5 31 55 4 1) FIEER A (A RBH AR Vol. 31 No. 4
2017 4£ 12 H Journal of University of South China( Science and Technology ) Dec. 2017

XEHS1673-0062(2017) 04-0047-06

A ST CO, s AR 2 B K IR IR e 5 4

EE F AR, BT

(LR HHAYLIABE , WIm #TFH 421001;2. B9 K24 IREE 544 TR 2A 5, W R #FH 421001,
3R IR TR AR, HIFg #5PH 421001)

# E AR CO,RAKE QKA R T H AR 3 8 K89 TR AR, B33 CO,
03 A A — AP I K 2T A A B R E O 6 AR GA R SR A
ARG 7 i PR T R R F B A K 7 ik T AR CO, B ALR B ) K JF R ey s R,
P2 89 253040 T RSRAET 5F MR8 & = A B I F ik RIS CO, ALK & | KT
RO RAEEFTRFN R TRE G 4RHF 5 E, AR KRITFRES KRR
K CO,EN B F  CO, MR Fe R IR R A 42X JUAS 7 @ 4 b 447 . TB6C 5 9B4C 48
% 6B7C XX 4BIC HORwE £ ik B4 b X6y = A 7 o W ke AR T 2600 JF M ik 12
X FAE AT R EA A RARAE R B EFRGARIER CO, R K KRR A
P, ARG I 3T e AR F A VLB S1E W A T k.

KT AT CO, AL R IT R BRI iR B M = AT M

HE 532 SP595 MERFRER B

Study on the Well Pattern Arrangement for the Deep Brine
Recovery Enhanced by Supercritical CO,
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Abstract; Deep brine recovery enhanced by supercritical CO, is a win-win choice for the
efficient development of brine and the mitigation of greenhouse effect since it can not only
significantly improve brine production efficiency but also enhance the safety of CO, seques-

tration.In the present work , numerical simulation was carried out to investigate the effect of
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well pattern arrangement for the deep brine recovery enhanced by supercritical CO,.Nu-

merical simulation results show that whether in the rectangle well pattern or in the triangle

well pattern,both of the efficiencies for the deep brine recovery enhanced by supercritical

CO, are significant. For the four well pattern arrangements proposed in this paper, the

schemes of 7B6C and 9B4C act best in brine production yield, brine recharge risk ,CO, in-

jection amount, CO, leakage ratio and the regional pressure control, followed by 6B7C, with

4B9C last, there is no obvious advantage of the both well pattern arrangements. Therefore , it

is flexible to choose the well pattern according to the site shape and the project condition

for the actual project of deep brine recovery enhanced by supercritical CO,.

key words:deep brine recovery enhanced by supercritical CO, ;well pattern arrangement;

rectangle well pattern ;triangle well pattern

0 51 7

FREDEAR MY K [7] B A, 2 B 6 9% 5™ 5 5
Z I EZ. B RIZ XK SRR H #TFE s, IR)ZE K
IK A A 5 T A R - HRH R B R Y B R AR
FE AR T VTR B T U5 e J 2 4 A 75 31)
=5 0 el v B K i B R A B 2P T
I VTR I B R 25 b 7K R B R TR 3 8. 52%10° t,
QAR B B RO R TE K R 0 27 i 38 [ 4
TR B R Sk B R AE .

LB T 56 2 YL A b e R ) IR A 38 BTG
JERh el th=F W72 R B, PE LAl 2 S 2 R B, AR
DI K B2 0 5 m DL R 2 o A, S
BUR 6 500 km? (WAL 1 7R ).

1 IR MPEHIE 5 X 5 B

Fig.1 Structural units of Jiangling depression

VLB MR 2 DRI B oKk, A R by
FE R R I R VT B FR VA

TRVLA RN L Mg R ) e SE 4l B 5 DU RO
JRAH, AR A UURU . o MR R Ay
ERVRAHRSERI)ZE LT,

LR ARG VP T A B T iR Ge B i
80T N W || T R N E R 18 N R R D
WAk B A XA AN 2 B i 4 )2 ) 2%
K BT AR T UL B W M B P, 4 s — > A
XA ST ) A A VB A 4 A AR T 600 km?,
KK F LA TR, FERI R 3 &
B KR L6 b Ak AT, A g o AR
960 km”*'.

