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Real Time Centers are a key enabler of the Digital Asset™
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Presentation Overview

Value Drivers & Industry Challenges

. LleHHOCTb M Nnpo6nieMbl

What is a D&C Real Time Center™? And some of the
naming conventions

= Y710 TaKoe onepaLMnoHHbIi LLeHTP peaibHOoro
BpeMeHMU -8

¢ Where are D&C RTOC's located and Global Presence
. Pacnono)xeHue n NnpucyTcTBMe B permoHax Mupa

¢  Industry D&C Real Time Market Models

. Mopaenu oTpacneBoro pbiHKa
¢  Why should WE care? Internal / External

= 3aueMm HAM 3710?

¢ Real Examples of connectivityé & delivering
efficiencies to both the operator and service
company

. NMpumMepsbl
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Key Drivers for Change

Why is it important
= Rig Time (3KOHOMUSI BPEMEHN)
: OcHoBHble Understanding Reservoir Extents
|1pM'~|V|Hb| ansA e PazMepsbl niacrta no ropmsoHTanmn
| nepemeH Expens_lve drilling (>$600k/day GOM)
Reduction of NPT
o CoKpalleHne NpoCcToeB
Reaction time for well intervention
- e BpeMa Ana NpUHATUA peLleHns
~ Industry Challenges
o Harder to Access Reserves — TpyaHoussnekaemble iR
3anach!

Smaller Accumulations — Hebonblune 3anexu
Rising Costs — YBenunueHue nsgepxek

More Challenging Production Targets —
YBennyeHne o06bemMoB A06bIUK

Less Experienced Talent — CHuxeHne ypoBHS
KBanudukaumm nonesbiX paboTHNUKOB

. May 2008 — SPE Moscow




I What is a Real Time Center?

_____________________________________________________________________________________________________________________________

Workflows, Processes &
. Technology that drive: Y
Collaboration across WS Wl
Disciplines, Companies, |
'Organizations and
‘Geographical
‘boundaries;
'Enabling Faster and
Better...
Decision-Making:
Organizations,
‘Groups & Disciplines. ..

4

APPLICATIONS
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I What is a Real Time Center?

____________________________________________________________________________________________________________________________

' TexHos102U4eCcKUEe rnpouecchbl
' mexHo102uU:

. Bsaumooeucmesue

Mexdy

nodpasdeneHusMu,

KOMMaHUsMU,

opaaHu3ayusaMu u

a2eozpauyecKkumu ,

peauoHamu; i

YckopeHHoe u nyywee N\t

npuHsmMue peweHul N = :

: OnepaI.{UOHHble UeHmpbI peasibHO20 8pPeMeHU — 3aJl10e ycrnexa E
Speed Ha nymu k LJugppoebiMm 3anacam .

W Wellsite Corporate



Industry “"Real Time Center” Go to Market Model’s

% Real Time Centers— Client Centers
= Where: Hubs, Satellites or centers dictated by client needs
= Why: POB, NPT, Well Placement & Construction

= What: Delivery of managed services w/in Client
domain

¢ RTC — "Service Company” Client Hosting
Centers
= Where: Calgary RTC, EORTC, NRGv2, Denver, OKC....
= Why-Client: POB, NPT, Well Placement & Construction
= Why-Service Co.: Service Quality, POB, ROP, RT Support

= What: Delivery of Hosted Services for Client w/in
Service Company domain

¢ ROC — Internal Service Company Centers
= Where: Hi-End Service Company Operations base’s
= Why-Service Co.: Service Quality, POB, ROP, RT Support
= What: Delivery of focused service quality

e Can deliver services to client "JITS”

May 2008 — SPE' Moscow



Industry “"Real Time Center” Go to Market Model’s

¢ Real Time Centers— Client Centers

¢ LleHTpbl peasibHOro BpeMeHU — Y 3aKa3uMKa
= Where: Hubs, Satellites or centers dictated by client needs
= Why: POB, NPT, Well Placement & Construction
 What: Delivery of managed services w/in Client domain

