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Hydrocarbon Migration Pathway and Charging Characterization
of Yinan-2 Gas Reservoir in Kuqga Depression

FAN Junjia"***, PAN Mao', ZHOU Haimin®, LIU Shaobo>**,
ZHUO Qingong™™*, ZHENG Yongping™*"*

1. School of Earth and Space Sciences, Peking University, Beijing 100871; 2. Research Institute of Petroleum Exploration
and Development, Beijing 100083; 3. Key Laboratory of Basin Structure and Hydrocarbon Accumulation,
CNPC, Beijing 100083; 4. State Key Laboratory of Enhanced Oil Recovery, Beijing 100083;
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Abstract In order to reveal hydrocarbon migration pathway and charging history of Yinan-2 gas reservoir in
Kuqa Depression, 26 sand samples from well Yinan-2 were tested by using of Quantitative fluorescence techniques
and fluid inclusions observation method based on well log curves and comprehensive geological data analysis. It is
indicated that the Yinan-2 gas reservoir experienced oil charging of early stage, oil leakage and gas charging in late
stage. Early oil accumulation of Yinan-2 gas reservoir may come from Jurassic coal bearing formation and Triassic
lacustrine mudstone formation according to the quantitative grain fluorescence responds of sandstone samples.
Current natural gas accumulation was migrated vertically from deep part, and the area below 4750 m might be an
extensive and continuous gas-bearing area based on the analysis of quantitative grain fluorescence on extracts of
sandstone samples. Besides, total scanning fluorescence fingerprint indicates that the current natural gas
accumulation is derived from Jurassic coal seams and Triassic lacustrine mudstone formation.

Key words quantitative grain fluorescence; fluorescence spectrum; migration pathway; charging history; Yinan-2

gas reservoir

M A E KL 35(2011Z2X05003 ) A H [ 7 i K 28 S 42 F 2 W) 3 K RHEE I H (2011-0203A) % B
Wi B : 2013-04-10; &[0 H#: 2013-08-30; 44 Hi it E] : 2014—-05-05

507



LR 2R (A SR B2 R

%50 &

M 2 U 1 TR 4 A 7 34 o i Y 1 2 2
BUE TR 1% OB TR LR 2 3 A ) B T
VR 3 T AR B R T AR R AL, O — BT S
o OB R I TH R, iR, kE
R EN HAHKE 2 SRR R R . LR
fiE . OB RISETT e T — RIIWTSE, INIKE 2 <
R EZI T PEAER, R A il R
WFFE R, 1% X B AFAE P R Te T, BAT
W AR, 4238 b T 7 IR = B R WA
A, RIRAHE N WA RARE R P 4 M 5455
IR, Horh =& R YA X K AR OUB Y 5T R AL
AN A A g R AR e I AL AT, A
R 2 A FEARBA N =& R/ TR
Ho DXLl e SR FEE AR C AR Bk AR, HK
TR 2 SR oA 1B R AR SE AL 1 SR
— AR ARSCIERT N TARRY SRR L, 7EAKR 2 U
TR % 2 B & AN B 4168 )= BER GElORE, P S
DI BT BOR TR A G AL, X )2 Bett 47 42
AT, ROHKE 2 SO S L 1B
FIRIR AL, 575 S A5 2% H DGl oA LA, 48
TR

1 EWwHESHERGE
1.1 XWHE

FE DT E AR (1245 QGF, QGF-E il TSF 43
T ) FT 38 Aod  f G T i )2 e A 2R
Wt 2T U B, TR AR B AR L K B
AR I R T A TR S S A, A SR AU,
A RE R U QGF 2 32 B2 T ff e AR i v A 2
I8 1, AR 2 5 A AE AN S T K AT, AT T
WIS A . QGF i EE S50 QGF 18
B\ Amax~ AL F QGF 38JE. QGF f8EUEH8 K AE
375~475 nm B PF DGR 5% K 300 nm 4
JCTE SR A — A, Amax A2 B KOG 58 B2 XTI 11
W ARAE, AL S 172 S KOG 58 B 1) I K 98 8, QGF 5
JE TS AL S 9% 4 300 nm A Y B G HU (.
QGF-E 4 #7172 QGF M 4 g, H o br 25 5 a5
MRS, SR S P e A v A5k A T
JZ R, DR B i K A T Ak R K AT
QGF-E I ZH EHA QGF-E MRAEL. [ M
Jmaxe QGF-E MRJEZIT—4bF] 1 g FEMTE 20 mL
AT LE(DCM)EE R R KOG IR o Tax ST
FE S B KRG TE DR S s Amax 2 550K G TG 580 X6 N

508

P TSF 28T ml 40 A T vl A Bk o
ERR M APERT, WSGEEE . APT R . FRIEAFE
B,

P i 0 T Ak P 0 3 o ofe Tk Ak B G AR D210
WDt 55 O A B o, 0 B T LB A A R
Wik, B2 g 2247 60~80 HRifs Ay B STA: 25 ABEAR,
fHIA 20 mL DCM, @ RS 10 4080, #1175,
BRSNS T A 40 mL #REE N 10% 89 XA K,
M DR 104350, FHE 4005, BRI IR
10 534k, HIZEIBZKIEAEAIEBE 3 I JILA 40 mL &
FEh 3.6% MR, MIBERERIRE 20 738h, SR)5 2R
7K e 5 7E 80°C 22 A IR AR LT, FJE A 20
mL DCM, #8410 20480, {#7F DCM % H
F QGF-E 5 TSF 7r#7, HFHEd % QGF 434 .
1.2 #HmilE

