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Abstract: The reinjection exploitation of hydrothermal resources is a recognized method of sustainable
exploitation. The well space between the production and reinjection well is an essential issue because the thermal
breakthrough in production well is the main negative impact during reinjection. The migration of reinjection water
in the geothermal reservoir depends on the permeability of the reservoir, constrained by the geothermal reservoir

characteristics. In this study, A numerical model using the Petrasim software with Tough2, as the core as well as
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reservoir data of each typical geothermal field in Jiyang depression, was established. The impact of the reservoir
porosity and permeability and the thickness of a single sand layer on the migration of reinjection water and
temperature field in the geothermal reservoir were analyzed systematically. The simulation results revealed that the
reservoir porosity had a minor impact on the reinjection of the geothermal reservoir, including the reinjection
pressure and the spacing of production and reinjection wells. The reservoir permeability affected the reinjection
pressure, and then controlled the reinjection performance of the geothermal reservoir, while it had no impact on
the spacing of production and reinjection wells. The sand layer superposition combination had a minor impact on
the reinjection pressure of the geothermal reservoir. The distance of the horizontal migration of reinjection water
in the multilayer stacked thin sand layers was longer, and the range of temperature influence was larger. Thus, it is

necessary to expand the well space between production and reinjection well. This study is of significance for the

stable operation of geothermal development projects.

Keywords: geothermal reinjection;  geothermal
geothermal well spacing
7K AR b G P [0 B ST K 2 2 DAY i B AT

Fege R g7 200 0, (b 2 A b AR K ] 3 e AR
F2 ) (DZ/T 0330—2019) ) H L3R, < 40 % 1 34 (1L 77 S8
K AT ] A B, DAY 3k S A1 b P4 R /K 422 HE i 5 | Ak
B ITS e Rk 20 e, IR il K T L B i b ROk
IR B8 K 2 T B, I b B A PT R S2 F R
I 2T K 3o A v i T B G T A 7 T (] U TR
FE P BRI RE B 52, B FE SR v bl KO S
BES T AN IX | AN [ 2R A R R L A
B ) SR R AT sk e IS, T H B8 AR 4 b 4 Hr A
EHE B,

IV L, I TR 1] K FE i h s B, X —
IR BN 1 G- IREE G WG R, 52 B RRAE . B S
BOREE H3) G2 ZWEE Y BUEBA T
2 A3 A B R A Sl RN L S I 4 AT kT B
O Y2 N F Mo A8 B TF & B, R Ra) 45 B v e el
FE LR R G B o AT AR, T RS 2 DL AR
YAk A Jt DL, 38 R AR R AR R R, K E S
G (E B < W S PR Y P e M 1 RNy a8 X [ =
LB BRI | DU 8 R A 2 9 AR AR X I
RTEAG 2 TR B A R I 24, R, 7 ZE0F
FIGEERIE S8, g2 LB E | iR S B O RSN
SR TE I BRI

i PH 38 B 1 BROGE IR T 1 K, B T R R b AR T
PR JE R AR A T ) b PR 5% R B SR 45 S R W, U PH %)
BT I ZR L BN R IR D A T 2 A T AR
T 7K BRI by PG YR 20, 45 X B b RO 2ot AR v AR
TN B GG AR L LB L B KRR AE S R

reservoir characteristics;

sand layer superimposition;

T 5 B FL BB AR 23% ~ 32% 22 [8], 1B 1% R AE 409 ~
1327 mD Z [A], R 3R 58 A0 45 SR AT 38 | ] 1A, =
RN E & N AR L7 NS N =S v @ S N I N i 22
FEAE S5 AT an e 45 10 R W R, DLskE S A 5B, 52 R
AT H % A R Is AT, & ST A )
R AR SCHE T BH ) 6 45 A0 R 0% 6 )23 54 )
g7 T 0% BH 3 B A6 25 A0, JF >R H Tough2 i # .00 1)
Petrasim # /4 HE 7 BUER AL, KRG T )2 LR E .
BB R PR S B O RN s AR s B A RO B
Gy iy 5 e, Ay b PR T O 1Y) 5 S B AR AR

