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Abstract As one of the clean renewable energy, geothermal energy is very competitive. According to its genesis and exploration
conditions, geothermal resources could be divided into two kinds, that is, one is hydrothermal resources and the other one is Hot Dry
Rock (HDR) geothermal resources. Because of its universality and high temperature, HDR geothermal resources have great potential for
projecting future development. The assessment of HDR geothermal resources potential is the base of HDR resources exploration. Here the
heat flow map in the continental area of China is updated on the basis of more new heat flow data. Then the HDR geothermal resources
are estimated using volume methods with a thermal physical access in the continental area of China (3 km —10 km). Results show that
the total HDR geothermal energy is 20.9x10°E], which is equivalent to standard coal of 714.9x10™. If the recoverable energy is 2% by
computing, then it is 168 times of conventional hydrothermal energy, and it is equivalent to 4,400 times of total annual energy
consumption during the year of 2010 in China. Nevertheless, due to the limitation of economics and technology, the HDR geothermal
resources exploration within the depth of 4—7km accompanied with an expected temperature of 150—250 °C should be conducted in the
near future. Several target regions for HDR geothermal resources exploration are proposed, including South Tibet, West Yunnan
(Tengchong), the southeast coast of China (Zhejiang, Fujian and Guangdong), North China (BBB basin), the southeast regions of Ordos
Basin (Fenwei Graben), and Northeast China (Songliao Basin). Finally, the future tasks involving geothermal resources research are listed.
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Table 1 Estimative recoverable fraction of energy and resource base from HDR in the continental area of China
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Table 2 Estimated total geothermal resource base and recoverable resource in the major geothermal areas of China

o BEURHERL L (100%) AR A R (40%) R GEIR R E (20%) RBEHAE TR (2%) B

# WE  PraAniE b A g P it b A P& brife WGE AR A

X /10°E] 102 /10°E] 10" /10°E] 10" /10°E] BE0% AT I/%
H 4.30 146.8 1.72 58.7 0.86 29.4 0.09 2.94 20.5
ihld 1.81 61.7 0.72 24.7 0.36 12.3 0.04 1.23 8.6
N 1.73 589 0.69 23.6 0.35 11.8 0.03 1.18 8.2
AL 1.08 37.0 043 14.8 0.22 7.4 0.02 0.74 52
=M 0.82 28.1 033 11.2 0.16 5.6 0.02 0.56 39

29 Im
7~ S



] jcmik

£ 8 X (Special Issues)

B S 2012,30(32)

SCIEACE & TECHAOLOGY REVIER

4 HitH5EWN

FE T A b PR 2 H5 i v [ O b X 3—10km 34 B8 Bt
T HRE AR R (RO S 2.09x LO7ET A% T Hh ] b 5T A
Y Je) T 0 IR AL (2.52¢10ET ), AH S T 71.5x10° 14t bR
IS B 4% 2910 7T TSR 98 IR & H 5, R K 4.2¢10°ET, M 24
14.3x10° 42 ¢ b, 2 rp [ KB 2010 4F BE R TE FE B2 11
4400 fi5 . B LG RRIR Y H 2500 | b 458 Hoa 76 rp [
AR VR o T A A PR UL AL

o AT IR AT, TR AR S R, L
ARG PR A (2% ) 2 A% 48 7K 3R 0 i 0008 U PRI 168 5, A
W s T A Bl AR U PR R R Bl o ] b AR BT
FUASAL A o HR b A % F PR R 5 S A (1) G B N A5
FitE

DA A Hl BT R T T R A B R IR DRSO A T E K
i b DX ] B 3R T K X R e M X 2 R P (B o)
7R VT (T [ B ) ARl VT A ) BB R 2 T A b AR e
G TE A RAL (A ) S LK BT IR I RN
LTI FR S, AN 2 IR T 4—Tkm R JE Bt T4
RGBT A B B BRIR S 150—250°C.

B B IG5 0 BT 5 035 . (1) B EMR
e st B gt | e R M B Bt A XOR T G X, E— 2
B T P8 00 A S IR AR 4 1, Bl B &5 i ek
X;(2) & FTHRARAEHR AN TR W s
RS EE AR T e L B 30 3 % H 55 30O TT & R G
e ARWISE 5 (3) HE L LA & W o 32 3 25 4 ) 0 b B
PEEFFRF ARG &, e BT s 1 & R 22, R
T RERHE IR 55 5 (4) B A B A BRUEEE b RR A B AR B AR
AR A (oA P A AR ) 1 A R R ER) 1
ST ST T RCE R R E R P,

