm T/F

V=24/08

COMPRESSOR 7TH STAGE KO DRUM
959 mm ID X 3400 mm T/F

247001 € .

TO COMP
ANTI-SURGE CONTROL

TEMP SIGNAL

247001 € -

TO _COMP
ANTI-SURGE CONTROL

SIGNAL

247.001 e .

FROM 8TH STAGE
BLOW—OFF CONTROL

CO2 VENT
NNF

< 246.004
TO S—24603

SIGNAL

247.001 D — A

FROM ANTI-SURGE
CONTROL

ANTl SURGE
SPILL BACK

CO2 VENT
NNF

{ 247.001
TO V—24701
SIGNAL

247001 > m |

FROM 6TH STAGE
BLOW—OFF CONTROL

CO2 VENT

< 246.004
TO S—24603

co2
247.001

CWR

/97 N\
[ 1432 | |

E-24/05

OC

CWS

C—24701E

&

FROM E—24704

KO LIQUID

-

V=24705

/[ 42 N\ /

76\

[ 2646 | |

3912 | E—24706

g

L»IIIIIIII

< 247.001
TO V24704

KO LIQUID
< 247.001

Fo

C—24701F

V=247/06

[ 38\
3172

,
Q¢

H20

CO2
C1

ElcJo

C=24701G

247.003 {
FROM PIPELINE

CO2

és

C=24/01H

247.003 >
TO E—24707A/B

/[ 36\

3797 co2

f 36 E
3797

V=24/07

[ 36\

N

TO V—-24704

C—=24701A-H

C02 COMPRESSOR
FLOW: 84255 STD. m3/h
POWER: 16 MW

—

VAV A

5\

248.001 >
TO V—24801

/39 \ Co2

[TITTTTTT g

V—24708___<:::%

!

/

248.001 {
FROM V—24801

KO TEG

NNF 248.001 >

TO V—24803

ISSUED FOR

CONSTRUCTION
07 Feb 2013

NOTES

1. REFER TO HEAT AND MATERIAL BALANCE, DOCUMENT
NUMBER 246.0001.000.046.001, FOR STREAM
INFORMATION.

LEGEND

[ XXX\
[ XXX ]

XX, XXX

STREAM
NUMBER
TEMPERATURE, °C

PRESSURE, kPag

FLOW, kg/h

1 {12/11/23

ISSUED FOR CONSTRUCTION

GB

KB

SL

KH | CV

s]

0B | 11/08/31

RE—ISSUED FOR DESIGN

GB

SM

KH

JI | CV

D/

0A | 11/03/01

>

RE—ISSUED FOR DESIGN

GB

SM

KH

J | v /sy

0 |10/11/08

ISSUED FOR DESIGN

JH

QC

KH

JI | CV

no/ss|

ISSUED
REV'| "DATE

DESCRIPTION

DWN

CHKD

ENG

APP | APP

CLNT
APP

€

SHELL

CANADA

FLUOR,

PROCESS FLOW DIAGRAM
QUEST CCS PROJECT
CO02 COMPRESSION (SHEET 2)

SCALE: NONE

| TOE DWG. No.:

SHELL DWG NO.:

247.0001.000.040.002

REV.

1



FORMAT A1

E-24707A/B S—24902 NOTES
C02 COMPRESSOR, AFTERCOOLER PIPELINE PIG LAUNCHER

1. REFER TO HEAT AND MATERIAL BALANCE, DOCUMENT
NUMBER 246.0001.000.046.001, FOR STREAM
INFORMATION.

2. PIG LAUNCH VENT.

PIPELINE

NNF
gD A
NOTE 2
CO2 VENT
NNF Y
< 247.002 A
TO S—24603
———————— % PIPELINE SHUTDOWN SIGNAL
|
|
|
v | Z FLUOR
|

ISOLATION

| r
I
0
247.002 c——)

I
I
I
I
!
FROM C—-24701H I
I
I

Gl VFD F———

-

I

I

I

I

.

SCOTFORD BOUNDARY

|
| S—24902 | ' | co?2

D

TO PIPELINE

|
|

LEGEND

S - - o o STREAM

NUMBER

TEMPERATURE, °C

[ XXX__] PRESSURE, kPag

XX XXX ) FLOW, kg/h

1 112/11/23 | ISSUED FOR CONSTRUCTION GB|KB|SL|KH]|CV

0B | 11/08/31 RE—ISSUED FOR DESIGN GB|SM|KH| J | CV MD/SB'
OA | 11/03/01 RE—ISSUED FOR DESIGN GB|SM|KH| J | CV |MD/SBI
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REV | S DESCRIPTION DWN [CHKD| ENG | APP | PP [T
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PROCESS FLOW DIAGRAM
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CONSTRUCTION
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4 3 t 2 1
S—24802 V—24801 E-24804A-EF V—24804A/B V—=24803 E—24803 E-24801 V—24802 E—24802 V—-24806 V=24805 NOTES
TEG MAKE-UP TEG ABSORBER LEAN TEG COOLER LEAN TEG FILTER TEG FLASH DRUM LEAN/RICH TEG TEG STRIPPER CONDENSER TEG STRIPPER TEG STRIPPER REBOILER TEG SURGE DRUM TEG STRIPPER REBOILER 1. REFER TO HEAT AND MATERIAL BALANCE, DOCUMENT
PACKAGE 1500 mm ID X 10200 mm T/T 0.19 MW 4.8 m3/h 2000 mm ID X 5000 mm T/T EXCHANGER 0.069 MW STILL: 560 mm ID X 4740 mm T/T 0.28 MW 1300 mm ID X 3900 mm T/T CONDENSATE POT NUMBER 246.0001.000.046.001, FOR STREAM
0.46 MW NOTE 3 STRIPPER: 560 mm ID X 2850 mm’ T/T NOTE 3 NOTE 3 600 mm ID X 1800 mm T/T INFORMATION.
NOTE 3
3 3 3 3 3 2. THE LEAN TEG PUMPS (P—24801A/B) ARE POSITIVE
TK=24801 1K=24802 V=2480/ V=24808 5-24801 DISPLACEMENT PUMPS WITH SUCTION STABILIZERS AND
TEG MAKE-UP TANK  TEG DRAIN TANK LEAN TEG LEAN TEG TEG REGENERATION DISCHARGE DAMPENERS.
2ms3 fms CAT?ZO%'/LJER P?_SéT nF]'z,L}ER PACKAGE 3. EQUIPMENT ITEMS V-24802, V—24806, E—24801, AND
E—24802 ARE PART OF VENDOR PACKAGE S—24801.
41 4. TOTE TANK AND P—24802 ARE PART OF VENDOR PACKAGE
FLASHED co2 27 S—24802.
< 247.001 \
TO V—24701
3792
cO2 T g
< 247.002 > | |
TO V-24708 A A : i
I ]
| A
|
!
| CWR
E-24804A-EF
Y KO TEG
— - NNF 247.002 {
FROM V—24708
/39 N\ ATM
CWS @
L @ 99
= T T T T T
247.002 D>
FROM V—24707 V—24801 @ R B ]
| S—24801 .
| NOTE 3 !
: | iji N |
/38 \ | !
i - : £-24801
l |
B A |- e A
- I
e
X 5<] v=24802 | f 103
PDI \V—24808 ~ ! ) LOW TEMP
- V—£5008 | ( HP STEAM ISSUED FOR
| A | : LEGEND CONSTRUCTION
| 04 Jun 2013
| X ——
| | Y y A l STREAM
| ! E—— NUMBER
!
| £-24802 # | TEMPERATURE, *C
| r————- ——~ PDI V—=24807 -
o \ '
| | | PRESSURE, kPag
|
] @ ~(-X A L —— | | V=24805 |
|
Ll | V24806 e | XX.XXX_) FLOW, kg/h
| V-24803 | ; e
L __ | . 104 > HP CONDENSATE
e | - ol veNboR | 246-004 »
LL‘BOZ - : FLUOR TO V—24607
. NOTE 4 | !
| |
| _
! i 6 2 [13/05/24 | ISSUED FOR CONSTRUCTION GB | KB | SL | KkH|cv
| TOTE TANK NNF |
| | - 0 | 58 NITROGEN |1 1/11/23 | ISSUED FOR CONSTRUCTION GB | KB | SL|KkH|cv
| - 85TR|pp|NG OB | 11/08/31| RE—ISSUED FOR DESIGN GB | SM|KH| Ji | cv /s
| | | CAS OA | 11/03/01 | RE—ISSUED FOR DESIGN B | SM|KH]| Ji | cv /s
22801 @ | 0 |10/11/08 | ISSUED FOR DESIGN JH [ QC | KH | Ji | cv w/sB
! P_24802 ! 0 Y L 55 A\ i 198 Y REV | A DESCRIPTION DWN |CHKD| ENG | APP | AP |G
VE_N_DOR B B B B B < < /\Z 88 5 \\\\><////< 167
FLUOR LT
V—24804A/8 - =
TEG DRAINS g—w Q £-24803
Tl
P—24801A/B
NOTE 2
TOTE TANK
TK—24802 @
PROCESS FLOW DIAGRAM
QUEST CCS PROJECT
P—24802 P—24801A/B CO2 DEHYDRATION
TEG MAKE-UP PUMP LEAN TEG PUMPS
. FLOW: 0.64 m3/h FLOW: 4.8 m3/h
- DIF. PFFSCE\ISVEgRE I:)\?vo kPa DIF. PRESSURE: 5824 kPa SCALE: NONE TOE DWG. No.:
2 NOTE 4 POWER: 10 kW SHELL DWG NO.: REV.
o 248.0001.000.040.001 2
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SP—=24901
PIG LAUNCHER
SIZE: 16" O X 21'-8" (MAJOR BARREL)
SIZE: 12" OD X 40" (MINOR BARREL)

FLUOR JECA

C0,

FROK COMPRESSION
SCOTFORD UPGRADER

o, :
247.003 0 -
VENT TG (NOTE 8]

CAPTURE FACILITY
CO; VENT STACK

SP—24901

°
|
o
|
=]
|
o
|
o
|
o
|
-3
@ (NOTE 2)

{NCTE 3}

p—0—o—o—o—

Q—— O —G—0—0—0D

o—o¢—o—o

@ GO Qi ) — ) — G — &

(NOTE 3)

VENE
(NCTE 4)

0 —0— 0G0y

{NOTE 2}

@ 0—0—0—0—-—0~~0

ISEL. | PIPELINE
CONSTRUCTION | CONSTRUCTION

{NOTE 5}

LINE BREAK VALVE #1 @ 14.9km

12—-17-96-20 WaM

LINE BREAK VALVE #2 @ 25.9km

15-35-56—-20 W4l

SN

Co,

TO 1BV-3

HOTES

1. PV REGULATES CQz FOR P/L FILL AND BLOW-DOWN
THROUGH VENT STACKS.

2, PRIMARY INSTRUMENTATION AS SHQWN IS REMOTELY
TED TO SCOTFORD ViA SCADA

3. ALL UNE BREAK VALVE INSTRUMENTAHON NUMBERS ARE
PREFIXED WITH UNIT §248.

4. ALL VENTS TO SAFE LOCATION.

5. {SBL CONSTRUCTION TG OCCUR BEFORE FIPELINE
CONSTRUCTION, PIPE TC BE CAPPED AND MARKED FOR
PIPELINE TIE—-IN.

