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Session 1: Geology and Geophysics of Unconventional Resources

Unconventional reservoirs are highly heterogeneous on multiple scales. Effective
exploitation 18 therefore underpinned by geology: an understanding of the controls on
mineralogy and organic matter type/amount, and a quantification of the complex diagenetic
pathways by which organic-rich muds become shale and shale-associated reservoirs. This
requires a multi-scale approach in which microscopic observations of the rocks can be
embedded into reservoir- and basin-scale contexts provided by palacogeography and
sequence stratigraphy. While geology provides essential context to predict the
petrophysical and geomechanical properties of the reservoirs, geophysics provides the 3D
1maging tools by which variations in mineralogy, organic matter content, and mechanical
properties might be mapped. Integration of sample- to well- to seismic-scale geological
and geophysical data remains a key challenge and requires an honest appraisal of what we
really know and what the key uncertainties are in any reservoir; these issues will be at the
heart of this session.

Session 2: Characterisation of Shale Plays

The session discussions will focus on the characterisation of shale and shale-associated
hydrocarbon reservoirs. The underlying topics include characteristics important for
defining a shale gas or shale/tight oil reservoir and measurements relevant for effectively
drilling, stimulating, and estimating production. For example, are there properties unique to
shale reservoirs such as those related to organic carbon and maturity that are not prevalent
in conventional reservoirs? The theme of discussion will include how we can measure
these and other relevant parameters. Expanding on this topic, discussion leaders will probe
the present and potential science and technology status with regard to these measurements,
in particular looking at what is required to understand how hydrocarbons flow in these tight
rocks. Of equal importance 1s examining the value of such measurements for characterising
production. The session will conclude with relating these factors and parameters to the
reasons for success and failure in shale-related production.

Session 3: Advanced Stimulation Rock Volume Technologies

This session focuses on advanced technologies to create, predict, and improve effective
Stimulation Reservoir Volume (SRV) for maximising well performance. Topics include:
near wellbore effects (how to efficiently connect well and SRV), positive/negative
Interactions between fracturing fluid and reservoir rock, significance of alternative
fracturing fluids such as LPG, how to properly model and evaluate the manufacturing of
SRV using techniques such as microseismic, the relevancy of the fluid (Xlinked or slick)
as well as proppant placement. The session will also include discussion on the key factors
involved 1n design and implementation of various completion systems in order to deliver
wells that can produce up to their full potential as well as practical field experience from a




variety of applications.

Session 4: Well Performance and Well Spacing Optimisation

Well performance 1s impacted by many parameters such as reservoir properties, effective
stimulated rock volume (SRV), fluid pressure and composition, well geometry, etc.
Although no two unconventional plays appear to be the same, there is a great deal to be
gained by examining analogue static and dynamic information. From exploration
prospectivity to EUR range evaluation, or well spacing optimisation, analogue data can
guide unconventional developments. Understanding how each parameter impacts well
performance is equally important to go beyond the analogue study and account for the play
uniqueness. This 18 why this session will also focus on existing and novel methods to
diagnose and predict well performance, thus optimising development.

Session 5: Case Studies and Integrated Approaches

Much attention 1s paid to the commercially successful shale plays and very little
information 1s shared on commercially unsuccessful shale plays. The commercial success
or failure of shale plays depends both on the subsurface conditions including reservoir
quality and completions efficiency and also on above-surface facilities and infrastructure.
Understanding of the root causes behind commercial success/failure—and how integration
of several vastly different disciplines play into the overall evaluation of shale plays—is the
main focus of this session. Topics include integrated case studies and methods employed
by operators to improve overall commerciality of marginal shale plays. The session also
serves as an open forum to consolidate discussions from other sessions.
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Session 1 : Geology and Geophysics of Unconventional Resources &1 i@ N

FE Session 1 o7 EEGEH SR ERAV#E S ERYEATRE S5 - 308 4 (EHERHRY

SHE B A o

1.

