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Preface

Tahe Qil Field is located at Luntai and Kuche counties in Xinjiang Uygur Autonomous Re-
gion, i.e. in the northern boundary of the TaklaMalkan desert. Many hydrocarbon reservoirs are
found from lower Ordovician to Triassic System, and among them include the carbonate caved
fracture and hole type reservoirs, carbonate porous type reservoirs and clastic reservoirs etc. . The
Ordovician carbonate reservoir is the main reservoir, developing at present in all hydrocarbon
reservoirs. The reservoir is uninterrupted at the very big scope, but hydrocarbon abundance is
controlled completely by the level of fracture and hole development. The different petroliferous ar-
eas at present named by the crew are artificial dividing, and are not in confidence with geologic
boundary completely.

3 and 4 areas in the Tahe Oil Field are the earliest production test and development area in
it. The Ordovician reservoirs in these 2 areas are all stratigraphic unconformity — caved fracture
and hole type. Buried depth of the reservoir is big and usually greater than 5300m. The distribu-
tion of fracture and hole is quite random. As the carbonate reservoir, its type is different from the
carbonate reservoir in Middle East, which the inside fracture and hole is very developed, and is
quite different from the carbonate reservoir in North China, which is controlled by fault. The car-
bonate host of the reservoir basically does not contain oil and the effective space of hydrocarbon
reservoirs are all caved fracture and hole. In this area, there’ s not only sulphur —~ bearing, high
wax and low viscosity light — weight oil, but also high sulphur and high wax heavy oil. Natural
gas in the reservoir is mostly matured oil field gas.

Up to now, this is a special type of reservoir, which is seldom seen at home nor abroad. Ob-
viously, its reservoir space and fluid property are very complicated and can be concluded that the
reservoir included many world class difficult problems at present in the development respect. Ob-
jectively speaking, it is very difficult to develop this kind of cil field with high efficiency. Much
less the development to this kind of ol field still have no successful experience for reference at pre-
sent at home or abroad.

For time 5 years in the development course, the most difficult problem that the technical per-
sonnel of the oil field felt is they can not go deep into to the knowledge of the reservoir as quickly
as possible. In spite of applying many kinds of means, it is still very hard to identify the fracture
and hole that is below 5300m. Pressure material is not taken correctly, the oil — water relation-
ship is known thoroughly, lack of enough geology and reservoir data during the planning of wells.
Next, it’s hard to make accurate judging with the amount of reserves and off — take potential,
thus led to the fact that the scope of ground construction don’t seem to be in tune with practical
case. Moreover the oil recovery technology of high viscosity oil in great depth is short of active
and economic means.

In view of the development characteristic of this kind of extra— deep and very eterogeneous



caved fracture and hole reservoir, the progressive exploration and development at the initial tage
of development oil field is suitable beyond doubt.

By way of constant exploring and practicing, technical staff at present had accumulated ini-
tially some successful experiences on the development, including initial forecasting technology of
the fracture and hole system, negative pressure drilling technique, initial open hole completion
technique, pressure measuring technique under the high temperature and high pressure, large —
scale deep penetrating acid fracturing technique, thinned heavy oil recovery technique, short ra-
dius of curvature sidetracked hole technique etc. .

These technologies provided the strong support for a quick putting into production of Tahe
Oil Field and changing the subsurface hydrocarbon resources to the economic performance in time.

For initial summary the achievements of the development work in Tahe Oil Field for these
years, we called engineers and technicians write thesis compile into this book, for the purpose of
carrying on comparatively objective description, analysis and introduction to Tahe Oil Field, from
the static and the dynamic characteristics of the reservoir, the reservoir reconstruct, the develop-
ment technical gaming and the development foreground etc., and hope to gain the knowledge of
the regularity on hydrocarbon reservoir geology and reservoir engineering etc. , in order to guide
next development production. At the same time, it is also hoped that this book will help those
friends who are engaged in development work in il — gas field to have a better understanding of
the development work of Tahe Qil Field, and that this book may be beneficial to analysis and
study the development of this kind of oil field.

Since chief compilers are all in management post of production and scientific research, or in
busy of research work, fail to have still heart of too much time on this work, in addition to limit-
ed scholar lever, mistakes and shortcomings can hardly be avoided in the book, we hope readers
and concerned colleague will not stint your criticism.