6. DATA PROVIRED IS AFTER DEPRESSURIZING PIG
LAUNCHER TO 2000 kPag.

REFERENCE . DRAWINGS

1. HEAT AND MATERIAL BALANCE TABLE ol
(242.0000.000,046.001}

LEGEND

@ STREAM NUMBER

Tovo EnciveerinG Canapa Lo,
TOVO-CA OWE. Na. CAD FLE

09223—-0-DG-B8B-00001.01) co101-125W

IE 1SSUED FOR CONSTRUCTION %:ﬂ_ﬁ(d}r
i2 SEF 0] SSUED FoR CLENT REVER DIk MK

DIM | $dnd [

.“:JTOI? m&tERING CANADA LTD.
[ . aBEGCA PERMIT P2034

-IWANADA

QUEST CCS PROJECT
LINE BREAK VALVES #1 & #2
PROCESS FLOW DIAGRAM

scalE: NTS |

SELBE NS 549.0000.000.040.001 0

|mn

1 UPDATED ON 11/07/12 AT 15:10 by DMerlin



SP—-24901
PIG LAUNCHER
SIZE: 16" OD X 21'—6" (MAJOR BARREL)
SIZE: 12" OD X 40" (MINOR BARREL)

CO,

247.003

FROM COMPRESSION
SCOTFORD UPGRADER

co,
Carone——+
VENT TO (NOTE 6)

CAPTURE FACILITY
CO, VENT STACK

SP—24901

ISBL
CONSTRUCTION

(NOTE 5)

PIPELINE
CONSTRUCTION

@ oo o—o—0—0o

(NOTE 2)

(NOTE 3)

VENT VENT
(NOTE 4) (NOTE 4)

(NOTE 1)

(NOTE 2)

@ oo 0o—0—b—0—o

(NOTE 2)

@ oo 0—o—0—o— o

LINE BREAK VALVE #1 @ 14.9km

12-17-56—20 W4M

(NOTE 3)

VENT VENT
(NOTE 4) (NOTE 4)

FC
(NOTE 1)

(NOTE 2)

(NOTE 2)

LINE BREAK VALVE #2 @ 25.1km

15-35-56—-20 W4M

TO LBV-3

NOTES

1.

2.

o>

PV REGULATES CO0z FOR P/L FILL AND BLOW—DOWN
THROUGH VENT STACKS.

PRIMARY INSTRUMENTATION AS SHOWN IS REMOTELY
TIED TO SCOTFORD VIA SCADA.

ALL LINE BREAK VALVE INSTRUMENTATION NUMBERS ARE
PREFIXED WITH UNIT #249.

ALL VENTS TO SAFE LOCATION.

ISBL CONSTRUCTION TO OCCUR BEFORE PIPELINE
CONSTRUCTION. PIPE TO BE CAPPED AND MARKED FOR
PIPELINE TIE—IN.

DATA PROVIDED IS AFTER DEPRESSURIZING PIG
LAUNCHER TO 2000 kPag.

KEY PLAN

REFERENCE DRAWINGS

1.

HEAT AND MATERIAL BALANCE TABLE
(249.0000.000.046.001)

LE

@ STREAM NUMBER

GEND

)

Tovo EnGINEERING Canapa Lip.

TOYD—CA DWG. No. CAD FILE
ENGNeERING 09223—-0-DG—-BB—00001.01| 00101—125W
0 |12 Nov 09, ISSUED FOR CONSTRUCTION DIM [MUMKVM|GJJ
| [12 5P 20| ISSUED FOR CLEENT REVIEW DM {MIMfvM
H |12 SEP 17 ISSUED FOR INTERNAL REVIEW DIM [MJM]KVM
Rev | P DESCRIPTION own crko| enc | ape | aep |30

TOYO ENGINEERING CANADA LTD.
APEGGA PERMIT P2034

@

SHELL CANADA

QUEST CCS PROJECT
LINE BREAK VALVES #1 & #2
PROCESS FLOW DIAGRAM

SCALE:

NTS I

SHELL.

REV.

MM 249.0000.000.040.001 0

1 UPDATED ON 11/07/12 AT 15:10 by DMerlin




| 2

(NOTE 3)

VENT VENT
(NOTE 4) (NOTE 4}

—o0—o0—o—uo 0—0—0—o0—

FC
(NGTE 1)
cso¥
(NOTE 2)

6—0—0—a—0—o0—0o-

NOTE 2]
¢ ! c50%

@ 0—0—0— O — =0 —O
Q
%]
=]

(NGTE 2)

3 1
SP—24902 SP-24903 HOTES
PIG RECEIVER PIGC LAUNCHER PV _REGULATES €Oz FOR P/L FILL AND BLOW—DOWN

SIZE: 16" OD X 21'-6" (MAJOR BARREL)
SIZE: 12" 0D X 40" {MINOR BARREL)

(NOTE 4)

SIZE: 16" 0D X 21°-6" (MAJOR BARREL)
SIZE: 127 OD X 40" (MINOR BARREL)

(NOTE 3)

VENT
{NOTE 4)
NC}

(NOTE 4) oo om0

<30,

O—D— 0 — b — O — O —O

a@

LINE BREAK VALVE #3 @ 32.8km

02-25-57-20 WaM

>

[ |
SP—24902

£s0

SP—24903

-
€0y
249,003

LINE BREAK VALVE #4 @ 37.2km

1.
THROUGH WENT STACKS.

2. PRIMARY INSTRUMENTATION AS SHOWN IS REMOTELY
TIED TO SCOTFORD VIA SCADA

3. ALL UNE BREAK VALVE INSTRUMENTATION. NUMBERS ARE
PREFIXED WITH UNIT #2439,

4. ALL VENTS TO SAFE LOCATION.

REFERENCE DRAWINGS

1. HEAT AND MATERIAL BALANCE TABLE —
(249.0000.000.046.001}

LEGEND

02-02-58—20 W4M o Lv—5

NCRTH
SASKATCHEWAN
RIVER

Tovo Encineerivg Canava L.
TOYD=CA DWG. Na.

09223—-0-DG-BB-00002.01

TAD FLE
£0201-1252Z

m RAEVIEW DIV [ Jrcwmd

gg\@@%w CANADA ,

IGINFERING CANADA LTD.
GGA PERMIT P2034-

ALBERTA

QUEST CCS PROJECT
LINE BREAK VALVES #3 & #4
PROCESS FLOW DIAGRAM

seaE; NTS |

ST 49.0000.600.040.002 | 0

——
]

1 UPDATED ON 11/07/12 AT 14:45 by DMerlin



(NOTE 3)

VENT VENT
(NOTE 4) (NOTE 4)

0o—o—o—o—

3 i 2 1
SP—24902 SP—24903 NOTES
PIG RECEIVER PIG LAUNCHER

SIZE: 16" OD X 21'-6" (MAJOR BARREL)
SIZE: 12" OD X 40" (MINOR BARREL)

SIZE: 16" OD X 21'-6" (MAJOR BARREL)
SIZE: 12" OD X 40” (MINOR BARREL)

(NOTE 3)

VENT VENT
(NOTE 4)

(NOTE 4)

1. PV REGULATES COz FOR P/L FILL AND BLOW-DOWN
THROUGH VENT STACKS.

2. PRIMARY INSTRUMENTATION AS SHOWN IS REMOTELY
TIED TO SCOTFORD VIA SCADA.

3. ALL LINE BREAK VALVE INSTRUMENTATION NUMBERS ARE
PREFIXED WITH UNIT #249.

4. ALL VENTS TO SAFE LOCATION.

KEY PLAN

: (NOTE 4) (NOTE 4)
\
(‘) REFERENCE DRAWINGS
‘ 1. HEAT AND MATERIAL BALANCE TABLE —>
0 (249.0000.000.046.001)
FC [
(NOTE 1) .
csoy Xcso \
(NOTE 2) T NO NcY €SO csoy NS LEGEND
@ | (ot 2) @ STREAM NUMBER
x HOWRCIR NGy
25
> 0 -
FC €S0
SP—24902 SP—-24903 Co, B
LINE BREAK VALVE #3 @ 32.8km LINE BREAK VALVE #4 @ 37.2km 249.003
~ 02-25-57-20 W4M 02-02-58-20 W4M =
FROM L8v—2 NORTH 1O L8V=S , Toyo ENGINEERING Canapa Lip.
SASKATCHEWAN TOYO—-CA DWG. N CAD FILE
RIVER ~Ch DWG. No.
Iﬂ?ﬁ!ﬂg 09223-0-DG—-BB—00002.01| 00201-125Z
0 [12 NOv 09 ISSUED FOR CONSTRUCTION DIM{MJMKVM[GJJ
H |12 SEP 20]  ISSUED FOR CLENT REVIEW DM MIMfvM
G |12 SEP 17 ISSUED FOR INTERNAL REVIEW DIM [MUM [KVM
RV | B DESCRIPTION own k| enc | aep | aep |30
TOYO ENGINEERING CANADA LTD.
APEGGA PERMIT P2034
@ SHELL CANADA
A
ALBERTA
QUEST CCS PROJECT
LINE BREAK VALVES #3 & #4
PROCESS FLOW DIAGRAM
scaLe: NTS |
SELMENT 249.0000.000.040.002 [ 0
4 3

1 UPDATED ON 11/07/12 AT 14:45 by DMerlin



3 2 1
$—70201 570202 AR
WELLSITE #1 FILTER WELLSITE #2 FILTER - Py RECULATES cOx FOR P/L fILL AND BLOW-DOWN
SIZE: HOLD SIZE: HOLD . MULTI-SENSOR.

