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i, BIEED S TRAERD B, ZOOH
M7 0w R, BIZIEARBAEZL 5 TR
TNy, TR7 7 V7Y, REFELFCCIZ
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8 DFTiE Pullman Kellogg ® HOC 7
Ot A TCEEOEREBIZAT I, BREKED
DI BEORER SN TV /2, Phillips
F: Sweeney BT TR F O HOC ok
ZRE 7 o2 X & L COERBEICHT
TR B BB L RIS A 5 00, BREREE
R UIRRL AV Vv &ETD o2
TEGLEM O EEEFIIA D TiE, M7 o v X L}
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#% 1 Syncrude Canada #:DEC

Facts
& Figures

Site clearing commenced
December, 1973

On-stream date
July 31, 1978

Daily production of synthetic crude oil —
by 1982
17,300 m®

Daily production of synthetic crude oil —
by 1984
20,500 m*

Total cost of project
$ 2.3 billion

Plant area

5 km

Open pit mine area
25 km?

Tailings pond area
30 km?

Total area in use
60 km?

Average muskeg depth
3 m

Average overburden
15 m
Average oil sand depth
42 m

Total workforce at peak construction
7500

Syncrude Operations workforce on site
3100

Field manhours to construct
39 million — Syncrude Project
4 million -— Utilities plant

1 m* of
Oil Sand || 1.4 m® of Sand

L

v

.18 m' of
Synthetic Crude

15 m' of Gas

. 22m’° of Bitumen |—

MINING

Dimensions of mine
4.2 km long
7.5 km wide
60 m deep

Draglines
total number 4
60 m* bucket
110 m boom
104 m working radius
6100 tonnes overall weight
10 megawatts power usage

Bucketwheels
total number 4
capacity 6400 tonnes/hr with 14 buckets
bucket capacity 2 m?
3.7 megawatts power usage
weight 2250 tonnes
length 140 m

Conveyor belts
length 17.7 km in mine
1.6 km in plant
210 cm wide X 3 cm thick

EXTRACTION

Extraction plant
processes 11,800 tonnes/hr
oil sand to produce
2,050 tonnes/hr froth

Froth treatment plant
produces 676 dm?® /sec diluted bitumen

UPGRADING

Stack
180 m high
20 m diameter base
8 m diameter top

Fluid cokers
total number 2
63 m high

UTILITIES PLANT

Power plant
260 megawatts installed capacity
(capacity sufficient to light city of
300,000 population),
185 megawatts normal operating load
1 million kg/hr steam

Water treatment plant
max flow 850 dm® /sec

STORAGE

Storage tank capacity
477,000 m?® bitumen
191,100 m® gas oil
83,500 m® naphtha
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3. BEHHLERN

CITHBEBWELTAFIOL ALY
v b EN e F i =Xy, TAUA
FETEBENDZFANLY 2 — L2 bDY =
— N F A4 NI DWTELT,

3.1 HFY « TLAS—=FHOF 4 LY FOB

IR
T R—F MBI OFEITL Y, BN At-

habasca il & F.0 BB IZEBE I N TS
409y Fix 13kbbe vbh, 20K
f, ©vF 2—XvD5rHE, Upgrading &0
BHF #H# L Tv> % Syncrude Canada#h: &,
TNS—F D F 4 Vv FBAR O
Tdh B AOSTRA (Alberta Oil Sand Tech-
nology and Research Authority) % ZhH
L, 443y FORFERALBET 2#
257,

3.2 Syncrude Canada %t&#A 4 L4 KBRS
R

® 2 REMRET 2 — A v EEERFE ORI

BITUMEN CONVENTIONAL
GRAVITY, °API 8.6 25—37
DISTILLATION VOL % °F
IBP -
5 430
10 560 B
30 820
50 1,010
VISCOSITY, SUS a 100° F 35,000 ~ 3—7 CS.
SUS'a 210° F 513
"POUR POINT, °F + 50
ELEMENTAL ANALYSIS, WT, %
CARBON 83.1 86
HYDROGEN 10.6 13.5
SULPHUR 4.8 0.1—2.0
NITROGEN 0.4 0.2
OXYGEN 1.1
HYDROCARBON TYPE, WT. %
" ASPHALTENES 19 —
RESINS 32
OILS 49
METALS, PPM
VANADIUM 250
NICKEL 100
IRON 75 2—10
COPPER 5 .
ASH, WT, % 0.75 NIL
CONRADSON CARBON, WT., % 13.5 1—2
NET HEATING VALUE, BTU/LB 17,500




ZHH 2B T Fort McMurray Z8gI25%
B, DT80 Y RIZHE - TL o< HEY
HIZHE35 L 72, Syncrude Canada #D F 4 L
Y v VORI, ©F 2 — A v, Upgrad-
ing, 2—7 ¢ V7 (FFHART T Y = 7 b
NDRBIREEE 23 YL, T4 LYY PO
WE 215X103%/H, #iHieF 2 — 2 v & 125
X10%bbl/H, Syncrude 4 ERE108X103bbl/

