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Introduction to

Unconventional Resources

(—) F—Eka:
1. REARF
(1) £EH'E (Production geology )
(2) W TAEEH f= 1% ( Reservoir engineering and well testing )

(3) EHEEETE =TS (Well completion design factors and strategy )
2




(4) e ~ HEZESS ~ F M EHIEEH (Tubing strings, packers, subsurface
control equipment )

(5) FIX TN/AKREHER/KE/ES: (Primary and remedial cementing )

(6) JHsEHZFESFLIE=E (Perforating oil and gas wells )

(7) &H: ~ EHEmMAREZE%H (Workover and completion rigs, wireline
and workover systems )

(8) FEH-EHIEH RS (Completion and workover fluids )

(9) H-RGRESATEL A THEEE (Well problems and artificial lift )

(10) #t =52 (Formation damage )

(12) JHH{E ey mEE MR (Oilfield surfactants )

(12) 4535 ~ &5 ~ PhiEELE /KEEEE ( Scale deposition, removal, prevention
and produced water handling )

(13) AUgEAEE"E (Paraffins and asphaltenes )

(14) Az HFHEi53 47 (Production logging measurement and analysis )

(15) fzpz 2 (Acidizing )

(16) FHb#2Ed] (Sand control )

(A7) RZLTHE (Hydraulic fracturing )

(18) JEEHLH R E R- H 2 H R~ B HELESE (Unconventional resources

- shale gas and shale oil, heavy oil and bitumen )

2. FEHETERERGT
Dr. John Robert ( Bob) Nichol 75 35 FEFR 4 EEE0E ~ SHIfE TR
KRG BRI S ER » AR5 IEAY I A 5] EFE BP ~ Exxon ~ Imperial Oil
(ESSO) = » IS BE{THIT AN\ E] “Petrobob Consulting Ltd.” -



3. FRBRAZE

PetroSkills

Production Operations - Calgary - May 28-June 8, 2018

Adam Vigrass J.R.(Bob) Nichol Steven Swaffield Stephen Morris

(Chevron) (Instructor) (C-FER) (OBSIDIAN)
Michiharu Hiyama  Chih-Chiang Ting John Runciman Yan Qiao Hironari lijima
(Kanto Natural Gas) (CPC) (C-FER) (TUNDRA) (INPEX)

APetroSkills Production Operations 1 3808 -

(=) FE=Epar -
1. BREAR
(1) ANTHZEREBUME TAZAEE (Introduction and reservoir
fundamentals )
(2) HiHIEEE (Sucker rod pump)
(3) H:ZEFEE (Plunger lift)
(4) &HE (ESP)
(5) REE (Gaslift)
(6) IKFRHEER 247 (Hydraulic system)
(7) #2525 (PCP)
(8) HEVEIRREIE (ESPCP)
(9) A T HEEREERE (Selection of artificial lift )



2. CRENERET

Mr. John Martinez i 38 S-HH FH A FE 4R B » IR - FSE (& 7Y Exxon
AR A EHEEA A TARAD 10 48 R BN A TAZRARM - TR
SRR N LIRS IR AR - ERIVEEEHE R EE
IR ~ BEEERR TR ~ H T actaat il BB S - BRENETTHAYR
SO H S B E - BEA s A R e T s - Hp
faaat S HRASE SR ~ HEes - EST - BREE - B/KEeH ~ /KIEH
BITEE ~ TS - Mt 2R5ET AP ( American Petroleum Institute ) A

TIERHREAR G R 2 — -

3. ERRRADE

PetroSkills

Artificial Lift Systems - Calgary - June 25-29, 2018

John Martinez ShilisChiang Sandeep Pavel Penkov Mighiharu
(Instructor) Tng Randhawa (Husky) Hiyama
(CPC) (Husky) (Kanto Natural Gas)

APetroSkills Artificial Lift Systems FEREER -



(=) E=8m:
1. BREAR
(1) FeHEEET (Well completion design )
(2) FEHEEH (Well completion equipment )
(3) ZEFLIEZE (Perforating )
(4) H5k B o 5 HF5 1l ( Specialized and advanced completion technology )
(5) HrJZiEEEEHmAE (Formation damage and well servicing fluids )
(6) EhAZ=E (Well stimulation )
(7) HwhEAw)#EFL (Sand production and its migration )
(8) #isR{EZE (Wireline interventions )
(9) #:dlHE (Coiled tubing )

(10) ;& ER{E 4% (Hydraulic workover units )

2. SHHETEEERG
Mr. Hugo Vargas #A 33 L0 EAVHH TAEESEE » ARG HERY A H]
fufE Halliburton B2 Repsol /A= » FEHIEMIER « TARIESE ~ A
THE ~ B E R ERS A S E 4 - Rl - EEIkAH
fy Halliburton X\ SIARFSIF IR 2 30 4 > fraffmbban: ~ ZAEHL - B2
7Y~ SRR~ JEINZ ~ PIARAE ~ PR ORISR (AR R 5 A - I AE
SURIE S ~ VAL SR ~ W el ROERE S -



3. ERIBROE

Hugo Vargas Ch'h'.Ch'ang : Marann Dusty Ward  Robert Andrais
(Instructor) ling Richiomatieen (ConocoPhillips)  (Chevron)
(CPC) (TOTAL)

APetroSkills Completions and Workovers _|3REZF -

(1H) ZEPuERsy -
1. FREAE
(1) Efaasm T 2056 (Introduction to the upstream petroleum industry )
(2) HiJeg THEEHE (Fundamentals of reservoir engineering )
(3) HrJZiEa=EBLYE 4 & (Formation damage and well stimulation )
(4) HEBZRREZEHFZ: (Shale and tight oil and gas exploration and
development )
(5) EHERUE (Heavy-oil recovery processes: CHOPS, CSS, SAGD and
steam flooding )

(6) sE{EFHMEER (Introduction to enhanced oil recovery )



2. CRENERET

Mr. Jerry Shaw i RIRENFI kB 34 F - IRG&EFEERE
Petro-Canada Resources /& Al 3 4 K & %5 g T F2AT 1 4 ~ Petroleum
Recovery Institute ZE FEEEFT 12 £ (EIFEIE(E45HH 4 4 )~ Adams Pearson
Associates 4= FERAM 6 4= K Devon Canada B2+l A & 12 4% > 7>
GramomR o~ EHAE - AREBEIEEYE (Steam-Assisted Gravity
Drainage, fiif# SAGD ) ~ #jgi83 -~ B4 E fosthohEHsA S
ENEREV ARG EREL R HETHRII —KEEAE

“Max-Wells Technology Ltd.” -

3. ERRRADE

A Max-Wells Technology Ltd. _FzHEH



= ERAENE
(—) £EKREHERERG (e bilf— - = = IWSRERS)
1. FERYHEEEEI%E] (Major Drive Mechanisms)
g PO SR RE B A P o7 A # R BEE) (solution gas drive) ~ 5&

JEEE®E) (gas cap drive) ~ 7KEE (water drive) = AJ4d o IfEREBENIIAE
BARE T RACHY R BR K M - & e BRI - SRACRE AR TR BtRE & - AT
SHE G HERSTE » (EAE A B RS - IR ZR O IR EE 5 SRTHEE
BiiVRE E N AR B RAGHY R R4 - BB IR AR E RV, - SRAS &Y
B > FEENHR  EERRIR L © JKERHYRE B AR E g /K FOKER » 1F /5
RHVE/KEEE) A - ALE R siA — KB EKERA
FRERE - EFFHIEEE )] (formation pressure ) SEEBAEE o