MESH SIZE: 5 MICRCNS

(NOTE 8}

VENT VENT
(NOTE 8) {NOTE 8)

o-wo-n-o-—o-—l
!
[
I
i
i
(NOTE 5)
@ 'y e
3]
AN

MESH SIZE: 5 MICRONS

£0:

LINE BREAK VALVE #5 @ 51.1km
13-02-55-20 WM

RISER SITE 1

02-~29--59-20 WAM

(NOTE 4)

(NOTE 5)

WELLSITE #1

07—-11-59-20 W4M

r-——m"——TrTT = 7

: (NOTE 8) }

| I

{NOTE 5) {

(PXOY !
\263/

(NOTE 4)
S—70202

WELLSITE #2

DB-19-58-20 W4l

249.004 >
TO LBV—6

{(NOTE 2}
DOWNHOLE

1

2

3. DELETED.

4. METER PROVER TAPS.

5. PRIMARY INSTRUMENTATION AS SHOWN IS REMCTELY TIED
TO SCGTFORD VIA SCADA.

6. ALL WELLSITE INSTRUMENTATION NUMBERS ARE PREFIXED
WITH UNIT {702 AND ALL LINE BREAK VALVE
INSTRUMENTATION NUMBERS ARE PREFIXED WiTH UNT

o
i
a.

. ALL VENTS TO SAFE LGCATION. D

REFERENCE DRAWINGS

1. HEAT AND MATERIAL BALANCE TABLE b
{249.0000.000.046.001)

LEGEND

Tovo EncineerinGg Canapa L1p.
TATD-CA DWG. Ha, CAD FRE
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QUEST CCS. PROJECT
LINE BREAK VALVE #5, RISER SITE #1
WELESITES #1 & #2
PROCESS FLOW DIAGRAM

SR 549.0000.000.040.003 1 0
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FROM LBV-4

3 2 1
NOTES
S—70201 S—70202 y
1. PV REGULATES COz FOR P/L FILL AND BLOW—DOWN
WELLSITE #W FILTER WELLSITE #2 FILTER THROUGH VENT STACKS.
SIZE: HOLD SIZE: HOLD 2. MULTI—SENSOR.
MESH SIZE: 5 MICRONS MESH SIZE: 5 MICRONS 3. DELETED.

4. METER PROVER TAPS.

5. PRIMARY INSTRUMENTATION AS SHOWN IS REMOTELY TIED
TO SCOTFORD VIA SCADA.

6. ALL WELLSITE INSTRUMENTATION NUMBERS ARE PREFIXED
WITH UNIT #702 AND ALL LINE BREAK VALVE
INSTRUMENTATION NUMBERS ARE PREFIXED WITH UNIT
#249.

7. DELETED.

8. ALL VENTS TO SAFE LOCATION. D

(NOTE 6)
VENT VENT
(NOTE 8) (NOTE 8)
KEY PLAN —

—e—o—o o—o—o—o—
o °
\ \
o °
\ \
H °
\ \
H °
\ \
o °
| Xcso (NOTE 5) Xcso |
o °
KB (NOTE 5)
Xcso @ ACSO @ ———————><—
= A
T
8
FC

Co,

LINE BREAK VALVE #5 @ 51.1km

13-02-59-20 W4M

RISER SITE #1

02-29-59-20 W4M

T T
\
\
|
|
|

S—70201

(NOTE 6)

WELLSITE #1

07-11-59-20 W4M

(NOTE 2)
DOWNHOLE
|

(NOTE 5) PT
‘ 108

(NOTE 5)

S—70202

(NOTE 4)

WELLSITE #2

08-19-59-20 W4M

249.004
TO LBV-6

(NOTE 2)
DOWNHOLE

REFERENCE DRAWINGS

1. HEAT AND MATERIAL BALANCE TABLE —>
(249.0000.000.046.001)

LEGEND

@ STREAM NUMBER

B
Q Tovo ENGINEERING CaNnapa Lip.
ToYo TOYO-CA DWG. No. CAD FILE
aNeeRING 09223-0-DG—-BB-00003.01| 00301—1261
0 [12 NOV 09 ISSUED FOR CONSTRUCTION DIM[MJMIKVM|GJJ
H |12 SEP 20 ISSUED FOR CLIENT REVIEW DIM [MJMIKVM
G (12 SEP 17 ISSUED FOR INTERNAL REVIEW DIM [MUM [KVM
e | S DESCRIPTION own chko| enc | app | app |Son
TOYO ENGINEERING CANADA LTD.
APEGGA PERMIT P2034
@ A

ALBERTA

QUEST CCS PROJECT
LINE BREAK VALVE #5, RISER SITE #1
WELLSITES #1 & #2
PROCESS FLOW DIAGRAM

SCALE: NTS |
REV.

SHELL DWG ND. 249.0000.000.040.003 0
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co,

(NOTE 6)

VENT VENT
(NCTE 8) (NOTE 8)

)
|
]
|
©
|
©

00— ——0—0—0G

OB —— O O = © =~ O e}

.

SP—24904
PIG RECEVER

SIZE: 16" OD X 21'-6" (MAJOR BARREL)
SIZE: 12° 0D X 40" (MINOR BARREL)

>249.003
FROM RISER SME #1

9

LINE BREFAK VAIVE

#6 @ 64.9km

12-31-59-20 WiM

(NOTE B
csoX  ne
Cso
SP—-24904

S—70203

S=70203

WELLSITE #3 FILTER

SIZE: HOLD
MESH SIZE: 5 MICRONS

- 1

{NOTE 4)

PT
308

(NOTE 5)

(NOTE &) | (NOTE S

WELLSITE #3 P

05-35-59-21 W4M

NOTES

1.

P pauN

e

PV REGULATES COz FOR P/L FILL AND BLOW--DOWN
THROUGH VENT STACKS.
MULTI~SENSCR.

CELETED.

METER PROVER TAPS. .

PRIMARY iNSTRUMENTATION AS SHOWN IS REMOTELY TIED
TO SCOTFORD VIA_ SCADA.

ALL WELLSITE INSTRUMENTATION NUMBERS ARE PREFIXED
WITH UNIT §702 AND ALL LINE BREAK VALVE
INSTRUMENTATION NUMBERS ARE PREFIXED WITH UNIT
249,

DELETED.

ALL VENTS TO SAFE LOCATION.

1.

{249.0000.000.046.001)

Tovo ExemerrinG Canapa Lirn.
TOMD-CA DWG, Na. CAD FALE
- 09223—0-0G—BB—00004.01) ©0401-1265

BART S I

DM MMV

ANEEQn,

DIM (kM VM

B

CWH {CHMD) ENG | APP | APP

GIFEERING CANADA LTD.
PERMIT P2034

ALBERTA

QUEST CCS PROJECT
LINE BREAK VALVE #6
WELLSITE #3
PROCESS FLOW DIAGRAM
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1 UPDATED ON 11/07/12 AT 15:07 by DMerlin

.

i
;
i
|
i




SP—24904

PIG RECEIVER
SIZE: 16” OD X 21'-6" (MAJOR BARREL)
SIZE: 12” OD X 40" (MINOR BARREL)

S—70203
WELLSITE #3 FILTER

SIZE: HOLD
MESH SIZE: 5 MICRONS

NOTES

PV REGULATES COz FOR P/L FILL AND BLOW—DOWN
THROUGH VENT STACKS.

2. MULTI-SENSOR.
3. DELETED.
4. METER PROVER TAPS.
5. PRIMARY INSTRUMENTATION AS SHOWN IS REMOTELY TIED
TO SCOTFORD VIA SCADA.
6. ALL WELLSITE INSTRUMENTATION NUMBERS ARE PREFIXED
WITH UNIT #702 AND ALL LINE BREAK VALVE
INSTRUMENTATION NUMBERS ARE PREFIXED WITH UNIT
#249.
7. DELETED.
8. ALL VENTS TO SAFE LOCATION. D
KEY PLAN —

C
I I
I I
(NOTE 8) (NOTE 2) } }
VENT VENT DOWNHOLE | |
(NOTE 8) (NOTE 8) | |
I I
I I
- | |
L\
@ EPOTS REFERENCE DRAWINGS
(NOTE 6) | (NOTE 5) 1. HEAT AND MATERIAL BALANCE TABLE —>-
i | (249.0000.000.046.001)
T ‘ (NOTE 5) LEGEND
T WELLSITE #3 ! ! STREAM NUMBER
T 05-35-59-21 WaM @
J, (NOTE 8)
|
(NOTE 5)
@ NoX cso NC B
A - Toyo ENGINEERING Canapa Ltp.
CSO TOYO-CA DWG. No. CAD FILE
go SP—24904 Iu?a!:g 09223-0-DG—BB—00004.01| 00401-1265
249,003 . LINE BREAK VALVE #6 @ 64.9km
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H [12 S 20 ISSUED FOR CLIENT REVIEW DIM[MIMKvM
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LINE BREAK VALVE #6
WELLSITE #3
PROCESS FLOW DIAGRAM
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ISSUED FOR DESIGN SHELL CANADA ENERGY
ATHABASCA OIL SANDS
DOWNSTREAM PROJECT
FLUOR,
1 o BATTERY LIMIT INTERFACE TABLE
] o S , QUEST CAPTURE / PIPELINE INTERFACE
0 i5Augn ic Design Engineering Packa i , UNIT 249
B Mt Issued For PHAll Review '
A | 8Nov-10 Issued for Information 249.0006.000.067.001
REV | DATE | DESCRIPTION CLNT APP Rev] C
Insulation Mass Flow Pressure Temperature Properties Design Code
Pipe CL Conn. | In/ P&ID Line | Fluld Line Matl, Const. | Severity -
Fluld Description el Northing) Easting Type | Out Phase Number Sch. Size | Code | Number | Class Tz::]l Thickness | Tracing Class Rating | Minimum | Normal | Maximum| Design Normal | Maximum | Normal Max | Viscosity D?&m/ Press Temp Notes Rev
m m m {NPS) mm Type/°C kgh kgh kgh kg/h kPa(ga) | kPa(ga) °C °C mPa-s kg/m* kPa(qa) °C
Unit 249 EAST
ISBL {02 to Pipeline BW | IN g:“s" 247014 148,496 | 148496 | 148406 | 9000 | 13900 | 43 0020 | 402 | 14790 | 60 c
ase 8 GC | 247059 | PJL(C)
OSBL
tsBL Ripeline Vent BW 10UT v 247.014 NNF o 4,500 22 unit-not-defined-and-metallurgy effect [~
0SBL 2 VA 24701 | RIBG) [ [ 4] Aot-known
ISBL
OSBL