VLR MR B 80 i K B9 fR B R i 325 o/ L, 7
FLBE X p (KC) 3K 17.5~18.5 g/L,p (K") ik
9.1~9.6 g/L, # it Tl FF R A A b 4h,
KiZK Li* Br I & AR &, BA W& NIk
Y (B X T B — AR I TR 2 K R, BT 1 7K
H = 25 T 2R I 1] 35 2 B AT, TR IS I K B9 R A
R 25 23 18 K SCHb T B TG [ 5 Z1 ) B AR 4, B
A 5| K i T FR 5 1] R A XS o 5 2 ) R (.
BB 7 I A T B — R T K TR I JF R
YR I AR 5 R i AR A

KHBIGF CO, AL TR 2 K /K TR, AL AT
38 M R 1 K TSR AR AR AU i L
A SEEL CO, Wy A B A7, S — ][] B 52 3E p 7K
1o T R R 2% L A K ) XL R 1k £ Fang
ST ST T RIS CO, RS I AR 2
IKFE RV LE L 3.

AR S S BRSO RE A
J7: T IR A CO, B AR 2 5 7K R 1 11 7K R
SRR KU | CO, 1A 5 i P XU DA % X 3k
FE o, LUHAS 2 IG5 o, i Ak ki KT
K AR A BTk



55 31 57 4 )

A ORI A CO,BRALTRZE KUK TT R B R EAT S 1 49

~-—3-61

O
ol | e

~———— 97-611.7,—|<+——94-612
w2 2 WO e
[ ] &1

ST K ZY SO
] I N (T

1000

2000
3000
4000 [
5000
6000
7000 =

Bl 2 SIREMBE SN [a /= &I E (B 30k[ 1]1188)
Fig.2 Stratigraphic profile of Jiangling depression in SN direction
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Fig4 Schematic diagram of the well pattern arrangement

(a represents rectangle well pattern arrangement;

b represents triangle well pattern arrangement)
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Fig.5 Brine production yield of single well varying with

time under different well arrangement schemes
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wellpattern arrangement schemes
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under the four well arrangement schemes

3.4 CO,ittiE XS

KA CO, MR ATR)Z KK IR, CO, it
JRUBS: 2 5 e 1) S it ] f 2 — | 3 HLR O, T
& L FEAS TR A 0738 T 1Y CO, Tl 28 IRURS: . JIr il
CO, 5% e Jedg ki 1 HARGE 2 1 CO, iyt A
AR HUAE, %3 . 1 10 Bz, 4BOC HY
CO, 17 b fe =i, ok i 6B7C il 7B6C, 9B4C [
CO, &% L HAlK. fi T CO, MR R A E AT
FLBRE , BRIl 20 i A 1T A 208 CO, 11 8
RS

5 —m—9B4C
L —0--4B9C .
4| —~a-7B6C o
£ | —v-6BIC o
§ 3 o v
i B v
= S o4 A
= - s o
o 2r @ ol ST A
Q i \‘\ e - A
1 bi N v AT
e S —
Fi .ﬁﬂ'—'- /..—/./
0 LA —y——1 \ \ | |

0 1020 30 40 50 60 70
ffR]/a

E 10 HEH#HARERHFFZET CO,itt5E bk BERT E R L
Fig.10 CO, leakage ratio varying with time

under the four well arrangement schemes

3.5 RiBEHAZTK

R T SGF MO AN [ AT 05 2 e ARk T
e, BEWCT KK IF R I AT CO, 1 AHFE H bR ik K
JZTE R S B A C AN 3 Fran ), 2 axX
RUE T BE R R A At 2, i 11 R, X T
9B4C 4B9C .7B6C .6B7C X 4 Fi A [\l 4 H: 7 %,
K IFRHAE HAw i 7K 2 T 52 o5 7K 8 e
J14% 9 K 21.0 MPa, 24.7 MPa, 23.9 MPa,
23.6 MPa, 43 5K T #1 & )2 & 71 9.0 MPa,
5.3 MPa 6.1 MPa 6.4 MPa; H: CO, 1 AF-7E Hix
B 7K 2 TR 52 A 7K i s 1 43 5128 34.6 MPa
37.3 MPa 36.3 MPa . 35.9 MPa, 43 %I 5 400 46 Hb,
JZE 11 4.6 MPa 7.3 MPa 6.3 MPa 5.9 MPa.[H it
FE DX IR T TR AR Y, < = A R AR T
“HEIRET.
3.6 AEmFHEITLE

