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B E - AHEETE(HS 8 PetroSkil1s AFSHENHRE ERHEFTBR T EH
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ARHE R 11 K s BT E R FETRE B2 PetroSkills
NEIFHEE R B E B T AR W R SRR A AR (5/4-5/8) >
N E ERETEN ~ B MG & RS R EE S EE TIEEAE -

*—  HETE

H & Hi RS TAENE

104.05.02~03 | &8-ERl-REMH | BHERS TS - Bk
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PetroSkills AFEMa— HRPRENEET SRR - 20U R LR DR ESES
SR GRERIE ~ R T R BLER R AR - Eo - BRI SRERAR T T £ A
MRV - R E - S HE TR - #EH TR - AEBSEH TR - Al
PESEBLE ER & - T BIRIREA - SRS NE —FR - AL iR
{bEREEHE S THIERT) - DUIRE —B H S/ B0V [SRELEE 5T - Shell
BP 2 OCGT M A SRR 2001 F£[EREIL Pet roSkills Alliance » HATRECE
8 30 R E (B ) » FER B ERERE A H A =] (40 Shell, BP, ConocoPhillips
B Chevron %) ~ fAUHARAES/AE] (0 - Halliburton, Baker Hughes B Weatherford
F) B E AR A E] (40 CNPC) 5 -

PRODUCTION PETROLEUM
AND BUSINESS &

COMPLETIONS PROFESSIONAL

ENGINEERING DEVELOPMENT

RESERVOIR

WE
ENGINEERING CONSTRUCTION

/ DRILLING

GEOPHYSICS GEOLOGY PETROPHYSICS
ENVIRONMENT

Evaluating and Developing Shale Resources - SRE

Ewvaluating and Developing Heavy Dil Resources - HOED

Basic Drilling Surface .
Technology - BDT Production Esser]tlal i
Operations - PO3 | Leadership Skills
for Technical
Basic Geuphysu:‘ Basic Petroleum Basic Reservoir Basic Drilling, Completion and Professionals -
Geology - BG Engineering - BR Workowver Operations - BDC om23

Basic Petroleum
Basic Petroleum Engineering Practices - BE Economics -

BEC3

Petroleumn Geology for Early Career Geoscientists ¢
Engineers - PGGE

Field Study-Heawvy Oil Resources - HOFS

Overview of Heavy Oil Resourees - HOOV

Basics of
Exploration and Production Process Basics: Understanding the Pefroleum Industry Value Cycle - EPB Environment -

HS13

Basics of HSE

Basic Petroleum Technology - BPT Management -
HS518

Overview of the Petroleum Industry - OVP B"'-““SH"S' 150'“5‘1" i

& — ~ PeroSkills &l[4RERIZ

BERIRJE © https://www.petroskills.com/progression-map/introductory
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o @ ﬂ -~ n - s o
HALLIBURTON ConocoPhi[i -
) o ‘ REPSOL Marathono" PTTEP

\hh‘

rZaw ~ Sl ER 7y '

N woodside BGGROUPB nexen »roLcroUP - P %c.o @ SUNCOR
e

Nerghissy bhpoiliton  Weatherford ;02 ?" meTngDex =95t og¢  devon
OGCIHI ITGSystems JohnM.Campbell  [[BBIIY 08 RDC

B — -~ PetroSkills Alliance

BERIRE © https://www.petroskills.com/about-us-ps/about-petroskills
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Y S A

PetroSkills AEIFHBIHRE EN TR L WA | (Expanded Basic
Petroleum Economics)WFEFRIE - FHE 25 FHMRZENZELSER  Kent Saugier 1
TABATREEN (57 AR TR » SR A A B A 2 B TR~ B R AR AL
FREEEATE ] ~ U S SRS B SR A 7 A S SOB o i tERE AR H H GRS
NEWMFE=Fr) o BTGERIEZZ 5 FEAHH ExxonMobil, Chevron, Shell,
Marathon Oil, BHP Billiton, HESS ZEAufi/Aw] » 445t 20 i mEREN S ERln
AESN(EZ) » SREF IR EREGIET - BRREEIE A TSR EERT
iz BReE% - FERR A AT 2R EE SRt B E KB4 -

R EETRT

44 | Kent Saugier

EAFE |« University of California Ph.D., Chemistry, 1983.
University of California B.A., Chemistry, 1976.

