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Conclusions

Heavy Oil Reserves Growth is Critical Worldwide

Heavy Oil reserve growth critically depends upon technology as well
as price

Heavy Oil Waterfloods and Polymer floods have been very

successful (above initial expections) but reservoir managtement is

key

North Sea Development with depend upon adaptation of technology
for off shore environments such as ;

— |ICD (profile control, well intervention)

— Waterfloods at higher water cuts
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Canadian Oil Production
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Development Areas, Alberta/Saskatchewan
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Reserves Growth: Enigma,
Expectation, or Fact?

* Richard Baker and Dennis Beliveau
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Reserves Growth: Enigma, Expectation, or

Fact?
ny

« Growth in reserves from existing reservoirs has been the prime
contributor to reserve additions in most mature basins.

Out of 202 heavy oil fields 88% of those fields have reserve

growth. The average reserves growth is 1,083%

This reserve growth can be attributed to:
advances in technology,

multi-disciplinary reservoir studies,
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Heavy Oil - Average Growth Function for Oil Pools Discovered Prior to 1980

/ oil fields are very

ology dependent;

==1973 (10 pools)
= 1977 (8 pools)

1978 (10 pools)
==1979 (10 pools)
= US light oil fields
US gas fields
Heavy Oil Averge
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Years Since Discovery
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Heavy OIl Technical Influences

WV

« Horizontal/multilateral drilling

« EOR (thermal/non thermal)

« Screw pumps/pumping systems
are tied to heavy oil reserves growth

Most reserve growth is not thermal in the last 15 years
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Horizontal Wells, Worldwide

(In 1994-1997 - More horizontal wells
drilled in Canada than in any other
country)

Est.

Well over 12000 hz wells
currently

Wells - Worldwide




Advancing Reservoir Performance

Heavy Oil Primary Production

Cold Heavy QOil Production(CHOPS), foamy oil

production
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Cold Production - An Example
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Development Areas, Canada

Alberta Shskatchewan

Athabasca

CSS, CHOPS | Peace River oilsands
oilsands

™~ CHOPS )
\6 CP A |Cold Lake oilsands
| Tl S

Wabiskaw £ s SAGD

deposits >200C~ chops well

-
CHOPS
Edmonton O /d)
/

Lloydminster * / O Saskatoon

O




Sand production — field horizontal wells

example
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HEAVY OIL WATERFLOODS/HORIZONTAL
WELLS/HZ INJECTORS + POLYMER APPLICATION




Field Development Plan; Pelican Lake (Canada)

Horizontal well development 2900 multilateral hz wells

Primary with waterflood

OOIP= 0.6 Bbbl

14 API oil gravity variation across field
~600 cp

No substantial sand production

12 ft sand thickness

Sw~15-30%
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Pelican Lake 2006

Hilite Well Legend
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* Concept

—V
Horizontal well development
with waterflood

14 API oil viscosity~600 cp
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Pelican Lake Field Development
Ime Lapse




Pelican Lake Section Production and Injection
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UNTITLED PROJECT
DATE 1999-1
LWATER CUM (P)
MAX: 100/16-14-082-21W4/00 (431.5 m3)
Multiplier=1




UNTITLED PROJECT
DATE 1999-1
WATER CUM (I)

Multiplier=1
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OOIP =2.09 ebm3 (from ERCB)

OGIP (soln’) =71 ebm3
Production

— Oil: 1.27 ebm3

— Water: 24.94 ebm3
— Gas : 42.87 ebm3
Current Oil RF = 60.8%
Injection

— Water i4s
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Data As Of: 2008-09 (AB)
WellCount: 1048/1194

SELECTED WELLS PRODUCTION From: 1961-12

To: 2008-09
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* |In 1994, IFP recommended the application of
polymerflood in the Pelican Lake heavy oil field

(12 API, 900 to 40,000 cp) operated by CS
Resources

 Horizontal wells

* First pilot implemented in 1996-97 failed because
of field operational issues

L Cpilot implemented in 209_'5___p_\5/_"g__3‘_[_\1_, high
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Second polymer pHot

1500 m long horizontals
200 m spacing
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Pelican Lake Production Profile
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HTLP 6 Polymer Pilot Schematic

WV

2 injectors, 3 producers
1400m long lined horizontals
175m inter-well spacing

Injection commenced May 2005
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HTLP 6 Total Pilot Production
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HTLP 6 Pilot Discussion

First Polymer Injection in May 2005
Polymer Response March 2006
Average watercuts increased, but remain less than 60%

All previous simulation work had predicted substantial polymer
breakthrough by now

Primary recovery factor was 7.5%, latest incremental polymer flood
recovery factor estimate is 15-21%
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Approval 10147 — Expansion of Pilot
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Approval 10147 Flood Area
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Conclusions

Heavy Oil Reserves Growth is Critical Worldwide

Heavy Oil reserve growth critically depends upon technology as well
as price

Heavy Oil Waterfloods and Polymer floods have been very

successful (above initial expections) but reservoir managtement is

key

North Sea Development with depend upon adaptation of technology
for off shore environments such as ;

— |ICD (profile control, well intervention)

— Waterfloods at higher water cuts
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