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EXPERIMENTAL STUDY OF THE DIFFERENCE
BETWEEN FLUID ENTRY PRESSURES

Nie Haikuan', Xu Bo', Li Xuechao®

(1. China University of Geosciences, Beijing 100083, China;
2. Natural Gas Division, Tarim Oil Field Branch Company, PetroChina, Korla, Xinjiang 841000, China)

Abstract: Micro-migration process of oil/gas-drive-water has been studied with actual core clip and mi-
cro-experiment technology. Research shows that entry pressures of both oil-drive-water and gas-drive-
water increase obviously according to porosity decrease. The statistical regularity submits to power
function variation regularity. However, there is complex changing relationship between porosity and oil/
gas-drive-water entry pressure difference, forming 3 fragment curves with different accumulation signifi-
cance. When porosity is over 10% —12%, the difference between oil/gas-drive-water entry pressures is
small and the probabilities of oil and gas reservoir formation are nearly equal. When porosity is between
5% and 10% —12% , the difference is big, indicating that reservoir can seal hydrocarbon. It is the reser-
voir for not oil but gas. When porosity is less than 5%, the difference is small and the entry pressures of
capillary show the same sealing function for oil and gas. Oil and gas pools are both difficult to form. Ex-
perimental results have given rational explanation for the difference of accumulation probability between
source-contacting gas and source-contacting oil, and for the mechanism problem of tight sand as cap
rock, too.
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Fig.1 Experimental installation of hydrocarbon

migration and accumulation micro-processes

RSB RO ARG T R RS
R NS B o VT NN @ i NN S I DI 4
R E SRR A T R A0 Je 7 Y S
R HAAAE MM R s B sl 1, i AN [
R 1Y R 77 3R S A Il s A8 I B HESK s T L Al
FH 8 SO AE A [R) A5 BOSR A R X 50 ep i il <
ia M 1d B HEAT SEIE LS, S 1 RO BE A i A H A B
AT BRCR AR .

S T FH e e 359 6 VG G K Al AR T R
AR, 14 Hede i 34k 8 30 7] 28 1 v 35 M6 0 F 1Y
SEBRAA L o O HURS R LA AR AR L K S i ik
(SRR Rl = VAR (E1 S 0 NS = 07 N W S W D 3 2 1V L
AN JZ B 0 T4 5 A R GEARR SR AE T
S FTEFT R B AR o SRR 0 e A
JEREZ) 0.5~0. 7 mm, fRIE T 500 58 5 72 i
SEARRICR
1.2 KW

I 56 4 AT S 0 I R AR K L A 22 3K B
SAFFMMEGRES., REE—-EERIFMETH
MMECE AR S DI R AT R R S, L
R TR e AT R IR K S IR e S AR T
f i e BB K 58 A g UK Y R ) AR Ak, BARCEK
IR 4 He 07 78 Ak ik B2 5 > S0 50 58 B . JE T I A 0
Je iR B EACIRA, DU AR E R Lk R, 58
WP O Se s, BRG BR S A AO TE R
S, S RIS FH I B A R S 0 A R A 05 )
HEAT S Ul DT BE IR Y L 4 SR IR
1.3 ZIFEIE

TEAE 2 28 B 43 05 1D, AN ) 2 25 © BE AR 5K pg it
PRI 10% ~ 12 % fE R BURAE 2 5 A 30% i )2
153 B BB S a0 BSOS A 896 ~10 %6 B
fitg )2 1) 1 PR 5 380U A5 590 ~ 10 %6 Rl S — fi 3K
WA Tk A AN 2 A R G R R AT AR
P90~ 120 5 K BUE it 2 FE AR 0 4r

ML LR B AL 10% ~12% B EHE S
WRAGE oy B LB 5% R BB Ak R — b
Mo —NEHEFR,

AJe Vi Y R I AR A 2 LR, 6 400 v IR B e T
)2 P v A B A HE IR R S0 AR R R AL
FE 25 78 B 5 A AR R G0 T S T SRR IR 7K HE K
755 W AR R L TR S T AR TE AL AR
BR LB E RSO 1642 112 85 M . FL I
JE L2 /0N i Ak A R AR b 32 B i) i) HE
O Tyt R A, A 1, FLBR B RN AL
BHEAIEmMA LR

_ 20cosl

r

1
Pcocq)—f(fb)

A P W BAAEHEIKE ST, 0 3R 5K ST, 0 i
BE A, r MR AR, @ AL .

