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Increased proven gas reserve has been discovered in deep
to ultra-deep formations in recent years in China. Gas types of
deep to ultra-deep gas are kerogen cracking gas, occluded
liquid hydrocarbon cracking gas and expelled liquid
hydrocarbon cracking gas. Deep to ultra-deep gas exploration
requires detailed quantitative assessment model of gas
generation. In this paper, detailed quantitative assessment
model of gas generation was established through three kinds
of work. (1) Quantitative assessment model of occluded
hydrocarbon and expelled hydrocarbon was established by
semi-open hydrocarbon generation and expulsion experiment.
(2) Total gas yield, occluded liquid hydrocarbon cracking gas
yield and kerogen cracking gas yield at different mature
stages were simulated by closed hydrocarbon generation
experiment. (3) Gas hydrocarbon cracking process was
established by simulation experiment.

(1)For source rocks with type I and II 1 kerogen,
expulsion efficiency is lower than 20% at early stage(Ro <<
0.8%), 20% ~ 50% at oil-condensate window(Ro 0.8% ~
1.3%) and 50%~80% at high mature stage(Ro 1.3%~2.0%).
Quantitative assessment of occluded hydrocarbon can offer
key parameter for shale oil and gas evaluation.

(2)Before oil generation window, nearly all gas is cracked
from kerogen. Ratio of oil cracking gas increases sharply
during high mature stage. At over mature stage, ratio of
kerogen cracking gas increase slowly until hydrocarbon
potential exhaustion. At high to over mature stage, ratio of
kerogen cracking gas, occluded liquid hydrocarbon cracking
gas and expelled liquid hydrocarbon cracking gas are 20%,
15% and 65% respectively. Considering hydrocarbon
expulsion efficiency, kerogen cracking gas may contribute a
lot to shale gas at high to over mature stage.

(3) Gas hydrocarbon cracking process. C2H6, C3HS and
C4H10 cracked at maturity from Ro 1.8% to Ro 3.5%. CH4
starts to crack at maturity with Ro 5.0%.
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