FER | Fort McMurray ZEpT 047 HThz, T4V Y FOCF 2a—AvER
Syncrude Canada fEDHEEZEHIZ 7 L 3—- RIS TH Y, ZDEF 22X v DEE
ZIHME = FE v v OJRH500kmizH Y, WETETDLELUTDOEIY Th S,
9 H25H 7 Loy — 5 MBI S B 4 T 4568 1. low API
HPBEIRE L AOSTRA HERDOHF D 2. high viscosity
KRIZL Y, 7’>JI//\“—-57J‘NEZH?@$EEL'C < 3. high pour point
NI EFEDORFE 7 0 R FHET, R 4. low H/C ratio
BEUTHEEN 11715813, RHAOKREIIEE 5. high metal content
AR Z A F 2 FEy b v Fegsy 6. ‘high sulphur content
' N
MINING RECLAIM SYSTEM TAR SAND  EXTRACTION FEED
PLANT 1 PLANT 2 i PLANT 4
— . TAR SAND
> 7| PLANT 5 |TAILINGS
i e
M
’ BITUMEN
FUEL GAS TO
PROCESS
FLUID GOKER :
TREFAF\{%TAENT R[é'cL(l)J\/EgRTY — 1cas F‘F‘LANT AMINE UNIT SULFUSNW
PLANT 6 PLANT 7 PLANT 8 ] PLANT 11  PLANT 12
T
NAPHTHA | ?
I SULFUR
LEAN [
lte — — — AMINE | |
GAs FEED | MYOROGEN| | | GASOL | T RicH AMINE |
PLANT 9 PLANT 15 ||
L[ NAPHTHA |—
H.T.U.
PLANT 13
NAPHTHA DILUENT -« SYNTHETIC CRUDE
PREPARATION
PLANT 14

B 1 Syncrude Canada #DF <V —Y 5y T7o—y—}



7. high nitrogen content

8. high carbon content

9. high asphaltene & resins

FHEEIZAE 60m® O A% Dragline 4
BTN, LIV RTTEEDREN
AW E R THHBISEON S, bl TIX
DBOHMEY =5 EREMAT, TTHEY
5 BIZANAF— LT 80~90°C IZHWE L,
E60~85% 7D ¥ o F ol L7z b D 2iRE)
5DWTERMETHE, (EELEZEICL > TR
LT 2WHERX IV TERRL %S 79
RInZ TRRL & TR OB T BOK S
%o

vF o—Av D upgrading ¥ diluent
recovery plant T+ 7 9 #EINL 7 L— ¥ 2
—A—=IINT B LT —7 ZITK TN
ZLSHENI%BDDHY, BRFIADH&H:
Wz d# 2,000t/ B tailing area 1ZEFREAL X
NT 2, BE7AESHERNTEL 57—
FREHER L, 779, BB, KE
LSl xNn, ¥ v 7 T7 L v &N, Synthetic
Crude &7:%, Z® Syncrude (34 &4,
TV FILE BT A v FERE EORE
e DZ e Th -7z,

3.3 AOSTRA [C2\WT

Syncrude Canada #FHEDPIH 9 H26H
I NEY AT AOSTRA %#§if,
Bowman FTREMTEEFIRDHIA L HEV 7=,

AOSTRA 3 1974 FFMRIZ L » TERILS
n, HIMIE T LOZTHARD LN, ZDOHK
T8E T FADEMTHNFT Nz, AOS-
TRAZAA NGV F & EH A THRET
B 7O OHEEMRB TR, BIFTR DM, i,
BFEEDORE 8 AN, KEPFRFM, upgrad-
ing, EHEWEIR, KOE, K, BEWRYE

&, WRHEDSEETZESSOHYHEMRK
O, BRI X VRS AT B,

I Athabasca i&@fﬁ?ﬁﬁ NGNS
FANGY YOBIL26X10%b! Th 3720,
PRI M T ERYE & X % 72 1219804812
L3207 0w RDEFENED LN T 5,
Athabasca 1Z3513% AOSTRA/AMOCO
DB, Cold Lake 1235135 AOSTRA/
BP DRAF—2 L BREEE D& 2, Peace
River 128135 AOSTRA/Shell 2 F—
LD A Ty Y T TV P HIRENT B TET
Hb,

UP-Grading 7w+ 2 ¢ L THEBE
LTWB7h—Fa—r—i3ov 7 L—
XV I7,F s b—Fa—%xv7, 7 ¥y a—
¥, a4 ¥u T 5y 2T BERNE,
Direct coking 100 7° 1 & X % FLEHE L
TRERBALZ DT, %FD Suncor#kT
74+ V—VFI—=%xv 7 2FAL T3,

