e 5t = 430 5

Caj-cdiET2ZHETI
HYDROGEOLOGY & ENGINEERING GEOLOGY

KRG I REALBI

MR, TR, AEE, L, B, 3L A, 5 4, A

A study of simulation and optimization of the production-reinjection scheme of a geothermal water system: A case study of the
geothermal space heating demonstration area in northern Jiangsu countryside

70U Pengfei, WANG Caihui, DU Jianguo, GE Weiya, LUO Zujiang, KONG Gang, QIU Yang, and LIU Li

TELEIEEE View online: https:/doi.org/10.16030/j.cnki.issn.1000-3665.202302046

TR BRI A S

Articles you may be interested in

VO 7 Z PR KRR AR K [P 25 I X
Characteristics of geothermal water in the Xining Basin and risk of reinjection scaling

AR, 0, DL, SRS, B, Tk AKSCHBT TREHLIR. 2021, 48(5): 193-204
LTI RS A3 5 2 3t FAV 2 2 R CR A B BB P 5
A study of numerical simulations for enhanced geothermal reservoir parameters and thermal extraction based on microseismic data

LU, TIRSbK, r I, R BH, EE, 2200 /K SCHB TR TREHITE. 2022, 49(6): 190-199
SRR Yt R KRS AL B R G AT

Simulation and optimization of a pumping and treating system for the remediation of ammonia polluted groundwater
T, w5V, siifA, FLOLDL, skEEE K SO TR, 2020, 47(3): 34-43
HURUEE T T8 38 S Wi A 8 D AU —— LA 5 e T 7K 7340 19

A numerical simulation study of the position optimization of a pilot—scale permeable reactive barrier: a case study of the hexavalent

chromium contaminated site

K, S5, R0, SO, 2R K SCHBR T RE LS. 2020, 47(5): 189-195
K 771 5 B B B e K AR BTG P B BT 5T

A numerical simulation study for controlling seawater intrusion by using hydraulic and physical barriers

B, A, REVEE, SR KSCHLTT TR LT 2021, 48(4): 32-40

SR P i) DXt 7R RSB ARAU B H: 2 A )

Controlling factors identification of groundwater system evolution based on numerical simulation in the typical arid—inland basin

TesE, Rk, AW, ROV, REHE KOCBE TR, 2022, 49(6): 24-33

FAERG AR, T LR E


http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202302046
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202103058
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202112010
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.201907053
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.201809023
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202007068
http://www.zgdzzhyfzxb.com//article/doi/10.16030/j.cnki.issn.1000-3665.202111044

%50 5 4 TR SCH T T AR b T Vol. 50 No. 4
2023 4F 7 A HYDROGEOLOGY & ENGINEERING GEOLOGY Jul,, 2023

DOI: 10.16030/j.cnki.issn.1000-3665.202302046

ARMG T, By, AR, AF ML HOK R GERAE T EAUIL AT T —— DL IRAC AT ¥ ik BRI AL I 73 3 DR 31 (0], 7K SCHb B T
HiL 5, 2023, 50(4): 59-72.

Z0U Pengfei, WANG Caihui, DU Jianguo, et al. A study of simulation and optimization of the production-reinjection scheme of a
geothermal water system: A case study of the geothermal space heating demonstration area in northern Jiangsu countryside[J].
Hydrogeology & Engineering Geology, 2023, 50(4): 59-72.

ok F G R R AL

—— RATR AL R A iE 7 s IR AL R TR ST X D4

oML R, THA AR, B4A R, i, 3L mlY B S, x A
(1. BFRFHEAHFE IARFR, LHh &7 210023;2. TR BRRASHRIR, LK & w
210018;3. AR FHEIMFE TREFR, ILH &7 21110054, FE G RFTRAIR A, L HN
2216005 5. T 4 R A B R B E ARG, LR 1w 210007 )

THE: R IRTT & AR, 2GR IE . R ) 23 BT SR /2 A B (8] 14 38 I LG, bR R 7K 08 Tt 2 08 2R 558 366 il A
5 Yy, I 1 TT LA A g R ik 8 ) A A A I . AR R AT M B R R A 2 R0, B A PR SR A R O XL IR R
E G SR T e o R A IR L SIS A O R SR 1 B R D 2, R S K M AR R i R . YRl B R T
TE 1 =T 2 b A ol 3T 20 AR & B R0 A AR B A, R BRI A R T, LR R OKCE R . SCRE TR E
P IR A R SR L, ST ARG EG R R0 AR IR SR E IR EE | R A B S, M Feflow6.2 HR 1R
SET MU HOK B S G B R = AR A SUE AR, LTI T BB AR I Vg 2 P i BOK T TSR R R, R AT TR
FEEFIH 7 S aEE % . IFoT 4 R B: RPXO01 JF R I 15 RPX02 [ I 4 B ik 18] 50 389 my Hb 3 F A HE R L oW 1.29,
w7 — 3l —E 0 75 X HEAT AT R 2 I ORI T 5 oK 07 B R R 7E 50.61 m B, JF SR S AT JF 3R B U 4t Jy 1 000 m'/d; JF SR 1
1000 m’/d. [B13 & 1000 m¥/d, [B13E 3 BE 40 °C B, 10 ANBERE 5 FF R I KA1 T B 45.49 m, IR EERE IR 1.44 °C, RA R %
PRI R 7 580 IR G5 R I db A BT T RE TR BB /R 0 X B4R I T B 2R B SR Ak .