Thanksa lot for the support from Academy Enploration and Development, SINOPEC; A-
cademy of Design and Plan, Northwest Branch Company, Star Oil and Gas Company,
SINOPEC; Development Department, Star Oil and Gas Company, SINOPEC; in Compiling
the book.

editor

Sep 2002
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Chapter One A Review and Cognition of Exploration
and Test Production

The Tarim Basin is biggest inland basin of our country. The surveying and studying of its oil
and gas resources have a history of more than 100 years. Since the foundation of the new China,
the oil and gas resources surveying in the whole basin have begun putting into plan.Many
petroleumn geology experts, technologists and workers have worked arduously in the past 50 years
in the Tarim Basin, and accumulated large quantity of foundational data and precious experience,
and established plentiful cognition on oil and gas gathering rules and resources prospecting. Espe-
cially, the Shacan 2 wells’s breakthrough in 1984 made an important progress in the realm of oil
and gas surveying in carbonate rock in the basin, and made the Tarim Basin’s oil and gas explo-
ration a qualitative forward leap. Along with the nation’s cil and gas exploration strategy moving
to west of China, more than ten big and middle sized oil and gas fields (pools) found in succession
in central and north section of the basin. Among them, the former NWPB of the Chinese Nation-
al Star Petroleum Company, under the guide line of progressive exploration and development, re-
lying on rich exploration experience, and persists in hard struggle and untiringly to explore all the
year round, and found the giant oil and gas field — the Tahe Oil Field in 1997, which lies in
north part of the Tarim Basin, not far from the Tarim River. The data according to the newest
statistics indicate, its explored reserves have already exceeded 200 millions tons (it is hopeful that
it may increase to 5 108 t in the near future) .

In the main oil reservoir of the oil field, Ordovician carbonate oil reservoir of fracture and
hole type, the process of its formation are rather special, and its control factors are complicate, so
there’ s a very strong heterogeneity on the surface view, and its development is very difficult.
There’ s no sample to follow domestically or internationally. Therefore, adopting the technique
way of progressive prospect and development become the only way to get a stronger adaptability.

In recent years, it is with the way of progressive development while deepening the cognition
of oil reservoir, developing the productivity while extending the reserves that engineering technol-
ogists engaged in the development have accumulated some experiences to the development of this
kind of complicated oil deposit. They have supplied a gap in some extent in the development of
this kind of reservoir in our country and enriched the related foundational theories. It is observed
that progressive exploration and development mode establishes the solid foundation for the fleet
and efficient increasing of reserves and production in Tahe Qil Field, and provide powerful guar-
antee for it.

This section has a detailed review of the history of Tahe Oil Field exploration and test pro-
duction process, and a realistic summary for the achievement and shortages to be overcome in the
development process, and bring forward the technique direction of tackling key problems. At the

same time, it expatiates period characteristics in the development for this kind of oil reservoir.
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WE: BMHENZAREEARZHMSERE ERAEENERM, AXERT R
RERBREh A KB RO AR A T B B R BB R T 3o 4Bt R W R IEH R
PR A AR BB A R AT R, AT AR B ZEE, HPAEMHEE R
RIPERE T —HARNEE, EESHUTERINTEEBLEANE 4 HEBE,

B BARM R REM R RN, mHY 56 X 10°km?, F7E 20 42 50 4
R, AHAOBSEHRTENEFH. AREHE, KA MR TR fAEHRT £ TE
BARARREX R ZHRBEVEFE RN T ERERE, KETR, Ay EEAM I
HIR R K LR E R

E45 Rk, XFARERERYE L6 3 REBBRAWERERE, 0. 1977 £RXTAM R
WEEHTSH; 1984 SEZFRE R RIEENTSH; 1997 4EFT 1999 4243 51 5% PULIE ] A H FI 5L 2
KSH, X 3RERS, LS 2 KAE 3SRMRBERXBEANEKR, HAEPRETAEN
S HFAEE KM H AR RE G AERSHETALE AR E B TEREN, EHE
iR, R A INE T AT B ) R SR R R T AT K 2T, BMARE L
Rt TRE “RERT. ZEEE” AR AR,

HEAUFEAMAR (RBHEY F=5) KDHiE 20 £M% ), BEEHFEHEIT
ZBRABEAAEH, ERRFRERNERMEF ISR ABELHNELT, B EREN
SHZE, #—SERBE MIEAGRENZER) PRIFFEH THHEEEBZM
RIS H—3ETimE . XREBEREMEZINE B RME, 750 HZ B
J&, BEARIARKINA Zab K SRR BRI & /1, Bl g mm S SRRz
FAEHRMEMHE—F% ., £ 2001 K, ZHHEEHERBBEER 1.97xX10% WY
B, TTRAEEE 2931 X10%, BATRER 2391 X 10%; BEMESEIXT 249.8 X 10%. RE
R, EAEHHE, X—&FEE=Z{CM% N H—EMBEHM R, SHEREAGHLT
e FEEEEN—R,