WEE 2 SR T PR 22 34 B MK 47 v B S g 3 A
(B 1) AT & G b R v A sl 3
AP AZ L DX SR U R L R 2 AU
SERTEER, AT A 2597 m JFEA WA s,
—HEARR, WMRIELIE 56 2. EEWMSEER
B Z P& A 28 TARFLIRBAE 2, F4LR
JEHN 3.6%~6.4%, FHBBERMLT 1x107° pm’, 7
4578~4783 m JF B kG, 771549 10.86x10% m’/d
fR e 7 AR, DN 7R MK B b X AR 2 R A R
M RARZGEIRTE 1o RG22 SO s R %
BEFRTRE, FRATIKRE 2 R Z B & 20 Fn ]
A4l 4530~4992 m B L 5~10 m RGHUE
26 B, RN R AE B

2 ZWHER
21 fEEBNERME QGF EL4HE

FE Y QGF 2 v 25 1 W3 1 Je &) 2 i 3,
Krg 2 H QGF 8 I 7E 1.8~22.8 Z [0, &k I,
JFER 5000~4821 m 7 Fl N QGF #88 i, femifEh
22.8; IMifE 4821~4534 m YL H N, QGF #8545k, H:
W, QGF F85UR/IME A THEVR 4582 m 4b, e KAA N
T 4821 m 4k, HIKJZR QGF 5 SH N 4~5,
WE NN, KFESHMEN ME, NFSEEN
SETAK)Z, BRI R 25 A it )2 48 A B R
BRSMHT . % K Z Y QGF $5 50, 22tk b
BVZE, HAR DA, K 2 R HA B &
(R o BE (i, L S BB I L) 1) K e i 4R 28 4
FEUR(E 4), EOmTA] LI BrZ )2 B i AU s .



5300 RS R KR 2 RGN T8 B AR K T8 TR

® FEEMEN

BEABALM

~] (=] [®¢] [2] [@] [o] [e]

CHRTRE B BHIAUR SBREMTAE A 4 iR
E1 EFEYRAEATINSRBASES S
Fig. 1 Tectonic units and oil-gas reservoirs distribution in Kuqa Depression
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Table I QGF and QGF-E parameters of sandstone samples in Well Yinan-2
PE S VB /m Qor QorP
Eisk4 54 32 Amax/nm Al/nm Inax 54 Amax/nm
1 4534.4 3.5 53 400.9 189.3 853.6 142.3 372
2 4542.0 2.8 7.0 353.1 134.3 777.1 71.3 366
3 4547.2 13.3 75.2 455.1 144.2 5199.8 715.8 366
4 4550.5 33 8.1 371.7 144.9 215.5 79.8 370
5 4559.0 2.0 12.2 348.1 142.7 532.0 244.9 369
6 4562.7 2.9 11.2 367.7 116.2 487.6 68.6 368
7 4582.0 1.8 6.4 343.4 109.3 177.0 56.9 366
8 4609.4 3.6 4.7 392.4 200.5 4133 120.9 363
9 4613.2 2.1 4.2 364.7 123.2 119.0 68.5 368
10 4621.0 2.8 1.1 358.9 146.8 422.8 175.0 367
11 4702.5 2.4 8.0 367.3 172.7 520.9 210.3 371
12 4738.9 33 10.2 381.7 132.3 279.7 76.6 367
13 4805.0 7.0 1.8 465.2 184.3 9921.8 3501.8 366
14 4821.0 22.8 5.8 450.0 133.9 38406.7 11522.0 365
15 4835.0 8.9 2.6 450.8 158.3 6703.5 21741 365
16 4843.0 4.4 10.7 396.4 152.9 497.7 118.2 369
17 4855.0 13.7 3.1 453.0 151.0 44082.1 16530.8 363
18 4868.0 13.7 3.1 453.0 151.0 5353.3 3568.8 364
19 4898.4 5.9 1.5 438.3 178.1 473.7 183.4 368
20 4900.0 4.5 12.2 416.4 174.3 311.1 96.9 371
21 4915.0 18.4 4.2 449.6 145.8 11556.3 3225.0 366
22 4928.0 18.8 3.5 446.5 150.1 64000.0 29538.5 364
23 4943.0 14.9 2.9 448.2 142.1 31906.1 14180.5 364
24 4965.0 2.6 2.7 368.7 151.1 207.4 423 372
25 4980.0 10.7 1.2 446.5 156.3 21521.4 9565.1 364
26 4992.0 11.7 1.2 455.1 148.1 11641.6 2374.5 365
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Fig. 2 Quantitative fluorescence integrated profile of sandstone samples in Well Yinan-2
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Fig. 3 QGEF spectrum characterization of sandstone samples in Well Yinan-2
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Fig. 4 Microscopic photos of hydrocarbon inclusions of sandstone samples in Well Yinan-2
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Fig. 5 QGF-E spectrum characterization of sandstone samples in Well Yinan-2
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Fig. 6 TSF spectrum fingerprint characterization of sandstone samples in Well Yinan-2
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Fig. 7 Structural section map of Yinan-2 gas reservoir
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