—t

& www.kjdb.org R 53R 2015,33(19)
Ty T30 %‘fﬂ!#‘n 2§10

EHS, ®indE®, BME’, =L FAFE’

1. A B H =8 A R O =TIk, Kir 410014
2. LW\ KFIRFEL TR FIE, KR 030006
3. PEwE TR AR, K& 130022

BWE aE#kEHESTRAMR, R X RBFRE MM FFEEAL AN, i@ ﬂci%?umm,wiiujctrh#tuu;ﬂumt—:rabﬁc
T, FHETZHXRFRAESMAFTENELAERL, HIRERRP, HFRXAFtRIEERE AN 18.7C100 m, xS HEIE
35.2°C/100 m, T E S BEEFLH K T E N F 60~170 MW/m?, #i T EE AT W, 1% 3 B R HGESK B iR ED Eéﬁi%iﬂ,?&ﬁ%‘
FERF . FRHRT LEREMAEHERENZERB RS, RKARKTAREREEDXRMARBEE R AACTUEE
BRI EARDREEE, ERERRP, ARXbMEREE TREREA 260TC, A% E _LTEEE A 255T, 152 L
LIEE 7 3500~4000 m, il XAEIERIRERE, AERERS , RRFNTREFLBR,

*gﬂ :F,#“E H iﬂ’.#"ﬁ b H jcffb,iz‘\'um H pegin

HESEE P314 XHIRERL A doi 10.3981/j.issn.1000-7857.2015.19.011

Hot dry rock geothermal resources in Ru County
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Abstract Ru County is rich in hot dry rock geothermal resources with a 98°C hot spring distributed. However, research on the resources
is scarce. This study evaluated the hot dry rock geothermal resource in Ru County on the basis of borehole temperature measurement and
terrestrial heat flow survey. The results show that the average geothermal gradient was 18.7°C/100 m with a max of 35.2°C/100 m and the
heat flow changed between 60 and 170 MW/m’. Heat came from the deep magma in the geothermal field. The geothermal reservoir was
composed of dense fractures produced by sub—faults in the upper part of F1 fault and F3 fault. The cover of the geothermal reservoir
contained exposed granite on the east side of the Reshui River and Sinian slate on the west side. According to our model, the temperature
was 260°C on the lower site and 255°C on the upper site. The stratum thickness is about 3500-4000 m above the geothermal reservoir. In
Ru County, the geothermal reservoir has a shallow burial depth and a high temperature belonging to a suitable destination area of hot dry
rock development.
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Fig. 1 Location of the study area
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Fig. 3 Location of boreholes and contour map of geothermal gradient
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Table 1 Geothermal gradients in some typical boreholes
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L% HERRR/m e R i Fais i
m JE/°C IR i m THAKE/(L- (s+m) ™) (°C-(100 m)™"
7K1 34191 16.20 92.2 34253 6.52 TERINE A 35.3
7ZK4 341.73 11.00 91.2 342.50 6.63 e N 20.9
ZK16 345.52 146.80 88.3 343.21 0.09 TERINE A 60.6
ZK15 369.59 219.12 83.5 345.77 0.14 e N A 25.6
7ZK21 335.08 249.70 84.6 346.56 0.10 TERINE A 26.0
ZK19 372.37 161.22 88.9 340.77 0.03 AERIN A 26.3
SK5 369.25 139.50 87.5 340.95 0.26 TERINE A 24.5
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®2 RAAASIOREFTERNAMEEBEELER
Table 2 Temperatures in geothermal reservoir based on
soluble SiO. method

PR REFLGYS SO (mg- L) HAERE/C
5 112.0 143.7
W2 112.0 143.7
7K1 1125 142.1
7ZK4 97.5 135.9
ZK15 46.0 107.6
7ZK16 88.0 131.6
ZK19 30.0 94.2
7ZK21 60.0 106.1
SK5 75.0 1223
W 44.0 106.1
i 62.0 118.0

®3 EEMAGFLARE

Table 3 Heat flow in some typical boreholes

PR R HASRER Hb AR EE/ I AE/
Lo (W+(m-C)™") (°C+(100m)™) (MW -m?)
7K1 2.72 35.3 96.05
ZK4 2.72 20.9 56.85
ZK15 2.72 25.6 69.68
ZK16 2.72 60.6 164.89
ZK19 2.72 26.3 71.61
7K21 2.72 26.0 70.69

SK5 2.72 24.5 66.66
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Fig. 4 Results of geothermal gradient in boreholes ZK15
(a) and ZK19 (b)
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£ %30 (References)

[1] VAR, W12EHR, JELRN, S5, o KRl T M AR I 1 1P Al M.
BHE 4R, 2012, 30(32): 25-31.

Wang Jiyang, Hu Shengbiao, Pang Zhonghe, et al. Estimate of
geothermal resources potential for hot dry rock in the continental area
of China[M]. Science & Technology Review, 2012, 30(32): 25-31.

