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Abstract ; Gas reservoirs in the Tainan Gas Field, Qaidam Basin , are featured by shallow burial depth (833 - 1740 m), low diagenetic
ability , loose lithology , high shale content, strong heterogeneity , and multiple gas pays with the thickness (1 - 3 m) of a single lay-
er, as well as a complex distribution of gas and water . All those above will lead to great difficulties in horizontal well drilling such as
trouble in the angle building , risk of borehole collapse . and the well trajectory’s being out of control. In view of this, based on the
case histories from more than 40 completed wells , this paper analyzes and summarizes the application of horizontal well drilling in
this gas field in terms of design, operation, production performance, and so on. Also, this paper evaluates the horizontal drilling
performance , characteristics of pay zones , well trajectory , drilling catching ratio , etc. According to the production status of those
horizontal wells , a dynamic analysis of production, pressure, water and sand invasion was made to have an evaluation study of the
production capacity and output of wells, explore the reason for water production and pressure drop, and describe the single wells
yield decline features . In addition , a comprehensive comparative analysis was performed in the aspects of various reservoir types , dif-
ferent types of horizontal wells with diversity of lateral sections , and difference in production and investment cost between vertical
and horizontal wells . In the end , the development countermeasures are presented ; having better geological understandings , keeping a
good grasp of well trajectory , allocating the production in a rational way , managing the on-site production effectively , having a good
control of the sand and water production, and establishing a comprehensive supervision system for the supporting techniques .
Key words : Qaidam Basin, Tainan Gas Field, loose sandstone, horizontal well, design, implementation, performance , supporting

techniques

YEZ Y VI L1969 AR AE R TR AR 1M NG 20 S0R0T &2 B H S RMIF TAE . kit . (736202 ) H ol & SUE it
LHAE, BEE.0937)8921896, E-mail :ljlq@ petrochina .com .cn



c2 . X R

T W 20134E 1 1

B S AT 45 AR G P AR = W X, A
L= KAHZ— A2 05 MR AR DU, B
¥ (833~1740.7 m) JUAVEZ ARG U & i
F AR AL RS R R RUZ R T L R
JZIEREE R 13 m EHRIEERK RBEHE AR
A%, PTLL LK I K A7 AE 15 AR R HE L R 3%
B9 I R R
1 KEHEITS5ELHE
1.1 KEHMEAIET

5 EAE KR B st I E e A RE
RO st g IR P e Tl L I (A RS I8 58 0T . 32
BBRD fd2EA e b E . BABOR B T R
FEORG A R U2 G ) 43 A N0 K i 5 ) 5
fill b AEAS i FAE A A I AR A R R H
MJZ AT IR IR B 1 AN AR S0 L3 R R
Yy st JF SR EE A TN 40 HT

BRI ke i F s A0 b JARE
N R TR R 28 R K A S S L
AR T R 0 FHE R AT 2 B 4 R
KT R AR,

PR Z i [ | 22 AR
PR I EIFR M2 KOEHIT &R kP
FEFFRAE RV SRR, AR 2t b B A A AL
OB B AR 2 E O BT KCE I EER <2,

FHIRFE T2 R A A 4 = i sl R
FE L RIEHAAR Y SR oA i I B Lk T 2
SRR AR BE L BVALE B AKF- 3  UCT 25 5K
G R AT W 25 Ol 2.2 W S |

AOFBRK EIRTT RS A 5 /Y 400~1 200
m 7K B 2 A 7K BRSO Ll ek B e K
BN 600 mT
1.2 KEHIIFLHE
1.2.1 KFHEHEEFRL

B S HRRATE & dr  Rl AL SE R KO 43 1
BIER 9 .25X10" m KB 10471 019 m /KB
il SR T KB 623.5 m. )24l R
92.12% JSEFH I RBERHTHRE EIH. Im 2o
AN IR RUK S 11 10 KSR BCA RS
B4 0 OB 1 H RS S HIFE R
K1 0 SRR 94 .80

HWZUAE 1 RK)ZMEZ .5 B8
76.7% Al I 2RZM 8 1L B 18 .80 sl
WIZESEM 2 05 B 4.7

1.2.2 FFRHT = 4]

R B AR A J2= PP A AL o0 A S
Pl 5RO HLE V) SR TR AR AU 43 LR
BB A | PR AR AESR X IR o i ) A
LRATVHT PP E RO s B AR BE K s S
S, AT T6 T T T Ik B TR
L,

2 KFEFHIAHFHRE L

2.1 RHERE

X R RS R W BB 16 1
ACEHBEAT A AN & RS BRI S
FCRFIE JR A — o AR BV At =1 T 3 AR
I, BIHEBZIE SN T 3.5~460 mD 1147 .2
mD SRR T iz o PR R0 —3 .18 /)
T 1 BIIFZ 9375 R RIS I ROR B4