2. BRHEIEE R
AL HEHR B 2A0RE B E AR R E) - tieE B E 2K E
AR IRE 7 o AR B H R I _E 0 28 AT AR A s AR Y AR - VR SE
AoHREAEEE CEASIERE ) FORERIEY) (BB RIS R B
71 ARELL—ERTRE RN E - AT EBFEHE > I EA
M~ ELECR R A B R R B MR AR H 0 B8 R B RH (naturally
flowing well) - SiEZAERBEHFR - A BELLR B G R A

HHF: 0 B8 AIEE RH(non-natural flowing well) -

3. JA ~ FHEETIBR R
B LURHA A — R RERERENEE ] (TR ERRATA) (Ve
& T Ry ABE TR A 4R ( Inflow Performance Relationship curve, f&

& IPR curve B inflow curve) o [ 4% & H1H & 148 R 2 78 i 1
9



(Darcy’s Law) JRIE - BAEZEHE T (iRl - MLihar G hEE A4 s
(L (R - BT - So—fRihsyr - (GREHERE
FMh A AR AL T - 8 2 Ryt HHRE JI R el ( Tubing Performance
Relationship curve, f&f# TPR curve 5 outflow curve ) —[OH-E % B H
SiH o BURAR T s AR (B —) @ &2 A 5k (ARIEEH
RIEBETTH - BURASHIRE B A e LUT IRt B SO E TR TR 3% - R
R AR H A RS B H R R ) B iR R e AR 7 - thih4R
HYSEEDRER ISR/ NVERE - HE R HRES SR £/ -

Effects of Tubing Diameter: Time on IPR

Pressure

Effects of Diameter

flow D1=D2=D3

Effects of Time

Z£E TR ABESIHE4R (IPR curve) | B HHAE S#i4R (Outflow curve) FYAZEEAFE
AR ) R - ([ AR EIEE AR/ NI S8R AR B > (FRN i
SRR RS REIE T BRAYESR (FH ) - AR » ERWATK -

A CHHEY TR ARESTHhER (IPR curve) | 324 FERF R AU A N 246 > 27 Time
3 Hh&R B > SR ARE TSR LR H 4R SR (AR CE BT - GERPE ¢

PetroSkills Artificial Lift Systems course materials)

10



() ATRERHE (e E—HERE)

& A R SEE) (solution gas drive ) ~ SR JHEES) (gas cap drive) ~ 7K
B water drive )& i) A SHH HU BN BE DA H BRI R AKER A ER
BN AT A T 282800 - RO R IIRE & - fhHaEsut
TE S 2 F] AR AE SRR » Horh IR )y R % (sucker-rod pump ) ~
JEERZE (hydraulic pump) ~ BB (ESP) KAEFRIR (PCP) H&%4E -
TR S A BV ERE N AEE - BT R A TIRE =051 -
IVERE (gas lift) ~ FEZEREEE (plunger lift) SEA (0 AIZMATEREE )5
7 o AR Rl 48 St iR 2 U7 =NV e BB R IR ©

1. frPdEZE (Sucker-Rod Pump, # RAYFESCZMEAHE Rod Pump, Beam
Pump, Donkey Pump, Pumpjack % ) :
AR Rl AR ROATRE L  GEEEEEGE
Ry R » e EEAYIE Iy RO ~ {BSACHEL (gas oil ratio )
FoEH - NN IERHER ChZER) HYEGT - HosRHYIRHEE I
HEARN BRI TR, AR EHRE -
HEAAEZESGTEETRRG  NRAGHYBRR B AR S AL 2E
fETh > (EiUHAVReRE(R - HA#E (buckling) HYEfE - £ &5
FERIECDRIET A EEFH - JEZE ~ 615 ~ W0 IRRE ~ BREGSE SR ERE - 73
EEMERERBCR R - B0 ISR TR - &
ZFES] (alternate stress) [ iSERHHTHARR S ETMN TH > B #EE AT
FIERIEE © R RERE - RERERE - ZOHER - fioh
f#2%=1 (APl Rod Number + API Rod Grade) ~ i A48 (steel only/
fiberglass and steel) ~ JRASLLEE ~ ZRMERE (fEf2/ 704 - SPM HEHE
{E B () » BIT AT PR e 5t 2R S e 2 -1 £ 8] ( Dyno Card) ~

11



HIE-rE R ~ R T-A LR R (R - i R LSRR AR
R R EE NS > RS EARR - RSl

GE[FEE o B EA o MEkfEs LUFKIN SROD™ and DIAG™ -

EEHIIEN

ECHOMETER QRod % -

2. FEZessE (Plunger Lift)

HEREEANRER - BB - SRRIENVEEH - #0141 - 5
EEF /KBS RBIHEN - BE0EERES I EZH AR R
5 fEHCURHEZE (plunger) fedE A ERIX AR BEH (shutin) -
HANBENERE—ERER - BXREHAEE - ERA/KREFHER
BRI 2 O HE R R R - T WERE EE 2
IR FEEHEH ARSI 2 O e - —ERRFRE TR » FRR KA
PR E AR R TR - B LA DER -

PEAEPER I i RIVRFREE » ERPTA R A E—AF
FHMENIRE R B A R 0 58 B IRFEH B AT RS B2 E B iy
B30 o WA NERLIRRE @ EAE2E B TNBRE g LUSHEE NHY
B (wax) ~ B (salt) fe&fsE (scaling) o A RN 2 MR 88 ArY —
NG5

3. B¥¥Z (Electrical Submersible Pump, f&§#% ESP) (Z1E—)
BRER H—EENH R LT B A D - EsRUHEL -
ERE - FEBENEE LW - 3@ S ERR R R A4
FE o —fARER - HE SR 1,000 AREOHRT - BB m] ] 50% DL E
RIS © (0 ERVIRGIESRE « HOMTHRASREET - Bl E
FERMEEARRER S ~ IBERCA S ~ ARSI (B8) KRERS

12



B o HNEBRVBS SR - NIs D ARNE FEERI4E
fé o

EBSRAR PR R ATRE U ELR B AIREE CHIREE ~ B7K&E ) » 20
fmfy Bl (R SR ~ WRTAE (AR ~ B ~ Mo
W) SHARMG  WRES - ZEIaRE o 1L REBREE
B T SIS R R A - IR ~ BB E R
Ea TR - RV - (OEERE RSB S 2 BRI
HEGRDRENIEAR > WA E BRI MNVIERE (ZEERT R R eSS
&) > B EEREAE S -

HEEBERCRNEE » BRTH T ESENERE (BB EREE R
BE) DIAh » RIRERVH T ChEEETT - FE R FEEEEEH
MREE R ERIE CRE)  EEISEEE AR T - [EF %A
25 (Variable Speed Drives, VSD ) » A[#E K22 iR AV R F R - 27
TERRAVE RIS A AV  BRIELZ AN - SBIERR T A G4
BBl » 4R BB 2R R A AR i G RE 8 & P i R T g
PETH RS R AR PSR - RSB R I HRCE -

13



———— Motor Housing

Impeller.

