HALLIBURTON Unconventional Pulse in China:
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Play Concepts in China’s Unconventional
Reservoirs and Challenges
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CYPHERSM Seismic-to-Stimulation Service
CYPHERSMMith EENIE ™ — (A (LIRSS

Where to Drill A\ e A0 , WS ‘ Where to Frac

How to Dirill : . How to Frac
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CYPHERSM Service

Common data platform, multi-user capability | EMIEUEEMTS , BHZHPE/EREO

All reservoir and well information located in a single environment | FFEEE(E B IHEIEE P T— N RHLMEIRE

Links data to drilling to fracturing to production for best performance for the basin or individual well | SKEXEENZHE{ER
BHAEH. ERNETEHE  fXAEEREEREEN

Collaborative environment | E{LAVIRIEIRNE

Continuous learning and optimization | AM{FEEZIFULKEIFES
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West China
] P

| Tarim Basin 35 B A& HY
= Structurally Complicated Sub Salt, Deep, High Pressure Tight Gas
WiEE . . KR, &k, B8
= Analog: Deep Madden Formation Wyoming and Saudi
FME R SEE PRI M ) 2 50 E AR R = SO
= Under explored shales
REFE BRI B TUE i =
| Junggar Basin #E#& /R 7
= Shallow Heavy Oil with recovery factor challenges
RUCREAR S HFREE FBC 2
| Turpin Hami and Sangtanghu Basin %514 % Al = 3 5 72 1
= Tight Oil with thin bedding
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China Success Story (Tight Gas)

hERNER (HES)

CHALLENGE #k&%:

Wells drilled in complicated onshore low
permeability massive sand had highly variant
results. The geology was complicated by natural
fractures, multiple thrusts sheets, 1000m of salt
and target intervals greater than 6000m TVD
BR. B2, RAR%LE. SHRMEFT. i
R HIFEpiMEsE

SOLUTION fZ R A =E:

Front End Loading and CYPHER to reinterpret
existing data and start from clear baseline
productivity.

RARIAEAFCYPHERMIRFE, MEREIEA
F, EFSMEARTR, REBM I LIERTT

ES

RESULT 4 XR:

First new well recently completed and producing.
New baseline understanding of the geologic
complications and the resultant production.
F—ORRAFBANHNINGE T, WHEEETHH
NIH, BN AR EFE 7 EHl &R E
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| PE, HCT and C&PM

‘=, ATITEMIIE & ERE
| Tight Sand Reservoir Analysis
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Source Rock Reservoirs
RaiE=
4 of the oldest SRR’s tried to date
EESEERFEIAN&ZEERS

Analogs to Woodford and Barnett Formations
(PR/YM)
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Not laterally extensive from a completion
perspective — not a “resource play”?

MEHMAEER, BELSHRTEREA-T
EiRE?

Preservation Issues

RTFA)

Tectonic Stress causing Drilling and
Completion challenges driving up costs
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Sichuan Basin and Upper Yangtze Platform
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Tight Gas
BES
Massive Sands that are Naturally Fractured
RARBLBENEESE

Analog: East TX and Cozzette & Corcoran in
CO

5 7R @ N FIR B HI % Cozzette & Corcoranzifl)

Basin Centered but degassed in some areas
due to natural fracturing, again preservation
iIssues

AMERERTRARGELE, FEMIGRE
FHE

Shallow Low Pressure Gas Play/Daanzhai
Formation

BRI R KRR

HALLIBURTON



China Success Story (Shale Gas)
PERINES (TTES)

CHALLENGE BkL::

Changning field is the first shale gas field in China. This
field has undergone very complex tectonic movement since
deposition, forming very complex geological structures, and
still suffers from high horizontal stress. So where is the
optimal (cost and benefit) place to land a wellbore in the
target interval?

KT RPEE NS AXE, XSS 20 TR
RIMER I E IS, &R S R T 5, S2 5K
AREREKTR I, AT EREMtE B E 85 2

SOLUTION fi# R A %:

We analogued the well to our experience in North America
and looked at the modeled production forecasts that led us
to suggest steering for a deeper interval of the target
formation with a different log signature.

KELIEEAOMER, SET-EPUIEE, RELAZEL,
MIH- A [E] Y 35 Rl

RESULT 4 %£.:

Production results on future wells continue to improve in the
field and number of drilling days continues to decline. Both
Cost and Benefit are improved using Halliburton experience
and Halliburton modeling.