BRI T T 36 FRkka iRt I
AP E2H 0.0237~3.80 MPa, HP= S @&k 1.16 X
10'~33.00 X 10" m" , 46 %} JG B i &k 56 .1 X 10" ~
289.1X10" m' /d, *FHIEHL A 160.3X10° m’ /d,
FefeE TR
2.2 KEHEFHE
2.2.1 FEHH

H 2007 4ELLK ,E 8K 39 1 K IFH4ER
AEZEHEN.EEHWSGETHARIED
48 .5% , P HHH PR 13X 10" m® LA 10X 10" ~
20X10" m" SHE SFHH K 1.38 m” SRR H A
IR R 780 JHA 274 WK, L IZRERIK
IR R REDE R R IE AN L TR 2
AKE Bl 5 KR T 5 B s e B R (&),

R (O . 140
g 14 “f? g 5 3
Zg 2L o g2 i ‘&7 30 .
=% 10f 1 % LI 4 et #4025 B
g~ L i) i IS%E
\\ 3 =
BE 4| )i R {103
e )t : M 5
L 0#.55, ) AN I
H DD DD DR REE R K E X
=35 33858=35883858 =
EEEEEELE S EEY S Y
29 S £ 2 8 2=z == =39 =
S 8 8§ 8 88 &8 8& &8
I )
— 1P — ik — LAEMEE o« Hok

1 & H5-6 FEFTHEE



5533 &5 1 4]

ok TR « 3.

X AR EEAR R A 77 34 S da g B KSR T A
[ AR = gt b oA o 1 1282 T RO
MR M2 I+ T 9 266 2 s K A 7=
SR T 2R R0 2 A oA =R AAHE R K3
HiK S RT 1 m' LA f%)2 IR %2
PrvEi 2 e o3 By | 2 K A RO, K
SR BUKCE 7 R i pa I e iy F2 A
2.2.2 JENGH

GrH LT RZAKCPIR TR, 12
JEACEIE R TR ., FLAR R R A 7= A
X FeUE (B K BN SO e, AR
KA KRBT H R R L, i
— UL S A RN e v 1) T 28 R2 Rk T 25 5
AR BK GRASE GRS DR 2R TR R
B R AR 5 RIERA 2 GBI
10 4~ H W Z4 402 R 1 2005 4F 11 16 .35 M Pa
TFREE] 2011 4FJEHY 13 .43 M Pa, FREIREE R 17 .9% ;
P S PRI & 1.3 N EH AL
2.2.3 HAKSH

AR AT KRG g R B oR™ BT
KA 23 F L5 KOE IR BB 5300 SRR H K
0.51 m’ J2HMAKA 16 T .5 37% CEH I H K
6.21 m’ 34 U BT K, Bk EpJEH KL
AINF 3 m" BYFR IR A EIRE 79 5%

A3 TR A 4 DK KT 30 m® /d (B 2),
AATHKA~12 m' /d, XEEHETIELE 378 /)
2 /N2 10 IR RS A 9 DK™ EH (3 1
ACEIA 6 0 I ) .2 TR SR KRR
Wi PE , AR WK R, B4 38 /N2
TR REGORE 456 7 SR BERE 43 A2 7 Bl %
JZIZ KRR ER ATV AE K T AU

,§ij 18 1 3.0
Evfg }Z ;Jﬂhlr @ N 5 125
4 1] Y e
= el S 5 120 &
g 8 p w1 . . %
- 6 B 4
s i K R J . 1.0 4:1]:[\
:§ 4 " : .@
=22 2t ,ui 1 Yy 105
g}__‘_‘_]ﬁ 0 i i ” i i A [ kg | _MA, 0
R oD D mE oI E T LI E X
=3 8888383238888 =
Rl ol S ol S S ol
g SsL8 eSS 8=z =2 = =
S8 888 S8 SKS
) i)
— O (& — jH ESTa
— 1A s H7 K

B2 & H4-8 FAEHmEE

2.2.4 HESH

TRV A0 A0 B850 2 I a7 Tt <0 T AR e B R4S
% GEIHY KRR BELS AR AN AR A R
XA HACE i T AR A R 22 AT DL
VEAL B2 T8 520 LATT LAz 7= R 24 3 7 4 il
TE 10 Y6 Z240) JI LA KOE I B A X F B AR 2
T ol W LB 2011 AR R RS HRIA S R K
15 [ A5 KPR 35%
3 AFEARFEHREETN
3.1 SEH&mgEH

