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PLAN DE LA PRESENTATION

1. Shale oil and shale gas: two major game changers

2. What are source rocks and tight formations ?

3. shale gas, shale oil - A new industry borne in the us

4. Us shale oil and the 2014 oil price collapse

5. Léoavenir du gaz natur el ; guoli de n
6. Pétrole, gaz et charbon, face aux risques climatiques :

7. Conclusions : difficile de ne pas étre pessimistes !
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PARTIE 1

SHALE OIL AND SHALE GAS:
TWO MAJOR GAME CHANGERS
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A FEW SIMPLIFIED FIGURES TO ILLUSTRATE HOW SHALE OIL IS
« DIFFERENT » FROM CONVENTIONNAL OIL @

2010 2017

USA total oil production 7.5 mb/d 12 mb/d

Including NGL 0 s

From which shale oil/LTO 0,5 mb/d 5,0 mb/d

Us oil production as % consumP 40% 65%

US oil import as % consumP 60% 35%

Source: PR Bauquisi 25 Avril 2015
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A FEW SIMPLIFIED FIGURES TO ILLUSTRATE HOW SHALE OIL IS
« DIFFERENT » FROM CONVENTIONNAL OIL @

Annual decline Recovery
rates rates

US conventionnal onshore o4 e
(after plateau) (5% to 75%)

: 50% /Y 5%
US shale o0il /LTO (years 1 & 2) (5% to 15%)

Source: PR Bauquis i 25 Avril 2015
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NATURAL GAS PRODUCTION IN THE US: SHALE GAS AND TIGHT
GAS ALREADY REPRESENT 2/3 OF THE PRODUCTION

trillion cubic feet

2017
60 history | projections
50 Reference
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shale gas and
tight oil plays
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other Lower 48 onshore
Lower 48 offshore

1995 2005 | 2015 2025 2035

Source : EIA, Annual Energy Outlook 2017
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A WORLD RESERVE ESTIMATE OF SHALE OIL
PRESENTED ON 15 JUNE 2017 AT THE EAGE CONGRESS
BY MARC BLAIZOT

< Methodology used: PSY (Petroleum System Yield)
< Retained accumulation in source rocks estimate: 75. 000 Gbo
< Unrisked oil reserves estimate: 10% of « in place » ie: 7.500 Gbo

< Reserves estimate (producible oil): 20% of « in place » ie:  1.500 Gbo
(economically and environmentally producible)

SHALE OIL/LTO COULD DOUBLE
THE REMAINING WORLD RESERVES

Source : Marc BLAIZOT i Former Exploration Manager of Total
Proceeding EAGE Congress Paris 1T 15 june 2017
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SHALE OIL AND SHALE GAS POSSIBLE SHARES OF WORLD OIL AND GAS
PRODUCTIONS (2015 - 2035)

CES COURBES ILLUSTRENT LES TRES GRANDES INCERTITUDES SUR LES
FUTURES PRODUCTIONS MONDIALES DE SHALE OIL ET SHALE GAS
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Source : BP [20164])
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PARTIE 2

WHAT ARE SOURCE ROCKS AND
TIGHT FORMATIONS ?
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CONVENTIONAL NON CONVENTIONAL
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CONVENTIONAL AND NON-CONVENTIONAL RESERVOIRS
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HYDRAULIC FRACTURATION (FRACKING)
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SHALE GAS OR SHALE OIL TYPICAL DEVELOPMENT (USA)

Viewfield Sask. 150 miles North of Whiteshield

@ STETSON

 OIL & GAS LTD
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SHALE OIL AND SHALE GAS: PRODUCTION MODELLING

A Very high number of production wells

0 US 2010 : 33,700 (50/50 P/G; 50% Hor.)
2030 : 58,000 wells/ly (80/84 : + de 80 000 wellsly)
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Example development base 1,000 wells per year
Shale oil-> 0,7 Mb/d

Shale gas-> 60 Gm3

Profil de production cumulé
Gm3 1000 puits par an

1 3 6 7 9 11 13151719 21 23 25 27 29 31 33 35

Recovery per well: 2 BCF/ 58 Mcm

QfPEnergies Guy Maisonnier 3 October, 2013
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Mbjj Profil de production cumulé
1000 puits par an
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Recovery per well: 0.25 Mbbl
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TYPICAL SHALE OIL PRODUCTION DECLINE CURVES
(PERMIAN AND BAKKEN REGIONS)
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