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Evaluation of thermalchemical fluid huff and puff to relieve retro-
grade condensation damage in reservoirs

WEN Kaifeng', LI Hao', GONG Haoyan', WANG Chao', YUAN Dan', LI Boyuan', DENG Baokang’
(1.No.2 Gas Production Plant of Changqing Oilfield Company, PetroChina, Yulin City, Shaanxi Province, 719000, China;
2.Sichuan OGT Technology Development of Oilfield Co., Ltd., Chengdu City, Sichuan Province, 610041, China)

Abstract: In order to effectively eliminate the reservoir damage caused by retrograde condensation in condensate gas reservoirs, a
new method for removing the plugging pore throat of condensate oil by thermochemical fluid huff and puff was proposed. For tight
sandstone, carbonate, and shale reservoirs, a core oil displacement experiment of thermochemical fluid huff and puff was carried
out to evaluate the feasibility of removing condensate plugging by thermochemical fluid. Based on nuclear magnetic resonance tech-
nology, the change characteristics of the micro-pore structure of the three types of reservoirs before and after huff and puff were ana-
lyzed, and the mechanism of removing retrograde condensate damage by thermochemical fluid was clarified. The experimental re-
sults show that thermochemical fluids (NH,C] and NaNO,) can rapidly release a large amount of gas and steam under the catalysis
of acetic acid, increase the core pressure and temperature, reduce the viscosity of crude oil, make the condensate change from lig-
uid to gas, and reduce the flow resistance. The cumulative condensate recoveries of tight sandstone, carbonate, and shale cores by

thermochemical fluid huff and puff are 65.7%, 73.9%, and 46.3% respectively. Among them, two rounds of huff and puff can effec-
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tively remove 55.5% and 67.6% of condensate plugging in tight sandstone and carbonate samples respectively. However, the shale
core needs to extend the soak time and increase the number of huff and puff to improve the recovery of condensate. After the thermo-
chemical fluid huff and puff, the average pore size of tight sandstone, carbonate, and shale cores increases from 0.37, 1.04, and
0.002 1 pm to 0.84, 2.04, and 0.005 8 wm respectively. The thermochemical fluid huff and puff effect is 1.85 and 1.32 times that of

CH, injection and methanol injection respectively.

Key words: thermochemical fluid; tight sandstone ; carbonate rock ; shale ; retrograde condensation; pore structure

BT SR S BE T 07 R bR T IR AR £
ERFEAARBGEE T gEa Fitows
i UL ML BR A5 M 1 22 5, 3 3RO BE T 5 A R
RMAFAER R 225 o BNk 2 55 F L 0 ) R
i 2 50 D 25 R T A o S B T 47 R T X
P4 2 S I) R, T 5 Ay Y f DO Ak ik 1R 6 Fe
BT 473 5 55 B 1D GT A [T, A 2% ) FL R SR I TR
15 B B A T 7 O R i D S B AT A e
TR G A T ) B AR K O R 2402 B RS A BB 2L
it s R E T 0 5 1 i (B L b AR 5 5, RE IR
K, BRI RIE AR S | BT A 2 7 244
Koo RRUF E0™ e FR B . T CO, Fr it R BR
JEENT 5 15 T 4% P s A 8B G EEAT UL, CO,
50 HAth SR R I AR (B A
O SBERT G A . LIU &5 i PVT A S 5256
FUA O URER 520 563IE T CO, 78 Z7 fif e M il % 2 A
PR KRR T B A WA R RORY . R,
T CO, ik 2 — i 10 4k 3 7, AU ) AT
D) L AT A SR At A it A R ) 24 R RIS 1N Y
FEJFH T,

UEAN R TARAE Sy — R 24 R T RE A o,
TG 5 BB RS D B 7E 5 2855 4 Ok R 1 . 38
SUR P oV EL A TITRE VA i) L2 e T G AF = SR (i3 RLT2 BB
B AR R B BERT 03 35 O™ . MOUSAVI 4#iE
HH T SR Ab ek 0 K AR AT LA A R I K R T, R R A
TRAT 7 U B TR o Y 1l YRR T YR A Ay v 2
SATEE . FRANCO 4538 1o 5256 A B 40 K ks
FE N7 AT R T, R S A A TR SR MCR
46.6% H 1= 2 78.4% 1, SR, YK BURL SRR
= BT R R E AR 2 A T R e M 2E B

ZAIIORL A 5 5T, BOETT I RAREAT 373 15 ] o
AT s S RS SN N ER: -1 /N S
MU BT 05 5 105 vk . AR REAE e =
AT RN I AR A g RO B AR B AT
NG EEFIE TR, O ad i e 28 K M FRE BERT I %
P SRR L BRBENT IS 8 , BAT A AR B TC 75 C
FIRCR . NI, EE R T — BRI SE Rk
¥ I iR B S5 A ik 3 ZE LR AR 5 1 o BE EUR D
O BRIRER I B AE 3 IA A DT TPV i
PRAT I O BRI S, A T B2 A it R B AT
T FERY AT AT, 2 TR IR BRI T At
i Ja 3 2850 1 O AL BRE5 A4 B A8 FL R AL, WA T 44
P AR A B B BENT 40 3 LB, S A RO g Bk e
BENT O PR AL T S MR

1 SEERAM 571k

1.1 EIE# R 5 EE

LR E e SLRCA AR D S RIRE A
MIUHAF3IE (R D) . Hrp  BUR b 5 0 (STAN
S2) A BE R R A T A B S L B R R
LD R R 0 A o 32 B R R A 5 0 (T3) F 2
Dy A AR, FE T i 7 BIGR 5] 85.2% ; TUA A 0 (Y4)
7 A R S T R B R, B R R
BRE] 20.1%0 M\ 4 B0 9 FL IR s i R ]
L BRTR AR O I FL IR R NS 3 R4, T DU
FLBREEFNE & R i/ o LI ST T BENTIN ¢ 42
B8 2 U I B PR AR D0, 388 5 7 o TR 2R A T B BT
IR AN SEIGA0 R RLEE AT I o8 235 265 0
RS

Rl ZBELIESH

Table 1 Physical parameters of experimental cores
Al 2 A AE BT PAb AL BLS &0 W BT R 5 BU/%
ALGis HAR/mm  KE/mm : — — :
LB/ % BERmD  fLBE/% BiEF/mD A3 pHA It PRG mida g2 ey

S1 38.12 51.75 8.78 0.66 9.61 1.05 582 253 — 6.5 22 — 7.8
S2 38.10 52.35 10.26 0.84 11.03 1.12 614 195 — 10.4 1.3 — 7.4
T3 38.11 54.21 13.18 3.25 13.32 3.83 — — 85.2 4.8 — — 10
Y4 38.14 52.43 4.54 0.011 8.35 1.85 20.8 2.7 55.4 6.3 5.2 8.6 1
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before and after thermochemical fluid huff and puff
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