% RTC —"Service Company” Client Hosting Centers

¢ OnepauyuoHHble 4eHTpbl RTC — y cepBUCHOro
noapsaayvunkKa ansa noceweHns 3aKka3diynkamm
= Where: Calgary RTC, EORTC, NRGv2, Denver, OKC....
= Why-Client: POB, NPT, Well Placement & Construction
= Why-Service Co.: Service Quality, POB, ROP, RT Support

 What: Delivery of Hosted Services for Client w/in Service g
Company domain '

¢ ROC — Internal Service Company Centers

4 OnepauMoHHbIe LeHTpbl peasibHOro speMmeHn ROC
— ONA HYXXA noaApaAAYUKa
= Where: Hi-End Service Company Operations base’s
= Why-Service Co.: Service Quality, POB, ROP, RT Support
= What: Delivery of focused service quality
o Can deliver services to client "JITS”
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Real Time centers are part of a larger context...

Its really about integrating Operations across organizations and companies...

EDGAR ORTIZ

Real Time
Delivery to Earth
Model

Reservoir Mgt.
Client Integration

Technology
Commercialization




Real Time centers — yactb 60/1bLLON KApPTUHDI...

Amo — uHmeezpayusi onepayul Mexxdy op2aHuU3ayusiMu U KOMMaHusimMu...

EDGAR ORTIZ

[aHHbIe B
peanbHOM
BpPEMEHU B
reonorm4eckyto
Moaenb

YnpaBneHue
nnacTom
ez BbiBoAa
TeXHOJIOI'MN Ha

PbIHOK




OTpac/b LWMPOKO UCMNOJIb3YET 3TY TEXHONIOMUIO N0 BCEMY MUPY!

Alaska
Total
8 Norway
() Nisku @ . Moscow TNK-BP
Q Calgary o @
Hamburg Aksai Niz
Denver O ENI @
Q Existing Baku
Houston Lib .
@ Planning/Construction (& ibya
ew Orleans Dubai
@ EE ROC @Hal WIP Laette Saudi Arabia q Oman
EE RTOC @Client WIP
o b IndiaO . Thailand

Q Customer Centers

b Singapore . %iri
* Dots may represent multiple locations . Nigeria KL BFynei

To'y QNew Guinea
Ecuador

. Brazil

* 15 RTOC manned and operated for our clients with 3 in progress

« 14 Halliburton Remote Operating Centers with 5 in progress Perth @
« 4 Halliburton Client Hosting Centers

» 9 Centers under consideration in Europe Eurasia

» Approximately 19,000 RT jobs in 2007 with 23,000 Jobs planned for 2008

I ay 2008 =S Moscow /4 _m




Global Real Time Jobs

Real Time “Use Trends” suggest a
change in the way are Constructing

& Placing wells today...

Estimated Global RT Jobs

m Global
Greater use I I I
drives better —= m B

efficiencies 2003 2004 2005 2006 2007 2008




Industry names for Real Time Centers

¢ © O © © © ©

©

OSC:
Beacon:
ACE:
ICE:
iDoc:
DOMC:
RTDC:

WellDECC:

ODC:

Onshore Support Center (SLB)
Baker Expert Advisory Centre/Operations Network

Advance Collaborative Environment (BP)
Integrated Collaborative Environment (BG)
Reliance Industries

Drilling Operations Monitoring Center (Petronas)

Real Time Drilling Center (ARAMCO, KOC and
others)

Well, Design, Execution and Collaboration Center
(Chevron)

Onshore Drilling Center (ConocoPhillips)

\\ May 2008 = SPE/Moscow



Halliburton Real Time Center Names

& RTC™: Real Time Center (HAL)

¢ RTOC: Real Time Operations Center (HAL and Shell)
¢ ROC: Remote Operations Center (HAL Sperry)

¢ RLO: Remote Logging Operations (HAL WPS)

¢ RTDC: Real Time Decision Centers (HAL Landmark)

¢ Viz Center: Visualization Center (LGC Constructed)

\\\_May 2008 —_S_IIP.E";MOSC‘OW



Components of a Real Time Operating Center

Drilling Optimization

s I
Drilling
: Opt. Eng.
Drilling
A Opt. Eng.
Nl J
Wellbore Placement
SME
Wellbore

!,l I
5

Placement Eng.