Drive Shaft

AE—

B7%% (Electrical Submersible Pump, f&f8 ESP) FH#4K 2 85 ARy B
(Impeller) &5 £ [E—#i TR > MZZEHOME R IR T T > FEEERE
BR R s — e RS RO IRRA (FRERRE AR - (0l
AE ¢ https://fac.ksu.edu.sa/sites/default/files/3-artificialliftsystems.pdf)

4. REE (Gas Lift) (41E=)
REZEANAEARBRENR - & RER SR E NEL =R - (8
AEHENHEREE (R B FORE RS Wik E T E % -
TR B - T PRSI AR 2R FE PR O aR 2 - & s SRR BRI
H LR ~ RUTIEA TSRS (S LB B AT AL ) - SiIER
fESEiat ~ —ERmEK S PRI E - SN - FEEE
HEE (HEBUHBEEEHEED) - EHRAEEE) TESREE
i (MFPHENRBITERE) F -

14



BEBIEENR » RN I RS R
RBILE R FAIIER RSO @ NN
% T 4 ARSI ) > EESRI T A

@—bpmduction
]
Gasinlet—pg TJ 50

Unlcading
valves

J o
L
L]
o O
[
-3 <
o ©
Operating L @
valve
a3

AE=

REE (Gas Lift) > FIFE AR ZHIE - & REBIGEHE NS 22M1% - (EERE
POHAERE R (FEER) ) O A S vl E TR 23t - (BRI © hitps://fac.ksu.
edu.sa/sites/default/files/3-artificialliftsystems.pdf)

5. W EZ (Hydraulic Pump)
IRBRZE I 2 AT S LR A B Iatls - F/Ke A vyl & (g
Jikia (power fluid) FEAEEEER » BHHE SHEAHF MEEEH FRIE -
TR L = B AR AU RE B EAG A EAVRAS o REAZE Al 7y Ry Wit - WA
& (jet pump) FAEEFIR (reciprocating pump) o JRERZR i KIS
BE - AR RN TR EEEE AR o B A IR ISR T
RRERE - AT GRIESE -

15



(1) BHE (L0Em)

{5 — (&M (nozzle) k:—{ESCERE (Venturitube) (& : 5L
B R E RS ] T & R A AW e S e TR =
i HS R ey EAR BRI R AR - TR B BR B J 1R AR R & A A
R i 1% [01E Ry BER RS A B 3% » [RUM Sy et B Bl R A8

EAFFIEER(EA -

TUBING

CASING
— PoOwER FLUID

JET PumpP Housing

JET PUMP CARRIER

POWER FLUID AND
FORMATION FLUID

STANDING VALVE

-—FORMATION FLUID

PACKER \

AEM

AR (jet pump) L8574 EE S Rl > EEI/1RAS (power fluid) JAZESCNE
(Venturi tube ) fEisAs » RNEABEMEEE » T AME R E (formation fluid) f Bl
ZIBCRRIREE » EHEINRIRZERR R B R R B 2K > B RS IR

WEEEFIF o (BRIACHE  http://j-jtech.com/frac-flowback-27-day/)

16



(2) FEAZE (AER)

HER B —IEPER IR positive displacement pump )& -
IEPEERE > iR AL RIREEE =N - HERZEREEL
ez AR R PR ] - AT B R BERHER A TR > 12518 B [ ]
FAAFRAEGET - RHFRPEH A =R -

Down
Stroke

AET

AR (reciprocating pump) Z2 450 Az T E Kl - B J70fBG#E A L J77E2E (engine
piston) ZEfERF B EZEED) - FEHZERE— Ol RV J70EZE (pump piston) Bz A
FEHREME - (BRI
http://npsportal.net/dover-artificial-lift/en/gn/product-solutions/hydraulic-lift/reciprocating-pu
mps/downhole-piston-pumps)

17



RIBEZR B AR R KA [ Z e AR R M B 2R BB TR B & BRI T
o= A A S - S (TR 1 - G NP Y A E PN Ut 4t G L b
SRRACR G IR > KiEHS I s (e B 2 20K (4057 HEss ) » A
BEME AR IR B R A R (B2 T 3« (AR TP RVE A Al
N ERHIRIEE -

6. BEfEZE (Progressing Cavity Pump, PCP)
(1) BERZE
EAERVERR R T SROEM  AVAERE - HEfryE ARSI &
ERE MR - AR - rEE e (B2 AR
K~ BeRE - BEAEE - TREE TR ~ ZER S - (EiEMEEEED
BB - TR R ARG FEARIB B T-( stator ) K2 SRS £ <5 B i1~ ( rotor )
4HRK -
IEARIEAYE PR GIEL T RAFEREY ~ s o A BRI A
LGB E 1 Rl - BB S a5 Lo miEE - m5ER
(aromatics) FFIEG (HEBRERR - —& bk (CO2) FEEWEREZ
Y@XEMERUEE (explosive decompression) [t : PRUBER#EFE A BRI
RESBEAN S bREZE IR EEIGBIAE ] > SRR KA b
(H2S) F{HAERE(L (hardening) » BUKHYFAETN G (AR RIE
(debonding) % » DA E#DEBEE R IEAR IR I A5 YA R -
(2) FEEEURFZE (Even Wall PCP) (AIEN)
5B AR ISR Gt - RS RV EE R A - R A AR 2L
B A EREGBIREME - T RRE R 4R
Rif - BRREAEHSOEUER - BRI S - HER IR
S BE RIS AV R RAE T -

18



Steel tube
Conventional
elastomer

Transverse  Longitudinal cross section
cross section of elastomer

Steel tube
Elastomer in
EVEN WALL PCP

EVEN WALL PCP incorporates more uniform elastomer wall thickness in comparison
with conventional elastomer.

Pump slice

AEN

FEEGHERRZR T (LE) » BEREANPER S ETREREEERIEE T - B
BRI 5 > BT BT HRERA R - BUEE RS - FEEIEIR RIS
st CTE) - NBEAIEEEMRS » BEEELRPES MY > SaBBREHEE

JE BT R IR R R A IERIRHHIE RIS - GERIAIR © Schlumberger)

(3) £2&BiEMEZE (All Metal PCP)
ET RE TR RS - EEt P HRNE T E HEE - i

S AE ST PG E o IEEGE AR R BRI TR R -
U ~ BUKSEEG > Hiit SR 2 300°C » EZRREEBIE 15
(

#

i

K

SAGD) AR A A TIRERETZ— -

-

7. N2z AU LR EaEEE
EEEEVIEHEER T WESESHNERE - f140 - HAREE

[E(E 2R HGHE BRSPS ~ FAETT - TR EIEER -
SR (BEFEHELE - &K% - & - Foltt - #5%) F- 5
S IR R SR EAVERNER Z — > fla0 > g EH-EkE By

19



FRAANE] - 2 BT EAYE - Bk g R 278 R R
BB A SIEEFIRAZRAIA S AR S AR R IR EE ST
[P EGE AR AR & 2 ERAVEHRZORE < )5 EHER Filtsgh
I L R SR FE LR ER -

