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TOTAL ARGENTINA GAS SHALE WELLS , IMPLEMENTATION OF CLEAN BASED FLUIDS
Jean-Yves LANSOT — TOTAL MARKETING SERVICES

Special Fluids Division , Earth Sciences Business Line.
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NEUQUEN BASIN — AGUA PICHANA (AP) BLOCK
VACA MUERTA (VM) ACREAGE
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VM play area: 28,500 km?2

Total operated area: 3,256 km?2 (11%) = 804,571 acres (vs. Utica JV: 660k acres)
Total net share: 1,535 km?(5.2%) = 379,305 acres (vs. Utica JV: 155k acres)
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AGUADA PICHANA WELLS TIMELINE

2011

2012

2013
2014

2015

2016

-\ 2020 /-

(e AP.xp-1001 )
- Vertical well - 4 fracs
- Producing since May-12 EXPLO
\. J
N

(e AP.e-1002(h) & AP-1007

- Horizontal well - 5 fracs & Vertical well - 4 fracs

- Producing since Apr-14 & Jun-14 DELINEATION)

~

/e AP Pilot: PADs 1/2/3/4
- 10 Horizontal wells - 10 to 15 fracs per well
- Producing since Jun-15 (PAD 1)

e AP Pilot: PAD 5

- 2 Horizontal wells - 10 to 15 fracs per well

\ - Gas-in Mar-16 PREDEVELOPI\/IENT/

4 )
® AP Shale Development 2 phases - 2016/2020

- Phase 1 2016: 20 wells / 2000 m drain / 20 fracs
- Phase 1B 2018 - 2020: 32 wells / 25 fracs / 2500 m drain

\_ + 8 wells / 30 fracs / 3000 m drain DEVELOPMEND

g o 038

DISCOVER

J
4 / )
DEMONSTRATE
9 PRODUCTIVITY )

4 )

v

DEMONSTRATE
COMMERCIALITY

. J

( )

LAUNCH ‘/

PROFITABLE
DEVELOPMENT
\ J
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AP PILOT WELLS CONCLUSION

07 Gas Production for Pilot
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Very encouraging results obtained with AP pilot confirm feasibility of a
‘/profitable development

> Approve & Launch Profitable Development
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DEVELOPMENT WELLS
WELL ARCHITECTURE & PERFORMANCES
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WELL ARCHITECTURE AP WELLS OPTIMIZED DESIGN

® Open hole sizes: 13 %" 9 Y57 6 ¥4
® Casing diameters: 10 34" 7 47

> 13\v2” vertical rotary section
[ ] Dra|n Iength 6,500 ft / 8,620 ft 10 %” casing | : - D@ 1,804/t TVD/RT

Shoe @ 1,804 ft TVD/RT

® KOP as low as possible, R planned = 8°/100 ft

® Rotating Circulating Device used from intermediate section

® Dirilling Fluids:

7” casin

- 13 %" section: WBM @ 9.2 ppg Shoe @ 5,906 ft TVD/R TD @ 5,741 ft TVD/RT

—H@Q

- 9 %" section: Clean Based Fluids @ 10.85 ppg

- 6 %" section: Clean Based Fluids @ 14.20 ppg - 15.45 ppg
® < 3% CO2: Use of Carbon Steel
® No DHSV, Modified Well Head system

® 60 ft WH-to-WH distance

6 %" section with DHM
7
-\ TD @ 7,480 ft TVD/RT
4 5” casing &3
Shoe @ 15,748 ft MD/RT

FORM
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FROM PILOT TO PHASE 1-A WELLS

3,281 ft (1000m) lateral

4,921 ft (1500m) lateral

Pilot Phase Dev Phase
Pad #2 Pad #1 Pad #3 Pad #4 Pad #5 Pad #6
DLS 161 Ensign 768 Ensign 768 DLS 161 Ensign 768 Nabors 676
6,562 ft

\ 4

(2000m) lateral

A 4
A
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<
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146 147
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COST & LEARNING CURVE DEVELOPMENT PHASE WELLS