[2] BEAME. P MR BRI TT & ML 5Pk AR, h EIRRUE, 2014, 36(9):
4-8.

Huang Shaopeng. Opportunity and challenges of geothermal
development in ChinalJ]. Energy of China, 2014, 36(9): 4-8.

[3] i SCHR, XA, i, 55, o E IR R T PR ).
BT, 2013, 40(1): 312-321.

Lin Wenjing, Liu Zhiming, Wang Wanli, et al. The assessment of
geothermal resources potential of Chinal]]. Geology of China, 2013, 40
(1): 312-321.

[4] T SCE, XREH, Dhid, S FRIERE DT A BT AR ). Hheker
112, 2012, 33(5): 807-811.

Lin Wenjing, Liu Zhiming, Ma feng, et al. An estimation of HDR
resources in China’s mainland[J]. Acta Geoscientica Sinica, 2012, 33
(5): 807-811.

[5] Goff F, Decker E R. Candidate sites for future hot dry rock development
in the United States[J]. Journal of Volcanology and Geothermal
Research, 1983, 15(1-3): 187-221.

[6] Whetten J T, Dennis B R, Dreesen D S, et al. The US hot dry rock
project|[J]. Geothermics, 1987, 16(4): 331-339.

[7] Lim J S, Bejan A, Kim J H. Thermodynamics of energy extraction from
fractured hot dry rock[J]. International Journal of Heat and Fluid Flow,
1992, 13(1): 71-77.

|8] Zaigham N A, Nayyar Z A. Renewable hot dry rock geothermal energy
source and its potential in Pakistan[J]. Renewable and Sustainable

Energy Reviews, 2010, 14(3): 1124-1129.

[9] Brown D W, Duchane D V. Scientific progress on the Fenton Hill HDR
project since 1983[J]. Geothermics, 1999, 28(4-5):591-601.

[10] Richards H G, Parker R H, Green A S, et al. The performance and
characteristics of the experimental hot dry rock geothermal reservoir at
Rosemanowes, Cornwall (1985-1988)[J]. Geothermics, 1994, 23(2): 73—
109.

[11] Parker R. The Rosemanowes HDR Project 1983-1991[]]. Geothermics,
1999, 28(4/5): 603-615.

[12] Kuriyagawa M, Tenma N. Development of hot dry rock technology at
the Hijiori test site[J]. Geothermics, 1999, 28(4-5): 627-636.

[13] Yanagisawa N, Matsunaga I, Sugita H, et al. Temperature—dependent
scale precipitation in the Hijiori Hot Dry Rock system, Japan[J].
Geothermics, 2008, 37(1): 1-18.

[14] Wallroth T, Eliasson T, Sundquist U. Hot dry rock research experiments
at Fjillbacka, Sweden[J]. Geothermics, 1999, 28(4-5): 617-625.

[15] Zeng Y C, Su Z, Wu N Y. Numerical simulation of heat production
potential from hot dry rock by water circulating through two horizontal
wells at Desert Peak geothermal field[]J]. Energy, 2013, 56(7): 92-107.

[16] Chen J, Jiang F. Designing multi—well layout for enhanced geothermal
system to better exploit hot dry rock geothermal energy[J]. Renewable
Energy, 2015, 74(2): 37-48.

[17] Zhao Y, Feng Z, Xi B, et al. Deformation and instability failure of
borehole at high temperature and high pressure in hot sry rock
exploitation[]]. Renewable Energy, 2015, 77(2): 159-165.

[18] PR AR, TRAEZE, B I &, 45, BESR T MR 50 (T e IF R BoR i
TR BH SR, 2012, 30(32): 42-45.

Xu Tianfu, Zhang Yanjun, Zeng Zhaofa, et al. Technology progress in
an enhanced geothermal system (hot dry rock) [J]. Science &
Technology Review, 2012, 30(32): 42-45.

[19] E52Fe, e, i S, 55, T RCETIRTT & TR 2 WU BTt
[J]. B4R, 2015, 33(11): 103-107.

Wang Guiling, Ma Feng, Lin Wenjing, et al. Reservoir stimulation in
hot dry rock resource development[]J]. Science & Technology Review,
2015, 33(11): 103-107.

[20] Ly, PNCLTE, 7 SCHEAE. 1 E EGS /8 TRHT IX EEhl 5 Habr 4 B
). BHE SR, 2015, 33(8): 41-47.

Ma Feng, Sun Hongli, Lin Wenjing, et al. Target site selection and
index matrix evaluation of EGS trial project in China[J]. Science &
Technology Review, 2015, 33(8): 41-47.

[21] BRe e, YA, X324, b [E b RABR IR JE URs R D PRAG M. b
A0 BlEE AL, 1994,

Chen Moxiang, Wang Jiyang, Deng Xiao. Geothermal energy in China:
Formation characteristics and potential assessment{M]. Beijing:

Science Press, 1994.
(Fies#t Znw)
73

-



