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Evaluation system for construction measures of acid fracturing in geothermal wells

ZHENG Tong

Sinopec Henan Oilfield Branch Petroleum Engineering Technology Research Institute , Nanyang, Henan 473132, China

Abstract: Most geothermal reservoirs are tight sandstone or fractured carbonate reservoirs with tight lithology, small porosity and
extremely low permeability, which require natural fractures or artificial fracturing to open the flow channel. The Q-S model of the acid
pressure measure evaluation system of geothermal well was used to determine the relationship between the production of geothermal well
and the drop of dynamic fluid level, calculate the best pressure difference at the bottom hole and calculate the maximum water
production, which improved the accuracy of the prediction basis of geothermal well measure. According to the heat balance equation,
the effective heating area of maximum water production is calculated, which provides quantitative data for the evaluation of acidizing
fracturing construction effect of geothermal Wells. The evaluation system is used to evaluate the construction of geothermal Wells in
Henan Puyang, Shanxi Taiyuan and Hebei Xinji, etc. According to the construction input cost and output benefit, the payback period,
input output ratio and other economic evaluation indexes are calculated, which provides a reasonable basis for the determination of
pump depth and water production after acidizing fracturing of geothermal Wells.

Keywords: Q-S mode; geothermal well; acid fracturing; tight sandstone; input-output ratio; payback perio

Hi AR5 LR R B BB VR 9 — A AL R )
H T A J2 KR 43 Sk BUE I RD A 4 2 B 2 A P
WRIRER A 2, A PEBUR  FLBRE /N, 535 R AIK,
TWEMI ARRESR N TRANEIT I
ﬁjﬁ[l—ﬂ .

8250 WP R B B | 7 4 JE i A
el St i 2 | i BT I AT 5 Y S BU™ K = R
i, SRR LTS it J5 , AR R K 7 B | 2R 07 7K e 4%
FRALHT 73 4 i 3. 56 A5 5. 40 A%, 11 I BE 53 )
PE1 3 CH 4 C, BIBAFAR G A 38 P20 s X225

2022-03-05 WrFs, 2022-09-09 &€ E, 2022-10-10 3, 2022-12-20 MR & &

PRI 2R GREE B 22, 1 O™ K AR B B,
L SiBoR IENYEIRE SN 3 I STAPN i =
BefyiEimng Y,

TR T PR IR, B9 s, W 2T
Ke—EL AT, B 3 R AR B DY 25 £
JEEXT L PRI BRI RCR A TP

TEMEERE I, JF R T —% B-S(REFAUE) 19 b
POFRRACE RO THEE PPN R G, NBIAR & 57
JE, SEBUMB A B RO A B R R A
B FR R KRS = HY HE SR L DI RE 1l A2 M

WWW. ygjcs. com



B31E Hell

R« PRI RRAL TR 20 TASIE AN R 50 35

PSRRI R 7 2
1 A =R TR EY

MR T A B R 28085 1330 B 8 ImDlig
1 AT A 2 BE VR AR B, % HU R AT S Ak
RS SRR I K & S P IHRR AL
25 B0 HER ™ /K B R E A B PR
1.1 FKERERRERE
& b BT it TR S H O W A Q
[Q,,Q, | FXS 7 Al T = 02 W T a8 3 i ah
S{S,, S, A IT R R E o A b, TG 2 2 I 1Y
BT, AT DL E IR H R, AT 1
SRR A ARE TS
HRAIE Q-S AU RT A 5 B4 E s B 7 KA |
AL TR AR R E o TN b, AR RS B R
TR, B R ML B B R A E T AN Y
ST 2 R ST I ES D)3 Y i N W)
lgS, - 1gS,
n=—— -
1gQ, - 1gQ,
HHRBIERK

(1)

r(‘_‘
0 xu Xlgf
r\V

K= 01728 % h x (o = Bp) (2)
K, K HBER mD; pe AIHIFIZ TR, Ap,
RRAE T, MPa; Q AP , m’/h r, Wit
WP my r, IR EAR  m; b AR R R
FE,m; w AHBBI A JZ AR B mPa-s; Q, Rik
Fit TR P2, m’/h; Q, MK I T )5 7= i i,
m’/h; S, Sk Q, KR BRI FRERE ,m; S, Sk Q, X
7 VT R B HE o Sy Q-S TR 35 vyl
FE(TEN) .