TG 3z 3R BRI il R T LB R Y K
FrHERE A 1 L )2 28 B A0 22 IR TR AR R R B b ok
TE B AT Y FEALBE R T 1000~
1220 1) B JZ T B 2045 HE ST T3 AR X /0N L il
B F% T2 RO B R LUK B T 5K
PR TR S RIS B0 T il BCRY 3 0 A RE 6% e fi ol
Rasks, dE—2 . TR R AR B o sl R A
A2 R H W S BOh TH LB R R BB R
B A BHEAT I8 3% L I B H BT I B s 8% v
WA, AR AEFLBREE /N T 1000 ~ 1206 9 B0 fik
JZ R LB A X 0 o T AN R AR T SR T
1+ 1 CE A SRR 2 K B 6 R A e I 8
TEFE s B i XE BE R BE SR k. e Rz & 75 X
NS s S DSRTINS R AR GEIN Y & L S P ARG S
KB A RN T HA AR R W
AL AR i R L PR TR I U
A O AU Geit A R R R R )
PR RIRARAE AR DSl DA ik B, 2 Mg
#75 AB R T A8 A AE S g A UL D

2 SLERER I

IRk SIAHBREHNEILIRERNKXFR
T8 H ) HE KT ) B 5 —— R SR A O
(19 UL L% ST 6 L AR 6 40 HE G IR 0 45
J2 AL~ A5 TR/ o Af 0 oz S Sf 5 BRIV B3 £
T > A X LA o A 0 45 O 5 HE S ) B AR R S
A5 B HEORK I 7 55 FLBR B 22 18] (4 5 2% 5 fe W5 it
9K OK L TCHKOK HE IR A 2 R O AR (R 1D 3l i X i

2.1




E5H T TE S, VARHEIR R ) 22 R scm iF g ¢ 533 -
®1 BEBAIBHBEHER BX e 73 R T AIKK HEIK R 7. AR B4 R
Table 1 Entry pressure of oil/gas-drive-water experiment Vi ﬂ»%‘é\\;—& , Ft: Ak — g R 3 R R I Y
e fLpE 'ZHEI;K/k %;[z/k {HEI’T;}‘%_IZ;J; 5K 91 Co) RF AR R 5K T7 o)+ [R] FEIE F5 (O
Y IR R Sy / IR . IR s
“ I A AR L X A A S 22 ] 5
1 8. 00 0. 160 0.100 0. 060 ARIFR 0] Pt — A dad 208 th i sk dE AT 5T .
2 5.00 0. 140 0.110 0.030 < Joy - "
5 0,30 0. 200 o 075 o 125 4 [F] — e B v 3K 7K 5 K K HEDK T AH
4 8.50 0.220 0.100 0.120 73 ) A5 B A ] FL B 25T 83 SR K AR 7K HE K
Dol s 0 00 HA12e (G 2016 3) . i 3 5 . iSOk L Ok
6 13. 00 0. 090 0. 080 0.010
7 11. 50 0.050 0. 040 0.010 HEDK 7 22 {8 #h 26 7T LA oy ke s B Y 3 Bt
8 10. 16 0.075 0. 060 0.015 %%‘E\%ﬁ%m{%g(}L@EkT 10%,\,12%
9 7.00 0. 260 0. 090 0.170
10 18. 40 0. 060 0. 050 0.010 SRR B AH ] 250 i 3K 7K RS 3K K /Y HE B T
o 2B/ B R A 0. 035 MPa, I 76 L BRE
5 200 oozs 00% 0008 e A 15 0 2 AR5 T 9 3 R 1 BEL )
14 5. 00 0. 180 0. 160 0.020 ZEAK IR B A K EBOH A 89 12 B S 30 58