KHRIA): MUK RS MIVE; BOEAL VER L tRAL 5 4 TR KR

FESES: P34 XHEARRRRD: A NEHS: 1000-3665(2023)04-0059-14

A study of simulation and optimization of the production-
reinjection scheme of a geothermal water system: A case study of
the geothermal space heating demonstration area in northern
Jiangsu countryside

ZOU Pengfei'”, WANG Caihui’, DU Jianguo®, GE Weiya®, LUO Zujiang’, KONG Gang*,
QIU Yang’, LIU Li*
(1. School of Earth Sciences and Engineering, Nanjing University, Nanjing, Jiangsu 210023, China;
2. Geological Survey of Jiangsu Province, Nanjing, Jiangsu 210018, China; 3. School of Earth Sciences and
Engineering, Hohai University, Nanjing, Jiangsu 211100, China; 4. Natural Resources and Planning Bureau of

Wi BHEA: 2023-02-20; &iTHHA: 2023-05-11 ML : www.swdzgedz.com
EETR: 7THE AREFERETHRIH (2021033); TLIE H AR KW A LI 4 (9 25) 35 H (2020-1-8)
B—E&: 48N ©(1986-), B, WHAFST A, g T AR, 3520 M 25 b P 5% PRI 28 A0 B P FR ST & FIFIWFSE . E-mail: 420618238@qq.com


https://doi.org/10.16030/j.cnki.issn.1000-3665.202302046
www.swdzgcdz.com
mailto:420618238@qq.com

60.

7K SCHb BT TR b S 55 4

iﬁ/ﬂ 0.6% . PItL, IR IT % H L B RE, X D AL 3 [l Geysers AR FH ™ vk [ 1 2R 421 Ko 3k [ Ak et

S 3 I8 T SR 2k 00 RF ] £ 355 o o e 0K 458 [ s C %, HL « SEBURT R TR A B H R 2 A BT R,

Pei County, Xuzhou, Jiangsu 221600, China; 5. Jiangsu East China Basic Geological Exploration Co. Ltd.,
Nanjing, Jiangsu 210007, China)

Abstract: During the process of developing and utilizing geothermal resources, various challenges are
encountered. One such challenge is the decrease in temperature and pressure of the geothermal reservoir as a result
of the increasing geothermal exploitation and duration. In addition, the discharge of geothermal tail water poses a
risk of thermal pollution, leading to environmental concerns. To address these issues effectively, reinjection of
geothermal fluids into the reservoir can be implemented as a viable solution. Prior to initiating the geothermal
development and utilization, it is crucial to conduct scientifical and rational planning of the layout of production
and reinjection wells. This involves exploring optimal strategies for the production-reinjection scheme that
prevents the premature thermal breakthrough and maximize the efficient utilization of geothermal resources,
thereby extending the lifespan of the geothermal reservoir. The Fengpei Basin, a Cenozoic rift basin that
developed since the Paleogene period, exhibits a widespread distribution of geothermal reservoirs, primarily
composed of the Ordovician limestone with karst and fracture characteristics. Building upon the geothermal
resource exploration results in the Anguo Town in Peixian County in Jiangsu Province, this study utilizes key
parameters obtained from pumping tests and reinjection experiments, such as well spacing and the reinjection-to-
production ratio. This paper establishes a 3D coupled numerical model of geothermal water seepage and heat
transfer by using the Feflow6.2 software. The recoverable reserves of geothermal fluid within the geothermal
reservoir are simulated and predictd, specifically the Ordovician limestone formation. Furthermore, a simulated
optimization of the development and utilization scheme for the production-reinjection wells is conducted. The
results reveal that an appropriate well spacing of 389 m between the producing well (RPX01) and the reinjection
well (RPX02) is recommended. Moreover, the reinjection-to-production ratio, namely the ratio of average aquifer
hydraulic conductivity, is determined to be 1.29, supporting a sustainable approach of one-for-one pumping and
reinjection. With a stabilized drawdown of 50.61 m, the production well has a capacity to recover
1 000 m*/d of geothermal resources. Under the conditions of a production rate and a reinjection rate of 1 000 m*/d,
as well as a reinjection temperature of 40 °C, the simulation predicts a decrease in groundwater level by 45.49 m
and a temperature reduction of 1.44 °C after ten heating seasons. This represents the optimal cyclic development
and utilization scheme among the simulated scenarios. The above results provide a scientific basis for decision-
making in the construction of the clean energy heating demonstration area in rural northern Jiangsu. They
contribute to the establishment of a scientifically sound and sustainable approach for utilizing geothermal
resources, while considering the challenges associated with the thermal breakthrough and the environmental
impact of geothermal tail water discharge.

Keywords: geothermal water system; reinjection; numerical simulation; ratio of hydraulic conductivity;

optimization scheme; sustainable development of geothermal resources
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Table 1 Statistics of the geothermal well reservoir type and water yield in Feng County and Pei County
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Fig. 6 Diagram of the 3D numerical model in the study area
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Table 2 Different geothermal exploitation and reinjection schemes
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Fig. 13 Distribution changes of simulated seepage fields in the target layer for different heating periods under the condition of scheme 1
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