M n>2 B, B Q-S A Ky Xt Hi

Q=a+blg$S (3)
M =2 W, B Q-S BLAL KLk Y
S =aQ + b0, (4)
M 1<n<2 B, BEE Q-S IR pR FiR!
lgeQ=Ina +blg$S (5)
Mon=1 0, B Q-S LAk FA A
Q=a+bS (6)

Ao, S MBI A T REREE ,m;a A1 b Ry Q-S AR
RIP= KB FEREL

M <l B, WO B AT R, T Rk
HOE 0 R 8508

YRR T, AR A A G e R
P2 KT R R, i i R 433 R 2R 8
a Fl b, FEMARYE 8 & BB o 18, iH Rz K
FEK RIS
1.2 HRARK=ENHE
PSRk S HZ BB R WEE A
X HBJE B R AT, 12 TR T R, i A 1K =
% M PR R AT SRR I, 77K R 25 3K B A
{8 i FaeAE =K 25, K & 4y, K e T 4%
Foae = K R 22, (T R A B 67 R O K R
fiy, AR, AR Behrmann S0E TR Rk 8
I f Ak R 220
MRS )2 BB RN T 100 mD B, A M2
ok & A 1a B 1 fre /N U AR R
163. 59¢ x d"°
Ap = T oms (7)
MR R B 3R KT 100 mD B, B0 45 i 2
lokr e Az 32 B8 0 e/ N R AR R
386. 66¢ x d,°
Ap = s (8)
Ko B RAALBREE s d, I IEE = B A
ROIRTE iy Ap A RD 1L 2 THORE & 1538 B8 10 fe /N 7
JE ,MPa; K A HIEIF A4 7= 285 % mD
BB AR P K 2240 R A K, T LA
A R RO B B A i B, D
pr—Ap
T gl x 107 (%)
JE A 330 v s BE AR AR 1A 20, kT R
R T R R
S=H - Ah - H, (10)
o Ah SRR g Sy 2R E g o EE R A
9.8,m/s’; 1 AR JE, kg/m’; p, b 2 5 E,
MPa; H R M4 77 2 H R, m; H, A b 3T
FR TR, m,
WS R R R A 5 BE AR A B 02 1 Q-S
RIS NCR P S N &

2 HIERHFREITEMIEE

BEA TP TOR , W 25UR 2 T2 BN
ZAT5 W BEAT £5 A VRN, R PR F B 2 R
B RIEN S, IR A R A TR R T 5T 4
T RN T3 A S5 BB ml i R A
FE SRV b PR IR A T 24 T 00 H T 5 0

Ah



36 W 2.4 w4

2022 4F 12 H

T
AR A 2R 5 1Y 88 e ANE A2t TR0 5%
M), 1717 HLAZ AR 77 45 1 G 28 S 800, S B Ak A T R A
e, Sy 1 LS W Ml AR R Ak T R RIOCR | Sk b
PR KX I B R AT AR
M HEA I AR A
§$=ZCp,(t, —1,)/B (11)
K. S HALRE A, m®; Z S #OK &R IF R &,
m’/h;C, HFIK LR J/ (kg-C) 5 p PR,
kg/m® ;e AIFCUKIR,C 5o, HFIKIREE, C ;B Rk
G, W/m?
THE R 2 Ak 241 e 04 B B 28 0% 2% 45 4
hng A =X h
AR = 24 x 360 x [ (S - S))R, - (Q - Q,)C]
(12)
K AR M HERERR B IR, JT o0/ 4E Q M TRIE
2406 T J5 #oK e RIF R i, m’/h; Q, W R R it
THIHAUK IR &, m/hy S R Ak He 24t T 4L 8% i
I, m? 5. S, AR AL 240t TR bR AL, m* s R, A it
PAHHE o0/ m? ;¢ R IEHIE R AR ST /m’
THA AT R A6 R 2PN F8 A, SR H H AT 2
A S5 T A H LA B

HAEILEA P

l

[C, +24 %360 x (Q-0Q,)CY]

k= o x s—spry Y
THE M PR Ab s 244 0% NS A A =
Coyry + C,
. (14)

T AR + w, +w,
P w, AHHTEYTIHRA , 7 90/ 4F w0, N HEIRTC
TE B = PEEs A, 0 I0/4F 5 ry NERITOEEAI R T ot
C, IR A0 R 240 T8 28, J7 70, Y
FEAE AR IR AF R, Sy M AT R Ak e it T 4% A ™
G P AR b R AR 5% R, d

3 REGHX%

R A5 B R A R 240t T A5 PEAN | 5 Rk
TSRS BR A L, AT EE (A B, A,
TS 0 A Rt T A5 B e R ge T E i 8 S 4, &
FLALHE R G0 R R ) 68 B 1 A H T BE BT A
T
3.1 REIhEgigit

R Hb AT R Ak i S0 T4 it 52 B 9% F B s
KBS it T 2540 5 b 25 B I AL 2L
P PPN S RS B R 2 B T 1 TR
e S AL =m 254

B H T I RS

v N . vl'

l Yy

B EE O I

S — ~e— — =
T 3% I HE HWIHER ) WIS WIC €

Fom i B O

e l
—
RGBITHE PP &5 R

1 RAREERBELRIINREBEERLZENTEE

Fig.1 Database and shared structure of evaluation system of acidizing fracturing measures for geothermal Wells
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Fig.2 Detailed functional module diagram of the system
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Fig.3 Evaluation information and results of acidizing fracturing of geothermal well
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