SRR T A HESE SeR A A S HEANESS -
T B (A RIER]) HIF &SN BEiRE RSBt B
BB R ANEENR - GLUEENKE - BB - A& 5
R o HESERAVES, © IRREERE - fUhiRR - HEERR - HER
RBR R T & FAE (R R A -

() PSR (4Fe LBIuRENE)
1. —FABRM (Primary Recovery)

E—FREATHI SRR - REFHBA SHIRERERERE - MBHER
BRE) - RIEBRE) - /KEEE - fEAEF Y - HERE e RS
It B 2R R ST A2 RE SREH SRAE AH-FL (wellbore ) MR K - —ESis
[E1% N E R U R g BRI IR - ERtiE L N -
HIBEEST N 2R — PR . » JHRME AFFFLIR ZIRERBR ST 5A R LLTE
MR ) ROV E BT T B st R - AR (/R (IR N T FR B e il e o -
HEERATEEE R m Ry ik RIS EBRIGE - —fis @ E5
R RFREHIERECREITE 20% A 5 RIFFBEIHTERIBRLT R 30% 5 K
BB R IR T 2 60%/4 A (BUKBEA/NEIEETE) -

2. HEE:H (Secondary Recovery)
5 T FEERHUH RS - BlAEEKHE (waterflood ) Ei4ERFER S
(pressure maintenance )4z - —HAERHAVERIBEEREY By 15% - 7K

20



fEUFRFEREKHFHEL (injection pattern) - DUKfHRILEHAFH ©
UEFFEE IR RAIMES  RERIEEREEEEREEE K » DGR
HBREE T - Az —ERE IR > AR AS MR I E A A A
JFOH > RSl AR AIRE RS iR R efAIRE (residual oil saturation,
78 Sor) » BEEN R ACHEHTERUT AR

. =HBH (Tertiary Recovery ) 558{bE%H ( Enhanced Oil Recovery )

SE=PRERIL - SRR (RERE EOR) » F5LUEAUKLAIMY
PVE AR = PRI ([ ERH S ) - B EfEREAHEE
(miscible flooding ) ~ /62X HEA (chemical flooding ) ZHA 75X -
—RRSRER » TESTRE T ~ AR AL R RAFAHE - Bl 2751k
PRORBVAENE © Mign 2R HRAEGRALEAHRE - [FEASNEE
B RS EHRS (interfacial tension, f§fE IFT) e s BEH#RBER
(displacement efficiency ) » /% BRHMEFFENMEEL (mobility ratio)
iermimHERER (sweep efficiency ) - 38{EPRHHIRRIIERLI R 15% -

AR > PIEAZYE (ethane) ~ PfE (propane) FiGAL
BYIRME - BEEFR _&/ARE (supercritical CO2) [&F : FEJj#
% 7.39 MPa ~ SRS 31.1°C » EFERBHIARMNEE - SRR
&1 PR HEm A B Ry SR T

{EEZRHE - BN E AlmR (alkali) ~ FREDVETER (surfactant )
&Y (polymer) hESE ({401 polymer flood ~ ASP flood %) - fi
A YRR - —R I LIREMEERAE (OK) B pH 1 - (EZBFUH
HIVER MR E - BUETRMREDEMER] (in-situ surfactant ) sRFE(EK
FrEsRS) - R IEE AR (emulsion) el {ERENMELL - F£IF

G
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BRI PR > RIS AR SRR AR R RS - BN R EY)
AlgEsE R EtAR (OK) HVRERE - (ERENIELER(E -
() JHUE TRREHES S (Fe blisE— -~ WSRERE)
1. HETIAEARERE TR
BB ~ B - PRERCHEEREEE T0A o SR ATRE AR A
IS RO Be e e af LR TR EIHRE ST - FEAEEBRET > HEIAER
(aafEsE ~ RIH ~ BKE) FRAEEMRIE TR AEOEE
HHRE BRI ER T ARk &R ~ SR/KEESMEE - 2 TRl UmsR I E HY
b - HEEIN TR - REIVEEREIA RSN RE -

2. REEERBHELSH
(1) g R4E4EE (Original Oil in Place, fijf§ OOIP) BAGjE/FInMEE
(Original Gas in Place, fiif§ OGIP) » AZRAIF
00IP = 7758 Ah® (1—S,,)/B,

OGIP = 43560 Ah® (1-S,,)/B,

A HEEIE (acres, HEE)) Sw - EKEARIE

h 4 EEEE (I ft) B, - it jEgg e A7 (reservoir bbl/STB)
O - AbRF B, - tjEdg A7 (reservoir ft3/scf)
(2) =EME :

EEME RS GRS BRI - RS
3) FARMEE :
ST R AR HRAYHRETT /& (phase behavior ) ~ Jt#GHY H] BR4fE
P (compressibility ) ~ JHRYAfEFHEL (solution gas-oil ratio ) ~ JHFY
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AL (viscosity ) ~ At HYULARIN T2t g Re fRIA 1~ (shrinkage

factor or formation volume factor ) = -

(4) BER:
a. BEREEEZEZR (permeability, or absolute permeability ) :
SR O f LR TR EAE
b. HR2ER (effective permeability ) :
F—RERGEEE A AN RS (immiscible fluid) 3
FREOE > R ERE S LR TREHIsE T - AR02E
2 EZ AN (saturation) Foa GIEEAVRE -
C. HHER2ER (relative permeability ) :
R fERERIFIE NIVAERUSER - B s T e
EEHIFGIREE N Z BB ERNLLAE -

>§

(5) mEM4LL (Mobility Ratio, M) :
AHEmEE OK) AymEtE By EERRe Clt) JREhMERIELE -
EELLALE > 354 (Viscous Fingering) MYESLAL/D » ffEiR i
= e AT

kTW MO

M =
kro Hw

PRS2 AR
fy * KHTREE
Kro © JHIHVAEETSIAR
Ho * SHAVEEE
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3. HifEHIEE ( Formation Testing, or Well Testing)

st HIER A T FH A BH SRS B SORISR H a0 B« BRE R
%28 (exploration and appraisal) ~ JHEHBAE (development) [EELSE

TEEREN B e PR B - R HIBR Y T B 1 R MU g R s
PRI FREA (fluid samples) FefSfese HEF AR RN - SRR

(drillstem test, f&fl DST) fyIthFEELE RAY—HENERTT = - BUSEE S
-8 (pressure - depth plots) & - B[R] Bl i 171 g BR 746 &

(formation fluid gradient ) J #1151 o (377 HS LA © LS ER AR,
AERAMAEEBRER (production rate) RIEMHHREIRE

(volume of hydrocarbon in place ) T gt I S 3RATH R S A FREE
JTEEOREAE - AFAERIVERRE - DHRITE R R E )=

(low productivity ) == EZRAF (high skin factor) FrEl ; 5 HIERAS
REUTHRMGIVHREREMRE - AR HHEE D FaSHEE (B
[EEERRS ) » 540 INPRIEPE B AU SRR AR AN - R
REER - FILHEMRBRE - R BUSH R ARE S RO
HIfB%5H: (reservoir characterization ) «