Monitoring -
Intervention

/m Driling "\
i !:z !Ops Engineers

Stimulation
Ops
Engineers

Completions
Engineers

SME

\ Fluids Eng./

Extended Advisor Network

Well Planning

A
!“n I

Collaboration

Well Planning
Engineer

. Applications
5y Facilitators

Knowledge Management communitig¢s

OpCo Asset
k%Team

/Wellbore Stability Advisors
ERD Advisors
Visualization Specialist

Completions Advisors

\_

Petrophyscial Advisors
G&G Advisors

Tubular Design Engineer
RT “Mud” Rheology

Technical Limits Advisors

~

Cementing Advisors

Stimulation Advisors

Pore Pressure

%

_May 2008 —'_S_"P_E-"":Mosctow




Components of a Real Time Operating Center

Well Planning

Drilling Optimization Monitoring -
e ™~ Intervention
Drilling Drillin Wel! Planning
@ !: I Opt. Eng. /i !:z !Ops Egngineg !: I Engineer
Drilling Stimulation :
ﬁ Opt. Eng. Ops Collaboration
\E) ) Engineers 4 N\
_ . Applications
Wellbore Placement Completions !, I Facilitators
@ m Engmeers Knowledge Management communitig¢s
SME
Wellbore SME OpCo Asset

Placement Eng. \ Fluids Eng./ k%Team

Extended Advisor Network

/ Wellbore Stability Advisors ~ Petrophyscial Advisors Cementing Advisors \
ERD Advisors G&G Advisors Technical Limits Advisors

Visualization Specialist Tubular Design Engineer Stimulation Advisors
Completions Advisors RT “Mud” Rheology Pore Pressure

_May 2008 —'_S_"P_E-"":Mosctow



I Real Time Centers are Scalable

o0 ﬁl1 Rig Deep H20, GOM, RTOC @Client - 'my6okoBoaHoe 6ypeHvie
O

> ol —=.7 3-4 Rig, RTOC @Client, W. Africa or ROC @Service Company
._;_-' % qm 3anagHasa Adpuka — LeHTP peanbHOro BpeMeHM y 3aKkasymnka
.E ﬂ;ﬁ ’_ﬂ:( . Lt

o | 4 “ieeslll 12.18 Rig RTOC @client OS/Land, ABZ

= HHA TrARHE — LUeHTp y 3aka3uvika B AbepanHe

N P |
-

TT il m—

RTOC @Service
Company

LleHTp y cepBUCHOrO
nogpagyvunka

Every center is unique & dependent on the required work flow need!
KaxOblIli ueHmp yHUKasieH u kKoHguaypupyemcsi nod mpebyemsbiti o6em pabom

-“

\ ™, _|' .-'I l
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Real Time Center “"Core Services Model”

NMnaHupoBaHue CKBaXXVH U

Bulyanun3auus
» Multi Discipline Collaboration
Drilling G&G Peer reviews
Field & Facilities planning
Decision Gate reviews
Reduction in Well Planning Cycle
Time

OnTMMM3auma NpPoeKTUPOBaAHUA

n aHanum3 TeH,quLWIVI (MpozHo3HOE
modesiupoeaHue)
Detailed Trend Analysis
Well Engineering
Hydraulics, Vibration, Torque
Drag, ECD, Pore pressure
Csg. Plan & design

4 MOHUTOPUHI K
BMellaTernbCTBO B

peaanOM BpeMeHU
+ Aggregate all Drilling Information
Monitor Predictive Models against
RT drilling Actuals
Rig-to-Office vital offshore
information on-going links
Traffic-Light problem
identification & resolution;

May 2008 =S E-"":Mosc‘ow



% Previously;

