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Application analysis of fracturing tracer monitoring technology in well M of Dongsheng
gas field

HAN Pengbo

The Second Gas Production Plant, North China Oil and Gas Company, SINOPEC, Xianyang, Shaanxi 712000, China

Abstract: In order to accurately evaluate the effect of reservoir fracturing in well M in Dongsheng gas field, trace elements were
injected into the wells during the fracturing process. By detecting the types and concentrations of various tracers in the returned fluids at
different time intervals, the relationship between gas and water production capacity in different fracturing stages of the well and reservoir
properties, as well as fracturing parameters, was analyzed. This was done to evaluate the effect of reservoir fracturing in each stage and
to analyze the main factors affecting the fracturing effect. The contribution of each interval in well M was effectively measured by using
two-phase tracers. The results show that there is a certain correlation between gas production contribution and reservoir properties, gas
content in each fracturing interval, whereas the correlation with fracturing process parameters is not significant. The better the reservoir
properties and gas content encountered during horizontal drilling, the greater the gas production contribution and the better the
production. The research results provide a technical support for improving the pertinence and effectiveness of fracturing stimulation in
similar reservoirs in this area.

Keywords : Dongsheng gas field; tracer monitoring; horizontal well; fracturing; production profile; reservoir property; Dugui gas area

ﬁl%‘?ﬂﬂ%ﬁ%?ﬁﬂ K&, ):'V;J{JIL'MKE/J/JIL Pk HATC W& 172 R e ie s R AR R, 1 55 80 #h
TR KB B R 2 e de s SO 5. T (80 Rk B 17 PR R . 9 Tracerco 24
*ﬂ%}fﬂf 15, TRT%W#%‘MKE’JFEHUUE ~ A & B — P i ) LR BE R B 7] LANTracer, H A
RE B4 BE AP 0 3 A SR s B 39 M) FRAEC IR BRI R 2 1R 500 3 )l 31 K
AR T A s R hhf”‘f R 5 AT A RE A A, 80 R % B 370 W 00 6 R ] 3t
SO AR W TCALER K S MR B sl 0 — R e TR 0 I 7 58, KG 20 4 38 1l 2 It Ak o
POREEFIF RS A Z B R B, DI i, Woi )2 K 5 s & ad il 450 IR
BB A P R R BE R B Geosplit 23 AIF & e Tk B R BE /s BRI B AR
WG FE A 7 [ AP & e, 2005 AFHBEL RES- TR 1 IR )2 S50 5 2 1o Al G FP R i
MAN A | B THF )27 a2 ie e i+ R HoR, R 7R BR 58) H2 R W DK F o 448

2023-11-09 Y#5, 2023-12-26 1&[E, 2024-02-05 #ES, 2024-04-20 MERRE F WWW. ygjcs. com



$33% H2

R R ROR BRI B AE AR S MR 2 59

30 000 B BX U A BN [ AR R B
F, 5 24 R A b 2 AT R BRI, Tk
A AT e B KT 0 7 A i ) 3 BEAR K A
ek B AR S ARAEAE ) 5 ) 37 2R B9, 3 a3
EREE HWZE FEA TR LB I 7 H i A v A% Fo
R 7R B0 5 (0 5 B 38 2k W D 3080 0 M 4%
FRIRALE . ML 35 TR B R HE B0
TR ZRA4E I I PE 0 v, 1PN R R BB 7 B R
AWK FH 7= 3 1w 7 10 25 0, 7 B R AR
e DT 2 R B R T A TE AN, TR i — 20
B,

SRR 21T FH AR i S R B S KSR,
BRI TE Ko, 2 Tk B A K,
FEURAFAE S e LUK )23 e 4 ol s 500K B 45 B
R OLHEAT HERR DAY . O T X XK I & B
R B A DT, SR i e R OR BR A
25 1 242 BOR HEW 7 B 00 R v B AR Ak e PR S
FE B HTIZ X IR H 45 )2 B 0 7= S0 7= TR T kR
DA BREE PPN TS 45 B R AU, R SO b 7
B KSR BERG P AR
1 SH#ER

