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Abstract

The conventional gas logging was an important method to find oil and gas show and to evaluate the
oil-bearing property of the reservoir. The gas logging data of different types of oil and gas reser-
voirs had different characteristics, so the summarized characteristics of oil and gas reservoir could
be used for classifying the types of reservoirs. The Comprehensive Gas Index (COGASIN) method
was a series of evaluation indices calculated from the C; - Cs components in conventional gas log-
ging data, which was a new method for distinguishing the reservoir types by plotting index curve
and 3-element graph. This method can identify fluid property clearly in the primary reservoir, and
combined with the quantitative parameters of gas logging total hydrocarbon data, reservoir inter-
pretation can be carried out. This paper introduces the computing method of comprehensive gas
index, and the characteristics of integrated gas index 3-element graph and curve from the gas log-
ging data of different types of oil and gas reservoirs are analyzed. A technical method based on the
ratio index of light hydrocarbon is preliminarily created to reflect reservoir characteristics.
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JRTEAEP S T P 2R S AR XA T SR RV AR R B E A

MR ARES BT SRS 1 CH AR BRI — Tk B BRI AR dE[S], B R 2
FE < 0.75 g/em’® M, 0.75~0.82 g/em’ AT, 0.82~0.90 g/lem® NG, 0.90~0.94 g/em’ A JF
M, >0.94 g/lem® A .
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Figure 1. The logging interpretation and evaluating diagram for comprehensive gas index of different reservoir fluids
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Figure 2. The 3-element graph of comprehensive gas index
E 2. ZESKEH=TE

3. EARRREMRMSBENEESSEIEEUFT
3.1. 5B

3.1.1. F5B

O RAR X C AU C-21 I 3468~3575 m HH B, il /2 A M NACE , 0t BRI R K BB R,
TG M 0.25% ET+% 15.35%, 53004 C, N 15.1%, C, N 0.3355%, C; 4 0.0425%, iC4 N 0.0045%, nC,
9 0.0035%, iCs J2 nCs Ak th o &HE TG LLI 1) KT 95%MRFEME, fMREATS)Z. FHATE 3484.8~3480
m. 3492.5~3488 m. 3501~3496.5 m. 3521~3503 m. 3544~3525 m. 3569~3548 m B ity /Ek, 72Kk
7.7 x10*mYd, 7K 2.6 m¥/d, KEEFE 1.04 g/em®, CIARUR &N 16555 mg/L, R NSZE. KRS
FMJE T+, WK1 R&E 2,

3.1.2. iBSE

Ef3 M H M-5 3 1260~1282 m FH-Bfili |2 55 1 NAIRD 4 , ¢35 F B R A BR 35 0L 21 iR 2558 6 2R
TG M 0.69% ETH 2 45.38%, HpWAE C, N 28.81%, C, 9 12.939%, C3 9 0.4977%, iC4 N 0.0967%, nC,
4 0.0994%, iCs A 0.0344%, nCs>A 0.0158%. #&# TG LAK 1, il N 90%~95% R EME, 1%t B iEZS
MR NIESR)Z . F 1262~1266.6 m K 1275~1281.7 m BE &AL, 773 5.21 m¥/d, 775 278498 m*/d,
JEHEEE 0.762 g/em’®, M LN 53439 m¥/m’, RIS NSE, RSB METRA, Hoa"ikia
FEAE LI 1 K 2.

3.2. SRR HE

3.2.1. BHSE
HlE H R X [ ADM il FH PSR X B HK23 H: 2685~2697 m, & /251 b -HkiRb, A A%
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JETER WLF5 K6 R, TG M 0.54% EF+5 6.688%, AIE{H C, N 4.239%, C, N 0.349%, C; N 0.257%,
iC4 4 0.055%, nCy M 0.053%, iCs N 0.014%, nCs A 0.012%. & TG LK I, JEEIA 80%~90%45fF{H ,
ZI Bk R MARR N AUZ . B 3 mm B, FRETI 11.44 m’/d, < 17046 m’/d 17 fE,
AIHEL 1490.03 mP/m’s EAZ S mm MM, FPEREANENTH 13.92 mY/d, X 36785 m’/d, it 2642.60 m®/m’;
7 mm WHE, FERE BT 18.05 mY/d, < 52129 mP/d, L 2888.03 m/m®. I H R AR 1R AR
HI IR BT, TR s, W N TR, R A RIS L 1 R 2.
3.2.2. BEHE