&&FE |+ Owner, Richard Kent Services, LLC, 2008-Present.

*  Vice President, Products Division, MSi, Houston, TX,
2007-2008.
Exxon Mobil Account Manager, KBR Energy & Chemicals, Houston,
TX, 2004-2007.
Director of Onshore Oi1l & Gas Technology, KBR Energy &
Chemicals, Houston, TX, 2003-2004.
Director of Offshore Technology, KBR Offshore, Houston, TX,
2001-2003.
FIELDPLAN Product Manager, KBR Consulting/ Granherne,
Houston, TX, 1996-2001.
Program Manager, KBR Environmental Corporation, Houston, TX,
1991-1996
Team Leader, FMC Corporation, Princeton, NJ, 1983-1991
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H H#A RN
Introductions
Course Overview
SHAH Production Forecasts and Reserves
01l and Gas Pricing
01l and Gas Pricing (continued)
SASH Cash Flow
Economic Decision Tools
SR6H Risk and Uncertainty
Risk & Uncertainty (continued)
5HTH Financing and Ownership
Petroleum Industry Accounting
Petroleum Industry Accounting (continued)
SHS8H Budgeting

Economic Analysis of Operations

BRI ©

B AR
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= PREERERR

FACR B SR B A SRR ARSR AT RE U A B Y DU R R
BERE BT - MR E &R o iets - DIHE AR A 1T RE
PRI 2 ELRS(EME - I TE R DEEE A AR R 2B RIE - ATERIENE T
S EI T WA ~ S~ W RN MR DU > 22 SR SR
T
(—) WA

RS R AR 2 AR - &S ERAIGEBINAS T
FHRZE - [4h - FIH Wood Mackenzie &8RS HTHRAS GEM $13R EHEDH R H ~
BURE D ITTREURH » 78 B BUERS R BB TS R 2 B RN ER (E M) - It
DERAZ Rt L R 2 B AR EE S T FEORI 70850 » TGS {5 TR 5 i B ot SO (B %
STEIEARSEE -

Production '

‘I
il

By P e

e

Offshore Qil Field Offshore Gas Field

VY ~ A [ SR SRS S AT (REFE LR )

BERPRE © Wood Mackenzie GEM.



—MRIME - AL RE EREE - A2 (Production Profile)ffHr
Jg TARANS SRS A - MR EEUa LA EER - DUl EHEeET E
s » 28I > ARGl RE R R E R BN g TR SR T &0 7 i)
o Kl R IR 4R 57 M4 (Decline Curve Analysis)#EfTAEEHIAEHMG - F
FARIELRE Hyperbolic Decline, Constant Percentage Decline, Exponential
Decline 2 Harmonic Decline % o AFr#TaE A ARG TACHES
RAHISE - M LUEA AL H o R -

BEAh - T EEEE | (Reserves ) URAVZRESIEIA &EE BLR fla e 2R
REVHREE @ IWRHAE 2 EBEREE - WHEREZEEE - NS
RXHZEE (Securities and Exchange Commission, SEC)¥fIt#dE BA &
HIESS > EAEEY B E 44 & (Proved Reserves) » Bl Petroleum Resources
Management System (PRMS)Fr#iiEZ 1P &k & (ANE FLATR) - BIEEE ERH
S aEe B (CA R EH EE ) MG EORB B A E (GTE L FE RS - A
FHEEEIMEEE - WAAREEIA] - FEALNERKAEREL - Bkt
BAEHE - BFEMSTILIEARE - DA DR T A AR -
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[l 1.~ PRMS 4k S B ) & 7 48

ERAGE © Petroleum Resources Management System, 2007.
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SR T TR RSB A R T 5

s B BTN Z FiTH B E S B B AR (Inflation Rate)fEAS b
(Price Escalation Rate) » sTEARM(—) R « Hip » @ EARRGH
HIGRE » B AR AERR 5 MER EFRAIRREE A O R 5 AR KAl
RUVEE  BIFAK - GERABREVER LI R L S R 24
DHEHREL © K2 AIgRAREEEENERS BAE > mEREER R
SF o R RER T O A SN S & /B BR8N R ERSK
TEGREIR TV 22 SR IR T IR A SRR ETEIE - &8 7
A BRI AT AT EL AT REAVAAR S8R - MR T AR » 271 B B A B0 ESEF
11 R FERF A SR H R EAS TR Rt 3 &R - RS oM o