HRAE S RSO 29 11 9 T BH It e X 540
JZ K HAE AP RGO R W45 5 K 4l il g )2
A b J22 R 8, T 1 P[] 2407 7 2 TE B i K
M TCRH R 62 .57 10" ~121 .18 X 10" m® /d ," -3
82.22 X 10" m’ /d, HIF LB R R 7.51 X 10" ~
114 .04 X10" m® /d, F-34 8 47 .73 X10" m’ /d JKFEH:
PR RE R B 2.08 £,
3.2 FREEFREMKEHF

B 3 BN RG2S 5
HP=BE A ZEA R B R s Ak, % Fe o A — Beif
B8] 2 J5 A PG O AFAE 1 2R 2 T O a1 125,
I 2682 T 2 11+ a2, KEHE
if — BB ] R A 77 AR AR AR R U RR T
=2z Hh ARG B A B 7= 2 K- H K&
PRT 1 m’ UL )2 A A %2 HJR
T KRR R Y H )2 R 18 A AR
AR R A Bk SFECIF KRN GR 1),

®1 ABSHEHAREEREKFHRFHRILE

. T FIE Ty FE P f
W ow WEC BPUU mek ne neks
mm 10" m m 10" m' m’
8 7 13.31 0.53 10 .84 0.73
| A 12.07 0.92 10.53 1.35
27 11.20 0.64 9.94 2.31

33 KEEKEARRHF
BG40 47K =R ookt K r=ag
MR B2 R S5O Be K S R TP i 5
WREKEZ RIAFE IE AR R (R R
Dk A RE, St SRR —JF & 2 4 4l [
— SR I H IR ARG AR R K A T
BEXTHE . IV-1 J2410 4 HA-1 FFIb G HA-8 K EE K



4 . X R

T W 20134E 1 1

FERE 196 4 m T JCRHR A1 6 .58 X 10" m” ;V-1 )2
HE H5-2 s H5-4 HKFBE 175 m fHICFHL
BHIE 24 .3X10' m’ ;VI-1 2414 H6-2 L& H6-4
HAKEBE K BE A 346 .8 mL M LR EA S TEH
13.63X10" m", X SEHREI U I 7K - BEK BE A0 A 52 1
HRIRABRGHSIBIE,
3.4 HHRARAKEH

S EAG S AR B 11 K 285
FRFRF IR BT (] 3) % (5 KPRk 25 .6%0

D S C
a. & H4-11 IR E By KT

b. & H5-6 7 F IR P

d. & H3-6 i LUK

c. 1 H3-4 B0 F &5 5E
B3 ARSHESHRANKFEHLITEE

I S T B KT R RO s oKk
SIEBERE N 0.07X10" m’ /(d « MPa « m) &3
INEE R A TR SRS R AN T AR 6 22 AR W]
FIZAE T G B KOOI B 5 H = AR A
FeB B R R R KR 11.9% .19 .8% L HIT &
BRAT —

B2 e A S R 2-17-1 /N2 X iR
5 UKSF 7= BE |, LR FRIR I B KOF- 3 nT DL
AR B PR EE I REAR I KO I 7 g I 1 A7
WA,

3.5 HIRPUBFREARREMKFH

FEIR B A A I = SRR K K R 3
N, BEAHEIFIRPUEE R A 16 KIS
H =S AT o 12,26 10" m” JE IRl 42 i
ZEM0 1 .32 4% i E # O H R KERTE Y 4.02 £% 57
H4-12 HHe 5 HA-13 HoK Bk 360 m, i Az =R 0l
T 6 HA-13 I JEHETET & HA-12 IR Pk
il ;65 H5-4 H 5 H5-1 HKFEBE 209 m fHF
FAE 7 mm B TAERIEE R = w2008 K, Wit K
FRELFE 0 SR IR B0 i 8 ) K BB AN FLad
K DAREARAN H RS AR BT 2

3.6 FARURGEITFM

R RCE 1 DL UZ R B JCRH L |
SRR R H = B s R A R BUR T
HPEN S A R B3] 0.35,0.30,0.10 I
0.25 RHEATIFM . 79 .40 MKP I8 R RORAE
RGO A b YN b R A AR TV-1,1V-3, V-1
MV ZAH A 4 DH I RBOR A 4 DR
REIE IRV R AL G TR TR 580
A%

4 MNBREXEK

i 5 P RSN FH I 1 52 B2 0 B X
Z 2B T K BSR B 2 RS i U=
KA RESF IR T R I 46 1 O S BRI 2R < T Y
VS i all= i A A N R e T - 5 ] Ss
T R B K ) K AR I A 25 25 R LA
THE,