HE H #R X H) ADM i FH HK20 3 J,ds J247 2345~2380 m B L2 K4S EoR, TG M 0.67% EF+
£ 57.074%, 4I30&MH C, N 29.608%, C, N 3.1231%, C3 N 3.1152%, iC4 N 0.5672%, nCy N 1.2230%,
iCs 4 0.0041%, nCs>A 0.0076%. #&#E TG AL I, TEFEN 75%~80% A, %I Bt |2 SRR N R
WZE. 1F 2349~2352 m. 2356~2380 m i, 77V 20.32 m’/d, JRIHEEE 0.83 glem®, ARFUME, HiiH
AR ECREIE WL 1 KA 2.

3.2.3. HEHE

7R Y R IX HF i HF7S7H JF Sadi 247, 2 A NS, fid RIF 20687, Sl TG M 3.07%
FTFE 40.8%, H3IEAE C, N 28.045%, Cy A 4.3967%, Cs A 1.1095%, iC4 N 0.0953%, nCy N 0.3369%,
iCs 4 0.1451%, nCs} 0.3098%. k4 TG LA 1, FFAEEIE A 80%~85%, %I Bufilt )2 MR il )=
2740.3~3743 m 3, 32/64 in JHMERM, 779 51 m/d, 7K 8382 m/d, AR EL 163 mP/m’, JEH#E EE 0.8984
glem’s MRS 40/64 in IR, 753t 472 mY/d, F7R 46298 m/d, AT EL 98 m/m’, R4 18 A HR
B, LE2 R E 1.

e Z TRIX P i H PR-1 JF 1595~1620 m Z [A BRI A, PG RR REF, TG M 0.254% EFH=
1.1503%, ZHI3UEAE C, 4 0.5548%, C, 4 0.0954%, C3 49 0.0781%, iC4 A 0.0285%, nC4 N 0.0333%, iCs
4 0.0146%, nCs>A 0.0141%; &4 TG LAK 1) FHE(E TSN 64%~83%, ZIHBHig 2R NMEZ . 18
HB 1595.8~1603.8 m. 1606.0~1616.0 m. 1617.6~1619.8 m BEE I AE N, 7 515.5 m*/d, 7%/< 14271.0
m’/d, KM 46.76 m'/m®, JFUHEEE 0.862 g/em®, JETHME, HEEASMIEEURE LA 1 &K 2
HI T 2.

FEH N HRIX S S %25 M N . By ilZ 0, 5l 0.874~0.901 g/em®, SAHFIHZE . W1 S-10
HAE EyJZL 1669~1710 m K ER BEF, TG M 0.0945% ETFE 0.2908%, ZH4004AE C, N 0.0727%, C,
N 0.0178%, C3 M 0.0148%, iC4 A 0.0131%, nCy N 0.0132%, iCs M2 nCs N 0.0%; K#E TG LLA 1 (s
TEMEYE RN 55%~70%, 1Z%HBLE = SRR N ZE . 1724.5~1758.5 m ik, i 28/64 in VM, FK7=AE
108.74 m’/d, JRIMI%E 0.8762 g/em®, ZiFE 15.7 mPa-s, JETHHRMZE, HLERIEEURME WK 2
HOTHZ 30 S T E B R G, AR RIE G, SR X AR X SRR A B R AR