PtZPb*(1+Ii)t*(1+Ie)t ...................................................... o (—)

Hrf s P: 01l price at year “t”
Pv: O1l] price at base year
[i: Inflation rate (%/yr)
[.: Escalation rate above inflation (%/yr)

—if S o BHFORER S R E R o i EHEECH (WTT, Brent, Dubai)
BT R R (AERFTR) - EEEEHERAEEER R AP LEEBESIE - It
B s BRI B3R A AU B (E 1B Y Quality Bank System > HEtE AR ()
i » APT EEERS A 40-45 2 MBS S » T ATUH 2 480 A B B (A HH S0
B TN ER U E ROHIAE FE

S

0Oil Price = Base Marker Crude Price + A * (o API) — B % (%S)-----++++ ()
Hrfr > Base Marker Crude Price: Current oil price for 0 ° API oil

A: Scale factor for API gravity
B: Markdown factor for presence of sulfur

12



Basis and Differentials: More than One Qil Price Around the World

No Perfect Benchmark — Regional dynamics (supply/demand) and various other issues impact each benchmark

Primary Pricing Factors:

Crude Quality — API Gravity (light/medium/heavy), sulfur, refined product yield, cost to process
Geography and Transportation - cost of transporting the marginal barrel to its end market

ANS
Alaska
APL 319
Sulfur 0.93%
$108.38
Syncrude WCs
Alberta Alberta
API: 33 APL20.3

Sulfur: 0.05% | Sulfur: 3.43%

Bakken (MN) WTI
Clearbrook | Cushing, OK|
API: 39 AP 387

Sulfur: 0.18% | Sulfur: 0.45%

$97.88 $102.42

US Gulf US Gulf Us Gulf

AP 36.4 APL 28.9 API: 205
Sulfur: 0.13% | Sulfur: 2.05% | Sulfur: 3.13%
$103.53 $98.28 $93.81

Cerro Negro
Venezuela

API: 16
Sulfur: 3.34%

$96.34

Top 10 Crude Oil Producing Country
Latest pricing data as of April 22,2014

BRIAJE - http://climateerinvest.blogspot.tw/2014/05/morgan-stanleys-basis-and-differentials.html

T

Brent
North Sea
APL: 379
Sulfur: 0.45%
$108.91
Saharan Bl
Algeria l
APL 3T S
Sulfur: 0.45%
$108.91
I 3
—_—
Qua lbo | Bonny Lt
Nigeria Nigeria
API: 352 API:38.2
Sulfur: 0.12% | Sulfur: 0.15%
$111.17 $111.12
Nigeria
APL 31
Sulfur: 0.3%

[ 7

Angola
API- 325
Sulfur: 0.13%

Urals (Med)
Russia
API: 316
Sulfur: 1.3%

$107.24

LR CEY Arablt Arab Heavy
Saudi Arabia
APl 384

Saudi Arabia
APl 325

Saudi Arabia
API: 27

Sulfur: 1.16%
$108.83

Sulfur: 1.8%
$106.03
Dubai
UAE
APL 304
Sulfur: 2.13%
$106.30

Sulfur: 2.8%
$101.93

APL 33
Sulfur: 1.11%
$111.12

OB ER

Light
Medium
Heavy

Daging
China
API: 322
Sulfur- 0.11%

Russia
APl 345
Sulfur: 0.62% |
$109.90 |

13

Minas
Indonesia
API- 34
Sulfur- 0.09%

$116.11

Tapis

Malaysia
APl 446
Sulfur: 0.03%

$112.71

Duri
Indonesia
APl 208
Sulfur: 0.2%

$104.73



http://climateerinvest.blogspot.tw/2014/05/morgan-stanleys-basis-and-differentials.html

(=) 2

MR R THHEE EEA oy REAL L - REEHHBUT TS

(Government Take)ZEAY » Heb » BUNATERIRCAHEEFEEMAAE > 2580

BHEIEANEAT ¢
1. EAZH

BAK ISR RS I — KRR ERFRERE - SR
B > LA E TR « SR T  PRELA - AR -
THE AR TR -

. BIFEH

PRVEE P A TE 4R SR B S SR Z BT PEE ] - W] oy Joy ] e P A L
BIRATE > HEEEAERE - R - SeidEsE - B~ SRR - H
Prbe FEERERAS - DURATEUE B (HIRERAS)