FERTRE, BARS . WERGHILEApTEE
& AL ARG EESEI b
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Directional Drilling The Next Well
F=LAFHMRE

| ShaleTi&
| Sperry DDEMA
| Cypher®
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Ordos—TGS and CBM
SRR 2 W2 SN ES

Tight Gas Sand Exploration — |
and Well Spotting for small [ ] e ——
10C [/ o s

A E G 2w e R ECE D RS 4
B PR LA e 55

CBM Fracture Design and
Microseismic for IOCs and
NOCs

Bt = AU 2 BT AN 22 4 i )

Tight Gas Reservoir
Characterization for Field

| ane La e Rbsefvoﬂ ‘ I'- I
_ —— e —— L‘

FUE SRR I

Ref. Zou Cianeng and PetroChina RIPED
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Bohai-Mature Fields, Low Perm Bypassed Pay and Heavy Oll

PG - 2 TR ZE FE RIS = AN i

| Tight Gas Sand Play

Qualification and Target
|dentification

HOE AR VS AT H BRI

| Tight Oil Exploration and
Qualification

FUE IR AN 2 VA

| Stratigraphic Continuity of Play
Across a Block

il J= e At B A~ X Bk

Pressure | Crude Density

- M A
Basing Formation Ro("%) Coefficient - Noles
Whitiston Uppe 06-<10 1.35~1.58 061083 Bakken
Devonian ' 1=

S Texss | Crelaceous | 05~20 | 135180 | 082~087 | Eagle Ford

BohaiBay |  Shahejie 0.520 | 120~180 | 067-085 | Lische Sag

Bohal Bay Shahejie 0.5~20 1.53~1.80 0.66~0.78 Jiyang Seag
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Songliao and Northern China—Tight Oil and Mature Fields
AL A P 1 8 e R e

Birds Foot Delta Alluvial Fan b | e L
B IR=FAM A al = B
e i m
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East Chlna Sea_Offshore TGS ?zg@ggégﬁaéyapping of TGS ECS
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| Full field Integration
and Mapping to solve:

BA DX B — AR 5T,

u’fﬁiiﬁﬁ% StimLOG in an East China Sea Tight Gas Sand
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Challenges To Code Cracking in China
A AR R R T i Y ik

Single well mentality and not enough activity to make real headway
= BEEREARS, RAERBN TEEREENRILEATLETTE
Opague or Superficial Collaboration between operator and service comps
= HATRIMRSAE EAERASEREXRNEE
Data Quality and Data Deficiency
= HEREAEIERR

Geologic Compartmentalization & Preservation Issues

= TS RIORF SR
Active Tectonic Basins and Significant Mechanical Risk

=AM TSR, FESENHTTE XS
No Benchmarking Happening or Establishment of Best Practices

= RZEANSHEEMEMRETE

= BCRFNE L5 EIFH RS ROR 5 RN
Compromises on Data Acquisition, Equipment, Experience
= BERKR. RENZK FHRRE
Misconceptions, Unreal Expectations and Analysis Paralysis
= BRHEE AU FIHAEMSiRE
Very Few Unconventional, Experienced, Full Service, Trusted Partners

= AREEBARRS HAZKRARSEFEED
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Politics and Commoditization Stopping Technology Importation & Complications Free Execution
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Two Key Technologies Made Unconventionals Work

AEH I A P R BOR

| Ability to Drill Long Horizontal Wells Cost Effectively
22TV AP HR HRE

= Directional Drilling & Accurate Subsurface Locations
E [ & A5 AT

= LWD Tools (Ability to Stay In-Zone)
BEESNIF TR (£ BRIE 858

= Bit, Mud & Cementing Technologies
Bk JRIMIEFHEAR

| Ability to Perform Multiple Hydraulic Fractures for Flow Capacity Enhancement
ZEKANEH, RESRAES
= Downhole Tools # TR
= Surface Facilities 1 H % i

| 3 E’s : Experience + Economies of Scale = Cost Reducing Efficiency
3E : 2256 + HUELETT = BRER
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Capabilities for Customer Challenges

W25 Hk ik O e

Development | 7

SOFTWARE & SERVICES | 450k

DRILLING - BITS, DIRECTIONAL, AND PERFORMANCE | §&sk. £HFRHIRSS

RESERVOIR TESTING & SAMPLING | f&EiR
COMPLETIONS | =+

RESERVOIR & FRACTURE MONITORING | i5EERZ

PIPELINE & PROCESS SERVICES | Ei&5E

REAL-TIME CENTERS & SERVICES | SERt ¥l SR BRSS

PROJECT MANAGEMENT & CONSULTING | IE&BR 548
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B8 - Thanks

Joe Dumesnil
+86.139.1126.0381
Joe.Dumesnil@Halliburton.com

Solving challenges.”
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