Rene Jonk, Technical Team Lead, Stratigraphy, ExxonMobil Upstream Research
Company > s £y Integrating Geology, Geophysics and Engineering to Understanding
Shale Hydrocarbon Systems * Key to Successful and Responsible Exploitation of
Unconventional Play ° JEs# 22| I a AVt S BEERBE(FE - 10 : ¢
¥ Vp/Vs EIE ~ PLES Vp/Vs {EEZF - s 3D BEHIERHETT AVO JsE K5
Y28 - e EREER B - oA PSR E T (fracture
conductivity, kh)$fERI{EE - T RIS EH HE 2 HAIRE - a0
o BV ECESHIR S DU AN EHE A E - BT TOC B2 BUHC(%) fikE] T fig
HRHEHEAL -

Niels H. Schovsbo, Senior Reservoir Geochemist, Geological Survey of Denmark and
Greenland (GEUS) > &%/ 5 Evaluation of the Emerging Alum Shale play in
Scandinavia © FEEFHHKE GEUS » HECHHVHIE ERHE - PRI DABOMNIE L Fy
Z1 - AGERAAE GR 45 & & ERIZRETE TOC -

Andy Aplin, Professor of Unconventional Hydrocarbons, Department of Earth Sciences,
Durham University ° 58 £ Nature and Evolution of Pore Systems in German
Posidonia and Wealden Shales = T3 AfF:Z* Durham K52 » DATERE] Posidonia H
B Wealden EH & Bl > HEEYIAHRE A 30-40% 5 Carbonate B 30-40% £ Clay >
HE Ro /1Y 0.53% % 1.45%[] -

Eric Rylander, Petrophysicist , Schlumberger * &fE & Application of Magnetic
Resonance and Spectroscopy to Enable Better Understanding of Reservoir Quality in
Tight Oil Reservoirs T 5f& | M AR B LR ETTEE T - fet
Wetting flow i Non-Wetting Flow BV 52 > fHBAIR 0] 227 SPE147456 ~CE -
Improved Petrophysical Core Measurements on Tight Shale Reservoirs Using Retort and

Crushed Samples ©
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Session 2: Characterization of Shale Plays AR

1.

FE Session 2 i s H o HAHVRFE > > A 4 (EHEREHYRERE S 5 -

Dan Buller, Global Advisor - Unconventionals, Halliburton * &5 £ Kerogen
Porosity Quantification — A New Petrophysical Tool for Source Rock Reservoir
Modelling ° & BAA #Y71F L& % (organic porosity) o] FH Modica and Lapierre(2012)Ff
MY ¢=1.118*TOCHCHTR* p v/ 0« 3KF5

Sergio Leonardi, Flow Fundamentals Team Lead, ExxonMobil » £#&H & Measuring
Permeability Using Steady State Methods under Reservoir Conditions ° B2 %54 Ry feg
Hug2ERNN e MRAEEFHAZE - Frit 24 - g ~ s -
R R S B -

Randy Miller, President, Integrated Reservoir Solutions, a division of Core Lab * &#ed
s Parameters that Determine Sweet Spots © $& HH52 Z5EH 25 Bl (sweet spots) Y #H
SIS S (structural setting) ~ 75 14471 & (organic richness) ~ Hi{ B ZVE
(geochemical maturity) ~ /g /EE( thickness) ~ [RIaRIARAE I E (& HHE R AR
B 42)(Gas in place, including free and adsorbed gas ) ~ #=K:/2 %2R (matrix
permeability) ~ 7= HfG P B ZE 2 M (brittleness vs. ductility) ~ & BE FJ(reservoir

pressure) 5z K #/34%& (open natural fracture)Z o

Joel Walls, Director Unconventional Technology, Ingrain Inc » £%&H & A Core-based
Assessment of Unconventional Resource Potential in Colombia: Comparing La Luna to
Eagle Ford and Wolfcamp » N& B HMEGURREIRAY S/ OB E R T =5
B DR 2E 0 X Ot CT faflipiis: © B 2 i E s e fm i
H#(Micro CT) Fz —#efmfii U 25 T-BA % (2D SEM, Scanning Electron Microscope
image analysis)ffs2 G0t 5 2 ER = /& B B = 4B e fmii S5 lr (3D FIB-SEM
analysis) ° _LACEEESRAR S AN ZOREA T - N EEBIMRZENE
HygE el - M SRR v DU DR S T -
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(=) 9/10 - Session 3&4

Session 3: Advanced Stimulation Rock Volume Technologies 5 g N

1E Session 3 FYFAES4:HT Andreas Reinicke(Shell and George Sutherland; Halliburton)z5

BHETEE SRV A3 EIRAS#EY SRV 2% (What is a SRV and what are the keys to obtain
the best SRV quality?) » SRV ‘ZsEl & fafatt - 28 KIREE - Hatae

SBRRCAAR IR - SSHK - Al - SO L R A AR S R SR TN R TS
& MR B EHALIM AR -

1.

2.

3.