ANE]L 2011 4R A Z THS QUESTOR RASERHERIRAS » AI{RIE PRI TAZAT 2
A RS SR > WP R ARV EAS R FE A (B ) - 28 - 1t
BRI B 2011 £ 2 EEERE - fEERR - [NEHhE 2 SR AREE I
o YRR S e RV E SRR ETEIE (V) - RNaEiishes &
5 FRIBERARI - SIH AR A R i < B TR PRk - e
PREET LA B - DABEORE: FH TR {f 2 TERENE: -
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Inflation rate (%)

Below 0 (Deflation)
0-2

2-4

4 -7

7-10

10 - 15 R

15 - 30

30 -45

'No data Data Year: 2013

B\~ SHIEE IR

BRI © http://en.wikipedia.org/wiki/Inflation
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3.

AHEY

A A& R B BUN BT 5 2 BRSO o E A o B RE
(Royalty-Tax System/ Concession) ~ & fn 453 & &Y (Production Sharing
Contract)E2fREE &Y (Service Contract)FE= MR » &2 EHENF R
BANRVUFTR - RIEDEEIR ARG S - AIGRIE F 3 et ST f i
FEn T I E ST TR ABRET

>

FrEFRE T 1 HAPE 7y BC @ TR SRR B 1% 48U (Gross Revenue)
AR (Royal ty) » FROBRAERA - DT EIER TS - 4140
FITAR - mef& A At BB &= 22 =] (National Oil Company, NOC)EZH
N FEIREEIRE TR 73 B B8R ANAT A (Bonus ) « fE R AT A » BURF
P CIERER S ~ FTfatR ~ B A SRR BBLATA] -

FEan T E ST o HAPE S ECAE HFrR o JHREH B o R ASE
FERIE1% » FRIREGEIRE D RypcAH (Cost 011) AR (Profit 0il)
ARGy > BASH Ryl A EIRFA - MR RCAR BT+ 1R A R B it
[ [ 2 e o EE AT AR ST EC » BRI B R BC A RS AMAL A B TS
il o (OREE TR - BUFFTR- RS RER 5 ~ B2 A SRR 7Rl
BRI > S SV ERAER AL P Z 5 » 3 B BURF 8 5 i =
SCEERAYERACHEE ST > DL SRS AR - EROERIA A E
Z ARSI - PRI E s - RIS AU B A A 35
REE L2 AP FH R &Y -
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R~ THENINE

AHEY

o

1. FraTrEd]

A NIESRFTHERR - BITHUS S BRI A R ~ B
ARV EE o Hh EBIBURT R B S F R
A CCETE  (ESRREATH SRS -

e NRIERTA BB AP TEA -

&2 NI A T BB S Al & -
HSRMAFIPR R B A e B 1% > 8 AR E
B SE e

HR oy BR A THE e A E BUR A 2 IEHE -

2. FEOITREGEY

Ho

Y V V

JHSRBER E P A R Rttt LB TR

& AR E BIBUT TR E TR & ~ THEHER
BTEFEN > LFEHAER - AT -

&E NI EFRPTRE 2 & Sl - MoRIE R
FRERIHGERIE - P i Rt £ BB AT A -
&2 NI [ BB SR & -
EEOLELE eSS @ NEI s i
FOFRAER e B AR IO - FRleR R R FRDH =
KTBHTEEAR E T BRSURFER AL N 2 AR oy fic )7 745
EEA -

3. RBEY

Y V V

it E BB A R P A R SCEHE -

& \IRILE BRIl - TR REREIFE S -
AR ERE EEBUFATA > &2 NMERGEIRE
W —E EE IR SR AL E R R A5 % -

B « AT
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Contractor’s
Gross Revenue