= long iterative process among
geologists, geophysicists and
engineers

¢ Today all SME collaborate in the
RTC decision-making process in

parallel
¢ Critical technologies

= Common 3-D visualization
environment

= SW products to design rigorous well
trajectories

= Open Data feeds real-time data to
any data base

= Secure & tested data repositories

May 2008 — SPE' Moscow




% Previously;

= long iterative process among
geologists, geophysicists and
engineers
¢ CerogHs Bce K/Ir0Y€BbIe

CreynasINCTbl B3aNMO[ENCTBYIOT

B LUEHTPpE peasibHOIro BpEMEHH

napasaiesibHoO U NMPUHHUMArOT

DELUEeHNE BMECTE

4 Critical technologies

= Common 3-D visualization
environment

= SW products to design rigorous well
trajectories

= Open Data feeds real-time data to
any data base

= Secure & tested data repositories

May 2008 — SPE' Moscow




Engineering Optimization & Trend Analysis

Activities and Workflows;

Predictive Modeling,

& Drilling engineers create
detailed engineering models.
RTC team discusses modelin
results and then support 24/7
monitoring & drilling teams w/
model updates as the wells are
under construction

¢ Swab, Surge & Hydraulics analysis

¢ Bore hole Stability, Torque & Drag and
BHA Vibration simulations w/ analysis

1381828880,

T
Mem H4TIFE Sys 6% GOL 3% [Usec 6% A Ldeg

Fleady
RSt | D S| ) S - | B icioson | iV P | gL [Frowea @yes 8 38020 i&la}-i- M=

¢ Full data projection during
morning calls with “"home work

already done”

Learning's & best practices updated in
operational reviews and DIMS data
reviews




' Engineering Optimization & Trend Analysis

N Activities and Workflows,

[IporHo3Hoe Moae/IMpPpoBaHHNE,

&  UHIKEeHepbI Mo 6ypeHnro
Co34aloT AeTasibHble MO4EJIH.
lpynna B yeHTpe peasibHoro
BpeMeHM obcyrxkgaer Mmogesib
3aremM npu 6ypeHnn CKBa)>KmHbI
KpPyr/iocyTo4YHO A4aer
O6GHOBJIEHHNS IO MOQESIIM
crieymasincram rno 6ypeHnro

¢ Swab, Surge & Hydraulics analysis

¢ Bore hole Stability, Torque & Drag and BHA
Vibration simulations w/ analysis

1381828880,
i

% [lMonHas nepcneKkTuBHas oUueHKa S S 7 | =
AaHHbIX B XoA4e exxeAHeBHbIX RS
- _J B Doe S| [y g - | BP Moo | Ve P | iU [Foara @em O B SED2] sem
YTPEeHHUX COBellaHUU, NpUu 3TOM '

«goMalHasa pabora yxe
BbIMOJIHEHAa >

Learning's & best practices updated in operational
reviews and DIMS data reviews

May 2008 — SPE Moscow



24 /7 Monitoring & Intervention

m What do we look for
m Geologic Surprises
m Missed Targets / Well Collisions
m Borehole Stability
m Casing Shoe Selection
m Lost Circulation events
m Well Control
m Casing / Cementing Failure
m Stuck Pipe
Drill String Failures

R \
= May 2008 — SPE Moscow

Emphasizing “Intervention” not control!

RISK MANAGEMENT GOAL (STAYING OUT OF TROUBLE):
$900MM/yr x 25% Tr'ouble or NPT x ZO%Reduchon = $45 MM/YR.

Tubing & Wellhead Movement
Poor ROP
Waiting on Data / Orders

Logistics Problems

Cost Overruns

™ /
-“



24 /7 Monitoring & Intervention

m What do we look for
m Geologic Surprises
m Missed Targets / Well Collisions
m Borehole Stability
m Casing Shoe Selection
m Lost Circulation events
m Well Control
m Casing / Cementing Failure
m Stuck Pipe
Drill String Failures

R \
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Emphasizing “Intervention” not control!

RISK MANAGEMENT GOAL (STAYING OUT OF TROUBLE):
$900MM/yr x 25% Tr'ouble or NPT x ZO%Reduchon = $45 MM/YR.