6 5 4 3 2 1
NOTES
Tk=25101 Tk=25102 Tk=25103 V=25102 1. PUMPS HAVE LOW PRESSURE AUTO—START PROVISION.
RECOVERED CONDENSATE OXYGEN SCAVENGER CORROSION INHIBITOR BFW DEAERATOR
TANK TANK TANK 5182 mm Dia. x 16154 mm T/T (STORAGE SECTION) 2 g(E)E SgREE?PgN%T& MATERIAL BALANCE,
21000 mm Dia. x 19500 mm Height CAPACITY: 1.89 m3 CAPACITY: 1.89 m3 (DIMENSIONS OF HEATER SECTION BY VENDOR) -251-B-0101.
WORKING CAPACITY: 4327 m3 3. DELETED.
DEMIN WATER
I 246.0001.000.042.000> ) | 4. POC IS ROUTED TO EQUALIZATION TANKS.
(P-24810A78) ) | 5. THE HP BFW PUMPS AND LP BFW PUMPS EACH OPERATE
o7 DEMN WATER NORMALLY ON ONE MOTOR AND ONE TURBINE WITH ONE
MOTOR DRIVEN SPARE.
—~ <246.0001.000.042.004
FROM QUEST ) | 6. PROVIDE AN AIR-DRIVEN PUMP FOR CHEMICAL LOADING.
——————————————————————————————————————————————————————————————————————————————————————————— 1 (EX246064/6) (ONE PUMP TO BE SHARED BETWEEN CHEMICAL SERVICES).
| |
| [ R 1 ATM l 7. USE P-25109B AS A COMMON SPARE FOR P—25111
: : i i @ | AND P-25113.
|
| | — | 8. USE P—25110B AS A COMMON SPARE FOR P—25112
| | | AND P-25114.
| ! : 9. AS STG CONDENSER IS NOT PROVIDED WITH DEAERATING
| | CONDENSER, STG CONDENSATE TO HMU WILL SEE A SWING [
e A e b e 1 | IN OXYGEN CONTENT. PROVISION TO ROUTE 100,000 kg/h
| | STG CONDENSATE TO RCC TANK IS MADE TO TAKE CARE OF
DEMIN_WATER MAKE-UP , 2 i S Y : HIGH OXYGEN CONTENT OF STG CONDENSATE AT MODERATE
2257.0001.000.040.009> 20 Sy | ————— ~ - | LOAD ( LE. NORMAL SUMMER). DESIGN IS BASED ON THE
FROM DEMIN WATER | | ASSUMPTION THAT OPERATOR ACTION WILL TAKE CARE OF
STORAGE TANK Tk—25731 | | INCREASED OXYGEN CONTENT IN STG CONDENSATE BY
RCC | : INCREASING OXYGEN SCAVENGER DOSING.
2250.0001.000.040.00%> 33 - - ) e e - = | 10. PROVIDE A CONNECTION FOR UTILITY WATER TO
FROM HRSG RCC HEATER " | | QUENCH POC IF REQUIRED BY WWTU.
'_
S | | 11. DELETED.
101 | - | 12. PUMPS ARE SIZED AT 2 x 50% OF THE PEAK FLOW.
FLASHED STEAM
| | POSSIBLE SHORTFALLS IN PUMPING CAPABILITY WILL BE MET
2250.0001.000.040.007 36 : I BY DEMIN M/U PUMPS THAT SHALL BE RATED AT 3 x 33%
FROM V=25001 | | OF THE PEAK FLOW OF 1560 m3/h.
| I 13. CONDUCTIVITY IS MEASURED AS A MEANS OF DETECTING
| ' AMINE CARRY OVERS.
| I T0 P-24610A/B )
I FLOW CONTROLLER §[14. A 4” FILL LINE IS PROVIDED FROM DEMIN WATER HEADER
LP _STEAM | V-25102 A ————————————— $246.0001.000.040.004) FOR START—UP.
2251.0001.000.040.009>——=- I | | 15. THIS DRAWING IS UPDATED BASED ON UNITS 251/250 ISSUED
FROM HEADER Tk=25101 | | (IFD) P&IDS AND UNIT 285 ISSUED (IFC) INTERCONNECTING
| | P&IDS.
_______________ =
?55’&'?&]5%%%3‘005} r " S | | . USE 6 INCH DRAIN NOZZLE ON SOUTH SIDE OF TANK FOR
RCC TIE-IN TO RCC TANK TK—25101 FROM QUEST.
ANALYZER I \/ NN N N N/ ' I
l | [ ' | . UNIT 246 PROVIDES ANALYSER OF RECOVERED CONDENSATE
EXCESS STEAM | e | RCC (pH & COND.) AND CONTROL OF SWITCHING VALVES, LOCATED
CONDENSATE ' 3 ~ SOUTHWEST OF RCC TANK TK—25101, THAT CAN DIVERT
I 32 £50.0001.000.040.007>
2251.0001.000.040.005>—107 - Y A | T0 HRSG RCC HEATER CONDENSATE TO POC. SWITCHING VALVES SHOWN ON PFD
FROM CONDENSATE I | 246.004.
PUMPS P-25105 A/B E Y NOTE 16 |
|
|
DO
P-25101 A/B :
i NOTE 1. 12 : FLOW SIGNAL
ggﬁ%\éigigECLEAN : T0 FX-251003¢ $———————————— ~246.0001.000.042.00&K HOLD
251.0001.000.040.008 > 3 I FROM QUEST ) |1. FXx-251003C IS A SUMMING BLOCK SHOWN ON P&ID
FROM A&V AND i 251.0000.000.041.103. PFD TO BE AS—BUILT WITH FLOW
RHC—HT AND RWT | HOLD 1 SIGNAL FROM QUEST.
NOTE 13
OVERFLOW
RECOVERED CLEAN
CONDENSATE
251.0001.000.040.008
FROM SULPHUR COMPLEX
(ARU, SWS, SRUs) e e B ettt e
AND HMU —— |
T il i .
| |
. |
L |
ANALYZER | | Tk=25102 ] R ™ ISSOL
| | | I 0
EXCESS STG | > | I 2 LP BFW
CONDENSATE | - b > 25 ~051.0001.000.040.005>
2250.0001.000.040.007 | NOTE 6 | . >
FROM CONDENSATE b JTOLP STEAM
PUMPS P-25013 A/B/C — |77 P-25109 A/B I L DESUPERHEATER
AND P-25015A/B r___________'__L_J LP BFW TO HEADER
1 V)
Y | | P-25102 A/B/C 24 ©51.0001.000.040.006)
HP BFW | : NOTE 1, 5
>250.0001.000.040.007 l |
FROM E—25008A/B P A
P-25111 O N @
RECOVERED CLEAN NOTE 7 | 0p 0" FROM DISSOLVED
CONDENSATE NOTE 17 r__: I P R G OXYGEN ANALYZER ISSUED FOR
946.0001.000.040.004 L ON_STG CONDENSATE CONSTRUCTION
FROM QUEST F—————————= |——|———— === - || === —250.0001.000.040.00K 21 Oct 2013
(P-24608A/B) | I
| Lo Y
l : : > HP BFW
| | K > 200 ~£50.0001.000.040.007>
4 - T L Y - T0 COGEN
I
P-25113 : : HP BFW FLUOR FWOR'S RESPONSBILITY IS LMITED TO THE
NOTE 7 | | P—25103 A/B/C 30 \251_0001_000‘040‘005> e REVISION CONTENT SHOWN IN THIS DOCUMENT.
Tk—25103 r—— T N NOTE 1, 5 O I zo/J—oy—ﬂ RE-ISSUED IFC ON NEXT HARD REV] 6B | oc [LMF] kH] cv
> NOTE 10 . | 1 HP BFW TO HEADER byt e on auesr oesen oo [ sul el o ovlis
— < —-08-. _
| 28 L51'0001'000'040'006> 4A (2011-03-01| RE-ISSUED FOR QUEST DESIGN GB|SM|{MB| J | CcV |W/SF
NOTE 6 : 4 12010-11-03| ISSUED FOR QUEST DESIGN JH | SM| MB| Jl | cV |Hp/sH
W P-25110 A/B I OXYGEN 3A |2010-08-10] ISSUED FOR QUEST COARSE HAZOP
= ——————————— I SCAVENGER | 3 |[m02-11-26[ISSUED FOR AS—BUILT He | Br| - |se| -
] - ' \250‘0001‘000_040_007> 2 |2001-06-11) ISSUED FOR CONSTRUCTION DG | JM |MRAB| JM | BJK
V / TO P—25013A/B C 1 |2007-07-31| RE-ISSUED FOR DESIGN SL |ADR| JM | BKJ| HB
> DISCHARGE  LINE 0 [2000-05-17| ISSUED FOR DESIGN ADR| SL AKG| BJK
FROM pH ANALYZER ON | D [/999-12-25| RE-SSUED FOR APPROVAL ADR| SL AKG| BUK
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10 E‘QUAL|‘ZAT|(-)N '|:ANPI(-S NOTE 8 | A [1999-03-29| ISSUED FOR REVIEW HEM| AKG| AKG| BUK
|
Fm—————————— J C?ﬁ&%ﬂgg REV | B DESCRIPTION DWN [cHiD| EnG | APP | APP | SR
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REGISTERED ENGINEER.”
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P—25101 A/B P-25109 A/B P—25111 P-25113 P-25110 A/B P-25112 P—25114 P-25102 A/B/C P-25103 A/B/C BANIREL™  CALGARY, ALBERTA _Job No. 757
RECOVERED CONDENSATE PUMPS OXYGEN SCAVENGER OXYGEN SCAVENGER OXYGEN SCAVENGER CORROSION INHIBITOR CORROSION [INHIBITOR CORROSION INHIBITOR LP BFW HP BFW PROCESS FLOW DIAGRAM
INJECTION PUMP # 1 INJECTION PUMP # 2 INJECTION PUMP # 3 INJECTION PUMP # 1 INJECTION PUMP # 2 INJECTION PUMP # 3 PUMPS PUMPS

DESIGN FLOW RATE: 780 m3/h

DIFF. PRESSURE: 586 kPa
NOTE 12

DESIGN FLOW RATE: 0.003 m3/h
DIFF. PRESSURE: 239 kPa

DESIGN FLOW RATE: 0.0008 m3/h

DIFF. PRESSURE: 237 kPa

DESIGN FLOW RATE: 0.0009 m3/h
DIFF. PRESSURE: 1 kPa

DESIGN FLOW RATE: 0.01 m3/h
DIFF. PRESSURE: 239 kPa

DESIGN FLOW RATE: 0.0005 m3/h
DIFF. PRESSURE: 328 kPa

DESIGN FLOW RATE: 0.0026 m3/h
DIFF. PRESSURE: 1 kPa

DESIGN FLOW RATE: 161 m 3/h
DIFF. PRESSURE: 914 kPa

DESIGN FLOW RATE: 644 m3/h
DIFF. PRESSURE: 7492 kPa

RECOVERED CONDENSATE TREATMENT/
BFW TREATMENT SYSTEM
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NOTES

1. VALVES ARE CLOSED FOR EARLY SCOTFORD MODS.

2. DURING EARLY SCOTFORD MODS THE PRESSURE IN THE
LP HDR IS CONTROLLED BY PCV-—85006 LOCATED OUTSIDE
THE HCU BATTERY LIMIT.

