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Experimental study on injection media and methods for enhanced oil recovery in tight oil
reservoirs: A case study of Fuyu reservoir in Daqing
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Abstract: Tight oil reservoirs, as a key focus in China’s current oil and gas development, present significant exploration challenges due to
their poor physical properties, limited connectivity, and strong heterogeneity. During the exploration of tight oil reservoirs, the influence of
different injection media and production methods on recovery mechanisms and performance remains unclear, severely restricting their
efficient exploration of these reservoirs. Taking the Fuyu reservoir in the Daqing oilfield of PetroChina as a case study, laboratory
experiments involving dynamic core injection were conducted using various injection media (CO, and surfactants) and methods
(displacement, huff-n—puff, and gas—water alternating injection) to investigate their effects on oil recovery mechanisms and efficiency in tight
reservoirs. The results indicated that gas—water alternating displacement improved underground oil recovery by 4.14% compared to CO,
displacement and by 15.38% compared to surfactant displacement. Similarly, gas—water alternating huff-n—puff increased oil recovery by
0.54% over COz huff-and-puff and by 5.09% compared to surfactant huff-n—puff. Displacement methods, after forming preferential oil flow
channels, exhibited larger sweep volumes and higher oil displacement efficiency than huff~and-puff methods. Moreover, gas—water

alternating injection effectively reduced fluid channeling compared to single-media injection and enhanced the sweep of fine pore spaces.
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Due to CO,’s superior viscosity reduction and dissolved gas drive effects on reservoir crude oil, CO, injection achieved higher recovery than

surfactant injection. Under identical injection—production conditions, low—viscosity crude oil exhibited a higher recovery compared to high—

viscosity crude oil, as increased viscosity significantly raised flow resistance. The study reveals the differences in recovery performance

associated with various injection media and methods, providing experimental evidence and theoretical support for the efficient development

of tight oil reservoirs.
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2 MR OIS A DT AR

2 5 D B S TE A SR 23 BIREAUIAS [R) A Jot B AN [
AT7 2T B Sl ZRHAE , WA AN [ 9 A B A A
B IE BN R 2= R RANAICR, , S Br A = S IS
5.

21 TIGHEAEEHE

% LAt 2 IR ARG BE KA LB AR TR 2 X
PRtk T A PLLBRE B R S AR AN T I E DA N S
o SR IR A DAL A A, K 08
5 R B T S P A B | O Y S 1 AR L R 22
T AF B R O 3 P A 29k AT R, s (1)
JeoR, Je S KR, 3 A A o BB RS K
P AT ) O A H T S B — R, SR R e B KA
IR B R AR L B RS KAV B 1 AT 1Y L A
Y T DL R P A S D AT R . T
B DAL S RS O HE TS ik A R A
HEF .

Lr

L L L L L, _ &L
e et A R g J 1
K K K K, K, ZK )

A LA OB A7 em; K R 0 B P8 ATF- 3
BIER, AN 107 wm?s L, Ly Lo Lo 1.2 0 B
KB, B em; K, K, KK, R 55 1,200 n LA DB 3B
KON 107 pm?,

P& 21-4 40 X Bk A )2 A O 24 30.81 em

BRI 0, B L 32 2, 5 483-481 X Btk 4x 2
i FHA OB R 32.07 em BB AR 0 A D BAE WL 3.

F2 KEKMHAE21-45M REFKERHER S LIERSH
Table 2 Selection parameters of long core samples from
Fuyu reservoir in Ta 21-4 expansion block, Daqging oilfield

HOHE Kem B fem f’ﬁfn’ Al TPRERY
3-1 8.16 2.5 1.20 12.37 4.99
9-1 8.20 2.5 1.02 16.15 6.50
5-4 6.20 2.5 0.98 11.14 3.39
7-3 8.25 2.5 0.92 12.34 5.08
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Table 3 Selection parameters of long core samples from
Fuyu reservoir in Pu 483-481 block, Daging oilfield

2 G GO
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Fig. 1 Schematic diagram of long core huff-n—puff and

displacement apparatus setup
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Fig. 2 Test results of various media under different displacement methods
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Fig. 3 Test results of various media under different huff-and—puff methods
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