Sanjay Vitthal, Principal Technical Expert, Shell UIU » #%8 £ Completions
Effectiveness/Diagnostics: What they can tell us about created SRV o F-a#EzRBHEL
SRV HYEHEAIEIE K ZFfL(Plug and Perf. - fEfH p.p.72%) B #RFL.(open hole > FEfH
OH) > FHic &8 &EEE (Fiber optics) * By 73 {fi =\ & (Distributed
Acoustic > fTE DAS) B 2 E s =0 o3 =0 B 28 (Distributed Temperature
Sensing - f&## DTS)FAiG - #F(& SRV BG4 4

Hans de Pater, General Manager, Fenix Delft » #5785 Diagnosis and performance
impact of severe formation damage due to frac fluids » ERBHEEF AT @GR E)5
15 AR 77K 1R (E R S BRIt S ot g 518 - R B RIS
EHEREHY SR - (HIRFIEIN R ARG S RIS A 2 HE AR -

Neal Nagel, Chief Engineer and Principal, Oil Field Geomechanics » 75 & Modeling
SRV: Understanding Why It Works---.And When It Doesn’ t ? I & {5 /EEEAY—FF
JaEkEeft =% SPE papers fEH A H 1% 7] LAREE » 73772 SPE 119890 ~ 140463 K
138425 o {1 SR B IS BB (event of stages) (il - o] 33 23— R

B SO m] R B OTELZDiscrete Element Method)#E 777K 72444 745 -
Jing Du, Sr. Research Geophysicist — Unconventional Resources, Total > E5E £
Microseismic Monitoring of Hydraulic Fractures ° 742 FIfaE gL I K F7344% » H.
HE— D U E S RS TE S E (SRV Quality) & © EJJ(Stress) ~ HElE
(brittleness) ~ KIAZUEE (natural frac.) K Ag B A 1A G./F A (Fluid and rock

interaction)Z§ °
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Session 4: Well Performance and Well Spacing Optimization /i N

Session 4 “EFEHEST K EAHRIIE R R e AR E S E S R B 3t

o A ERERE -

1.

Remy Basquet, Reservoir Technology Leader, Statoil » &5E 5 Well Spacing Insights
from Pilot Study in the Eagle Ford Shale - F=5# A LAZEE] Eagle Ford & » 53 AT
80, 60, 40 i1 30 BLiURHYEITE > e R £ 660, 500, 330 B 250 SR » &XHy
FEENPV)EFEBFHRILIE 40 LRV ERE S - HREEES 330 SR i fE - 5
Hh o IRIBHUS BRSPS RERVFSEE S 320 JL6X -

Hans de Pater, General Manager, Fenix Delft » 5%/ £ Production issues in tight oil
formations: interplay of fracture treatment, reservoir and completion ° 5 BAFE G H
Jegrp o KT ~ SEH B E A RS A AE A - B S AR R B
EEAMANRE -

Don Westacott, Chief Advisor, Halliburton > 5% 5 Learning from the Past Analogs
and Moving Successfully Forward - F 5% 5 H & 2030 AV FEERTE K » A
SRR IR 45% - Rl ae MRS AV RZRRFR RN » /e - 3
{FTR] AR E RiTREY 400 & AR &L ~ AR BRI DU T B8 2Ry &4
K - FEFAEARZCERR) ~ $8HF ~ BAssBidgeE -

Jordan Ciezobka, Senior Engineer, Completion and Stimulation Research, Gas
Technology Institute * =#H £ Field Based Collaborative Research in the Marcellus
Shale Leads to Improved Fracture Spacing o = 38 A1 ¥+ 401{rT 3 4 S44& R P A7 T
¢ » A PA Marcellus B RBRIE (S5 22001 - iH5E 38R /K- H-8EH 7 1m0 R B
REFENTIAEE » Frigsa R NERE 38% 0 FrVA A EEA W IS
& o Jordan 7 14E87K 1712448 HE - (Hydraulic Fracturing Test Site, HFTS) » &
— (& DAFRI B ELREH /K 2@ 7551 - HERVE + (DI IIECAR G (Improve
cost efficiency) ; Q) B Z 2 EE(Demonstrate safe operations) &z (3) ¥ ER 15 T #2 Y

B/IME(Minimize potential environment impacts) °
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(P9) 9/11 = Session 5