JE 1Y 14 LR HEAT LG 40T CEL 2) il 3Kk <K

AKCHEDIK He o 357 I L Bt ) /0 T 2 B 4 34

T 25 A VR LG R pREROES B ] B T v B K NS

G 7K 9K B ELAT die fe AH G B2 T 3K K L AR K R DG B

K] 0. 752 F100. 789(FE 2)

2.2 A KEAHEBREAEZESIAEENXR
HE— 2L W EE R L [F]— > 0 I F (0 7l B 7K HE

W BIFE I AL 45 45
RILTF ¥,

M LB E R T 5% /NF 10% ~12% i)
FUFAKIZ I 0 IR KR BR K 22 TR IR I R 1T, 3R
IR i B K HEBK T J7 BE 5 K T IR K HESK R T, 22
fHf KAk 0. 22 MPa, Hoo  FEFLBREE N 10% ~
12 96 BB kil 42 78 10 i) B S 45 A R BH Y AL IR
BE/INISE i J2 06 A T T A 1 32 A R AT Y

A A TR) Bk B =R A i B ) A8

03 02
\ * 1342 3 \ 1207 7
\ P=22775¢ \e P=1.025 19
- 02 \’ .o - AY
=¥ * N [a ¥ \
i * - -
/° - ~ {_:”fl_] .\“
o, ~ . - .
0l -~ »
’o""""--.‘.__ :--"“--..__
e T * .
o 5 10 15 20 25 30 v 5 10 15 20 25 30
@ % %%
B2 ahERK SRR R ) BE AL B AR Ak

Po. 5K HEHRE g 5 P

o ORARHESR e g 5 @, FLIR

Fig. 2 Relationship between oil/gas-drive-water entry pressure and porosity
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Fig. 3 Relationship of different entry pressure between
oil-drive-water and gas-drive-water along with porosity

i X oAz A% T e TGk . BRI BEAE R il B 6 2

W R FLBREE /N T 5 % i Ak 2 I SR HE
BXFE 1 2548 ST A2 /N s e K 226 AL 0. 03 MPa,
Ul I AL B 258 /0 1 B 6, 6 240 4 HE 3K 7 X T
Sz B BT AR IR B B AR i s N <008 BOdE
¥R,

3 SEEGEE R By BB 5T R X

3.1 RESK

G 2 B KA N E G A B
SOKBIECRMMAREFER TIRAMW S
20 URAL I R ZMD R D R . S50 45 2R 5y W ix
— IR R A PR AR, 32 R A T )= B
B, RERR G KA SOKHEIR A T itk A 2 762
B I EH S AETE i 7, 08 lURK B E
T 7E R I 0T o A T DA E A v sk LR i 305 %€
I MRS CBR Z T J gt M DA 7= AR L IO 2
SR b BT 2% 1 R ME DL B I A B0 TR AT Y AR A T
BL o A0 T PR A, 7 A VRS 2 Vit e P I O
3.2 HEREIEN

MR i U R 7E BT s LR B e mg 2 k2
FRAUH T R T B )Z QA& 5 R S Bl A
o R SO ME TR 55 2 A R R AL X — B A
VS b DX At 25t L TRV REAE R L ARTE ST 25 4L
Xof 33— [F) A0 Py - B e B S L gt T A% i A b )22
IR 2E S HEOR IR 5 . B 7E 30% 6 2 (FLBR /N T
1090 AT RIRRE S L 25 Ty b iHE AL, 1717 D il
M ZE R R IR B R ) (1 A% T RAR AU L) A e g it
AN STEHZ ZR AR B S M T 0T, It Jo vk A
T = A T B i 2 A A il s J2 10 A AL
HRAEHEIK 358 2 i )2 B i CFL B BE /), &
JITRE A% 5 P (0 iR e B R (B )

B4 ok )2 LR R 5 BT ae St b B AE & B G R
Fig. 4 Relationship of tight sand porosity
and its seal oil column height
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