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New effective energy—supplement development method of
waterflood huff and puff for the oil reservoir with
stimulated reservoir volume fracturing

Wu Zhongbao, Zeng Qian, Li Jin, Wang Lu
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Abstract: Technology of stimulated reservoir volume fracturing brings higher initial oil production in the ultra~low permea-
bility and tight oil reservoir, but rapid decline of oil production, low cumulative oil production and poor economic effect in
the depletion development and waterflooding will result in watered—out oil wells rapidly. Therefore, it is necessary to ex-
plore new effective development method of supplying energy to the reservoir. Waterflood huff and puff in the oil reservoir
with stimulated reservoir volume fracturing is a new method. Three—stage model of waterflood huff and puff were built to ex-
plore the development mechanism of imbibition and unsteady driving and to deduce the corresponding oil productivity for-
mulas. Obvious development effect of the waterflood huff and puff was studied theoretically. The major influential factors of
the waterflood huff and puff were researched by oil reservoir engineering method and laboratory experiment, and the feasi-
bility of the waterflood huff and puff was certified combined with field practice. Research results show that exchange rate
and quantity of fluid between fracture and matrix has changed qualitatively in network fracturing system formed by the stim-
ulated reservoir volume fracturing, so waterflood huff and puff has been changed from a supplementary method to a new eco-
nomical and effective development method. Therefore, a new thought for effective development of ultra—low permeability

and tight oil reservoir has been formed. It can be a potential development method of energy supply in the ultra-low permea-
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bility and tight oil reservoir considering its low additional cost for development and high investment benefit.

Key words: stimulated reservoir volume fracturing; waterflood huff and puff; imbibition; unsteady driving; fracture net-

work ; ultra~low permeability ; tight oil
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Fig.1 Sketch of the pressure variation between fracture and
matrix during waterflood huff and puff in the
oil reservoir with stimulated reservoir

volume fracturing
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Fig.2 Comparison of recovery percent under different initial
reservoir pressures between depletion
development and waterflood huff and

puff in the oil reservoir with
stimulated reservoir
volume fracturing



$oadk: sy

S 8052 A5 AR B BGEE T K A A Rk e b RE ST R R X 81+

FHCT IR KA 10 a5 PR B2 1k 3 5 PR
4 247 , T DL KA i i e A B B i S BER
FEEETFRBOR B35

3 FEEWESMr

G (3)—=(5) A= (1) AT, IR AR ek
T 0 Pl PR A A s ) 2 R K A I P, B
(A AR A 3 A G, T /K i = i B R o )2
BIER LB e 2R E RN R
Vg oK b Ok . I ER R R TR T
IRV H PR 24 7K o e 9 52 i) R 2R %) ERAIE S
PRI IERE S RT3 5 b 7K H B M AR 78 A
], AR s FaR S A=A RN R R R R T 17
AKAFIE R
31 fEREEXR

KRR )28 15 28 R R k= i
HA#Z B35 R 5K EHCR R R (K 3) 1]
A DYk E BB R/NT 10 mD I, B 3% R, 1F
KR AR . RS (3)—=R(5) m] L, fif
JZ5 375 R, DRI T 4 B SR A B 5 T
I8N B W R R REAR A =X (D) Al i
JZ537 R [ AR 9K ) T e i
B BE A, P E R . QREE %2
BB RN T, R H R EE A IR AN TR, 32 R
Wl E it 250 2R T )2 B R PO A,
FE 5 8% A ) T AR A A D B A R
55, KA B RRUCR AR 22 I SRR BB Rk
B — B BUE G P ARG, BT LU i
R BB R — R R KA T R R,
{HSZ MR BEAN K, B A 208 35 AN 2 K A 1
FHER R, 7E— o IR 85 23830 [l P A Vil s34 T 5
Jiti o

17

KRR/ %
>
T

—_
W

14 1 1 1 1 )
0 2 4 6 8 10

fi# 4% % %/ mD
B3 fEEEXRSEAEMHRHBENXR

Fig.3 Relationship between reservoir permeability and
recovery percent of waterflood huff and puff
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Fig.4 Relationship between shape factor and recovery
percent of waterflood huff and puff
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Fig.6  Relationship between reservoir oil saturation and
recovery percent of waterflood huff and puff
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