3. A MINIMUM FLOW IS MAINTAINED TO KEEP THE LINE WARM.

4. SCR DESUPERHEATING WATER (FLASHED RCC FROM THE
CLEAN CONDENSATE FLASH DRUM V—2120) IS SUPPLIED
TO DESUPERHEATER FOR EARLY SCOTFORD MODS AND
FOR WHEN THE UPGRADER IS DOWN. THIS DESUPERHEATING
FACILITY IS NOW LOCATED IN THE HCU AND ON THE 85
PIPERACK.

5. DURING EARLY SCOTFORD MODS, ALL IP STEAM FROM THE
SULPHUR COMPLEX SRUs IS EXPORTED TO THE
REFINERY 2500 kPa(ga) STEAM SYSTEM WHICH FEEDS THE SMR.
DURING UPGRADER OPERATION, THE BALANCE OF THE IP STEAM
NOT USED IN THE HMU AS FEED STEAM IS EXPORTED TO THE
REFINERY SMR.

6. IN THE EVENT THE PRESSURE IN THE IP STEAM HEADER
DROPS BELOW 4200 kPa(ga) DURING UPGRADER OPERATION,
THE SHORTFALL IN IP STEAM TO THE HMUs WILL BE MADE
UP THROUGH LETDOWN FROM THE HP STEAM SYSTEM LOCATED
INSIDE HMU B/L. ANY EXCESS IN THE IP STEAM SYSTEM
WILL BE REMOVED VIA EITHER IP/UPGRADER-TO IP/

REFINERY OR THE IP—TO—LP LETDOWN ADJACENT
TO THE SULPHUR COMPLEX.

7. FOR CORRESPONDING MATERIAL BALANCE REFER TO DS-251-B-0107.

8. THE HP—TO—-SHMP AND SHMP—-TO—LP LETDOWN FACILITIES
ARE LOCATED IN THE UTILITIES (PLANT 251) AREA.

9. BOTTLING VALVES ARE PROVIDED TO ENABLE ISOLATION OF
THE UPGRADER FROM SCR/SCCL/AL AND PROCESS UNIT
WITH HIGH LOADS.

10. DELETED.
11. LINE ISOLATED DURING NORMAL OPERATION.

12. MOST LINES ARE BIDIRECTIONAL; PREDOMINANT FLOW
DIRECTIONS ARE INDICATED ON THIS DRAWING.

13. THE IP/UPGRADER — IP/REFINERY LETDOWN CONTROL
VALVE, PV—-85009 IS LOCATED ON 85 PIPERACK NEAR
SMR BATTERY LIMIT.

14. LP STEAM FROM DEAERATOR MAKE-UP WATER PUMP
TURBINE EXHAUST JOINS INSIDE RAW WATER TREATMENT
PLANT.

15. THIS DRAWING IS UPDATED BASED ON UNITS 251/250
ISSUED (IFD) P&IDs AND UNIT 285 ISSUED (IFC)
INTERCONNECTING P&IDs.

16. CURRENTLY THE FLOW OF STEAM FROM SCCL TO SCR IS
CONTROLLED BY FLOW AND IS RESET BY PRESSURE
FLUCTUATIONS AT SCR, UNIT 51. DURING UPGRADER
OPERATION, UPGRADER PRIMARY CONTROL/ADVANT CONTROL
WILL RECEIVE A REMOTE SIGNAL FROM SCR, UNIT 51 AND
RESPONDS ACCORDINGLY.
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NOTES

1. RCC FROM THE RHC-HT IS SENT TO THE A&V CONDENSATE

COLLECTION DRUM.
HYDROCARBON WWTU UNIT 259 2. VALVES ARE CLOSED FOR EARLY SCOTFORD MODS.

FLARE PONDS 3. SCR DESUPERHEATING WATER (FLASHED RCC FROM THE CLEAN

CONDENSATE FLASH DRUM V-2120 ) IS SUPPLIED TO DESUPERHEATER

NOTE 7

SYSTEM SCCL FOR EARLY SCOTFORD MODS AND FOR WHEN THE UPGRADER IS DOWN.
THIS DESUPERHEATING FACILITY IS LOCATED IN THE HCU AND ON

85 PIPERACK.

0 4. FOR CORRESPONDING MATERIAL BALANCE REFER TO DS-251-B-0108.

5. DURING EARLY SCOTFORD MODS AND WHEN THE UPGRADER IS DOWN,
RCC FROM THE SULPHUR COMPLEX WILL BE SENT TO THE SCR RCC

COOLING SYSTEM (TO THE CLEAN CONDENSATE DRUM V-2120). DURING
RAW UPGRADER OPERATION, THIS VALVE IS CLOSED.

WATER 6. STREAM NUMBERS HAVE BEEN REASSIGNED SINCE REV. A OF THIS
DRAWING.

SYSTEM 7. RCC FROM WWTU AND RAW WATER TREATMENT WILL BE COLLECTED IN A
CONDENSATE DRUM PRIOR TO TRANSFER TO THE HEADER.

8. DELETED.

9. BASED ON CURRENT CONDENSATE BALANCE THERE IS ADEQUATE
Al_/ CAPACITY WITHIN SMR CONDENSATE COLLECTION/PUMPING SYSTEMS
TO RECEIVE THE ESM CONDENSATE.

13 10. CONDENSATE FROM COMPRESSOR BUILDING HEATING IS COLLECTED
‘ Al COGEN AND COMBINED WITH THE PLANT WIDE TRAPS CONDENSATE TO BE

WATER

TREATMENT
A&V UNIT NOTE

ROUTED VIA A SEPARATE LINE TO RCC TANK OR WWTU.

11. THIS DRAWING IS UPDATED BASED ON UNITS 251/250 ISSUED
(IFD) P&ID’S AND UNIT 285 ISSUED (IFC) INTERCONNECTING P&ID'S.
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ISSUED FOR DESIGN SHELL CANADA ENERGY
ATHABASCA OIL SANDS
DOWNSTREAM PROJECT
FLUOR,
- BATTERY LIMIT INTERFACE TABLE
o L ) QUEST CAPTURE INTERFACE
. 9 . . Issued for Basic Design Engineering Package UNIT 251
B - . notissued 8
A 3-Mar-11 Issued For PHA Il Review 251.0006.000.067.001
REV DATE DESCRIPTION CLNT APP Rev] C
Pipe CL |\ gl Easting | S | M/ | prase|  PB0 | gep | Line | Fiuia | Line | mat. '";”""7" Thickness | Tracing | COMst | Severity Mass Flow Pressure Temperature Pmp“g':: sl Code
Fluld Description el 9 9 Type | Out Number "] Size | Code Number | Class ':‘p:‘ 9 Class Rating | Minimum | Normal | Maximum | Design Nomal | Maximum | Normal Max | Viscosity (Matl)y Press Temp Notes Rev
m m m {NPS) mm Type/°C kg/h kgh kg/h kg/h kPa{ga) | kPa(ga) °C °C mPa-s kg/m® kPa(ga) °C
Unit 251 Utilities WEST
1SBL 251.101 30 CWR 251500¢ UAB Deslgn Pressure of Quest CWR is
CWR Cooling Water Return BW IN L 5,700,134 | 5,832,003 6,079,878 340 34 0.73 9945 1200 58 higher than Utility Piant CWS at 800 C
0SBL 285214 30 | CWR | 285001 UAB kPag. Open path is required.
ISBL 251.130 6 SC | 251210 | sAB H/ xx ET/10 :
RCC Recovered Clean Condensate BW IN L R 153,894 | 161,718 161,718 350 74 0.30 9756 1400 130 [Tie In connection is 6NPS C
285.230 3] SC 285251 SAB H/ xx ET/10
OSBL
ISBL . 251130 6 | WP | 251002 | SAB Hi xx ET/10
Potentially Oily Condensate BW {OUT L - 0 161,718 | 161,718 350 74 0.30 975.6 1400 130 C
285.230 6 wp 285034 SAB H/ XK ET/10
OSBL
ISBL . 251.103 6 wi 251013 [SNs] H/ 0K ET/10 )
DWR Demin Water Retum BW IN L - S ] 184,890 | 203,400 | 203,400 416 84 0.49 9852 | ox TBD 125 [Requires new spec for 300# C
OSBL 285.230 6 | wi | 285003 | UMD H/ xx ET/10




4 2 1
A&V UNIT NOTES
1. EACH UNIT TO HAVE FLOW MEASUREMENT
ATMOS. - 0 INSTRUMENTATION.
2. ALL UNITS TO PROVIDE SAMPLE POINTS ON RETURN
LINES TO COOLING WATER RETURN HEADER (CWRH), PRIOR
TO LEAVING ISBL.
21
VACUUM = 3. REFER TO DS—252—B—0102 FOR MATERIAL BALANCE
. CWS TAKE—OFF TO QUEST SUPPLY AT UNIT 252 BATTERY
LIMITS. QUEST CWR TIE—IN TO CWS AT UNIT 251 BATTERY
LIMITS. UNIT 251 BATTERY LIMIT VALVE TO BE THROTILED.) |
5. QUEST CWS BYPASS TO COGEN AUXILIARY COOLERS.
9 - WASTE /N
WATER
- 99 TREATMENT
23
24 26 -
FLARE LIQUIDS
COOLER
7 5
27
COOLING WATER RETURN
RHC UNIT X 28 ) 30 >252.0001.000.040.001> C
TO COOLING TOWER
RHC #1 HTU #1 STAB
COOLING WATER SUPPLY
3 252.0001.000.040.001<C
FROM COOLING TOWER
RHC #2 HTU #2 STRIPPER
20 29 2
WW :
Y
‘NOTE 5 ii
NOTE 4 >
UTILITIES ISSUED FOR
UNIT 250— COGENERATION 1 o ONSTRUCTION
UNIT 251— STEAM/BFW/CONDENSATE
UNIT 253— AIR COMPRESSION
UNIT 254— FUEL GAS/NATURAL GAS
SULPHUR COMPLEX FLUOR’S RESPONSIBILITY IS LIMITED TO THE
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NOTES

1. ALL PRESSURES ARE MEASURED AT GRADE AND ARE INDICATIVE ONLY.

2. SULPHUR COMPLEX INSTRUMENT/UTILITY AIR TO BE SUPPLIED FROM
PORTABLE COMPRESSORS FOR EARLY SCOTFORD MODS OPERATION.

3. INSTRUMENT/UTILITY AIR HEADER ISOLATION VALVE BETWEEN UPGRADER

AND REFINERY NORMALLY CLOSED.