Host Government’s

[
b

Net Revenue Royalty Oil

NOC’s Share

M

Cost

Contractor’s
Share

Contractor’s
Profit

Bonuses

&L ~ R ERIRIE S IORE

BRI - AR R AR

Contractor’s

Host Government’s

Gross Revenue

Cost Recovery Royalty Oil

Contractor’s

Share NOC’s Share

Contractor’s

Profit Bonuses Income Tax

[+ ~ EEAn sy B EEIHE O R E

BERACE + OB SRR B
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(=) W5fHE

s B SRR AR AR R 2 E RN R ] 7y By AR BRI - T2 » F2E
B B B A FER A R R e R R A AR 2 e 2o A R, > RIZEEE AR E 5 1T
BT - AREIRFOH W AR & e DS EREREAA > EETEAFRH(=)
Fiw > RN R AR (Economic Limit) 2 & » B s T KA T A F]A
RS FERE S HVES » AT ET LSRR 2 2 R0 gf
RIEE & - 28 - /INEEEA SN E R ARE - FBASERE - A
AeTfE () -

__ Direct Operating Cost NP
qu.lim [ e P Et(:

pricex(1—Royalty)

Hrft > gecin: Production rate at economic limit.

Sell Property

Production

Rate
Major oil
company

Small eil

Time

T EOR IR ER

EROE | Gl R
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Grer BACERR - BIRDET O ER R E 2 AGE - WP R R N SR
fEfE - EFFHE - NERE RIS - TR E RN % - 22 %
B Z MBS T R T AR AL AR » Bt > IEGERIE A P52 R T PR —
AEER A 10%1E R i 2 » B E B FRAE RSB A A F 2 B ARG HE — i
(Common Equity) ~ Ffalli&(Preferred Stock)EdfIHAE (Long Term Debt) » #IH

Ea B AN EAYECOIELEE I RA MRS & S A (Weighted Average
Cost of Capital, WACC) ZEtEAFMZ (IR - Hit B&ERETR - ZRISE
FOHA B Z I E SRRy 10% > B—R IR A 10%4E7 T/ 53R E 7
Hr o

Crp(1-TR)Cp+CReCg+CRrpCp

CRW P 13 D ANl 1% O 1 e e 1 e Y fQ(IEl)

Cp+Cg+Cp

Hrf Tr: tax rate
Car: weighted average cost of capital (WACC)
Co: cost of debt, %
Cee: cost of common stock equity, %
Cee: cost of preferred stock, %
(o: market value of debt
Ce: market value of common stock equity
Cr: market value of preferred stock

RIL B HERIHTEEE

R aitEH HErT=
JFIME (Net Present Value, NPV) > NCF, NPV>0 #52
NPV = LA+ NPV<0 fE4E

Where 1: ¥TEIZE

WEFEEHI% (Internal Rate of | &/FHRMESR O R ZHTIRE | IRRSRE&

Return, IRR) &I
PTERFEEE#ER (Discounted DROI DROT AR
Return on Investment, DROI) _ NPV IF
2. PV of all investment
AR (Payout Period) ZENEGREEHIEEMNTE | EAREK
HF ] R AT

BRI © RO SRR AR
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BESN > EEERAR IR T A0l B A i SR B FE I IR B R (R LR B TR
FERC AR ERBE T H » ST R A TRAR A e AT HR A - AP B 1
AN ERE RIS - BAERARS ERHEEES - NIt B ERAE - fEF
IRFEEHOA RV B IE » MR LT S IR BN 2 e - DABREEH 215
PR R Z BT - MAERELIRETHE T - AT R S SRR T
HRFAN > TR SR EFF R TR FER RN BB - DERE B AR
RETAR BRI - o] DU R B AR - EERECAE T ZFrr - Bk
RFaFAG ISR EE » Solff SR B E KEE Z &R e BT - §
FRiE sl B E SR B E AT B SRS FIROE Z AT (KLER)
PUPRA R (LR - BT RE s e REAE TR N VI E R

60% 1600
_ - 1400
bl -
/ - 1200
40%
- 1000
30% so0 28
- 600
20%
- 400
10% E—
ll h
0% .o
== ER 52 | 48% | 44% | 42% | 3% | 2%% | 14% | 10% | 7% | 8%
— Cumulative Investment (M5)| 300 | 450 | 650 | 850 | 950 | 1000 | 1070 | 1170 | 1250 | 1340