700
m Gross well duration - APD Well Cost (MUSD)
60.0 - m—ar0ss Well duration - Utica
63%
Gross well duration - Eagle Ford Pilot more
500 expensive
S~ well
~~*
400 : :
Excellent learning curve " Pilot average
well (11
30.0 — wells)
VvV E = Pilot
200 : Cheapest
i well
100 i Development
i 2019 2020 first well
00 rrrrrrrrTd I'il rrrrrrerrrrrrrrrrrrrrrrr T T T T T T T T T T T
O MmO A0~ AWM~ AL MS O A0 PO
i IO . O T .Y .5 O L~ = = o < T T T Vo L Vi Y A T e O O e
Number of wells

Major step change prior starting 2017 drilling campaign

Implementation of Clean NABM & Standardization of casing size architecture
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DURATION PERFORMANCE ANALYSIS

* Reduction of 107 drilling days from Explo well #1 to development phase well #1
* Clean Based Fluids implementation contributed up to 12% of the well duration reduction
» One of the most important parameter associated to drilling performances

Clean Based Fluids is a key player to decrease your DRILLEX
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FLUIDS PROPERTIES DIESEL VS. CLEAN BASED FLUIDS

Mud properties Diesel OBM Clean Based Fluids

Mud weight 14.20 ppg > 15.45 ppg 14.20 ppg = 15.45 ppg

Plastic viscosity 31cP > 72cP 35cP > 47 cP
Yield value 11 - 26 Ib/100ft? 15 - 17 Ib/100ft2
Pressure losses (ECD) 16.52 ppg @ 265 gpm <16 ppg @ 265 gpm
Low gravity solids 20% > 5.6 % 25% 2> 2.7 %

Electrical stability 1,200 V

Oil Water Ratio (%) 81/19 to 92/8 72/28 to 78/22

Diesel EDC 95-11 250

MW [sg) 1.88 1.86 . P
PV & 50°C 85 55 200 A

- 3 18 —— EDC 95-11 /
s00 20s 128 150
300 120 73 / —-/‘K
200 87 54 100

LOo0 55 23
B 11 1z 50 A
3 10 11
il 26 wol. 60 53 T T T T

OWR a8 TE/22 ] 100 200 I00 400 500 600
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CLEAN BASED FLUIDS ADVANTAGES

« HSE Aspects (Low Aromatic and Benzene content)
« Clean Based Fluids has more stable properties than Diesel OBM:
- Reduced mud dilution / maintenance which leads to mud cost service savings;
- Avoids expensive mud losses in loss circulation zones; )
- Minimizes formation damage. S lmw: |
- Pressure losses decrease which allow to deliver longer drains | ™ "a" ™" LA
- Increased wells productivity so profitability _cf_ :
« Better cementing operations ? ;T
- To Optimize fracking operations and long term well integrity Ss’ %
. DRILLEX Reduction 21
o ﬁ

AROMATIC CONTENT BENZENE BTEX CONTENT

® Some Aromatic components found in hydrocarbon products are known to Benzene content in drilling base fluids
Senzene content in drilling base Huids

have bad effect on health of human beings

‘ Aromatic content in drilling base fluids 80 80
%
E 0,3
03 60
Results measured and validated in
independent laboratory
02 40
: Results measired and validated in
indepem fent laboratory
20
20
0.1 <39 Acceptable concentration of benzene in
T Drinking water set by USA EPA:
2026 R Ex- GTL Eoc e
0,004 ydrotreated X products
0 . Kerozene
Hydrotreated Ex- GTL EDC products - ) ) . L
Kerazene e Only EDC Drilling base fluids meet the requirement of cleanliness of drinking water
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DISCLAIMER and COPYRIGHT RESERVATION

The TOTAL GROUP is defined as TOTAL S.A. and its affiliates and shall include the
person and the entity making the presentation.

Disclaimer

This presentation may include forward-looking statements within the meaning of the
Private Securities Litigation Reform Act of 1995 with respect to the financial condition,
results of operations, business, strategy and plans of TOTAL GROUP that are subject
to risk factors and uncertainties caused by changes in, without limitation, technological
development and innovation, supply sources, legal framework, market conditions,
political or economic events.

TOTAL GROUP does not assume any obligation to update publicly any forward-
looking statement, whether as a result of new information, future events or otherwise.
Further information on factors which could affect the company’s financial results is
provided in documents filed by TOTAL GROUP with the French Autorité des Marcheés
Financiers and the US Securities and Exchange Commission.

Accordingly, no reliance may be placed on the accuracy or correctness of any such
statements.

Copyright

All rights are reserved and all material in this presentation may not be reproduced
without the express written permission of the TOTAL GROUP.
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