TP B - ol S VH I g s - E— T &
FHEEyEENE (hydraulic communication) SRR 4B
‘BEEt (geological model ) 2 FEIRRERE o IHLFEEE RS 8 i 1F 52 HAUIR
RENETT (RN/KUETAE ~ ZEFLIFESE - HERFEURETRIEA
IERAEREIRRR) B8 MG ST EEEE - 550 HEFEECAERIR T
ZEBEWE (Horner plot) TEERETHISERERE - DIRIERERS
BEIAE (well stimulation) #&i » FEERRE L IRERRIFHIE
ES-
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4. I

Aol ERE AR (paraffin) ~ EZRIE (cyclic hydrocarbon) ~ £E7H
fi&§ (naphthalenes) KJ5&KE (aromatics) 55 > (A ELEFTR S AA
[EPEE YO - HOHAVBAE ~ SRUREE R APIEEEE (AP Gravity ) AJfH
% 1& 45 Ay B2 (black oil )~ #E2# 143 ( volatile oil )~ K2 &E477H ( retrograde
gas condensate ) ~ JRMERZNR (wet gas) ~ FZPERANVR (dry gas) FH

f& - (FF—)

F— HRBIE

Dry Gas | Wet Gas | Retrograde | Volatile Oil | Black Oil
Condensate
Colorless | Colorless | Colorless Brown & Black
Appearance gas gas & liquid red/green viscous
liquid liquid liquid
GOR (SCF/STB) | N/A >15000 3000-15000 | 2500-3000 100-2500
API Gravity N/A 60-70 50-70 40-50 <40

(AR - Allan P,

Roberts and Thomas O. Allen (2012). Production operation vol.1.)

() HEHEE (FeLlE— = - WHRERE)

HRFAVAEE T N ATRE R B Wit IRE - — & RyREEF(pseudo

damage ) » 55— Fs3hjB18E (formation damage ) -

1. fB38E  (Pseudo Damage)

RIEE - BISEFRZERREIGRGT - EREERIN—E

B - BN HIEEEE S HTEE B RARIAE - BHEAR

PRAER> 583 (partial completion) [ EIEFVIEN - GIAIERSY
ZEFL(partial perforation ) % | %58 4= 72 & 1) 7K & ( bottom aquifer )
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S EITHYSRTAR - 2 SR AR FE SR (pay thickness ) Hy—
B o YA T ARG R A LAVAR RS A e - AR ERS
AIIHTT > BERIE RS ERAVRIE > (HEERERRD - AT EIE
F o A AUV FLIAT - B 5 A 4EFER (turbulent flow) »
FOREAEHFLMSATIE R B - TR SRR A AL O FE AR 8RS M RE
11 BB ERRD - RS —EERIEE - HAtgEmfaaEaE
1 - BRI R MR - 55 - AREUEE BRSSO
PR&E - (SR R AR AR A 2 ) 2 A B

2. B8 (Formation Damage or True Formation Damage)

EEH ~ 2P - SEH SRR RS B8 - IEEEY
FEHF (BOERNH) BVEETIARRITRE - g aE o —{EiEE
ZINERE  EAIEZIREERHILRA (BURE) BIFEST - ELEpE T
ARG - —F R AL AT 4R B2 3E58 (absolute permeability ) Ja({E -
% R LIS AT AR 12 2 (relative permeability ) 8 At B (JH
FAHREEMLATED - EEUBBERUEAIRRA - FIRER B EHAEZE ~ /KIE
TR ~ ZRFLIESE ~ S RIEFAESE ~ o RS (fines migration ) ~ #H 5K,
TEEEDE ~ AP E - dHEEZE ~ JRRIE (wettability ) p8%

R EEEL R - HAE MDA EGE R R EAREREE - BT
VIR E - RN T RIS CEatE ~ fLEE - BE
JE5F ) RACGETTHIH MMEEMHBIASERIEA RS E - M
FLIEZERE )55 -

E

)@

(N) BHIRE (F&LEHME— - = WRERE)
1. SEHEE
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FE[F]— IRl > Se ARG N H AV BRE R KA A 2= 5 -
PRENSFEARSEH: - R e E R T A R R NS AR
BV ER} | - AEAEER e Ay A RS EEA: - AL
FHESE R Rt sl BOES I © AEE R BEEEHE
IR - A EBETHERES I 550 AEREER A
FEFHENURBRZ AR -

2. EEHNZEHED - BEHEETHRE
(1) BW
a. FHHVFERIELZZ2H,(E (well control and safe operation ) :
R ArHysEHaeat Al R IR R T2e S A e A~
Al ERR - HAREAEIREEEE - AB-RRET -
b. #%e4EESR (control of production or injection rate) :
FRAE s [T s A (e IR B At SR Y A R b - I AR &
(EAEH (BOTERFH) WVER (BOEFE) - DUZROH HrYE S
il o FEFFAY AR EE R HAER R RSy > IR ] 228 28 O B 1 S B AR AT e 25 Fel
AR AR ERERTE -
c. BIELEFEM (control of zonal contributions) :
E—OHFAREAER A E B - mTH S e H 7 2R e
REAFESE - AL A AR S A FE SR R B T8 AT B B eE
TEARRATA RS (AR ACHESCEA SR EBRHE) -
(2) ZERREK
a. HAYSEENME (well integrity) :
PRFFH e B M B e i S & - i B Y 5E H aRH IR
HIRHA - B HEE BT -
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b. &E¥ s (economics) :
FEATEFTA R RINE S & 7 — o ol 5] B B A G 7
P ARLIE (S TR e Haa T - DA/ N ERCASIE S B R U 2
c. JHEHAIBFERAER (life of well or oilfield) :
YOS N = A R e A T4 HLSE R AR iy AR AT
RER A IS T P ERICR R AL - AR A A RS > H
TR AR E A PRISCR A AL TSR R A AR -
d. RFRAJEEIEE(L (future operation change) :
NETEIRA AT Be TR E ~ [EH BB . - fE5eHaeat
FRCALIERE I (sliding sleeve door) ~ % (landing nipple )
SR ER (gas lift mandrel) SEoTff - /D ARACHES THFFRRTRCA -
X - 58 VE AT B N TR A et - 5 ISR T
BERNNEERG I LEERES -
(3) axEtPRAH]
a. AR (local regulations) :
fEEEFTEEAES - FEER (ISR F—EL T
KA EEREREEZE (commingled production ) » PR & DL 755
FERARPHUS S E RS fE S S AARERHE =
SPRHTEE - BV REEPRIER (ultimate recovery )
b. &S (logistics)
TREERYHIRA B - BB BN OIS - ARG S iREE
% HEse e TR R AR E R R 4y mI T -
c. £kj& (procurement) :
PG -~ MEEFE S BEY A e H a5 - MR EE
BEFARERLT - fFH B L TGN —ERFE A FE -
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3. HTHyEsEt
(1) #J)& (Bottom hole) F%&
7R FL5EF (open hole completion ) ~ &fi% 5 H ( screen
completion) ~ & /K)JE58H: (casing-cemented completion) &3t o
(2) £EZEE (Production conduit) %t
o7 Ry E 5 (tubingless completion ) ~ e RIZE 28 52 7
(tubing completion without packer) ~ 5 H%E &IHEZELZR5EH (tubing

completion with packer ) %= "KJH -

(b) ZFAMEE (et — - = - IUFRERE)
TEAEEE FOKELFEZLKE - FERBHREEREE - ZRFLIF
SEHY T2 H YRS B L H LB g A s o
1 WAFEARNEESXSATII=E : (NET)
(1) BEEEZF. (Through-casing perforation) :
a. BRI ERECRIYERFLIE -
b. @R%E : FEFHRIRNTH FEEERENL - FRAREZIRNZELIEH
E RGN - T IERREESL (R AR EEL) 5 -
(2) EHEZFL (Through-tubing perforation) :
a. {BRG ¢ AT TRBREEFLIESE -
b. GREE + LB RSTZIRPOHE RN ~ ZEFUE R FSERRERT -
(3) HEmZEZFL (Tubing-conveyed perforation ) :
a. BRG : ZEALIEIE RIS A 23 B 2R R RIBR R ~ ZE AR A B 5 i%
#ill ~ ZFE B SEEREHFL T -
b. GREE  ZEFLIFSERRERT -
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(/]
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<]

|
e
—15
—1
—t i
=11
—1
—11

Through-casing perforation Through-tubing perforation Tubing-conveyed perforation