DA EERE, AP ZICRTZ Gl R L
T Py SRR A L, A B2 RN 6.0 m,
UF IS JE B K I BRI

DHMFNSUEFIE, KFHBTE X R ZIA
PR LS H RS URAIE ALBRE B,
e AR ES S AR
EIA S S A TCR R B SRR — 0 E
R A H A= BRSO AR R s
O KIS TAE GBS H H R A
VRGN B K I R 30 T8 18 P A B R (A e 20T
li] e FR AL AR B K A SRS A BERRE K,

SIS RAE, IR AR R K F I3
Bl = ARAS i geit R B AR R A K
Ay, BTPL AR BT SER B S
TR BE AR EROTSE , TR B 1A & M DI AN T
ML SRUEARE SPAREGHE ZE RO FIRBIL

OE R R CHE, SCERIEN]  TCie i BOF i J2
K B e R R JE R R S JZ K R
1K HI KRR By o AT Hh gt O — ELILK
ARG RE,

SYEFAEBUEMRA, AT — I35 S
A R B SPAROT G R T A B IE T AR
JE A H AR e I T RO 3 A A e 30
i,

COBFAEIACE A, & SR R SR K
eIt NECy RSN DR DL IR R KA iE N M TR A o7
L LB o 3 sk ORI LA HE 32 itk



55 33 &5 1 )

ok TR .

[$2]
.

LA B N s B A i il A e s 22 R AT RE
TRUE/NT 506 B7= 22 T AT HE 7=, sl S 2SR L
AR TR RE I IR i JZ T 52 31 64 BRI sl 1 71 4
FHZ .,

DEERARE, KT RE—T RS T
R H B JZ R R | s et IR L B
SEIF A B A T A PR A AT A S
ERARLEEAR,

2 £ X #t

(1] 25 CFIHAR BT S5 REPFOY M .7 F 4 5K
PR ALET A Tl R L2008 .
PENMATCHA V R.Optimization design and productivity
evaluation of horizontal well[M ].Translated by Wan Yu-
jin,Han Yongxin .Beijing : Petroleum Industry Press,2008 .
(2] 57 BRIl U2 N EOR M ] db st A Tl
At 1997 .
QIU Yinan ,XUE Shuhao .0Oil and gas reservoir evaluation
technology[ M ].Beijing : Petroleum Industry Press.1997.
(3] A A A XU me4e A5 G L — S U @Bt R 05 ik
BRI ] RAR,2010,7(1) :37-41 .
JIANG Yandong , ZHONG Shimin, LIU Xiaohua, et al.
Highly efficient development in Sebei Field [ J . Natural
Gas,2010,7(1),37-41.
(4 TR AT 7K AR B TSR X SR L [ ] R AR IR S
% ,2011,34(3):27-30 .
HE Xiaodong .Characteristics and production policy of gas
reservoirs with water[J ].Natural Gas Exploration and De-
velopment ,2011,34(3) .27-30 .

(5 J WRPH AL 325 5 950 HUR T K S 4t 5 5 1) ) 78
X BAARMGE )] KRR TR G TF A ,2011 .34 (3) :69-71 .
OUYANG Cheng ,.DU Yang ,PENG Yu et al .Geo-steering
technology of horizontal well ,Sulige Gasfield [J ]. Natural
Gas Exploration and Development ,2011,34(3).69-71 .

(6] S vahil AR 5 5 T A5 R K BRI 5 A 7

AR R[] ) B A B .2011,32(6) :630-633 .
WU Keliu.LI Xiangfang , HAN Yilong ,et al.Variation of
critical producing pressure differential of horizontal well in
gas reservoir with bottom water [ J ]. Xinjiang Petroleum
Geology ,2011,32(6):630-633 .

(7 1B mI B it R A5 AU CB21-2 JH K IF B2 B

SRR IS SR LT ] KRR T ,2012,32 (3)
81-85.
ZHAO Xiangyang ,LIN Hai,CHEN Lei,et al.Application
of anti-sloughing drilling fluid technology to the long hori-
zontal coalbed interval of well CB21-2 ,Changbei Gas Field
[J ].Natural Gas Industry ,2012,32(3):81-85.

(87 W p NI B A5 i S AP AOR T2
BB LIS [ ] KRR Tk ,2010,30(7) :48-51
CAO Chengshou,ZHANG Yaogang,JIA Haomin.et al.
New stimulation technologies on horizontal wells in Jingbi-
an gas fields[J ].Natural Gas Industry ,2010,30(7):48-51 .

(9] W8S Bt ATt 45 AU — sl BOR b Ly
) B B .2012 .33 (1) :91-94 .

TENG Sainan, LIANG Jingwei, LI Yuansheng ,et al.Evalua-
tion of processing methods for single-point welltest data in gas
wells[J ] Xinjiang Petroleum Geology ,2012,33(1):91-94 .

ek HA 2012-10-29 %t EHBRAD)