Session 5: Case Studies and Integrated Approaches

1F Session 5 FVZE BT am KB ST AT @ 8 4 (EARFAVEE-R -

1. Ron Dusterhoft, Technology Fellow, Halliburton » %5 £ Accelerating Shale Field
Success Through Applied Reservoir Understanding * F & 1E 0B IAT IR H EH
o R BRI ERFHENZR ¢ (DA E4E(nnovative thinking) 5 (2)PRERFEH-EL
0% (Rapid drilling and deployment) 3 (3)#fr# (4 #E (Incremental improvement) 5(4)
7 AT (5 4 (Attractive economic conditions) ° {FREEE P T > WAE IR By
HULY 5 (reservoir centric method) S5 HHERHY & /F (Multi-discipline collaboration)
A ARG - BNEHACR IR AR Bz et TRI B O
HRAS S1113/GPI [ 5 S TR AV E PR $061/GPIGE © GPT +

Gross Performance Interval) ©

2. Brian Gratto, Manager, Unconventional Resources Exploration » £rH & Saudi Aramco
Unconventional Gas in Saudi Arabia ° 1 A /148 Saudi Aramco 1E/> SHEFFIATY
FHEGFRINR - B S AL TR R E R & sy E AR ¢ (D
BEAFIRUSHVERHMHE AR H7Z Z#iE/ N Less coverage with limited release) ; (2)
HHEANT FERA B = (Fewer studies) + (3)f= 2= TEHY T A#(Less comprehensive
understanding) © R 2 FERLVH 2 BRI SO TR B - 12 BEMEADEY
RECEHAFEIENE - PURSERE RIS I HEGOH R L - /DB EESR IR
HElE AT TOC 18 @ P19 9.5% » HAFSEH B2 th ik A TR SR (gas

showing) °

3. Jason Pitcher, Director of CamShale Completions, Cameron * =8 £ Supporting Frac
Efficiency, New Models to Align Pumping Operations with Operators Efficiency Goals
in Hydraulic Stimulations o T 5E# e BIRAERVIHEATEEH A DAFAEEE - EREHEF
82 F A EE AR R » b (7K 7Ry =] HARENE PR S PR IL
FeWigs Ry R B » Jason théa 17 5B A\ B el SmbE s iy R M5 T
s+ (DIREH S0 2 =] i — SR Pk 46 (Finding the shale is only
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the first of a long series of challenges) ; Q) F | EVHRAERENINLE - FLFIIEE &
P —t% - BB EHEF 4 A 2 IE A 3 (The factory approach is accurate - when
applied to the right piece of the puzzle) ; Q)FERANFEEEA H INFHIFRIERTZE » 1]
S BRHERRIT ST & B 5 47K (Efficiency does not preclude good science, good
science drive better efficiency) 5 (4)E &R B AEE 5 FEAARCAAI AL is

not about lowest cost problem)

. Alf Tischler, Completions Operations Manager, Hess * 58 5 An Approach to
Improve Operational Effectiveness and Efficiency in Unconventional Onshore
Development, Hess Bakken Asset © F-5% A 714H Hess 22 54T 4 S ARSRAVIE L EL H
B B8 (DA TREEEELY 640,000 J28A » (OAE 2014 RV HFEERE R
80-90 Mboe/d ; (3)1E 2014 A 17 TS - &&HER 22 BAIESH 60
{E7T) 5 (4)2016 FFHY A = HARTAL 22 125 Mboe/d + (5) 2018 YA &= HAETH
i 5= 2 150 Mboe/d ; (6)Bakken HY =1 A 2 #E(E H ATHY S% &G He= 2 8% °
Alf 358 Hess A SIFEF & Bakken FYJ58t © (DFFHE AR A RS Rl LA (E(E
(Lean manufacturing technique come to value creation) 5 (2)& H YA 7] AHES =
AEEA[E(E Y 2R (Everyday innovation is what drives performance and cost reduction)
3)EH A e 0 & 1 - IEREAY & RHA B (i (The subsurface is complicated - you
need the right data) ; (42 2T —{E 2R AYFE(R&D will provide the next
breakthrough) °

17



s

C R

v ARFRME2EL T 2014 £ SPE His M H A H AR E BRI R 4 TEDT
ZHAGEBSEILERE RS - 7RISR B H Al Boa i m Bl ~ Bt
P B FEA R RO LA A - DU SRR A - M 3 EE R
prgkAEAE T AT S A R Ta T 5 - M=K AT RERV R 2

+ ARTAEGISARAT 50 L ARSI - HopA A EE A mm A = (F1

%1 : Staoil ~ Total ~ Saudi Arabian Oil Company ~ ExxonMobil ~ Shell &)
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