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IEE KA T Epkah

Play Concepts in China’s Unconventional
Reservoirs and Challenges

FESFEMEEFF L IR K ArESki

Joe Dumesnil

7r . HEER

China Unconventional Tech Team Leader

I ESFE MR &

Solving challenges.”



CYPHERSM Seismic-to-Stimulation Service
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CYPHERSM Service

=  Common data platform, multi-user capability | EMEIEERFEE, BELSHEREZD

= All reservoir and well information located in a single environment | i & i 2 {5 B FFHHIEE A F— B ML B E

= Links data to drilling to fracturing to production for best performance for the basin or individual well | XEXZ AN ZitSEE
BHEMH. ERHMEFHE SRKEEZEEZEN

= Collaborative environment | B 1L i@ fEFRIE

= Continuous learning and optimization | AI#4&EZ SIFMMILBIESR
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West China
] P

| Tarim Basin % B A&
= Structurally Complicated Sub Salt, Deep, High Pressure Tight Gas
G R . B, mk. BUE AU
= Analog: Deep Madden Formation Wyoming and Saudi
KM EEMERITMN B S5 Z AR R E SO
= Under explored shales
REFE BN IR BT B ) T i =
| Junggar Basin #E#% /R 7
= Shallow Heavy Oil with recovery factor challenges
KU EAR S R B0 i 2
| Turpin Hami and Sangtanghu Basin %5714 % F1 = 3 51 72 1
= Tight Oil with thin bedding
0 R KB SR
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China Success Story (Tight Gas)

PERNES (BES)

CHALLENGE #kt%:

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. SHRMEFE. (iF
= HIFE s

SOLUTION f#RAE:

Front End Loading and CYPHER to reinterpret
existing data and start from clear baseline
productivity.
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RESULT &£E&.:

First new well recently completed and producing.
New baseline understanding of the geologic
complications and the resultant production.
F—OXRBAFBAMNFERINITET, WHEEA T HHY
IR, BIIRSRT EFNAE Tl & fAE
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| PE,HCT and C&PM

1@ #TIEMTE X s
| Tight Sand Reservoir Analysis
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Source Rock Reservoirs
IR fiE=
4 of the oldest SRR’s tried to date
SR A4 RO ERS

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

MEHMAEE, HELERTEEREG-T
ERE?

Preservation Issues

RTF ]

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
HES

Massive Sands that are Naturally Fractured

RABGE FOEEE

Analog: East TX and Cozzette & Corcoran in
CO

B 7R3 )RR 2 H1 2 Cozzette & Corcoranzf1Ll

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

AMEPERTRARGE LS, FEMASRE
FH=E

Shallow Low Pressure Gas Play/Daanzhai
Formation

BESIHEN R KRR
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China Success Story (Shale Gas)
PERINES (TTES)

CHALLENGE #kkg;

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 - NITESIFEXE, X8 FE7 T
RIE RIS IS, &R E A A T 5, S2 TR
ARERBKTER 0, AT BRMtE B BZ 85 2

H

SOLUTION fZRAZE:

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.

KELIEEA R, Sar-8PEE, RELMZE,
MH- = AS B Y 35 Rl

RESULT £5&.:

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.
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Directional Drilling The Next Well
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Ordos-TGS and CBM
SR 2 Wi R
| Tight Gas Sand Exploration

and Well Spotting for small
IOC

AIE S A AR AR R A
R I R BB 25

| CBM Fracture Design and
Microseismic for IOCs and
NOCs

B Jm AU 2R BT A5 4 e

| Tight Gas Reservoir
Characterization for Field
Design

S e R
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Ordos Mesozoic

Ref. Zou Cianeng and PetroChina RIPED
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Bohai-Mature Fields, Low Perm Bypassed Pay and Heavy Oil
-GG TR S [ RS R AR I

Sea Level
N L
CBM A“

Biogas
Struc. reservoirs d
.