RIFRE DR D KE Vb DILIRIEERRFTT28
% % 5%, UP-Grading (3 HER 24 T B
5,

3.4 KEECETBAM LY = —~LORARIKRIC

2WT

KENZEBWTIE, RO ¥, 27,
TA4F IO 3IMIZ163TFERF o, R
DEX900m, EVFTIL 1.6km iZEL, Al
BHET 2k S— VLAY LW BRERE
DH5b, FT4Ny=— VORI, FREL
L VITHMRB AL F— & U TEN, &
ELHBANIERZELEDTEY, 7T
T v b OBEETE S REILLo0H B, K
ANy 2 —F 4 VT RE TR Ry
B OAMEL L gL THEIX Y. 779
By —RmNI 57 4 = v 77T, F72, F




SHALE \
SEALING
STEAM WASH SCRUBBER
TOWER
(P OIL WATER —_
ouvon SEPARATOR
5
% e
é | |
Q
A L,
< g
- o
Pl = s ol = %
a8 3|z Hlgl =
Z|e % < S| @ <
slc = << P o e ul o]
Sl ol |cd S| o
T d N ¢l 4 8 v
3|5 <| |5z 2 < 3| & 3
by 2| @ @ = =
a
2 SGR-3 ¥ X 7 &
FBIRE S B Pienizd, ol BHEy=v b .
° ‘ * =4 MO KK
REOSIEIEL Tk Y, BmPESET + —
API 22.2
CNBEMOMMIEET 5, EBYSIER LB -F 50
HEWMETD L L BIZF CCRARISMA Lo 450
DFEPMETEIENTES, 50 770
AE oA I Chevron Research Co., 90 1010
Union Oil, Lurgi (£w v 2 Oil Shale Max 1095
THIEL TV 3) OEIRRIICOWTHC = S, wt. % 0.8
c . * =it Uni Oil DR N, wt. % 1.8
EMTEZ, TITH nion Oil DIFZE 0. wt. % 0o
BASE1ZOVCEY . 7235, Union Oil Tiaik Ficher Water, wt. % o2
%E&WUD%E’J&%@’C 1ﬁbbl/E@7°5‘/ ]‘@ PP, °F 60
BEHELTHY, KIIT1UZ 5 Fbbl/HD As, ppm 17
EREBE AT 2ER TH B, Union Oil T CCR, wt % 2.1
. _ . . HV, Gross 10° BT U /Gal 142
13194048k ¥ = 1 5 PN Piceance Basin,

£ 3 EEFENOOERY
(36 Gal/Ton shale)

Retort Make Gas(Dry basis), SCF/Ton 75.0
Rundown Oil, Gal/Ton 35.1
% Fisher Assay 97.5
C4+0il, Gal/Ton 37.1
9% Fisher Assay 103.0

Parachute Creek (2 40 f&/~— L LFEH DL
&b, T4y 2—VOEYE, v—N

7 A4 L OREBEAROFAFICHGLA TR 2,

BRI ZE S & E B NV WA T B Il
B, AR ERIEIE L TR VAT
ek, B ERRERIC L > TET 2
BIEAREN B B, BRIEZ BT R (type A)



TRATMNFEET ADBENME 2D, [H#EE
FRITHR (type B) L7z, EHICEHEEY
= —VITHETRE T B 1 — R v & BIDBREEF TR
Bl , ZOEEEIRFIAT 2 SGR-3 Y A7
2 (3t/H) iF THR L7,
ERFENLBLNIZY 2 — A F 1 i,
1,000~2.000 ppm DEMEHE 5" X + & & Lo
FDREBFILY = — VDR TH 5, Union
Oil 3k L BBEETHREAL THY, ZOK
DHEOXBRIBEEEIND, BRLASNZY =
— I A MIKFBEDFLET T 450~550°F T
b L BIEFITOR LR, OEDERILE
BEOFET ¥ = —IF 4 L 82k 500~650°F
o E Lo LT 5, RICREFNCEER
SN REFREEO B E HVv, KR
FEBl L EF 54 600~800ppm F TEL,

FTYBE RSV VT B S
EAM N TR

Pk, bosENIT 5 EE WSRO S
BODVFIEHE AT RO EE
&, bbb THEDOREERMAIHEED HAgD —
DEL TV, #FFEEBITBEFAAFY P
FRROKENCR T BT ALY « —VEAFED
Bl E 2B L7z ARG S XL ¥ —[HE
RO R D 72N B FRDBRITTIE, EF
e > TEHND L AZVTH B,

FURASCHR : [BOREIC 1T 5 B HE Mo R C
B A EE | (AEF554E 9 D

(72 LLOA EBWNEEINIZ

MAEEBHEE)

— 30 —
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