2012 47, BHE B E K s AR WF oY & R R (863 1R E
KR T T RCAE MR R 546 R H R R R I E
WeAR, B H AT IE K AR IT & DUE S0 IUA RS TG
THEUEITTRBR LA I E T2 AL 0T n STT R 0 S
AR OFE AP IFEAR R AR G0 R & T A AR
BRI TT &, L, TR S R ER BN A G T GE R ER
PR THLB M AR E . HEENE, TICAhIEETT &
AR ) 50%—60%F% & I FUS S seAS 17 A vl Aol 4
KRBT A0 TR XK AR A = E S LT
HARTT Ko, 76 453 F DX R b oA ok sl 1 23 1 v HE Al A
R, T AT, A JE 2 T A ] A B I R R
LR T A R FUHE 23 OIS 2 0 20 0 s =k

Sl AR A A P BRR K F A AT R BRI
WK IR A

2 3% X #f (References)
[1] Clauser C. Geothermal energy [M}//Heinloth K. Landolt—Bornstein—Nu-

B 30

merical data and functional relationship, new series, Vol VIII: Energy
Technologies, Subvolume: 3 Renewable Energies. Heidelberg —Berlin:
Springer Verlag, 2005.

[2] A 7. AR i B A ZR SE M. G e B2 ek, 1993: 1-240.
Wang Jiyang. Low—medium temperature geothermal system of convective
type[M]. Beijing: Science Press, 1993: 1-240.

[3] # £, skAEE, B8 H, 55 S RUBE BRG] B R e AARER
£, 1978(1): 81-93, 162.

Tong Wei, Zhang Zhifei, Zhang Mingtao, et al. Journal of Peking
University: Natural Science Edition, 1978(1): 81-93, 162.

(4] TEAER. M5 PR T [ H 4 BETT 2 ) FH I B G/ s bk, i i 4.

b2 T v ) b A B8 k2 O SR vl ] R L o 2R T 22 1
2. dumt: MR RRAL, 2009: 3-6.
Wang Jiyang. From the world’s geothermal energy’s perspective to realize
the development and utilization of geothermal energy in China[C]// Zheng
Keyan, Han Zhenhua. Scientific development of geothermal resources:
Scientific development of geothermal resources senior symposium.
Beijing: Geology Press, 2009: 3-6.

[5] Hu S B, He L J, Wang J Y. Heat flow in the continental area of China: A
new data set|J]. Earth and Planetary Science Letters, 2000, 179(2): 407—
419.

[6] Pl FH. )22 b A S0 IR 55 9 0P : AR AL & R #l[D). bt
P2 e b o 5 b BR P B 5 Jif, 2011
Yang Fengtian. Evaluation to the causes and potential of deep geothermal
resources: A case study of SuBei basin[D]. Beijing: Institute of Geology
and Geophysics, Chinese Academy of Sciences, 2011.

[7] Birch F, Roy R F, Decker E R. Heat flow and thermal history in New
York and New England[M]/Zen E, White W S, Hadtey | B, et al. Studies
of appalachian geology, Northern and Maritime. New York: Interscience
Publishers, 1968.

[8] VEAE WA, /WS, ob [ Bt X R b BRI Ui L () ] SR 2%, 1988,
23(2): 196-204.

Wang Jiyang, Huang Shaopeng. Chinese Journdal of Geology, 1988, 23(2):
196-204.

(9] A7, B MS. v [ K il DX b 3G B8R T4 (B O[] iR b
JT, 1990(4): 351-366.

Wang Jiyang, Huang Shaopeng. Seismology and Geology, 1990(4): 351 -
366.

[10] #1258, (AT ut, VA, b R R X O PO BAR L 4 (5 = W)
[J]. Mo ERY BE2E 42, 2001, 44(5): 611-626.

Hu Shengbiao, He Lijuan, Wang Jiyang. Chinese Journal of Geophysics,
2001, 44(5): 611-626.

[11] TR WY, RAZIE, W W, 2. DU £ AL a2 00 A R B 4 b B4 i
[J]. HoERY BE2E 47, 2011, 54(4): 1052-1060.

Xu Ming, Zhu Chuanqing, Tian Yuntao, et al Chinese Journal of
Geophysics, 2011, 54(4): 1052-1060.

[12] #R B, BAOF, Aol DR, A5, VLU AR RN I iy TR 00 2k R0 K b 480 43 A [J].
HBRL 2, 2010, 45(1): 317-323.
Xu Ming, Zhao Ping, Zhu Chuanqing, et al. Chinese Journal of Geology,
2010, 45(1): 317-323.

(13] B 65, 2, XUZE5C, 5. 7 Rt 4% M Mt 5 42 AR AT, 73 7
WS IF &, 2005, 32(4): 79-83.
Wang Liangshu, Li Cheng, Liu Shaowen, et al. Peiroleum Exploration
and Development, 2005, 32(4): 79-83.

[14] W E A, UGS, F BLF, % W5 A 40 M4 O3 G, ok
2412, 2009, 52(11): 2752-2762.



