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geothermal electricity production by low-median temperature geothermal resources, and to fulfill the goal of carbon peak and
carbon neutrality, this paper evaluated the resource sufficiency for a 10 MW geothermal power plant demonstration project based
on the heat accumulation mechanism and geothermal resources potential of the karst reservoir in Liangcun buried uplift. Based on
the correlation analysis between geothermal gradient, heat flow value and concave-convex structural lattice, thermal conductivity of
rocks, together with the combination relationship study between karst development characteristics, thermal water abundance and
structure, lithology, hydrodynamic conditions, the four-sources heat accumulation mechanism of the karst reservoir in Liangcun
buried uplift is revealed as: the first source is high terrestrial heat flux caused by the destruction of north China Craton and
lithosphere thinning, the second source is the thermal accumulation of the high thermal conductivity diffluence in the uplift area,
the third source is the belt shaped convective thermal accumulation in the deep fault zone, and the fourth source is convective heat
flow accumulation of diagenetic compaction water. Furthermore, the available heat resources and geothermal water resources in
the Cambrian-Ordovician Kkarst reservoir in Liangcun buried uplift are estimated to be 2.218 3X10"J and 6.34%10" m®,
respectively. Driven by four-sources heat accumulation, the Liangcun buried uplift karst geothermal field with high thermal
gradient was formed, and its thermal energy and geothermal water resources met the demand of 10 MW geothermal power station.

Key words: karst reservoir; four-sources heat accumulation; power generation; Liangcun buried uplift; geothermal water resources.
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JEE TG 1 300 2% M s T T R T T 25 AR 2%, 5K Bl Hi
K AR H L 1) TR T gk AR B B, S B
CELODULT. AR, T AN 2 1 DX R v L
M A T AR L DURR T Ui, DO R S A
RS2 #5J Hb R K U Bl BB T K B )
HAg v L TR A K AR K T R
407 RS A OGN M B X ) R X is RS ot R
RIS I U/ O I A G R IR\ 1 /N % N =
e L RETHRB S WS A E R

4 Hb PP

4.1 TEFAEEXRHRES
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Fig.6  Zonation map for geothermal resource estimation

TR AT IR AR (Kang, 2021)

Q=Ad"[p Co(1—¢)t+p,Croolt—1), (1)
APy wl B AR BRI A (1) 5 Ay A6k TE AR
(m®) 5 d Ry AE R (m) 5 0. 0 KA A% E
(kg/m’) s C. A AT/ (kg=C)) ;0 Nk
fitt FL B RS, TC i AN 5 o, O M FAOK % (kg/m’)
C, J b K e B (T/ (kgC) ) 5 2.0 #6if F 3
Wk BE (°C) 50,20 F BRFH IR BE (°C) .

(2) Hb A4 K 9% U5 5 2 R FH R BLIE X 2 R -
YA B R AV AR D 2 R Y b AR OK R A
(TR NG R RN

W=A«(d*¢+S+h), (2)
s Wk b HAOK 5 R B (m®) |, SR A P R K
FECTCEEA b Ry A TR R (m).
412 HERXRXS UM AMBBELS BB R
M MR AFE 2 O B K T AE X R4 ok 34t
BIX(KE6).
42 HESH®mTE

HRAE vty 1AL S I i 45 4 DX B A 1 oF 34 1
TR S 56 J2 51 349 b LR B2, 1 8 B 1 ST SR )
DX T #5349 L B e 55 )22 b 3R 6 32 4 I B 150 °C,
gy KOIL T AR 6 7 2 90 B B2 3 1AL S I i
135 “C. #4f 4 A 1Y % B 2 700 kg/m’, L #4HL
920 J/(kge"C). MoK 1) %5 FE 43 X T B 916.8 kg/m’,
A1 IEC930.3 kg/m?®, b #4H 4 180 J/ (kg+C).
IAEE R hER L - B L EP AR R R T
By R BUE 670 m. #6E FL R UM DL JE R R

x3 ABEAUMNARTEETEE

Table 3 Geothermal resource estimation table

s T TH AR 4 ¢ T o FRoK 2 T R 5CIREMERE MUK
(km?) (m) (C) (kg/m”) ) ) (m?)
I 96.98 4 000~5 000 150 916.8 1.157 410" 8.267 210" 2.93x 10’
I 51.97 3 500~4 000 135 930.3 4.878 110" 4.434 710" 1.57X10°
I 61.05 3 000~3 500 135 930.3 5.730 410" 5.209 510" 1.84%10°
Gt 210 2.218 310" 1.791 110" 6.34 10’
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At 5 B0 R R Y R B AT 3 BC4.5 0. R
gt A FH T B2 B AF B IR T & H A R IR 28 IR
JE L B 80 C. #fiff 3k B K R4 S HUME 1X 1077,
43 HHER

BHEITE X SEMRALKX(D) (2),3F
BRI X R R - R R R D
Z 9 1 T R AR R B oA 2.218 3X 107 T, A K
[ i Bk B PR O 6.34 10" m’ (£ 3).