[Three conveyance methods for perforating guns: through-casing and through-tubing, and tubing-conveyed systems.
The through-tubing gun shown is held against the casing magnetically. The others hang Iree.

AE+T

EE FHAMERIEERFAEBENEEREREZE - BEBEA GEHEZES

(Packer) » (R VEAETTIEBRZEFL o OOA(RRE Ry ol (5 IR AV LG - BREEAE

HRRHH TERERERIEN - HEFFURRENREZIRN A Sy E R
HARGRIE -

SRR A AR E SR SR L B E NS AR B E R R L e A (AR
e o NILAET T ABREEAL - BRBEHUBI LI (RERCE T - BT HIZErLE
MR 2 EE b -

Al R AR A E R - MIRDHE R ZE LG N 25 R 2R
Lo AEREPA (L ZE RS - L A T A BRZEFL - ZRFLIRRE A 2R SRR -
HEE GRS EREE T - AR EER N (A ES) -
(&R © http://lwww.geosketchnote.net/2017/12/perforation-strategy.html)

2. ZEFLIERREE (Perforation Crushed Zone) :  (#IE /)
FNZEFLIEZE A AR R AR 2R FLFLEE A ER (compaction ) »
e —{E R (crushed zone) » FERFREEEAYZ 5% (Kc, Permeability
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of crushed zone ) S ARV MTSREHIE 17 » I & KRR F A MBS
B - MBI AR R A BNE RS
B - 1 EBESIERE R TEEFLIE -

: AT - .
;‘ CAN RESULT IN VARIABLE 'CLEAN -U
Qi -AR FLOW PATTERNS

B L iR A
ngR FLOW' /
CAPACITY/ S

POV NN

AJE/\

TEIERR T HEATERLIESE » B i O FBER I <5 B B B 1% P15 BR 22 2R 7 LR [ &
I 0 ERCHEREIPE ST » BIRREATE2E R Bl 2B R 13 £ 110 - (&
IR © Jerry Shaw (2000), Adams Pearson Associate)

3. FFflatat:

(1) ZEFLERE (Deep Penetration) : ZEEES ~ FLEVN - HAY R F it g
1B, -

(2) ZEFLEAR (Big Hole) © ZEE ~ FLIEK - HEVRREMEEE TIE (W0
R ) FRALR SR NS BESEY) (proppant) #EA

(3) ZFFLMML (Phasing) : # FAYAEA 0 & ~ 90 [ ~ 180 /&5  H-ALAx
K ZEFUEM B R EE DR ERR 2 ERNIE

( permeability anisotropy ) FEfEATA » ZEFLAHAL AR EE A IHEE -
O FEGEFLAYA R AN AR > DR SRR e IRBOR A HFLIFT AT RE 7 (%%
BT LE ) A REEFFLRATIHL -
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(4) ZFFLEE (Shot Density) : ZEfL LS ARV E - BLIEFFLIEE K

FLARALREIEAH R

o

CONVENTIONAL 1'6-90° PHASED GUN

FIG. |4
0.18"- ENT. HOLE

O.1"~ENT. HOLE
2.5"- PENE.

SIMULATED
FORMATION-
BEREA
SANDSTONE
CEMENT

0.3"-ENT. HOLE

')
6.0"-PENE. 7" CASING

0.3"-ENT. HOLE
6.0"-PENE.

TR L0 BB 90 FEM M 2R AL 2 455 E B - (BRI  Jerry Shaw
(2000), Adams Pearson Associate)
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2 ~ BRI

— ~ B TRER AE Nl B B
AR SRR S - Al E ~ FRH - B TR - sEiE
= BUENEE ~ sREEOH ~ R TAR ~ KPR TR  hbEeEt - JEHE
FUHSREIR R AEEFE - AT -~ e F L REH TS
A B ERIR I PR T8 B0 TSR IR B - (i A\ B T
R R A N R R A e A e 5 B R P 8%
ESRAIG, > AERR MR ENRG - RS -

— ~ HEEAHA ER RN AR
RIS - SR Z A AREAFEARAFENEE - Hf s
Husky $#&H-&FIEE ~ Total FEAYEEAT ~ Chevron HYJH & TiZAT -
ConocoPhillips H:7 TAZET ~ INPEX k2 TH2ET - C-FER 199 &% »
B AEERE Y AHE R KGRI AT IR 028k 0 bR TR A A4 R Ah » IR
A TR B AGH » AR EARIKEE T A 2 30 © BEAh  #Eh2
51 CMG A H] ~ Bl A E B EEZ Husky 2 5] R e {22 B BB TR 5 A L
BT Ut A EEIESE N+ - BEEESMERAFINIEES 12
HAFE HE Z ARG TIEL A -

=~ AERERABARAEE B
AR AR EAE R 2 2R TR AR SRR S s -
LA PetroSkills {31 - —F9 7 HHERIE Z 2 MBI B E s T A
RN R 2 A A FIFA IR BT+ ABHRRB L E G = o80T -
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ARSI R AT BT 7T AT B R A B ER o 55 5 B Ry A =Rk D R
sllSkER s > WA E S B HETE RS B S -

S EHHARMLERE S A EZHTE

HbasEEE (NEME) ALER » BIASHIREEAS W
[FI25 T34 BERURHEAR « AIERIE 2 8 A PRl B AR EE RSB > {HR A
SAEETRE - NTIe8s  5eHFTAR - IBuih A A R bk S B E <Rk -
AR ARSI AR BT EE N TR a8kt ~ thil /Ko Rz e b
PROHFMHR TF - BEEEE U h A S IR B VIR KAVEAT -
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B O ROER
— ~ 211 PetroSkills 32 R EHIH