Tubing & Wellhead Movement
Poor ROP
Waiting on Data / Orders

Logistics Problems

Cost Overruns
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KpyrnocyTouHbii MOHUTOPUHI U BMELLaTeN1bCTBO

Emphasizing “Intervention” not control!

m What do we look for
m Geologic Surprises
m Missed Targets / Well Collisions

m Borehole Stability

m Casing Shoe Selection m Tubing & Wellhead Movement

m Lost Circulation events s Poor ROP

m Well Control
m Casing / Cementing Failure

m  Waiting on Data / Orders
m Logistics Problems

m Stuck Pipe
m Cost Overruns

Drill String Failures

RISK MANAGEMENT GOAL (STAYING OUT OF TROUBLE):
$900MM/yr x 25% Tr'ouble or NPT X ZO%Reduchon = $

May 2008 - SPE Moscow



Operational Efficiencies Service Company Vs. Operator

Real Time Operations and Knowledge
[T e RS Management are becoming
BGBARLSEESY  fundamental parts of some Service

Centers” - .
Companies business
BHyTpeHHUe

LleHTPbI peanbHOro «YpesBblvaiiHO BaXKxHO Ansa 6usHeca cepsucHbix i

KOMMNaHUN»
BpeMeHU omna

Service Company benefits from - Boiroabl gns nogapsayumka:

Operational Excellence

9 BblCOKOE Ka4eCcTBO
Better Service Quality / Less Repair

¢ MeHblLUe peMOHTa 06opyaoBaHus
Reduction of POB

4 YMeHbLUeHHue cocTaBa noJsieBbiX 6puraa
Improved Knowledge Management

¢ Jlyywee ynpasJsieHue onbiTOM
Do more with the same

© MeHbLIMe pecypcbl ANNA Tex e o6bemoB
Less NPT — MeHbLUe npocTOEB

May 2008 = SPE Moscow



Operational Efficiencies Operator Vs. Service Company

_ Real Time Operations drive collaboration
Client External with the Service Companies! ... its a

; “Real Time different engagement model...
§ Operating Centers”

TexHoNnormm peasibHOro BpeMeHm BeayT K TeCHOMY
LleHTpbI peanbHOro B3aMMOAENCTBUIO C CEPBUCHBIM NoApaA4uNKOM
BpeMeHu ans

3aKa34UKa - BHELLHWe Client / Operators benefits — Bbiroabl Ans 3akasunka: g

¢ Operational Excellence

9 BbICOKOE KayecTBO
Better Service Quality / Less Repair

¢ MeHblle peMOHTa 060pyaoBaHUS
Reduction of POB

¥ YMeHblleHne cocTaBa rnosnesbiX bpurag
Improved Knowledge Management

¢ Jlydwee ynpasieHue OnbITOM
Do more with the same

% MeHblune pecypchbl A1s Tex e 06beMoB
Less NPT — MeHbLLEe NpoCTOEB

May 2008 —"_S_"P_I___._:.-"":Mosclow



RTOC @Client; Typical use case...

& Client require an RTOC in

Europe staffed with.
= Collaboration & Well Planning Normis
= Optimization & Visualization ¢ | asz @
Engineering | _ P L
& Aberdeen & Norway = O
& Provide "Just in Time . .
Services” .\ 2 ) %
= Petrophysics S, G
= Engineering Optimization
= Well Planning etc. e} NQ
¢ Client Exploration . o
Locations & Issues

© Egypt: HPHT

¢ Libya: Remote Operations
¢ Nigeria: Deep H20

& Saudi Arabia: Empty Quarter 1-2 Rig,, RTOC@Client, Italy




RTOC @Client; Typical use case...

} o Client require an RTOC in
Europe staffed with.