1 5FPEY A PR IE B R RE

U SH 340 B 057 1 1 VS 2 b 1) P R L S 7R AR AL M
AL L EFE MR B AENREE S SrIHE
H ARG (70 mW/m?) , ELA B s 5 44
Mg AR ACE 4 IR P32 ) Iz A, DR R
K. LB HELE, IE R F] 60 ~ 85°C, & Hb L RE Ay R I
HAE)Z . AE MBA SR /X 2R TR I 48 2 4 /s
DX 3 A THT o W 3 R il )R B B B 3 A4 L 28U i B
RIXH(E 1) o WEERIM T PR =3, 385 11 Hb#4
I, IR EEZAEANIX AR S /N KR A < — R E A5 )R
BISCO T 100% [0l 9, #4500 R, Ak I T AR
76x10" m*. DA ELA A 0 S L 3 EOHE S S
I3 BB 5E X A R AIE
1.1 IAERAE

U BH I A M A TF & 0 B2 H W R RN GBI &
TR P4 (Ng) F iy 3 R 25 5 41 (Bd) /0 4 it . it
PEFEERSTHRDE(EE) DA hEE) . Bibd



2024 4 TEFLWL, 45 AR A X0 PA A R I 114 52 i

VL% BH 33 6 4 19i) - 217 -

()il

B 1 SreEgmEaiEs XE
Fig.1 Geological map of Jiyang Depression
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Table1 Geothermal parameters of Jiyang Deperssion

= AR /m Hi R/ °C FLBRRE/% 25354 /mD JFR it/ (mh ) [l L/ (m*h )

Ng 100 65 30 800 90 35

Ed 100 85 28 600 100 30
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Table 2 The parameters geothermal well and well test data

I E
AR IR KT R UM R R —— :
m  HkE/ (m*ht) BRI RRR KR/ (mPh m )
HY1-1 86 Ed 2155 2350 101.0 204 722 35
HY1-2 86 Ed 2160 2370 1025 19.6 85.0 43
WL HY2-1 85 Ed 2 146 2320 1083 13.5 79.0 5.9
HY22 85 Ed 2150 2319 109.6 1.3 72.0 6.4
HY23 85 Ed 2138 2310 107.1 9.5 63.0 6.6
o LR21 60 N 1115 1280 98.2 15.0 98.0 6.5
W 2N X &

LR22 60 Ng, 1130 1297 1013 14.5 99.0 6.8
. HRI 64 Ngis 1425 1816 97.9 499 602 12
HR2 53 Ng. Ed 1 457 2117 208.2 25.0 105.0 42

15 5 72 #F 7N X b B0 3T 28 1 B 4 306 T B R
320 ~ 440 m, #PRERELE 100 m £247, BBV H 50% ~ 70% .
FLBRE Ry 28% ~ 30%, 1515 Z K (K) N 0.59 ~ 2.01 m/d.

FR 8 v R I A R, T R AR S AL R
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-1 29.8%, 1V )2 15 15 R AIK 409 mD, Hz & 1327 mD,
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Fig. 2 The conceptual model of geothermal reservoir
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Table 3 Thermal conductivity of rocks

i RS HL PFZH/(W-m'-eC)
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b Wb . SR 74 0.580 ~ 2.282
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Table 4 Mean thermal conductivity of formation in
Jiyang Deperssion

WRZFE RS HoZ SEHEE/(W-m-oC™)

FERPMEA Nm s 2.04
B AR A P2 Ng e W 1.97
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Jei Pre R 2.83
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Table 5 The parameters of numerical model
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Fig.4 The influence of porosity change on the formation
pressure and temperature around reinjection well
(permeability is 400 mD, production rate is 80 m*/h,
single well reinjection rate of 40 m*/h)
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Fig. 5 The influence of permeability change on the formation
pressure and temperature around reinjection well (porosity is
30%, production rate is 80 m*/h, single well reinjection
rate of 40 m’/h)
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Fig. 6 Conceptualization of superposition combination of different types of sandstone
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