4. ISOLATION VALVES REQUIRED FOR EARLY SCOTFORD MODS OPERATION/

UPGRADER SHUTDOWN, OTHERWISE NORMALLY OPEN.
5. FOR MATERIAL BALANCE REFER TO DS-253-B-0102

6. DRAWING REVISED TO MATCH LATEST PLOT PLAN AND PIPING LAYOUT
AND TO INCLUDE THE HYDROGEN COMPRESSION FACILITY.
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NOTES:

1. COMPLETE ANALYSIS TO DETERMINE EQUIVALENT C1
COMMON ANALYZER.

BY

~160+/h.

CASE #21: FLUE GAS RECYCLE ONLINE AT 100%.

FLOWS AND DUTIES: CHECK CASE V REV 2 / CASE #21.

CHECK CASE V REV 2: CHEMICAL FEED + NG @105°C,
HC PSA TAILGAS MAKE—-UP FUEL, STEAM EXPORT OF

/A

3. CONDENSATE DRUM & PUMPS ARE SHOWN ON UFD,
DWG. # 440.0001.000.040.011

4. HYDROGENATION GAS STREAM IS SUPPLIED FROM
RECYCLE/PURGE LINE FROM BASE PLANT RHC/IHT.
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NOTES:

1. THE CONFIGURATION OF THE DRAWING DOES NOT
REPRESENT GEOGRAPHICAL LAYOUT.

B/L| 2. DELETED.
! 3. NOT MORE THAN TWO UTILITY STATIONS ARE OPERATING
AT ANY TIME IN THE HMU AREA. NORMALLY NO FLOW.
121 185,349 4. MAXIMUM EXCHANGER DUTY IS BASED ON COOLING ALL THE
|
. CONDENSATE FROM V—44007 TO 65°C AND ROUTING IT
HP BFW TO OILY WATER HEADER.
> . D 5. J—44102 AND J—44104, NORMALLY NO FLOW. NEEDED
—y ' ONLY FOR THE 200 T/H HP STEAM PRODUCTION CASE
a (ELIMINATED FROM THE DESIGN SCOPE).
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| 3 BFW PREHEATER 7. WINTER STEAM CONSUMPTION RATE IS BASED ON HEATING
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s {_0 > | MISCELLANEOUS UTILITY 2A [03/01/11 | RE-ISSUED FOR QUEST DESIN | GB | SM | MB J 1oV o/sy
| NATURAL GAS TEMPERED STEAM TRAPS, BUILDING STATIONS AIR COOLER 2 |11/03/10 | REISSUED FOR DESIGN | GB | SM | MB J | cv /s
| PREHEATER WATER HEATER HEATING, ETC. WINTERIZATION
= STEAM 1 |05/10/06 | REISSUED FOR DESIGN | HG | RCD| CJK JT RSN
POTENTIALLY | e . S 0 [11/21/05] ISSUED FOR DESIGN RAT | PAN | CK JT RSN
olLY ! | I V—44007/ 138
00 145
1 A | 9/30/05 | ISSUED FOR APPROVAL | GM  PAN| CJK JT | RN
CONDENSATE | ; STEAM
< : : ? @ COND. Y Y Y L~ REV | S DESCRIPTION BY | CKD |PRS | CS |PDP | MC | APE | PEM FLEN!
TO OILY WATER | | — | DRUM A
M(NOTE 4
HEADER | | £—as006 | /14181 /MNOTE 4) | _ SHELL CANADA LTD.
| | RECOVERED 0.3942 /W |
| CONDENSATE 0.6798 /5 | AOSP — DOWNSTREAM EXPANSION PROJECT
| | COOLER | A
' “ L@i QUEST p
. TURBIDITY MISCELLANEOUS Job No.25183-C10
CONDENSATE ! -
< {><} (NOTE 8) ' STEAM TRAPS
Cc—
TO RECOVERED !
CONDENSATE TANK i g UTILITY FLOW DIAGRAM 0
TK—45101
B/ P—44004A/B AOSP DOWNSTREAM EXPANSION PROJECT |2
HYDROGEN MANUFACTURING UNIT S
STEAM/CONDENSATE /BFW =
o
o
SCALE: NONE | 3
SHELL DWG NO.: REV. 9
440.0001.000.040.011 3 |2
A1PFD_Shell.dwg 4 3 2 1

FILE: \\HOUS2010\AOSP_PENG—CADD\HM UNIT\PFD'S\UNIT 440\440.0001.000.040.011.DWG:MODEL DATE: 05—10—2006, 11:07am ARAMOS1



4 3 t 2 1
V-44101 V-44102A V-441028 S-44108 NOTES:
HYDROGENATION REACTOR DESULPHURIZATION REACTOR DESULPHURIZATION REACTOR PROCESS STEAM SILENGER E—
Cap: 25000 kg/hr PROCESS STEAM
2900 mm ID. x 2650 mm T/T 2900 mm I.D. x 2470 mm T/T 2900 mm I.D. x 2470 mm T/T 1. HYDROGEN HEADER PRESSURE AT RHC/IHT WILL
AUTOMATICALLY ADJUST HMU PRODUCTION.
HoS —r FLOWS AND DUTIES: CHECK CASE V REV 2 / CASE #21.
A m CHECK CASE V REV 2: CHEMICAL FEED + NG @105°C,
4\ |378 45382 ) HC PSA TAILGAS MAKE—UP FUEL, STEAM EXPORT OF
At e MIXED FEED ~160+/h. ii
- 5 441-003< CASE #21: FLUE GAS RECYCLE ONLINE AT 100%
FROM E—44114
D
/\ 284 482
p 5ioo
SULPHUR PLANT 28w
PLUS LETDOWN STEAM REFERENCE
> 440-002 25 - i
><]
- <> STREAM NUMBER
S—44108 D0 |
a o G X TEMPERATURE — CHECK CASE V REV 2 (*C)
253 TEMPERATURE — CASE #21 (°C)
253
Y PROCESS STEAM
- > > - < 5 441-004< PRESSURE — CHECK CASE V REV 2 (kPa—q)
B D>< >< .
A FLOW — CHECK CASE V REV 2 (kg/Hr)
X FLOW — CASE #21 (kg/Hr)
Hos Std. VOL. FLOW — CHECK CASE V REV 2
(m3 (st)/hr)
Std. VOL. FLOW — CASE #21 (m° (st)/hr)
\ / \ / \ —>
HMU LOAD
\ / \ / \ / I 241007
|
|
N/ N/ N/ |
\/ \/ \/ : ISSUED FOR
I PRESSURE CONSTRUCTION
| CONTROL ON 21 Oct 2013
/\ /\ /\ | MAKE—UP H2
| ————————— e 422-007
/ \ / \ / \ | : TO RHC/IHT
| |
/ \ / \ / \ : : FLUOR'S RESPONSIBILITY IS LIMITED TO THE
: I C1 EQUIVALENT FLUOR, REVISION CONTENT SHOWN IN THIS DOCUMENT. | g
| | 440—001
N e T
| | B B B 4 [09.30.13[RE-ISSUED IFC ON NEXT HARD REV|GB |CC |LMF KH| cv
| : | S/C RATIO MOL FLOW CHEMICAL | 3C [12.21.12|  ISSUED FOR CONSTRUCTION  |GB [KB [LMF KH|cV
L : | oP CALC ¢ Fffg géc;w 3B |08.31.11| RE-ISSUED FOR QUEST DESIGN. |GB |SM [BS Ji | cv [ wo/ss
V=44101 V=44102A V=44102B z | : — 3A |03.04.11] RE-ISSUED FOR QUEST DESIGN. |GB | SM |BS J OV M/sB
: | I NATURAL 3 [11.03.10| ISSUED FOR QUEST DESIGN|JH |SM |BS JI | CV | MD/sB
- | | | CAS FLOW "5 A l08.24.10| ISSUED FOR QUEST COARSE HAZOP | JH
- <] X | | X—)--—- 440-001 2 [04.17.07 ISSUED FOR DESIGN  |PD | HG |RCD RCD PG| PB
: : 1 106.15.06| ISSUED FOR DESIGN RCD| HG CJK JT | RN
L : O [10.19.05 ISSUED FOR DESIGN RCD|GM |[PAN| CJK| JT | RN
N | BFW FLOW | A |09.01.05/ ISSUED FOR APPROVAL [RCD| GM |pAN|CJK| JT | RN
X X h 441-002 ISSUED BY |CHKD| PL | EGA | APE | PEM | CLINT
H2S 9 REV | ‘DATE DESCRIPTION APPR
/\«365 4065 e — 276 TO J—44101
A}js 2049) | A 279
' ' ' ‘ N AN i N AN FEED / STEAM
>< > 6 10 441-002 »
TO E—44111
JOB No: 25183-C10
CANADA b !7
M5—-IH—441001
A
2
Q
3 PROCESS FLOW DIAGRAM 0
w
! SCOTFORD UPGRADER EXPANSION 1 g
[a
= HYDROGEN MANUFACTURING — UNIT 441 §
= (@]
T FEED GAS DESULPHURIZATION S
s 8
2 scALE: NONE | 3
] SHELL DWG NO.: REV. S|
2 441.0001.000.040.001 4 3
[aa]
4 3 2 1

FILE: T:\1010\PIPING\HMU\HMU_PFDS\441—REV—2\441.0001.000.040.001.DWG:MODEL  DATE: 04—16—2007, 1:06pm BAOF



4 3 t 2 1

BORDER NAME: HM_A1PDF_Shell.DWG

H-44101 J-44101 J—44102 J=44103 J—44104 F—44101 V-44103 P—44103 A/B H—44102 NOTES:
Absorbefm '?5583“155% 38 /(10040 FEED,/STEAM PREHEATER STEAM SUPERHEATER STEAM SUPERHEATER STEAM SUPERHEATER PROCESS GAS COOLER STEAM DRUM STEAM DRUM BLOWDOWN CONVECTION BANK
NOTE 3 \ SPRAY ATTEMPERATOR SPRAY ATTEMPERATOR | SPRAY ATTEMPERATOR Il SPRAY ATTEMPERATOR i Duty (MW):  77.21 /(78.61 A) 2200 mm 1.D. x 10100 mm T/T DRUM"PUMPS colL DESIGNATION Duty (MW) 1. PROCESS SIDE TEMPERATURE IS CONTROLLED,
A Cap. (kg/h): 8001/500 Cap. (kg/h): 0/0 Cap. (kg/h): 1200/500 Cap. (kg/h): 0/110 CAP.: 11.3 M*/HR WITH CHANGES IN FLUE GAS TEMPERATURE
DIFF.: 409.5 KPa 44108 HP-STEAM GENERATOR 13.94 /(13.94 USED TO INITIATE TAIL GAS AND/OR FUEL GAS FLOW CHANGES TO
DRIVER: 7.5 KW E-44109 FEED/STEAM PREHEATER | 9.29 A 8.39 ii MINIMIZE DEVIATIONS IN THE PROCESS TEMPERATURE.
E-44110 HP—STEAM SUPERHEATER I 9.57 /(9.70

FLOWS AND DUTIES: CHECK CASE V REV 2 / CASE #21.

