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Physical simulation experiment of nitrogen gas and
dissolve solvent aided SAGD for thin formation
and extra—super heavy oil reservoir
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Shandong Province 257015, China)

Abstract: Conventional SAGD is aimed mainly for the heavy oil reservoirs with thick formation and high viscosity. Haqian1
block has the geological features of thin formation and super heavy oil. Based on conventional SAGD, 3D physical simula-
tion experiment technology was applied for the research on adding nitrogen gas and dissolve agent to improve the develop-
ment effect of the conventional SAGD. The results show that nitrogen gas can release the steam overlap and lower the steam
chamber pressure, resulting in expanding the effective sweep area of steam chamber. Dissolve agent can decrease the vis-
cosity further with the steam carrying, leading to quantitative change of steam chamber development and producing the re-
serves of lower reservoir effectively. Nitrogen gas and dissolve solvent aided SAGD can respectively increase the cumula-
tive oil steam ratio by 0.036,0.023 mL/mL, and increase the oil recovery by 10.9% and 6.9% , compared with those of con-
vention SAGD and nitrogen gas aided SAGD. In a word, nitrogen gas and dissolve solvent aided SAGD technology can ob-
tain impressive effect.
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Fig.1  Flow chart of multi—functional steam recovery physical simulation device
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Fig.2  Sketch map of injection/production wells distribution
and temperature measuring points
for 3D physical models

BRG] o 2 Bl S5 A BB S B4 - K B
KB, 5E2BR R 300 m, P FRAE AU B R 40 em; FFHE
SEBRA 5 m, AN 4 em; VA IR EE, PR 15
m, B 12 em; FLBREE , S5 BR  29.3% , 155 8 0y
35% ; 4 X BB R, LR O 0.935 pm’, 11 31
m®; 50 °C b T B IHORS B, S BRAIAR R 2 Sk 21x10°
mPa-s; 5 UG HL)Z R 7, SEPR ALY R 4.5 MPa; 5
O 2 IR B, SEPR R 23 °C, AL 30 °C; RN ZE R
VB, S PR A R 0 235 °C 3 M FIZE 1R T T, SEBR
FERI A 3 MPa; 2873 T B, SEBR-A 90% , #5250
80% 5 HE IS A], SEPR A 1 a, AR 33.65 min; 12K
JE2, 52BRN 0.2 MPa, #5145 0.002 MPa.

2 sk

Ly E O RI3ALI TR, HR1IEMN
SAGD, J5 % 2 WA B SAGD, T &3 A 5K

HUE AR ; 5% A SAGD A = B e , RS2 3056 B A
Ab B T R BRG] 7 R 78R —FIE A,
RIS I A S FEAL G SAGD YFF AR .
i 3 LS R R A2 [ B A B 378 AL FNIBR RS =3
| BRUMIR AR CR R SRR AR, B IR /A
BAL A E SAGD FF A& st AR A VE T

L H R LRSI R O AT,
JEFCIEA A, F AR AR 2 S i U2 (R RN K A5
RIFLBR R RURIFL B , F Ok gk s 7 R K . 78
KK A It AR rh, S T SR PR S A R i v I
PR B A A 345, T A U AR A A
el AT e =R (R i B o R I &) /1 B
s, QEBARERIRL, B RE KR A R 5
HEATE A . BEA B RE SR R T, R A B ) T
2 JREFHZFT R IR E 3 MPaZifi . B
VIR EEY) . BB SR fERAE T,

TR ] A7 5 min, FEREE SObR 75 0 I [ 15 15 )
85 CIifi. SRIGHEASAGD L= B, % 1 vhzg
IEAEE K 116.5 mL/min; 775 2 TZEIRMAS S
FHE A K 136.5 mL/min, Hodr, B/ AGEE K
20 mL/min; J7 %8 3 th 2895 AR RG A & 1A
MU R 143 mL/min, Horp SRR 7R 0 1 AR
4354 20 F16.5 ml/min, SEH0 AR, S W
TSR IR B AR AL TR I SE s a g K R e, FR L a0 45
WG PSR B 0 7 Y AT AL B4 DA
T KRR P o

3 FREPRS

31 BERRTHSR

XK SAGD 2R 53 MG FR S B Be A A 7
BB 2 B B AR 2R VR 1 R B R, A B B e
Uil o3 R ZEVENE TR B IR B 4 R B BRI 2%
TR T REBT B 3 AP B

RN B S R 3 B i
b UFOKOP R ZE R A AT T, Y R I A E
85 °CHt, RV AT ST 8 - [i] A i e, 3k 3 ik H iy (&
3)o TESHE I, BT FlHR 7 i S 55 241
ARTR), PRI, 3 4 7 ZE R AU 21 ()L R 7 1 A R B
200

FORE B B R BT B
(TR 778 Ak (1B 3) ml LU i B B IR 7 T ih
B R 22 ] o T S 1 FETRE R X S AL
TR 2RI %3, AR R R 1k

AABEEET BENE SR EENY R
W Bl B 3 A8 4k (11 3) T, 28V T IR & AR o 1
b TR LT ZRREIE R R A SR
{8 = AR, 270 v Bk 10T R 2, A o i v 2
HEZWMMILEL, JrE 2, ZREATEE =
FAIE i S BT U (RE , EL 2 SR A 1
R R VAFY K. &R, iR E /R0 55
FEFE, BN A AT 285 BB R 143 BT T %
M ZE RS AR K [RIEE, T AR S 28
A5 AE AR A TEZ8 1A B30 ¥ 1
P8k | M Dt R e ok S A L W U E S5 A



$oak i1

A AR SRR A IR RS R R SRR 5 78 1 B i P AL S

a—% MISAGD

&)

A BRI BISAGD
g/ C
20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250

i ———

ettt

L] wyist [ sRubst
VE: BB IR VORI B B ARV R TR B AR VR I R W B A U F R B

B3 3AARITHMEREREN

Fig.3 Temperature field variation for the four stages of three laboratory experiments
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Fig.4 Variation of instantaneous oil rate with steam injection
pore volume during SAGD production stage
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Fig.6  Variation of oil recovery with steam injection pore
volume during SAGD production stage
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