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Application of hydrocarbon fingerprint analysis to geochemical
description of gas pools

Gou Jie

( Exploration & Production Research Institute f Southwest Company, SINOPEC, Chengdu, Sichuan )

Abstract: Hydrocarbon fingerprint characteristics of natural gas can be effectively used to analyze connectivity between
gas layers in J3p 1 gas pool in Xinchang gas field. In wellblocks or intervals favorable for gas accumulation, certain hy-
drocarbon fingerprint parameters that are related to gas accumulation and preservation conditions show evident regularr
ty, such as Cs_ 4/ Cs_ ¢, alkane Cs_ ¢/ C7- g and hexane/ cyclehoxane show obvious increasing trend, while normal alka
ne/ isoalkane, cyclopentane/ cyclohexane and isomeric mono-substitution/ isomeric poly-substitution show relatively de-
creasing trend. All the hydrocarbon fingerprint parameters of gas layers in Jsp gas pool in Xinchang gas field show
prominent lateral variation and connectivity between gas layers is poor, indicating the characteristics of structural-litho-
logic gas pool. The clear regularity of hydrocarbon fingerprint parameters from shallow to deep layers reflects the chro-
matographic effect and the component separating process during gas migration and accumulation, i. e. gas pools have
mainly been formed through vertical migration of hydrocarbons generated from the deep source rocks. All these indicate
that conditions of hydrocarbon accumulation and preservation would become better and better to the deep layers, and

there will be the possibility of discovering gas pools at depth.
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Table 1 Gas chromatographic analysis of hydrocarbon compounds in natural gas
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Table 2 Parameters for geochemical description of gas field
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Table 3 Comparison of hydrocarbon fingerprint
parameters in G162 and C223 wells
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Table 4 Comparison of hydrocarbon fingerprint parameters with outputs of some gas wells in J3p{ gas pool
5 Cs_ o/ Cs_6/ $eke Cs_ of TR Ok HIR=: Wt =¥ St
- B Cr- g B Gy g EE 797 (10'm*+d ) (10'm®)
X10 3.426 1.727 4. 026 3.627 5.70 4000
C253 3.183 1. 656 3.832 2.780 2.20 500
€255 3.013 1.543 2.797 1.915 1. 10 550
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Table 5 Comparison of gas well output with benzene/ phenylmethane ratio in J3p3 gas pool
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.‘J‘ T\Tﬂ/

i 0.3918 1.7629 0.3918 1.2775 0.2395 5.024 6 1.171 8 3.6173 2.280 5

(10*m3+d™ "

Tap§ WO 1K 43 A5 A — 5@ I v, % <0F
IR QS H A AR B3R 6) , U U Pk
Bl KA H 7= B 5w, 3976 1% 10' m’ L)
b AEEFAX AR R R S RIEL S
e, AR AT LLE e AT 18 B 43 BR M, i €153 S
5 X18 HZ A KB AR 8022 . BB AR X X
LA i AR R )

£6  Jpf B SRIBSOT IR

Table 6 Comparison of the main gas well output with

hydrocarbon fingerprint in J3p$ gas pool
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X27 6.704 7 / 3.818 1.472
X13 3.3900 1500 3.764 1.474
X17 3.7850 2300 3. 661 1.372
C220 3.2650 2 000 3.782 1. 264
C191 2.2821 1700 3.754 1. 461
Cl62- 2 2.2130 1700 3.414 1. 420
C257 2.1297 2200 3.674 1.097
C261 2.009 6 1200 3.765 1. 340
C153 1.7952 2300 3.487 1.384
X18 1.683 5 1300 3.541 0.972
X12 1.2262 / 3.712 1. 583
C250 1.0570 1200 3. 565 1. 446
L1 1.6590 / 3. 855 1. 543
L6 1.718 8 / 3. 652 1. 306
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Table 7 Comparison of the main gas well output with

hydrocarbon fingerprint parameters in Jsp ] gas pool
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€260 5.30 11.805  7.58  0.305  0.093
€283 4.70 9.944  0.79  0.343  0.253
€263 3.93 3513 1.461  0.636  0.454
7 0.43 3521 1502 0.659  0.472
130 0.27 3210 1.671  0.668  0.540
L10 0.42 2765  1.281  0.644  0.479
Ll 0.75 4038 1.781 _ 0.645 __ 0.516
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Table 8 Comparison of hydrocarbon fingerprints between J3P1 and J3P3 gas pools
Cs_ 4/ Cs_ ¢/ BEdd Cs_ ol nCs_ g/ nCs/ nCg/ nC;/ b7 w57
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R Cs_6 Cr_s Cr_g iCs_g iCs iCe iCy Ce- 7/ Cg O/ T /T
Ipi=?  3.385 1.735 3.498 0. 489 0. 581 0. 464 0. 457 8.100 0.954 0. 040
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