RIS AL T 50K 2 W 2 AL e A 3 DA
RGO REARE I R BRI B
AR FESRZAN_BRATNA
e 3 B a2 Bra 1 B, M2 2 000 ~
3540 m, - 4 HE VR 2 800 m, X FH MR ERE K
2.87 °C/100 m, JEJJ RECH 0.89~0.92, F- I {H K
0.91,J8 TIEHEE MLE RS, B A 500 N
T I KK F2 8 S O A F AR T 1) 62.9° ~
76.5°, fHIZFIIFLERIE 8.9% , 8% K K 0. 87 mD,
TR 45% ~ 55%, J@ FF AR FL K B %
U R R, PR A 1 & 3 AL
il 2 BAFTEIRSL KR, 1 1 RIFHZ E B KE,
JRERE LR B AR . RIS A TER 5L FETESR
KA 5 FORAREBAL KK 2, B A, Wi )2 | 4%
KE ., AHSHERZHE, SOK RN R SR,

RIS A 2017 401 &8, #E 3™+
707 O, FFHE 594 10, TP HF 84. 0%, FHEE
4.9 MPa, H =5, 573. 8x10° m’ . H /=¥ 3 098 m’ , I
K 5.4m’/10° m®,

2 REFIZEREREFR

FES77 B 2 T 1 05 5230 400, B ALV A9

Y FEAREL AR X T DB IR R0 S e b £ T AE H L
SR, LA AR # T R B O HE B,
B X 22 B R KO-, R 247 5 W % oy A 445 SR
AT DAHE— 25 e Ak b BT TR O 58, 4 v 1 e R
LA

2.1 ITZEE

Z B SR R W T8 R A KO 43 B e 2
R FE R B AT e 24 AR [R] 2 B ) ol o
JUE, /R EEF BE R 240 0 A b )2, 38 2 A I A ] A
BORHRE 25 Fhos R0 A R 28 B i PRI KO
BEEOEHTTEAE Y N TR AR M R4S
O3B LS W= SR K BTER, AR IZK O 2
BOBC, PRk 12 P TR BE IR 12 PRI PR s 15
), 7 4056 T B2 e vk e A 3 o BORRAG ) | 7
HEHRZE S T, PN & BR 2R B = RE Tk .

2.2 REFHES

AU I FH 0 7 R LA DL R RE

(DTEAISE b A & A R g ) T
R ;

(2) 1M BEAAS 5 AR 2 ke A Ak 2 O,
40~200 C T A2z P B As e, A 7 Ak B B i Ak 2
I3 ;

(3) IKFRER I TCBE  TCHCE:

(4) P BR/ MR H 3

(5) B/ 12 R, 5 B BR A B R A H
KA KRR, S R KRR R (RO AE
R T 54k, 5 RS )

(6) M FI AR EIBLK 5

(7) B ppb £ % ppt AR /R EERE ST (ppb .
ppt A TG 4R R e B B, AT LA R R SV TR e
FERISARHE 1 ppb=1 pg/L,1 ppt =1 ng/L) ;

(8) ZKAH ¥H1 3 S ARSI 0 R PO, XoF 2o i 7R ¢
SEom AR B RS2

GG IR BT A N KN B
frE, T TR A T8 )2 s T R 1HE , 1
B LB AL L B R JE A O R KA 7R
EEF 25 B S AHAREEF 20 Bl SR ZALE RS WCT1
~WCT20 /KA 7R EEF] 12 Ff, 5 GCT1 ~ GCT20 X,
FH/REET 12 F,

3 WikiRiE

(1) H 45 BUAR O P 7S B 590 B 405 00 R A
W)=



60 W24 i

2024 4 4 H

(2) W T 45 AR 9 2 HE D 3 B BE , 3 HE 95
TRBREA 7K B350 2 MU T 7 il A5 I B
T PR R B8 AR S B R ZE T

(3) FEH R AR AR I %5 4R R AR IR HEW S <
FEbd

(4) 38 1 9090 = 2 N O o A R AR b AN ]
ANERF A PR IR RS 45 BO™ i 5Tk SR HE S
O, LR G4 P BT E — 25 TRAL IX Sl i 2 i BN R,
T AR R A A TAE