= Collaboration & Well Planning

= Optimization & Visualization I , ABZNo:ay
Engineering | e

& Aberdeen & Norway | L e

& Provide 'Just in Time S — &;&-O
56' fV/C@ G 7 W ......................... y--

= Petrophysics HALRTO | b ),

= Engineering Optimization g Saud

= Well Planning etc. N )

& PervoHbl npoBeAeHmns pabor |- "%
M npobsiemMsl

& Ernner — CKBa)xnHbl C BbICOKHM
AaBJ/ieHnemM/remnepaTypon

& JInBus — ygasieHHble paHoHbl
pabor

¢ Hurepmns — rsiy6oxoBogHoe
6ypenne

& Cayposckasi ApaBns —
YAaseHHbIA PaHoH B Il ycrbme

2y 2008 = SPE/Moscow



3

Stimulation Decreasing NPT:
Example #1

24 /7 Monitoring and Intervention Stimulation GOM

Majority of all FracPac jobs Mini-
Fracs are pumped to analyze
fracture geometry and model
treatment design

Conventionally the RIG is shut
down 2-8 hours WOO: depending E. e
on person doing analysis ;

Our experience using RTO
consistently minimizes this time by

time utilizing multiple analyst and
allowing interaction between the
Rig, Asset and Frac team
simultaneously

For PE RT is normal mode of
operations...

. May 2008 — SPE Moscow




24/7 Monitoring and Intervention Stimulation GOM KpyrsocyTouHbin

MOHMUTOPUHI U BMewaTtencreo — NP, MekcukaHCKUK 3anumB

[PI1 C coOKpalieHneM NpoCcToes
[pnmep 1

¢ bonbwuHcTBo PIMT (MuHKn-TPI)
BbINOSIHAKOTCA AN aHanu3a

reoMeTpumn TPELLUH U
MoaennpoBaHud npouecca [Pl

¢ O6bl4HO bypoBas
OCTaHaBNMBaeTCd Ha 2 — 8 yacoB
AN OXXMAAHUS peLLeHns

9 Haw onbIT NpUMEeHEeHN
TEXHONOMMIN peanbHOr0 BPEMEHM
3HAYMTENbHO COKpPALLAET 3TOT
NpOCTON 3a cyeT paboThl
HECKOJ/bKUX CMELMannCToB U
B3aMMOAENCTBUA Mexay bypoBow,
reoIorMyecKkon rpynrnou m
6puragoun Pl

& s FPr1 31o craso o6bI1YHbIM
PEe>xkMMom paborsil...

. May 2008 —SPE’Moscow



Drilling & Completions Efficiencies "Past vs. Present”
T S TN

Traditional Operations — TpaQuUUoOHHbIEe onepayuu

rrr

¢ Rotation of SME working on one rig at a time
PoTtaumsa cneyquanncroB Ha 6ypoBom

¢ Decisions made in isolation or with limited organizational input
PelleHns NpMHUMatoTCa U30/IMPOBaHO

¢ Trouble resolution in isolation or with limited assistance
YcTpaHeHue npob6nem B n30aLUMN WIN C MUHMMAJIbHOW NOMOLLbHO

o Limited G&G input in real time
OrpaHuyeHHoOe yyacTve reoJiorM4ecKou rpynnbi

Real Time Operations — Onepauuu 8 peasibHOM 8PEeMeHU

& SME groups supporting multiple rigs — Cneunanucrbl 06cnyxmsaro I
HECKOJ1bKkO 6ypoBbiX Of4HOBPEMEHHO

© Broader organizational input for critical decisions — bonbluee

BOBJI€YEHUEe pecypcoB opraHu3auunm Across multi discipline
teams and assets — MHorogucuunIMHapHbie rpynnbl

¢ Reduced trouble & cost due to greater collaboration —
CokpauieHue npobnem m 3aTpart 3a cuet 6onbluero
B3auMMOAEUCTBUA... In place Issue escalation & resolution trees

o Increased & Diverse teams — bonbwimne n MHOronpodmusbHbie
rpynnbl CneumasimcroB

G&G, Petrophysics, Engineeing COMPLETE Asset Team!

184 =i : <,
\_May 2008 — SPE/Moscow _lq




Enabling
"DIGITAL
ASSET

Thank you! /

Please feel free to contact me
w/ any RTO guestions

Jeif.Grable@Haiiiburton.com

e
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Thank You! Cnacu6o!

Jeff Grable

L
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