3.24. EFHBRTHE

HF14N14 3] Jeribe F1 Upper Kirkuk 1 HiZIFBN 1920~1970 m, RGFEHATHE W55 8, TG M
0.1158% FT+% 6.9734%, MM C, N 1.5594%, C, N 0.7943%, C3 N 0.5602%, iC4 N 0.1307%, nC,
4 0.2739%, iCs N 0.1000%, nCs N 0.1085%; K#fE TG LLA I, BIRHEETE BN 35%~55%, 1% Bufit )z
AR I, M E . 1926~1931 m FRAKJE SR04 T 200, SREUE K% % 0.916~0.922 g/em’,
FH AR R BRI . A0 HF L HZ 20 143.08 m’/d 97768, JEIMEE R 0.9206 g/em’, HF3S1H
HERALE A 188.23 m*/d [EM = &, W5 h LR B R . 2202 TR B E T = )2,
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JEM N #R X DN i DN-2 HA X BRI/, 106K et R i, MRS, fA7E e M4
WIS AE T il v S T R ke - DN-2 HF 1523.1~1538.4 m ki, 7431 63.59 m*/d, JR i % 0.9383 g/em’,
B 160 mPa-s. 1614~1624 m ki1, 720 25.91 m’/d, JEHMZEE 0.9685 g/em’, ZhE 148 mPa-s. RiHIZh
WHNBZ, 1ZJF 1640~1740 m HBULEFZEER, TG M 0.0957% EFHE 0.2705%, 30 (H C, N
0.1023%, C, N 0.034%, C3 79 0.0304%, iC4 N 0.0285%, nC4 79 0.0194%, iCs N 0.0182%, nCs A 0.0162%:
WA TG VLI 1) BFFAEAE YO [ 3 B AE 25%~45%, I Bt 2R NMIZE, WEE . 286K IR4
FRAE DL 1 2 26
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K %] Hatha. Sadi. Khasib. Misrif. Nahr Umr %827, HF2N4 H-48508 RSN, 2 ERZ LR
BEAMIER = e LR TG-I s & B LK 3. 18 40 5F 1 s, 20 BoR 2 02 m iR 52,
Nahr Umr. Sadi. Hartha ({35 42l Jeribe. Kirkuk 247 9 FH, Khasib. Misrif JZ07 A i -
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Figure 3. The 3-element graph of comprehensive gas index in the displayed layer of Well HF2N4
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Figure 4. The cross plot of TG-/; in Well HF2N4
B 4. HF2N4 3 TG-I, X =B

4.2. HmiERPHMA

FEMIGEUIT TN T, SRE SR TR EOE AT DS IR 58 A 38 R AR A o 0T 0T DA A AR FR 9 e, 3
ZRRWE . A AT, ANFEBBA R SR ETREEA 25, 7R RS, A
AN VUHBURFAE SR AL SE R TR . ] 5 Hp 28 B BT A DK & HF2N4 I Khasib 102 & DR 520 LU R
ik, FIH RN BTSRRI BT B K T R OKE MR R L E L B A
RUFHIAREYE . Khasib 2 (TR 2747 m) I, /£ 80%/4 4, #E Mishrif-A Br(T07 2825 m)i 2/ I, £
70%~80%, Mishrif-B EX(T7iE 2857 m)EH I, 7£ 60%~70%, Mishrif-C B (IR 3043 m)ii /=1 I, 7£
45%~60%. Mishrif-C BURHS S TR0 E AL A BT R B 1 7 30%~45%, 7K = WIERIN 9 i
R R AR SFAE, 1320 ETHE] 70%. RAEAR A 5k, Khasib )2 501 % 2 0.892~0.898
g/em’, Mishrif-A BYJEIMZ5E 0.909~0.914 g/em’, Mishrif-B BRI 2N 0.917~0.927 g/em’, Mishrif-C
B % B 0.947~0.996 g/em’s o Mishrif-A Bt P& Mishrif-B BUAH 3K 57, Mishrif-C Beifith &3k
1S EAR A7 e . SRE TR BN I R AE A AT DL S A J2 AR M SRR AIE 1 2 ) 284k, AT A R E R
TEFE AR -

gl = ik A T Hafaya i H MK I8 A7 2K AL 1 8 13 Jeribe + Kirkuk i LA f Hartha JH jif
%R, RILT Jeribe + Kirkuk JH78 LA & Hartha ji15 P9 38548 LUAEAFAE A8 4k, #A3E Sl L it 1 1,
AL 1 &S, il 6 fis.

AR R E ) R R R EURIR LU RS A AR A S ], S48 1 3K AN ik T Y gt e A R AIE (1 A8
PR, 18 0 AR R AE BT A S e gt v DU SR HE B <2 B ARFIE AR AL
5. 86&

AT I Pk AR AR 2H 7y C~Cs 5 U2 B AR R, IR A 0 — SR RHIE RO T RETS
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Figure 5. The curves of Khasib and Mishrif Strata in Well HF2N4
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Figure 6. The 3-element graph of comprehensive gas index in Jeribe + Kirkuk and Hartha Reservoirs
of HF Oilfield
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