| Tight Gas Sand Play
Qualification and Target
|dentification
B A E VS AT E R

| Tight Oil Exploration and
Qualification
BRI IR AN = PR AL

| Stratigraphic Continuity of Play
Across a Block

i J2= AT B X B

Strue. Reservairs
Litho Reservoirs volca. Reservoirsi Hydrate

Tight Ojl S ‘ SRS ‘ Strati. Reservairs

Pressure | Crude Density

Basins Formation Ro(%) Coefficient ¢ glcm3) Notes
- Upper - " " 3
Williston BEveTlED 0.6~1.0 1.35~1.58 0.81~0.83 Bakken mUIa“Un T
S. Texas Cretaceous 0.5~2.0 1.35~1.80 0.82~0.87 Eagle Ford Ref. ZOU Caineng and PetroChina RIPED

Bohai Bay Shahejie 0.5~2.0 1.30~1.80 0.67~0.85 Liache Sag

Bohai Bay Shahejie 0.5~2.0 1.53~1.80 0.68~0.78 Jivang Sag
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Songliao and Northern China-Tight Oil and Mature Fields
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East China Sea—Offshore TGS e aPPIng 0 TGS ECS
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| Full field Integration
and Mapping to solve:

BN XBRA — AT 7T

[J\@E%/—\E StimLOG in an East China Sea Tight Gas Sand
,E%EStumLOG#;i EFEI?F,EESI%
* Where to drill I S B T B T S S e '_°“ e
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Challenges To Code Cracking in China
o AR RO T i ) Bk e

Single well mentality and not enough activity to make real headway
= BEEMEHRS, BRAERBNITEEREENMRARITLETE
Opaque or Superficial Collaboration between operator and service comps
= EATRMRS A EFRAERREXREXRNEE
Data Quality and Data Deficiency
= HEREAEERR
Geologic Compartmentalization & Preservation Issues
= MBI X S IR SR
Active Tectonic Basins and Significant Mechanical Risk
= AT ISR, TR BRIV A
No Benchmarking Happening or Establishment of Best Practices
= RZEAMSZEANREIE
Politics and Commoditization Stopping Technology Importation & Complications Free Execution

= BRI T E RSB EOR S [ HERIN A
Compromises on Data Acquisition, Equipment, Experience
= HIERK. LENZK FHFRRE
Misconceptions, Unreal Expectations and Analysis Paralysis
= BEER, FULRHAENSRE
Very Few Unconventional, Experienced, Full Service, Trusted Partners

= AHRREBARR S HAZRAIRSEEED
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Two Key Technologies Made Unconventionals Work

AEH R R I RBEROR

| Ability to Drill Long Horizontal Wells Cost Effectively
2TV A HREHBE

= Directional Drilling & Accurate Subsurface Locations
3E [R5 & FAE

= WD Tools (Ability to Stay In-Zone)
BEELMIH T B (£ BRIEE58)

= Bit, Mud & Cementing Technologies
Bk TR HFA

| Ability to Perform Multiple Hydraulic Fractures for Flow Capacity Enhancement

§527Kj3r§” ]:EI_J—J*/)ILﬁbjj
= Downhole Tools # FTTE
= Surface Facilities &%

| 3 E’s : Experience + Economies of Scale = Cost Reducing Efficiency
2205 + LT = BRER
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Capabilities for Customer Challenges

W SRR A

RESERVOIR TESTING & SAMPLING | f&ZEi

COMPLETIONS | 58

ACIDIZING |

RESERVOIR & FRACTURE MONITORING | &M Z44E 15T

PRODU CHEMICAL SERVICES | jHE4EF=A

CASED-HOLE SERVICES | EEHIRS

WATER MANAGEMENT | 7k4bi8
ARTIFICIAL LIFT | AT &5+

PIPELINE & PROCESS SERVICES | &i&iEE

DECOMMISSIONING & ABANDONMENT R
WELL INTERVENTION | {&3F

REAL-TIME CENTERS & SERVICES | SCRt ¥l SRR BRSS
PROJECT MANAGEMENT & CONSULTING | TiE &8558
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B8 - Thanks

Joe Dumesnil
+86.139.1126.0381
Joe.Dumesnil@Halliburton.com

Solving challenges.”