PetroSkills Alliance 52 2001 FEE %N E] (Shell ) ~ TEEA0H N E]
(BP) Jz OGCI (Oil and Gas Consulting International ) F£[ER T » 25
A 30 fElE BAF (BT EEANR G BEREEER 40% ) f24ta
SRS I SR R RE R I[ERAR - HLERE iR &5 N B8 2 28857
B VO(EFRE © ZoA (Basic) ~ A% (Foundation ) ~ ®F4k ( Intermediate )
K22 (Specialized ) 5 » 828 n{RH T/E&Ls - BEIESTEA FERRRE &
FURAYERIE - Z3 SRR PR 22 T =X - A T ARBHERHMRL ~ IRefE] ~ 72
J& ~ SEi A BURAEIRAE - W] FREEREATAE B - B —1EY
& 0 fiam R A A TEERAR o PetroSkills # &y 70 3RAZ 22 M H AV AT—1IE H X
DI T # il S8 B A HEZ ) SEI B e i & il AR
AR 252 =F9 PetroSkills 5/F2 (EE#RE— ~ A TIREBZS - B
Frelseft) BRI EBESRIE (foundation) » 3If 5] @Y AR 7 K 58 F RIS HY
251z F2 (production and completion discipline ) » ¥t 778 A e
FEFIRITEHE 4 - 29I N8R 8 N (@R E—) -4 N (ATIRE
248 ) e 4 N ((BH-EL5EH ) - 22 57k 5 Chevron ~ Total ~ ConocoPhillips -
INPEX ~ Kanto Natural Gas ~ Husky ~ C-FER ~ Tundra Oil & Gas ~ Obsidian
Energy /4 H] -

B PetroSKills Alliance AR{ELAY M/ ISREERE - i EIFERERE [ &5 H]
TN NEXT ~ JEBAUHEZEREHY IFP Training 55 - FRIEZ AN - 1E2EE
FNE RS A F R 2 KECTIRAR A 5 S SRR A+
RAL > IR AR A SRE i

35



Z ~ & EEIE— (Production Operations 1) REERVELER

[REM 89 F G PRAEER S TAHAH R R A S NIEBIIR LIH R AR EER
2 (1 OGCI 24 ) - BiFHA 35 fir (B A ) KRB ERIZRMIE
B REAEFEM ~ mISEM ~ ad ~ FEN -~ s - AR S E
FE AT [FRZER -

A (107 4F) M AR-RIIFIAE SR A EE R ERRAE (H PetroSkills
) - A 8 BB H - RIKENER - HAKRGE - EEINE
MDA AREIE =13k L T TR AREAEIT 1A P RERH
# o~ ABT ~ B TR FE TR & - S8R (£ BP ~ Exxon »
Imperial Oil (ESSO) /4] - BA 35 A #RE KO & TRV FTAE
B BIETEOL—Z M /A 5] “Petrobob Consulting Ltd.” - FEREH -
5 M OB > BLEEETA R - S o iSRRI — 4
WNELE NBERR - [RRZ —&2 AR RIERER IR - SR a0
NE RIS S - B B RSO 2 A SRR ERIZ 51 By

" BTIEEISROMEIRIE J IV —1R - BURAERZ B R el 4k
FYEE M -

W

= -~ PetroSkills £ EEZEH LS REESSIHAR
FEERRE - NTARER ARG - e HFEEHF =T N SRR -
TARERREERAR ) IRACEH B LRSI T AR EEERE L A
FEHTE PR AR 22 7 RO R AR LR BB A Es R /04 5 T 52
ELEHRE ) AIDZE TS LIEEBEN - L=FIRERBR
PetroSkills {2k 7 Bi52 H: 2.%1] ( Production and Completion Discipline ) £

12 0 RROMEE DR EE SR A B —E e R4 & TSR -
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(—) SEERIERE
SRR DUAE R 4 (HRBIRERERIZ(EE X)) » HNAE
& RS Ol e TR  RESREETRE - seHER - BEKIE
TEFLIESE - AEAEENBEIT - ATIRER - /BIRS - APRELR AR - i
BUREE R - BiibeRd] - BB S - JHEGUHRE R M
PERES - BRIV - B A LR IRy ER B 2
FH P T R 2 B P ER R SRR ARV - SR K 2
SAMERIAEGEE B - AR RIS BN SH AR - W AR
[N B TR R TR 5 S B ZE PR ERE - IR S A4
ETIRIEEAE S -
R B HH /L 77 BIPKE Chevron~ INPEX~C-FER( i) ~
Kanto Natural Gas~ Tundra Oil & Gas- Obsidian Energy 5 CPC Z/\ 5] >
B R T2 T4 Horp E s A 2 AR ~ JH 2 TAZED ~ S ffs TAZED -
PR BLSE R ST AR A R 2R Y TAZATSE -
() ATIREZRFRE
IEFIRAZ BRI 4 ST A\ TR R 0B S FOB B - Hp
BIFE  HICHARIE - AEEEERER - REROE - BB - AR - R E
» FEATHEEHS [HE B SNAP (A REEIES) JURME™ » (£
2 B RESIC U AR » FR ERReP R - SRR A R — A
e e EFERME R - RIS B IRV ORI S IR - TER
TRER AN AR T — e RawE (T A4 T4
FEREE A4 TE NG R AR AR T S I N TR T - 18
EMUBEEVEL R - RS HEERE T #M - AR SR
SASEL I (HEEATRER DT O AR TN ST 4 E B
S EE S NS

__E_
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ARSI AU RS0 53512 E Husky (i ) - Kanto Natural
Gas j; CPCEHAH| » Hp={&RN AN E/\F » —(IER T HF
(Husky $EH TA2RT ) - BN S EISEES S LARAT - 30 LAZAT i
FETARANSE
(=) TEHEEHRE
A2 HsHAT B A B S 1S H M EFHRE S - WA EKE
(V) S8 FEARIHEN SR B T EERIE N - SRIEN S EHE Mt bR
N ETHERFIIIRE ~ T EEKERVER - FALEGETIE R R TR
Pzl SRAENERE R E - SAME A - SiiFH R Lg
LI Kahoot.it (£2E G EHAEH ) 2B B ERRE/ NS DIEEIEH L3R
7 BREREHE CHTHEIAIES » T oERA - A3REEW
WIS E B o R EA LR R BTSRRI E A LR
2N
AERBHERAT—(E A UL E] PetroSkills R (SR EEWHAZH > 0]
RAGRE A R RFRE BBERY - 2043 MEH2 AU - 7
#3E H Chevron- Total~ ConocoPhillips 5 CPC> T/E&FELIH E JLAE -
BIFEAE TAZET ~ H% TAZE fos G & -

/g ~ Max-Wells A S5/l SRR 2RV R
AERRERENHETE B aoh T ERER Ol TR - #/eiaEn
BN E - He iR SR RIREIRE - EMBOIE ~ i LR
% o AR S E AT KBS E A - W H 2 IHMERER (WHES
R R EGUHHB PR E TR R « fERREE DIHE 5 TEEES
RO DURARHINITE - 12582 BRVEERER o EERIRIEEETE PREL
ME 7= — T H AR BRVEEIRAE  — T HEE A A g HA
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>t
4

BB 7 SR B ARVEREY © BRIEL 240 » ARRIE B &R HEFIMNEE -
—HZE K (Canmore) FiETEIINEY » BlEE XN TEE
( McConnell thrust fault) 57 K k&g (Grassi Lakes) HYA K &=

FEUE ~ —H R ERES (Horseshoe Canyon ) B2 IS HIEE -

JLSEAa T B 2 1 e i EE R R i AR R

EHRE FEREE B KGRSO MIZERAE 2R B g2
e N B 2 HAFEEPI#ErT TIF#w3H (Engineer-in-Training Rotation ) »
ZEEAFEEFIEEE A FIHISELERE - DL Devon Canada A& - #%
NEIEESTHE TARANR - G2 PRI eI E R A > 2= ZEV0(E AR
HFILAE - Ba—F - E W EHHHBSRER - BB A B2
BAEIN B IHYE G 2URBR AR TAEA S seak S B0 P E S L
Farf (% > LR E& TIFROR -