CHECK CASE V REV 2: CHEMICAL FEED + NG @105°C,
HC PSA TAILGAS MAKE—-UP FUEL, STEAM EXPORT OF

V-44104 E-44111 FEED/STEAM PREHEATER | 28.68 /(28.96

STEAM DRUM BLOWDOWN DRUM E-44119 HP-STEAM SUPERHEATER I 12.30 /(11.50
650mm 1.D. x 2950mm T/T

400 177360 4730 ~160+/h.

SUPERHEATED %0 178457) > (4730 CASE #21: FLUE GAS RECYCLE ONLINE AT 100%. / i \

HP STEAM A T |
< 440-002 30

A EXISTING BURNER LANCES TO BE REPLACED WITH LANEMARK
LOW NOX BURNERS.

HMU PSA

OFFGAS
S 443-001 - BFW MAKE—UP

FLOW CONTROLLER
FROM S—44301| 27 | 441-004
27
5 218 REFERENCE

HC PSA L ] ZAE 216

TAL GAS 35 |/\ BOILER FEED WATER
>443-003 <300 - - 38 441-004< <> STREAM NUMBER

FROM S—44320 FROM E—44105

FUEL GAS

TEMPERATURE — CHECK CASE V REV 2 (°C)
TEMPERATURE — CASE #21 (°C)

336 | < 42003, 102
@ 0 W S339036 COMBUSTION AR

- | | | 23 441-003<
FROM E—44113

(NOTE 1)
PRESSURE — CHECK CASE V REV 2 (kPa—a)

PRESSURE — CASE #21 (kPa—a)

540 196583 3650

A 5401 < 196953 3569
5100

| ] 265

265 5100
{ﬁ - SATURATED HP STEAM

FLOW — CHECK CASE V REV 2 (kg/Hr)
FLOW — CASE #21 (kg/Hr)

o

|
|
I
| P 441-003 >
I
] | | A VA | TO E—44112
| | | Std. VOL. FLOW — CHECK CASE V REV 2
o . (m3 (st)/hr) .
L V44103 Std. VOL. FLOW — CASE #21 (m® (st)/hr)
L — 121 7050
|
| %;
| ' ' 121 1(3;(3 )\ 70i50
| A A COND, PH A
|
| J—44104
|
|
| ISSUED FOR
| CONSTRUCTION
21 Oct 2013
: H-44101
| |
! 98 !
| 35 P—44103A/B i Lol I 1 BLOW DOWN
| 4 BL. >
I m’ )
| € TO UNIT 451 FLUOR FLUOR'S RESPONSBILITY IS LIMITED TO THE
| L ] A » REVISION CONTENT SHOWN IN THIS DOCUMENT.
| F_44119 F_44111 4 {09.30.13|RE-ISSUED IFC ON NEXT HARD REV|GB |CC |LMF KH | cv
| KB KH | cVv
| ﬂ A ﬂ /] 3C [12.21.12| ISSUED FOR CONSTRUCTION |GB
| F—44109 E—44110 V; % 3B {08.31.11| RE-ISSUED FOR QUEST DESIGN |GB |SM |SM J|cv | wy/s
| <~—FE-44108 1 3A 03.04.11 RE-ISSUED FOR QUEST DESIGN |JH | SM |BS J v | u/ss
| A 3 11.03.10 ISSUED FOR QUEST DESIGN |JH | SM |BS J v | uys
| 28 H-44102 v V 2A |08.24.10]ISSUED FOR QUEST COARSE HAZOP | JH
| | | 2 |04.17.07 ISSUED FOR DESIGN PD |HG |[RCD| RCO PG PB
I 02 o 1 106.15.06/ ISSUED FOR DESIGN RCD| HG CJK| JT | RN
: "~ 9 S | : o — O 10.19.05/ ISSUED FOR DESIGN RCD GM |PAN | CJUK| JT | RN
| e | 121 | A 09.01.05 ISSUED FOR APPROVAL |RCD| GM |paN|CJK| JT | RN
.
| {500 >
L (NOTE 1) |
| SH HP STEAM
| 441-003<
15 | 276 | (195783 > J—44102 | Y FROM E—44112
FEED/STEAM | {18613 > | |
T JOB No: 25183—-C10
> 441-001 10

FROM V—-44102 A/B

|
I = X SHELL =
o CANADA

7050 INJECTION BOILER
FEED WATER ¢§
: 54 4412004 ENERGY M5—IH—441002

STEAM/CARBON
RATIO CONTROLLER

441-001—————————

ID FAN DAMPER

———_—_—_—————— e 441-003
CONTROLLER U hde

>

340
\ 540 REFORMED GAS

| 3 441004 > PROCESS FLOW DIAGRAM

T/ TO V—44105 SCOTFORD UPGRADER EXPANSION 1

HYDROGEN MANUFACTURING — UNIT 441
E-44101 %7 STEAM REFORMING
L SCALE: NONE |
D><] - SHELL DWG NO.: REV.

441.0001.000.040.002 4

: | 3 ’ 2 1

441.0001.000.040.002.DWG
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H—44102 C—44101 C—44102 S—44104 S—44103 E-44121A/B S—44101 NOTES:
CONVECTION' BANK FORCED DRAFT INDUCED DRAFT FLUE GAS STACK A OMBUSTION AIR SILENCER
(COMBUSTION AIR) FAN SILENCER 4500 mm I.D. x 55 m RECIRCULATION FAN 1. PROCESS SIDE TEMPERATURE IS CONTROLLED, WITH CHANGES

Cap. 291346 m3(st)/hr IN FLUE GAS TEMPERATURE USED TO INITIATE NATURAL GAS

Cap. 53926 Nm3/h

colL DESIGNATION Duty (MW) ot 330 1Py g:’P 392527 ;‘;“3/ hr oiff 463 kPo FLOW CHANGES TO MINIMIZE DEVIATIONS IN THE PROCESS
:ﬂg SS&SLTJ?I\AONSLLTIERSIEQLEF;TILR I 20 130/ 21.74 river 1230 kW Driver 2680 kW Driver 149 kW E-44122A/B PUIRRE
' ' A FLOWS AND DUTIES: CHECK CASE V REV 2 / CASE #21.
E—44114 FEED PREHEATER | 10.52 /(10.04 USTION AIR_PREHEATER —

N

CHECK CASE V REV 2: CHEMICAL FEED + NG @105°C,
HC PSA TAILGAS MAKE—-UP FUEL, STEAM EXPORT OF

~160+/h. A

CASE #21: FLUE GAS RECYCLE ONLINE AT 100%

E-44115 PROCESS CONDENSATE PARTIAL EVAPORATOR 30.29 A 31.10

E-44116 FEED PREHEATER |
E-44117 COMBUSTION AIR HEATER |

DUTY(MW): 10.37 / 6.85 ii

10.64 A 10.79

3. DELETED.
4. DELETED.
105 5. DELETED.
105 6. TEMPERED WATER SYSTEM IS SHOWN ON UFD DWG.
4 440.0001.000.040.012.
MIXED FEED TEMPERED WATER | & ™ GW CONTROL ON COMBUSTION AIR WITH TRIM FROM EXCESS 02
> 440-001 4 - 440-012 AT BURNER OUTLET.
FROM E—44001 NOTE 6 FLUE GAS RECIRCULATION FAN CONTROLLED BY TOTAL CONVECTION
370 SECTION FLOW WITH FEEDFORWARD FROM CO2 CAPTURED.
RTINS 28
MIXED FEED Af
< 441-001 5 \ -
TO V—44101
< A
MASTER HMU
LOAD CONTROLLER
@ ————— 441-001
CAPTURED CO2 REFERENCE
SATURATED | FEEDFORWARD
HP STEAM | A | 441-005
>441_002 - STREAM NUMBER
FROM V—44103

______________________ —

/A

TEMPERATURE — CHECK CASE V REV 2 (°C)
TEMPERATURE — CASE #21 (°C)

COMBUSTION AIR

441-002
TO H—44101

AIR INTAKE

N
S—44101

IN_OTE 7
<)

E-44121A/B

-

PRESSURE — CHECK CASE V REV 2 (kPa—a)
PRESSURE — CASE #21 (kPa—a)

FLOW — CHECK CASE V REV 2 (kg/Hr)
FLOW — CASE #21 (kg/Hr)

AL
VAVVVVRRY

Std. VOL. FLOW — CHECK CASE V REV 2
(m3 (st)/hr)
Std. VOL. FLOW — CASE #21 (m° (st)/hr)

ISSUED FOR

|
L _j(&q=

CONSTRUCTION
21 Oct 2013

>l
_x
D

FLUOR’S RESPONSIBILITY IS LIMITED TO THE
REVISION CONTENT SHOWN IN THIS DOCUMENT.