XFUL AR Y 4 FAi O i kK ISR B
KRR L CO, T A B L CO, it H LA B
DX 3l 7 IR A5 TR E — b, BRI R

1) i 7K ¥ 2R B 5 5 1T : 9B4C > 7B6C > 6B7C
>4B9C;



52 FAAER A4 (H AR

2017 4£ 12 H

40

i

i

be

i

i

i
L ]
e X
> ¢

>

35 S
&
S 30k _—0—9B4CB --0--4BIC B -4~ TB6CB --v--6B7C_B
= —=—9B4C C --e-4BIC C -A-TB6C_ C --¥—6B7C_C
2

25

30 40 50 60 70
k1) /a

11 AEEHFETHILNEEE
TRUERE 71 BE R B RO 22 4L
Fig.11 Pressure change on the top of the brine

production well and CO, injection well with time

2) i 7K B XURS: 5 T 7B6C > 6B7C > 4B9C
>9B4C;

3) CO, { A & & 7 ;. 7B6C > 9B4C > 6BIC
>4B9C;

4) CO, it H 5 1l 9B4C > 7B6C > 6B7C
>4B9C;

5) DRI 3 PR 4% 05 1 - 4 A O O
FH2Y.

4 4 ik

ARSI A AR AR A% LA gE T AN A
T TR R IR CO, iR AR 2 K 7K FF R A 3%
RA5eT .

1) TS HIEH WA & = G W, I A
CO, FEABRZ K IKTF R AR AR B 2519

2) WA SCHE Y Y 4 A 0 vk, AR K SR
SR K KGR AU . COLTE A S CO, it L Al
X 38 e 77 98 453X JLAS 5 TH AH X 1 7, 7B6C 5
9B4C HH24,6B7C K2 ,4BOC W ME 25 K ||
LU = MY H L TR R 3%

3) AR =AY I 1 3 AR A T R T I
2% (X A A TR A I A 22 ).

P, 7652 PR B I 5 CO, 35 Ak i 7K IR
H b, AT AR 337 08 0 TR S PR e A B i
AT 5.

B2k

(1] BRfLae VIR MBE FE—5 = R &R S D] &
DL H [ LR, 2006.

(2] T3y, B, £ %, 55 VLR M R 45
B A RUOBUFIEST [ ] Pk 54,2014, 35(4) -
425-433.

(37 MR UR L, KSR, 2 v I C VT 1 % 2 v T
B ZKAEAE S B R R [ )] AL T8 7 H 5t , 2011, 33
(2):65-72.

(4] 2R QN MObk, Bk, S5 TR MR 2 o B0 g K o
PR AT R 9 BLAR T [T ] BRI 5T, 2013, 21 (1) .
1-6.

[5] Pk, 25 SG% , B R 3C, 55 B — FUBAL & i K IR
BRAME G KU AR [ ] % 4 5 3% TR, 2016,23
(3):113-118.

[6] FANG Q,LI Y L.Exhaustive brine production and com-
plete CO, storage in Jianghan Basin of China [J].Envi-
ronmental earth science,2014,75(2) :1541-1553.

[7] FANG Q,LV J] W,PENG G J,et al.Numerical simulation
to quantify the leakage risk in a multi-layer aquifer
system of pure brine recovery and CO,-enhanced brine
recovery :a case study of potassium-rich brine recovery in
Jianghan Basin of China [ J].Environmental earth sci-
ences,2017,76(13) :464.

[8] #HEIMR, 2= %, th i, 45 I b CO, 3 5 #h i K I
RARINFTE[ )] MR 1 4, 2014,33(6) :233-240.

[9] Do, BARSC, S E 0 B ZBIBIN CO, Hl Tt i
PR BB AU [ 0] 1 R 2 4l ( H AR B2
Ji7) ,2016,30(4) :16-20.

[10] ZHANG K,WU Y S, et al.User’s guide for TOUGH2-MP-A
massively parallel version of the TOUGH2 code [ R ].Ernest
orlando lawrence berkeley national laboratory, Berkeley , CA
(us) ,2008.