SR B R B BB HH R L PR B

HUAS5T S FH BB EL M N B S B2 AR S KA F N BB
1 - S EA 4 RSO EERF BT ETIRE L I 2N EERE)
HEBERALEERTIAVIRA - T2 WERE C2EXRE S E L)
R F O 26 PR A & R A B3 B R R 1S 183 U a3
JH FE s A PRI« T FE AP e i 3 A R B (R = - O A
1B (M=4BH) - 08 B rIIRSERS B2 e R EREnIESE
"% o

TR K B — T B #2540 Enhance Energy Inc. /A E]% ) -
HEMMEEBRIVHRENR - M2 Re BRI s I (&—H
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B MR ) AEVEAIHIET > 0D E R CEROH 7 = TG - JLRRST
LB BT BRSBEAE A AR E5 E BAF ~ S SR EEROHATIEE > 2
TR B I RS HUS IR - BB A TR IEER A s -

EWCGEA AR bR RS - e bR L AR ERE (OF
AW ~ REVEERE - BEY) F - BEERE > E8BoRERER
(B AT DU AR AR 22 JFUHT » 7 T B T SR NAT  IRF i ES A R g A
A2 B R BHaaR EhR (Carbon Tax) » DL & bbidHE
VREEM 6 AT Ry i B U HERCEHE (Carbon Credit) » fEI#2JE(
LR -

SREERIE A 2R OV EE

EKIEEE RS BEA - E 1960 £l - fi{HEEEFRE -
BB A O R E R B R E AR S (Alberta
Energy Regulator - f&f§ AER) ‘=055 9.0» (Core Research Centre, fi
& CRC) [5E : AER Fij& £ Energy Resources Conservation Board, f&ifH#
ERCB J- &y LI HARR R g% =118 A WO HERIEE BSEH ) »
A0 Ry i GRS FH S R PRI 5 - A B A] 1) AER HRES PR —4F
PR AR R % B R - PR A BRI - BRI E R E R A O
(core )~ =5 (drill cuttings )~ #H K 5 H & (Tour report ) ~ JHIH- (well
logging) R EER4SS (test results) & o

£ 2018 F—H Ryl - unfHiER AT 1 432,463 OH » Aals
SoE E BRI IET 194,579 IH > B WA & L E R H A B0 2
1925 -+ H - iS5 H 6 MitkE e Lbsees=E (confidential core
research rooms ) FH{EHRFS > AIFEHEAH A FINITE AN BAE L & K IRERYZE
R TR ST Rt 3 « W07 B ITHIE I B B eS EEeR TR E A
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SHEYMED SR J7(E R AT H sEOE R e T AF - pRaztbE
OWFE O AETEARE AR R 58 SRR E A R e L 28R
BraE el s@ale foseF - 8RS EOH SRR < L -

AT R E AR -

J\ ~ Husky A SRS R R HEH R S B 3

Husky Energy fyfi5 “Husky Refining Company” 1Lt =B MH
AN - USRI R F2EETS » S R —EmE Bk (B RN O
H) AyEEERIAE] (integrated company) » GEELAZFIIEEARIOAI >
BTHEHRTA < BT R HEGCHARCHI A E DL > TR TS B
HFA%E - B AR IS KR FESMNE White Rose i FHAYECE A -

Husky Y£R8 5 Gareth Lewis S84y &8 N\ B - R 2
BRREHIARER » B —FE 15 B iR A & 4 S Y BB ARl %
4iHRES “SAGE tool” - fi#% Gareth Lewis frift » {48 3L7E T 4YRIFEIF
> HPAESZ DL BRI - S AEER B - —FA
EPLRERBPINECGE BB E—E R » Husky A EA ST 5
ERFT R R Y I R AR o BRI AT RB I SR S o T
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BETREES - HEBIRIE L 88 - U o - &BE g
R A A RIS SEE HIBHERE EIRIH (Expiry date) - DIFIH& S
SR AR TR T -

SNSRI EIE T - GEREE S Husky /A EHR 220 ks 2
Ko MEISKEHAE > HHTEANBRAFREENEE > SHE(HE
NBEEEREA - DMEARGEENEHSE G - By — AT
R (K ) - 2BIAVELE EE 8 — HAHIE 180 Y% 4y LI
(multi-lateral wells ) » 4173 S SEHERF TR G K 15 H - B85 TR
B R Dt R - G T HE  BHEREH - TIEATHE
WM - FLERE Husky Bi T 2 A RSEH-REPGLHE 5 A Bl A —

e HIN=R

AHusky Ansell @I T #EHERES -
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Fu ~ 1 2018 £IRAMERE R A A ERTHIZE R &
LE—F—EENERRINFRTH T2 AHE (Global
Petroleum Show 2018) ;- HEY/Z Ry T 5B HZE THVELE A ~ B A 5] R
HAM RN TR — A0 bR T T DU R S R S B R
afF - s A E S E R BT - R RN E S AR
FEA o RO+ R H BT HL B EE & SRS SR s I & B AU AR TR 34 VB BE ~ FR 8D
BORTENRE RO BRI E IR SR -
SRR E B (EnerCorp A H]) ~ EAZN=1H
AL (Allied Centrifuge /3 5] ) ~ £ E5T9H ( Celtic Pride /AF] ) -
PZFRIE( Hebei Jerry Machinery /4] )~ H MRS B TP HIEs (DataCan
JNH]) ~ 855 (ACE Dirilling Tools A5]) ~ ##&#kELHE (SHAWCOR
JNE]) ~ HhTFEIBREES (Total Combustion Inc./AE] ) ~ H 5 A HIIEL,
WhJE4d (Exceed AH]) ~ BRE=(HHZE (Blackmer AE]) ~ JEHEEGREA

TR R E R (SERVARE]) 5 -

AEnerCorp EAZEDIEM - ASERVA B E A
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+ ~ CMG HR¥A Bl B K #T

CMG (Computer Modeling Group Ltd.) J&—5¢ AR s& R fEk
Ho Ry EESEB VAT GEENEEE T A RIIFIREESS » BT &
B R R A B - EFA S E R (fracturing) ~ KA
(waterflood ) ~ 735 (gas injection) ~ & {bhixsR (LB H (CO2 EOR) »
{2258 LERH  (Chemical EOR) ~ ZARIHENE J1BEHE (SAGD) ~ itk
(geothermal )< - AN FIFRERWT T AT IR M B 34 0w A TR 2 9
ZAFEESTAU-HERES (1978 £55 ) BT AEMEA

P ENESEEEFE IMEX  GEM ~ STARS ~ BUILDER - RESULTS -
WINPROP + CMOST &, COFLOW % - fIE B &5 H B IHAE Kok
SRA E B > BT KR (8 F SR o e ple— (R A - i B RS AT
RER ER RS T - BT A S EEUIN R EREE WO ART
AN EIHER 25 CMG R 5 Y BB = i (i il o5 - &5 Al et
SRS HR R I A B B R PR E R ENAS S B AR »
[FEHA SR EHEEEE AR -

)
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