5 M BB IR A LW T PEAG

51 MHRBIEITHERARES

PLt a7 10 MW HL 3 o B 45, iz 8 B E) %
30 a AN i) W, b 4R & ALY B e 2R BoHR 700 BU
My AR H Sl as AT T A A RO I B O 1.35X 100 T,
A7 B AT ORI A B R Y 6.09%0. A Y T A i
PR TR BE AR 5 CCRT B A Hom (K 4).
52 MIMBINETHREMHBKERE

K FARCT G 30 HL B AR A T =0 3 58
VR LR Y AR XY R L T R b EROK R R

P=NeXq,, (3)
X P & (kW) 5 Ne b 5007 3 &2 v & H
i (kWeh/t) , MR 4 s A 3 R R IS % R 4N
I BUAE L R123a . R600a . R152a 1t 3% 3 Fh A 6] & Hy
T & 5 q, 0 R (t/h).

R A0 R B S A IR T A5 R, 10 MW L
i % 21z 5 30 a W], Hb BT DR 431X T 2 150~
145 °CL 43 X I L M1 9 135~130 °C. A5 31 M 4 A, 3

x4 TRAKBIRTHRKBGRESFRERE
Table 4 Net power generation capacity of geothermal water

for different working fluid
K H (KW -h/1)

B FREE (°C)

R123a R600a R152a
80 1.29 1.34 1.29
90 1.9 2.12 2.02
100 2.75 2.89 2.75
110 3.59 3.99 3.8
120 4.77 5.09 4.84
130 5.92 6.57 6.28
140 7.4 8.05 7.72
150 8.91 9.99 9.69
160 10.69 11.92 11.65
170 12.54 14.44 14.47
180 14.74 16.95 17.29

T4 AR (2021).

®5 AREZBIR.MMAFHOEBEEZG THRHHKERS
Table 5 The amount of geothermal water resources required
under the conditions of different generating working

quality and geothermal water temperature

AT R

) R123a(m*) R600a(m*) R152a(m?)
130 4.44X10° 4.00X10° 4,18 10°
140 3.55X 10° 3.2610° 3.40X 10°
150 2.95% 10° 2.63>10° 2.71x10°

SE32 1T A H BOK BE PR R 2.63 X 10°~4.44<10° m°
(FR5), i Pufitt AR B IR 1 4.14 %6 ~7.01 %

DL SR W G vy v L ok o ke L A%
W10 MW b 28 i 3 BT 7 09 3R BE R 5 M R
KB
53 AEREHFEE

5 R B M AR K R TR IR SR G AR
HL, 3 35 S22 AT 1) G R e, (P 7 SR T A ) B 2
B 2 S8 ] X I D A R ISR [ R R
K 45 Yg % In] {8 (Kaya ez al., 2011; Diaz et al.,
2016) . 75 1 At [0 T FH X B 25 5, B [l 0 o K L Tl
TR (BT 5, 2011; BPTRS, 2018) ARG
PR SR VE I AT R T B 51 & o L A S, DT A
I Hb BRI A AR L L BT S 1 X IR R A IR R B
B S B A 1 W 2 5 1 5 T R A T R
Bl A ROK BB A R AR T B A A R
K ETE]E I G T R OR S A A (B AR
2021) , 78 BEAT SR UE A Jy F | B2 30 50 5 BB A s A
(4 4% ) S5 Pk R AE . A i, T aE ik 2 L BE L AR OK
R Ko B3R 56 0 R TR 1 i 98 M g 2 B
B AE A I E L O R e R AR AR, TR
I 5 I R REAE W] — & L B AR i I Y
6 ik

(1) AL b AT oy 5 L v (™ e oA 10 ) 35 D 284
YIEN LR, BB R TR R 3 000~5 000 m, 1
Ly R X 2R 76 K 24 38 km , P8 ¥ b 58 29 4.3 km,
ZREBRE AL 5 29 6.8 km, B TH L 24 210 km®.

(2) % db 7 Hb 2% B b 0 v R Y g o R
P - — 70 A e b v B 3m B IR A A R
MY R M AL B R, Zon o R X R
SR o R, =00 IR R T 2 X R A Y
TGN A R B K O I R FE U T R AR B
T LT 3R ol v Ll o R A A A b AR T
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(3) ATl v 1L R JE R - B R A S
T A b 2 5 AT R T AR R U O 2.218 3X 107 T
10 MW 1 #4 H 3l 30 a AN [1] 7 15 S8 32 8 97 75 #4098 R
i oA 1.35X10% T, o #ACf AT R B R A Y
6.09 %0 , FH 24 T $ A 3 A I B B AIK 5 °C T B 1) 4
P b 2R M AR BRI B R 6.34 X 10° m?, fR
TUE b A8 R 35 RF 2232 47 BT 75 1 b A OK 95 U8 B R 2.63 X
10°~4.44 X 10° m®, fi $Afiff b B oK B8 VR A 0 4.14 %0 ~
7.01%6 , GEAS i 0 Ll kB A R 10 MW B A
i Tt ) BROGEUR 5 ROK BETR A

(4) R WE I A0 Jm) B2 25 5 25 18 ] 8 X i e
T3 4EHF RSB L[] R O U M 2 I AR ) L Ry
hE ok R A R, R RIS L S g
] — 4% P #4545 o J8 GE N
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