4 BN
PR E A B JE 5 Tk A0 S A i 2

SRR R XK ™ H 1 0 B e w7 i 11 PR 3R
HEAT53HT o
4.1 MXHFER

VEHUZ XSGR R M R4 T HE 24 i W, %
HAFB A E 935 m, B AV A K 906 m, HLAT
SR BRI K R 861 m, 15 K BE A K )
92. 0% ; P A BE VK BE N 29 m, i 7K BER K BE )
3.1%, KB FREE B R A b S, b
1~4 BEEGBAN Bbia 55 5~8 B 10~ 12 Brahil
Wa, ke WRBAT, s ik 50% DL E(ULE 1) .
ZI A 1 B2 R F T M ZE - BHFLIAE 2 12 Bk
IEH s, R B ALY Ry 675 m*, AL N

WP PO SRR A R 622 m (R 1)

3140 100
\—eiwﬁmmmm - REFFTNE R ERE #. BE = BE A HifEEE = 537, —2
3145 90
80
3150 i,
g 3155 il 60 =
® — i
& 3160 50 g
3165} “=H N ! {40 g
—] n
I 30
3170} I
20
o L }L _/MJ MM !
3180 A 0

3500 3600 3700 3800 3900 4000 4100 4200 4300 4400 4500

3400 4600
SEEGIEH/m
E1 M FIHTE
Fig.1 Drilling track diagram of well M
F1 MHFKFERSHGITR
Table 1 Statistical table of horizontal section parameters of well M
PR Br K /m @‘%J& GR/ ILD/ AC/_ CNL/ SH/ ¢/ K/ Se/ A4
J£/m API (Q'm)  (psm™) % % % mD % Y&/ %
1 4 430~4 505 75 52.7 20.5 220.1 4.1 6.6 9.0 0.3 38.1 9.4
2 4 360~4 430 70 60. 4 16.9 225.7 5.1 8.9 9.7 0.3 45.5 11.7
3 4 285~4 360 75 78.8 25.7 215.1 4.8 16. 1 6.9 0.2 27.7 5.0
4 4210~4 285 75 59.9 33.2 215.0 5.1 15.9 8.2 0.2 44.6 7.9
5 4135~4 210 75 71.1 27.0 224.5 4.3 15.5 11.3 0.3 57.1 19.8
6 4 065~4 135 70 80.8 17.3 237.1 5.7 15.5 14.8 0.8 55.5 21.1
7 4 005~4 065 60 67.5 14.1 250.7 4.4 7.8 15.3 1.0 54.4 40. 4
8 3 945~4 005 60 49.5 24.6 214.9 3.3 11.2 9.8 0.3 51.2 31.2
9 3 860~3 945 85 64.3 16.2 232.0 4.9 10.2 12.6 0.6 48.9 25.1
10 3 770~3 860 90 46.8 19.4 235.7 4.8 7.8 12. 1 1.1 60. 5 48.6
11 3680~3 770 90 34.2 26.7 236.9 4.3 5.5 13.8 1.0 59.2 45.3
12 3 600~3 680 80 65.5 21.1 227.3 6.9 14. 8 11.8 0.9 41.3 46.9
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Fig.2 Time series diagram of detection concentration of water sample in well M
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Fig.3 Time series diagram of detection concentration of gas sample in well M
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Fig.5 The correlation between production contribution of each fracturing stage and reservoir parameters in well M
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Table 2 Statistical table of fracturing construction parameters of well M

E g e e wme ps WER g DRSO e g JURX
B 3 o 3 /%  J1/MPa MPa B 3 3 3 /%  J1/MPa MPa
1 45 388 22 23 14 61 55 514 / 21 19 44
2 45 466 21 22 13 53 55 500 26 23 20 22
3 45 439 / 23 14 38 70 617 33 21 19 52
4 50 475 / 23 17 29 10 70 631 34 21 20 30
5 50 474 / 23 17 41 11 70 627 35 21 19 51
6 50 468 / 23 17 37 12 71 623 33 21 18 54
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Fig. 6 Fracturing construction curve of the first section of well M
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Fig.7 Fracturing construction curve of the tenth section of well M
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