P 3 X R B E AR 6500km?, JBEEIHESEE HIAMKRE B R X M EE
B, TRHHATE, HERY EEt, SETER, FSE3REN 5~10T,

T H A E T ALR I B A A Y R M RS R .. HENAFAER—2H
REIINIR A TG . AT MAEMER. WHEE IS HWELs, SBERT S AE
HMMTFHES (—BKTF 5300m) TREZHABE —ABERAMKER, MEKLREET
FARETHEBRAZRESRZE, Arbd. 5. SHNHABFGRE. WMSRBG TEAR
¥, HEZ3gX—#UEsinsE, ESmiEad—2aE. RT TRESKRREE
MRS, EBRHEBEEANRREE=S—ARZNKEEDAENK. B, XHEEHRT
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2WE BRTRI K 10 MIX . EHEFEEERENILIAIRS, IRM2X=8FH
BEEREHRY, 3 XNARRDAMEMENRERRLSHENEREEIARMEY, 41X,
6 X, 7 XBEEKRILAHROEESEARTH, HSHEBERENHSK, 9K, M 10
XERCHMIIRR, BAENMNIBARR, BHEEEMKPHR.

BT H B BT AR BT A BB 1990 FEEL i (BIFR 3 X) M S23 3, Hmt
EAORFMBEBWERAT WS ER, HEAKRBKRSANXRFLCBEN, HE, BEREXR
g (BR1X) B2 H=BRPRIABKER, 2URFEET WS, NEERH
T1R=8BFMM. BE, T 1997 FEREARENE BHK2RK) B S56 H=BF bl
B, AMEAT 2 X=EBFR M. £2FNE, SFAERERELT 1 X, 2 KKERH
fifk. 1999 5, WEHFHIHR, X1, 2XEHABEHTTERE, ZBEEF 1 KA 2 K&
KIEESAFER 15 km? F1 4.5 ke?, FREBEEFIH 1459 X 104 F1 423 X 10* (4 E ),

HTARREMARE—EEL, BX “RIBK” SHELFROHBIEL B SHT
B, BRIAFRGAERMENY RN TE, HUMXRKRIE,

Y HRTEM A A9 B FEEME R, SE R F I BRER Eh A T B AR B R B3R S23
HERK, ENREEX R, NE 1997 4 3 K 46 HH TR, Mo, WM
212.54m*/d, KRS 14.18 X 10*m*/d, FEZ BB T 47 3+, ZIFMRKEM 227m3/d,
FARK 36.54 X 10°m>/d, MRIEX—ELL, 1998 £ X FiZX I S23 H M R TSkt
HHTRAER, SRIERR, KRR T UWMAR. 446, BREEHEZRRER SN
EAN 15 km?, FIMSHFEAER N 651 X10%, RASHFEME R 28.4 < 108m?, 1999 4F
HEEZXKRTH S70 HRABGER T MmN, AMEZXEWHMSEESNIYT 8.5 km?, E
I, 3 XIS TEE MR BAEE LIEARSL . Bk 2001 £, WHMNSHSERY
23.5 km?, HHFMGERE R 831 X10%, KARK N 37.5X10%m>,

1997 f4F 4 KBET M8, KM BRBEAR T HBRBRE A XNLFTR, YRE™E
Hi, £WiR, FEMW 570m>/d. KRR 1.5X10'm>/d B TS, EHE—RYE,
BHEL 4 FRIFEFHIER, FOEANILEARE, & 2001 K, S RitE™FilH 62.089
X10'm®, BARXTIERMEMMBRY “TH” P, CRVEERAHILHFRERT
GRBREAGERERAEBENHSIRE, BERRBN™E, mEEHENFRBBTELAR
B 8 A8 H2Z /G, XX A T401. T402 HHERE T HKRK, B=25E38 291m®
350m’, 1999 4F, ZXFEFHMBEER—HIENH AHLR TR, X8 & S mRt—
HY Ko Bk 2001 K, ERMEWMKEELR 56.7 km?, RIAMER K 6345 X 10%,
KRR 38.7x10%m®, B AT A S EEMEMAEFX,

REEIRMME 3 X, 4 KRB, Y KEHEFRBE, 1999 EEERME 6 XFET
S66. S67 H: , FESBHASE 111 m>/d F1 476 m*/d B TS W, AT EBR TERWMA 6
X . #E 200141 A, B S74. S67. S80 FHEH M MIERLA N 112.5 km?, FHIE
BRI 8657.7 X 10%, KIRK 47.94 X 108w’ , AZREH N 4 RZEHX—INEEH
JRmAX

1999 4ERIETFE 7 REE T S76 H o HHELEYBERAEKABRMNE— B R FTENR
RTWMSH, HEEM 123m’, RRK 1X10'm°, BEZ, S86 HEHWEIHERERY, M
MERT 7 XRBRBSH. BIEHS S76 H. 86 FURNMT 2 RA T203 # EXEH
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