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Fig. 1 Tectonic map of the study area
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Fig. 2 Steady-state temperature measurement curve of boreholes in Rongcheng geothermal field
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T ARG L DT PTRE 51 A A 58 A 52 ) b, A O it B g
J1o J3— 7 R AR T = 2R X K Bl )
FAF R X B AR PGB 78 77 AL . BRI
JIG 320 5 S Ay S 3R T 00 AL A S S T St 3 o b )2
W7 2% X A R AT RN 4 5 TOU Bk S R i B
303 55 Ay S 300 5 by AR P K 7 Y AR Ak 1
KA A B (& 6)
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R 15 1) BRI 43 BT Al K G B L AR 7 S
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Table 3 Hierarchical parameter table in numerical model

W K o EE'ETE %Etm} FAYinE {Zn?& ) g #fﬂ%/}i?ﬁ&
(kg/m?) (J/(kg+ TN %) (X107 %pm?) (W/(m + K)) (X107%)
EUER 22X 4B 1918 1380 35 10 1.5 35. 46
B &R £X 4B 2500 1800 30 0.8 1.6 30. 39
kR X 2B 2500 1800 30 0.8 1.6 30. 39
FERFR | AKX | 2K 2650 1300 4.0 5.0 2.6 4.05
FE 2870 1180 4.0 20 5.2 5.07
MK | B 2870 1180 3.0 5 5.2 3.04
TR 2870 1180 2.0 1 5.2 2.03
I Bt 2870 1180 3.0 15 5.2 5. 07
wWEZR | BHIX i B 2870 1180 2.0 2.0 5.2 3.04
TE 2870 1180 1.0 0.5 5.2 2.03
B 2870 1180 3.0 10 5.2 5.07
W 8 DX B 2870 1180 2.0 1 5.2 3. 04
T B 2870 1180 1.0 0.2 5.2 2.03
S kB 2870 1200 2.0 2.0 5.2 2.03
KRR | AR TE 2870 1200 1.0 0.5 5.2 1.01
N X B 2700 1100 1.0 0.1 3.1 1.01
75 Ik Iy 24 2700 1100 1.0 15. 0 5.4 1.01
3.3.3 EMER 5 IR B REE . 100 T R IF K AL FEMR /N T 38 m,

R A8 FF SR He 1 7K A7 B R A L 1
B s RETF R 100 AF B8] P o F 2R K A7 HE R AS 8
it 150 m 170 m, HFF R W EREML /N T 2 C.4
Co LA AR E 8 33 3B TR [ 0 SR e 52 AR
R ADCR IR A, PPN AR .

FEFRIFIK AL T A HE T 150 m, BAF IR E T
BEAR/INT 2°C MR B R KL T BEETF R 40

BPHERA T 150 ms 1 FFR I KR AE 30 4F )5 IF 1R %
W BEL B 100 4F BFL JF SR IR B KR BE B K
1.98°C Lol EARUERY 2 C . 0 M PR A 1T T SR 4
o 106, 74X 10°m® , A FF R $ i 236. 7 X 10" J/a,
AER IR AT G AR MESE 81,09 T t,
FEFFR IR T B T 150 m, A4 i N
FEAR/NT 4 CHEMT S BLLE IR - KA T BEAETF 2R 40
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Fig. 6 Conceptual model of Rongcheng geothermal field

AP 5 A BIRRE L 100 AR R I K AL REARZY 38 m i
FERIARAE 20 4F 5 I 46 20 T B 3] 100 4E A,
FERI e R FEAR R 3. 96 C Ll B hr ey 4C,
ST i B A RT R SR B Ry 108,39 X 10° m, W]
KA 433,32 X 10" J/a, 4 AT JF R B 4T A A vfE
148.40 J t,

FETFR IR T AL 170 m, 4% IR E T
FEA/NT 2 CEMT B R KA T BEFE TR 50
A5 A BIRRE L 100 4FEFF R I KA BEARZY 58 mj i
FERIAKIRAE 20 4F 5 I 45 220 T B, 8] 100 4B,
TR RIREREAR N 2. 05C, ZIFREMHFT . B
FI8) 1t B AR T R FA i Oy 149. 43 XX10° m?, ] IR
Pt 331.5 X 10" J/a, 4F 0] JF R &t 81 A bn o
113.53 77 t.