Bl R R AR (L P

22



(PU) e B A R

HREENSGE(EET > WFDHERE R - [FAGE S AR A E] o BEE
AR Br T IRESLCES N S (o AV E S o BORES 2 B & & (Joint Venture)
A/ (farm-in/out ) By LA R & €2 BIRIL R TERED ~ $EH-BaRR 3L
FEETAE - FEILHE bR SRR - 281 > A0l HEh R B R S R E R
= UEAFTAEME - SGRHE s TIEE R - DIoosdE R b - RIS e
IMTITE > PR TR ZIASEE - FELE T A iR EHVARE SR - DUEH =R - &
EEVHIEER 702 BEFIT > BANER(0 BEFI0) S 75% TIFfExm
(208 EH&E=IT) » NILEBEE H T, -

Commercial Well
S3,000M

Drill 100% WI 0.35
Vs702M

Marginal Well

DRY HOLE S500M

-S200M Commercial Well

S750M

Farmout

208)
s Marginal Well

S125M

0.65

Dry hole
SO

(&= ~ R AT

FRAOR AR A -
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2~ DR RER

AR B PetroSkills AHE[Fia " AUHAORE | BRE - AEHER
AYBRIE NS > DR T 6 T B ol e BRSO B T SRS M A RIS 3R
(EFRE R AR ~ M ERE SR & 4E TEFEANRE » EmR% o 2
SR PAT 558G e B

— R EREEERFE S Z (BN R B A 5] 2 A

B ZEIER M AEN S - BGOSR RARRAENRE - DI
PRAFIESAMES  FLUKELE - BRI ERCHIZES - EhR R
Bz - AEEFRNRERA T EERLHREE - KEBERS
a2 & B R ESHEAATE MEE M ERR - iRt - (RERSE S
NEIEP I 2R RIRS - BV ERCHR B GRE 10%.2 g HAE -

= ZOE T i N REVE RS e 2 TR T R

HSAPREN A B R TAE HPHER Z BT SRR - i B S H R G
s > RIS T E RO SRS RAVER TR - FE M e AR A A R 4 ek
B2 E5 > mg B3 TRANE T S IH AECE B TAEARE] R MY
SRR AERE R - DR RIS - 280 - BRI fg HIEE AR R &
FEREEARE > NIRRT AR & _EOH R TAERTOT RS
CH B AS RACHT SRS & P RET 2RHIUA - LUK B B SRR RE & Ky A BT
AHER] > INIEEEE A e i R ROy N B BVE BRI g~ R B T A, -

=~ HSREE ST ZE 2 KB o AT HESR R A [E] RO e (R

HSRE R Ly Rk ~ TRELOR I E =5y - B T
TRAYAHEE MERR T2k E N E R E S E S - N AR 2 AR
7 > NIRRT AR - ATREE (S EEIRA FEIR O ITEER - SOBEOR T
(AR S B e MRS Y A AF - AE S I BER A EIAVIE & (4
HSRERS TN~ FEthls 2 S SRR ~ TR > RIEEAREAIHTA
& [EZ AR LIET R HAEREREE R NIb RGeS HS B 2540
Az R [F]— B S AT SRR EE R PG ZE M BRI A IRV B k(> AL RE T
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TR SR E R B » MR R EREIRR - 5 - B2
Z B ZERHE I BR AR EMEREE A - R AT AT TES B Il < BRI (110 - 0 35005k
SRS VS BB AR ) » E(LESEM - 27 AT EERER -

MU~ BeESTEEPIRERETHE - e R AR
FRETHEAR - R EERERGHEGRE - &K TAESFIRRAEES &
s EA N T AP R TR ) s e A RS R A 0 R
BHEREE R & A Bl P 2 B I AR -

T~ ARAIHBEAEREELR i TR
Ryse bl R E G R T B E S AL I R - AN F HRIC AT A HRE
HEE (B0 = THS) B2 oA TH (5140 Wood Mackenzie GEM) » EEE&Z 1N
FIFBEEER » DA HERTAL 45 5 2 A -

N~ BB - DABET T R TR Y AR

P

FERIS ™ H A e A A B S AR 81 - R S PR A & e} EE (THS QUESTOR)
DIFET &g FI TR G Al -

- R AR 24 » BT S YUR Rl

PRENE G R AOE AT AL EERAREE - MBI REA #4EA) > TR
EREASFHEET RS > S DR o BRI R YRR SRR - T sh R
ARSI > PR RS BEE SRR - (BTG R LB EEHTRRE - HOEERH]
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