AL
AN

FLUOR,

o

FEUN S—44104
4 (09.30.13|RE-ISSUED IFC ON NEXT HARD REV|GB |CC |LMF KH |cv
w E-44115 . 3C [01.08.13| ISSUED FOR CONSTRUCTION GB |KB |LMF KH |cv
— 3B [08.31.11| RE-ISSUED FOR QUEST DESIGN |GB |SM |SM J eV [w/ss
™\ N\ % 3A|03.04.11 RE-ISSUED FOR QUEST DESIGN [GB |SM |BS J eV | My/ss
A 2 /\ /\ c 402 3 |11.03.10| ISSUED FOR QUEST DESIGN |JH |SM |BS J eV | /s
— RS i A S22 2A [08.24.10[ISSUED FOR QUEST COARSE HAZOP | JH
L4411 S— — £-44116 £-4411/ 2 |04.17.07| ISSUED FOR DESIGN PD | HG |[RCD RCD PG| PB
%7 TO V—44005 1 106.15.06| ISSUED FOR DESIGN RCD| HG CJK| JT | RN
T 150 | NOTE 6 | O [10.19.05/ ISSUED FOR DESIGN  |RCD|/GM |PAN| CJK| JT |RN
50 | A 109.01.05 ISSUED FOR APPROVAL |RCD| GM |paN |CJK | JT | RN
i PROCESS CONDENSATE || DATE DESCRIFTION B [CHKD| PL | EGA | APE | PEM | b
- 45 441-004 {
SH HP STEAM | FROM E—44102
{441-002 y y |
TO J—44102 253 |
Q51 v : PART. EVAPORATED PROCESS
@f/ | ' CONDENSATE JOB No: 25183-C10
Y | 46 441-004 » SHELL @‘
i TO V—44109 CA[NAA
| ENERGY  ~
H—44101 : M5-IH—-4410083
CONTROLLER |

“““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““ 4 Uhde

>

PROCESS FLOW DIAGRAM
SCOTFORD UPGRADER EXPANSION 1
HYDROGEN MANUFACTURING — UNIT 441
STEAM REFORMING

SCALE: NONE |

SHELL DWG NO.: REV.

BORDER NAME: HM_A1PDF_Shell.DWG

441.0001.000.040.003 4

441.0001.000.040.003.DWG

1
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1

V—=44105

HT—SHIFT CONVERTER
4300 mm 1.D. x 2340 mm T/T

V-=44109

PROCESS STEAM SEPARATOR
1250 mm 1.D. x 2100 mm T/T

E-44104

PROCESS CONDENSATE EVAPORATOR

Duty (MW):i19.09 / 19.88

E-44105
BFW_PREHEATER

Duty (MW):i21.04 / 21.09

E—44102
PROCESS_CONDENSATE PREHEATER

Duty (MW): i7.48 / 7.61

E-44106

AIR _COOLER

Duty (MW): 48.67 / 49.05

E-4410/

FINAL COOLER

Duty (MW):i3.81 / 3.82

V—44106

PROCESS CONDENSATE SEPARATOR

2400 mm 1.D. x 5800 mm T/T

NOTES:

FLOWS AND DUTIES: CHECK CASE V REV 2 / CASE #21.

CHECK CASE V REV 2: CHEMICAL FEED + NG @105°C,
HC PSA TAILGAS MAKE—-UP FUEL, STEAM EXPORT OF

E=44720 V—44108 P-44101 A/B V=44111 ~160+/h.
150 BLOWDOWN COOLER HOT PROCESS CONDESATE SEPERATOR PROCES§ CONDEliSATE PUMPS PROCESS STEAM BLOWDOWN DRUM CASE #21: FLUE GAS RECYCLE ONLINE AT 100%
— Duty (MW):A0.108 / 0 3050 mm 1.D. x 5150 mm T/T gf*FPF %%-&MKP/O HR 1370 mm 1.D. x 4975 mm T/T LOAD.
PROCESS CONDENSATE A DRIVER: 112 KW 2. 100% VFD; SHELL CANADA “TYPE IlI” WINTERIZATION
(aa1-003 45 3. START—UP NOTE: ENSURE THAT THE INTERNAL IP STEAM
D A HEADER PRESSURE CAN BE REDUCED SUCH THAT THE D
TO E—-44115 PROCESS COND. STEAM RECYCLE AT NORMAL PUMP
DIFFERENTIAL HEAD IS NOT OBSTRUCTED.
STEAM DRUM
LC D AN GAS 4. UTILITY WATER IS NNF. UTILTITY WATER IS ONLY REQUIRED
AT 007 — A oW DURING STARTUP WHEN 20000 kg/hr IS BLOWN DOWN FROM
| E—44104 AND THERE IS NO BLOWDOWN FORM V—44106.
—————————————————————————— > 441-005 >
: i 5. INCLUDES PURGE WATER FROM QUEST ABSORBER BLOCK. ii
| |
| |
BOILER FEED WATER I | m
_ |
{441-002 38 | A | 1261
TO V—44103 | |
| | H2 RAW GAS
| | 441-005 0| REFERENCE
PROCESS STEAM | | TO V—44118
< 441-001 8 i | |
| | STREAM NUMBER
|
| | H2 RAW GAS
253 | | - 441-005<
251 ' | FROM V—44119 TEMPERATURE — CHECK CASE V REV 2 (°C)
PART. EVAPORATED PROCESS OO | |
COND | : TEMPERATURE — CASE #21 (°C)
>441-003 46 | |
FROM E—44115 | |
V—44109 | COMP
| _ PRESSURE — CHECK CASE V REV 2 (kPa—a)
|
| | Q X PRESSURE — CASE #21 (kPa—a)
C : | Y C
| |
\ |
\ | |
\ N o S @ L ‘a FLOW — CHECK CASE V REV 2 (kg/Hr)
\ | FLOW — CASE #21 (kg/Hr)
\ / : H2 RAW GAS
//X\\ | - \\:\4/\/ 19 443-001
/ | Y NC TO S—44301 Std. VOL. FLOW — CHECK CASE V REV 2
Y | (m3 (st)/hr) X
/ \ Std. VOL. FLOW — CASE #21 (m® (st)/hr
/V-44105 | #21 (™ (s0/h0
~ |
| E—-44107
|
|
' |
| ( A
|
: ISSUED FOR
| CONSTRUCTION
(3325) | 21 Oct 2013
(3320) S
|
| -
T s |
| |
| FLUOR'S RESPONSIBILITY IS LIMITED TO THE
| FLUOR
SOILER FEED WATER | e REVISION CONTENT SHOWN IN THIS DOCUMENT. | g
|
(441-002 A i | 4 109.31.13|RE-ISSUED IFC ON NEXT HARD REV|GB | CC [LMF KH| cV
TO SPRAY ATTEMPERATORS 340 T | 3C [01.08.13] ISSUED FOR CONSTRUCTION |GB | KB |LMF KH| cv
a0l (/N 4280 > Y @ t————————— | 3B |08.31.11 |RE-ISSUED FOR QUEST DESIGN|GB [SM [SM JI | CV | Mo/sB
: : 3A |01.03.11|RE-ISSUED FOR QUEST DESIGN|GB | SM |BS J | cV | /S8
121 l P—44101 A/B I 3 [11.03.10| ISSUED FOR QUEST DESIGN |JH | SM |BS JI | CV | MD/sB
| (NOTE 3) | 2A |08.24.10/ISSUED FOR QUEST COARSE HAZOP | JH
AT 121 | Y1) 2 04.17.07| ISSUED FOR DESIGN  |PD  HG [RCDRCD PG PB
MAKE—UP 06.15.06| ISSUED FOR DESIGN RCD| HG CJK| JT | RN
37 LZLA 0 110.19.05 ISSUED FOR DESIGN RCD GM PAN| CJK| JT | RN
z A [09.01.05 ISSUED FOR APPROVAL RCD| GM |pAN|CJK | JT | RN
CLINT
REV 'SDSA%EED DESCRIPTION BY |CHKD| PL | EGA | APE | PEM | 5o
48 —
41
QUEST WASTE WATER
o8 (- 441-005{
CH4 FROM P—44108A/B
98
™ 441-002 13 - / f \ Y Y NNF N2 RECYCLE> SHELL @‘
FROM E—44101 440-001 ‘
V44111 TO V—44004 E’ﬁl\l&léé &
NOTE 4 UTILITY WATER M5-1H-441004
A # >« BL. < A
o5 Uhde
o 4 56 56
z Y
E PROCESS FLOW DIAGRAM o
w
! SCOTFORD UPGRADER EXPANSION 1 g
o
< HYDROGEN MANUFACTURING — UNIT 441 §
= o
T [ DO | CO—CONVERSION COOLING TRAIN S
s 8
2 SCALE: NONE | 3
0 SHELL DWG NO.: REV. Q
= 441.0001.000.040.004 4 |3
m
4 2 1
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E-44014 V—44118 V-44119 E—-44129 NOTES
WASH WATER MAKE-UP COOLER AMINE ABSORBER 3 ABSORBER 3 ABSORBER 3
DUTY: 0.70 MW 4270 mm ID X 23500 mm T/T WASH WATER VESSEL CIRCULATING WATER COOLER 1. REFER TO HEAT AND MATERIAL BALANCE, DOCUMENT
2100 mm ID X 10700 mm T/T 0.31 MW NUMBER 246.0001.000.046.001, FOR STREAM
NOTE 4 NOTE 4 INFORMATION.
2. FEED GAS BYPASS AROUND HMU3 CO2 CAPTURE TRAIN.
H2 RAW NOTE 6 CAPTURED CO2
GAS FLOW FEEDFORWARD 3. COOLING WATER SOURCE IS HMU3 COOLING WATER SYSTEM
441004 >———————————— N l——_—— 441.003 SOURCE TEMPERATURE IS 25°C FOR DESIGN.
] 4. WATER WASH SECTION IS DESIGNED FOR A HIGHER TREATED
| i : GAS TEMPERATURE OF 39°C FROM THE AMINE ABSORBER.
' |
A , START—UP | H> 5. NITROGEN PURGE FOR START—UP.
' NNF COMP
| FLARE 6. CAPTURED CO2 CALCULATED AND USED AS AN INPUT TO
| F———- 2 CONTROL THE FLUE GAS RECIRCULATION FAN (C—44105).
|
| |
| | | 7. H2 RAW GAS BYPASS FOR SYSTEM PURGE AND
PRESSURIZATION AT START—UP.
6 @
2034 (50,458 )
3C E H2 RAW GAS
441.004 >
TO HMU3 PSA
START—UP S—44301
CWR i NOTE 2 NOTE 7
] /35 \
BOILER
FEED WATER
> 440.011 g — T
FROM HEADER | /33 \
|
E-44014 7 |
| —
NOTE 3 g . A
|
1 A A }
|
CwsS A | — I CWR |
< > | |
| |
|
V—-44119 VFD a |
|
NOTE 4 | 210 |
/38 \ /\ |
|
|
- F—44129 |
NOTE 3,4 :
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1. DELETED.
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