FETFRIFKAL N REA R 170 m, #AE IR E T
BEAR/NF 4CHRAMT BB R KA BELEFF R 30
B BIRRE S 100 4 TF R KA FEARZY 58 mi i
FERIARAE 10 45 5 I 5 22 W T B 3] 100 4E A,
TFRHA R KIBERAE A 4.06C . ZIFREMT B
4 b P A BT TSR PR Ol 149. 01 X 10° m®, A JF R
Pohk 576. 81 X 10" J/a, 4F 0] JF SR & 47 & A5 HE K
197.54 75 t,

R S A — RO SR O R 5 A
SERAEIE RIS R A fE . HR =M R
75 & R TR KL R R R B R R A B R RS T
R RAR R, (HAH LT & 7 KRR
Ref 91 BT A R /KL T B R SR 9 U 0 o LA R
B I A S 3 v R AR K 7 R TR A FT AR & s T
Redit AH T 5 kA IG5 B2 i F SR I IRLEE T B A
VE(E B8 b a] DL7E O 98 X A0 358 2 M 3O L 46/
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Fig. 7 Water depth and temperature change diagram

of four different conditions
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Table 4 Recoverable geothermal resources of balanced

Mining and reinjection in Rongcheng geothermal field

n LRIR AN AL | TR |
‘}f; KRS | R AT iﬁi;’fg gﬁ‘}ﬁfﬁi e

R (m) | BERAECCO (X10°m?®/a)| (X 10"]/a) GFo
Iy % — 150 2 106. 74 236.79 | 81.09
& 150 1 108. 39 133.32  |148.40
K= 170 2 149. 43 331.5 [113.53
L 170 4 149. 01 576.81 |197.54

4 g R

5 IR Ml AR F b PR R A R A A A R T A
TR A ALABLAL FE R R . LA b 3R H G 2 4
BT R WA 2 AL B AR RS A FER R VET B R D
B IR Z2 BE 2 A L T B 2 A 2 A TE 25 DR b 4
R S 3t DX e 2, AN T 70 o BH L DAL P L B .
ELRON X 2 B I )2 B 700~3000 m, JE
500~2000 m, #AEE B 50~98 C, /K& KoK BT bf,
it )2 5 T I G5 5 T B AR R .

I b A A XM B A TT T R BE R
99. 6X10° m*/a, HiL BRI A4 AT JF R 4 Dl 223X 10"
J/a  PratrElE 76.3 5 t/a, P ZER R N 6. 3%,
kIR S 62. 2%, 5 T 40 b A U
i 31.5%,

AT BSOS 56 25 Skl A T D SR PR A%
PEF W] SR R IR AT T IR MY L 45 2R R 7E T R I
KL N BEA R 150 m, AR FREA/NT 2C %
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Abstract

Xiong’an New Area provides superior geothermal conditions. Especially, the Niutuozhen and the
Rongcheng uplifts have witnessed many years of geothermal development. The majority of geothermal
fields in the Rongcheng are suitable for large-scale geothermal development. Also, the Rongcheng is the
main planning and development area in the early development stage of Xiong”’an New Area. Geothermal resources
are of great significance in developing the ecology and clean heating the Xiong”an New Area. The main thermal
reservoirs in the Rongcheng geothermal field include porosity-type geothermal reservoir of the Neogene
Minghuazhen Formation, and the bedrock thermal reservoir of the Cambrian, Jixian System and the Changcheng
System. The bedrock thermal reservoir of the Jixian System is the main thermal reservoir in the region, with a
buried depth of 700~3000 m, a thickness of 500~2000m, and a temperature of 50~98C. It is characterized by
large water volume, high water quality, and the inclination to reinjection. There is great potential for exploitation
at the center of uplift in the Changcheng System. The D14 borehole shows that under the Changcheng System, the
water yield for the stratigraphic unit reaches 2. 6 m*/h * m and the wellhead water temperature is 63. 7 C, which
is suitable for the backup geothermal resources in Xiong”’an New Area. Based on the stratigraphic structure of the
upper thermal reservoirs, the Rongcheng geothermal field is divided into the slope zone in the west, uplift in the
center and fault depression in the east. From the west to the east, the development potential for thermal reservoirs
gradually increases. The annual recoverable geothermal resources in the Rongcheng geothermal field were 763000
tons of standard coal. According to numerical methods, under the condition that the water level dropped to
no less than 150 m and the temperature of the exploitation well went down by less than 2 'C, the annual
recoverable resources of geothermal energy was equivalent to 810900 tons of standard coal. The results
from both methods are similar. The evaluation results can provide reference for the planning and

development of geothermal resources in Rongcheng.

Key words: Rongcheng geothermal field; geothermal reservoirs structure; resource evaluation; Xiong’ an

New Area; balance in exploitation and reinjection; carbonate rock