] jcmik

## S 2012,30(32)

£ 8 X (Special Issues) ﬁ\

Feng Changge, Liu Shaowen, Wang Liangshu, et al. Chinese Journal of
Geophysics, 2009, 52(11): 2752-2762.

[15] E B 45, XUZA5C, 1 TL35, 6. #0154 M O A A GE D). 4o
i, 2002, 47(2): 151-155.
Wang Liangshu, Liu Shaowen, Xiao Weiyong, et al. Chinese Science
Bulletin, 2002, 47(2): 151-155.

[16] ZBF &, T RAT, XG50, 5. TF B3 I It PR 231 R AR, o [ R
2% D i HhEREL, 2003, 33(4): 384-391.
Gong Yuling, Wang Liangshu, Liu Shaowen, et al. Science in China,
Series D: Earth Sciences, 2003, 33(4): 384-391.

[17] Ve A5, Wil T, DRk, 45 DU B0 A O P A JA RN SE 30 1T 72
[J]. A f 541, 1989(4): 83-92.
Shen Xianjie, Yang Shuzhen, Shen Jiying, et al. Acta Petrologica Sinica,
1989(4): 83-92.

(18] BAF-. [ AR e e XA A7 2R BORAFSE[D]. Abnt: v E Rl 2 Bl 5 BF 5
I, 1993.
Zhao Ping. Investigation of heat production in southeast China[D]. Bei-
jing: Chinese Academy of Sciences, 1993.

[19] B %7, BE55 1. FORRE P A9 0 F K32 30 T4 R T 7)), Mo
B2, 1994, 29(1): 85-92.
Hu Shengbiao, Xiong Liangping. Chinese Journal of Geology, 1994, 29
(1): 85-92.

[20] FE 7, VEAE N, AEsE R, A5 o K 32 R B R S B e A A
FRAE[]. o 3R22 4z, 2001, 22(1): 17-22.
Wang Yang, Wang Jiyang, Xiong Liangping, et al. Acta Geoscientica
Sinica, 2001, 22(1): 17-22.

[20] 56 f . o AL 40 0 A R AR AE (] MR
2002, 37(2): 196-206.
Qiu Nansheng. Chinese Journal of Geology, 2002, 37(2): 196-206.

‘BBEEREIIREZ

SCIESCE & TECHAOLOGY REVIER

[22] He L J, Hu S B, Yang W C, et al. Radiogenic heat production in the
lithosphere of Sulu ultrahigh—pressure metamorphic belt [J]. Earth and
Planetary Science Letters, 2009, 227(3-4): 525-538.

[23] He L J, Hu S B, Huang S P, et al. Heat flow study at the Chinese
continental scientific drilling site: Bore hole temperature, thermal
conductivity, and radiogenic heat production [J]. J Geophys Res, 2008,
113: B02404. doi: 10.1029/2007JB004958.

[24] S UUAE, 8L, AEGE, ST B0 AR R RO M TR 2R b
BSR4 5 UFSE (] MR B2, 1991(5): 552-562,

Wu Gongjian, Gao Rui, Yu Qinfan, et al. Chinese Journal of Geo-
physics, 1991(5): 552-562.

[25] VRS, A 5% 8 —Fh R A8 BERE - 0 R 7K 30 % 8 5 (). B
“FidRk, 1991, 36(4): 295-297.

Wang Jiyang, Xiong Liangping. Chinese Science Bulletin, 1991, 36(4):
295-297.

[26] fEZE M, w4l 2. PR 5 B BE b DX S 3 0 5 (T S BR A B2E L,
1982(5): 142-152.

Xiong Liangping, Gao Wei‘an. Chinese Journal of Geophysics, 1982(5):
142-152.

[27] Sanyal S K, Butler S J. An analysis of power generation prospects from
enhanced geothermal systems [C]. Proceedings World Geothermal
Congress 2005, Antalya, Turkey, April 24-29, 2005.

(28] WK BB T, VEAR G, X5, b MR U T AL RO 1 A (M. b
a: BRI R, 1994,

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

Press, 1994.
(%8 HNIXE)

.
-

W IEX

‘F-ReBRIIEBIRAXNHT 2013511 A1—17 BALET EF, WRKAS
ADTALRAIEFTALAFALLIBDPADRLIBEILERARALD,

ABRR RLBEDXYFERIFENARRN, RLAATERBERA DT ;K
TRTIEREBREA DL RIREIAIERARLIIEYABAR

AXARBAM:2012%54A308,

Gk . L BTt 1239 SAFAY RTRHEADIER,

Q@ 3 15 8 :softsoilcom@163.com.

A 4 R 3% http/geonjut.42137 .east—icp.cn/show.asp?id=706 .

31



