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Fig. 1 Distribution map of 41 hot dry rock (EGS) projects in the world ( project number see table 2;

division of tectonic units from He Zhiliang et al., 2017&; landscape map from LI Jianghai et al., 2014#)
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Table 2 Table of 41 dry hot rock ( EGS) projects in the world according to current status and start time
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TR AR )




%6 4 B AT HCE AT IR & R S M T R o i 1465
. , _ KHBES ;
P No. T H ey BLAR JA Ay (MW) TERLk R
Sigfisson and Uihlein, 2015; L
HA | 29 Hijiori FHs | SRR S55) | 1985~2002 0.13 igfisson and Uthlein, i
Shyi-Min, 2018
ER 30 Ogachi TR | SR (K& 1989 ~2002
SEWR (B
: [ 31 Cos P ) 2002~2012
K TR e
1 ] 32 GeneSys Horstberg F#s 2k 2003
EH 33 Bradys EGS 2R 2008 ~2015
34 Desert Peak EGS LR 2012~2013 1.7
) &k RS
[r3Es| 35 Bad Urach = m;;li?lli(ﬁ\) 1977 ~2008 Sigfisson and Uihlein, 2015
) | B (B EOR
BRI | 36 Hunter valley Fin T i) 1999 ~2015
BKHITE | 37 | Cooper Basin Habanero | T3 | &1k (%4 ) 2003 ~2013 1
Fii+ 38 Basel TH#E | KR (HEERRE) 2005 ~2009
EH 39 Southeast Geysers EGS Kk (FHEEE) 2008 ~ 2009
Bii 1 40 St. Gallen EGS | Zik(fEAHiE) 2009 ~2014
Song et al., 2015;KGS & CCPE,
shE | 41 Pohang Fas | KIE(TIKIE) | 2010~2017 2((;56 !

S TT R T A A 3 LUz B E I U
b v S A 2 TR R BT O S R GERY — )
R BT A b b 7 T DX Hb VR A A AR R AR
WA TTAR Wy 5 B0 S5 e 9 b TR B B (105 °C/
km) o FPRRT I 2 SR I S T M B X B S A
8T DY S BT U0 A AR T, 7 AR AE 20T T IO
TR R S e g as gl B R A S A R
ST T W)= (B 305 ,1997) o B3R T o Iy
THETF R H EEE B Z R B2 TR
AARHZ AN AT R AL AL b R A I 3 SOA] gk — 20
X153 AR S K A AR 1 48 B TR ER I — = Bk R
B (Vidal et al., 2018) , K#E s T#E T £TH
DATF 2 1 B st 35 o7 19 A6 B it = o B AR
Insheim 35 B {37 T~ 55 i, OSSR R 7 34 5
3500 m,

AR TR 2 b e B Y2 R =
TRM_E RV E, E Landau W H 1) —5 R
DURE )= DURLAE I o (Bl AR AR ) I 3 AXU g
wOCEMZEREN T ERE =S R/ E, 18E
Insheim W H & &M =& K A6 51129 500 m
J&,IF & H % K AR A B ( Baumgirtner et al.,
2013) ; 78[E Bruchsal 5 H DI —& R =& RZWA N
H )2, & K B ) 1 b o P 1 5 i
( Meixner et al., 2016) , MEIHZE AL,
25 120~130 C .,

AR S K& L RE 7, 5 E Soultz-sous—Foréts
XSRS TR 32 7K AR A2 48 B 2 R T i )= 0k

T AET X 4500 ~ 5230 m 8 R TR 46 B A T R T
VB, BAERE 2R IR B — < BB R AR IR 2
327 + 7 Ma ( Cocherie et al., 2004) , fLEEEEZ1 M 0.
5% (Géraud et al., 2010) , & H N—S & [n] i #EHT
it Basel T H &8 T 2K i AE g M N A —R =
BT RAGRK A FIH T BB AR MR B — BBk,
% & NW—SE % NNW—SSE i [n] B i 47 ; 7
Landau (2400 m ¥R &) Al Insheim 5 H (3500 m &
JE ) B8 32 7K A A 1) BREAR AR B, HE R Y K
BT E — R R 4R 1 BAVA 2 P B it A it 3l
(Vidal and Genter, 2018) . ££ixi A #ufif = 4 AR
150~165 C,

LN e - LR i s B ] SR
WBIRBARLRS, IEAT R sz KR G
AR BEARAE B AR AR AR 1) — s B R R (H
oI H B AR B AL B A 2 W LD AR DR A
JZ M4 )Z (72 Bruchsal Fll Landau ) , #8435 2 B0
RS )ZE (5 E Insheim) , {03 [ Soultz-sous—Foréts
Fi% -+ Basel W1 H &M T AR — A RHERK A2,
22 BHARM

VB LAy 2 1 e T ) K L S0 R AT i O 57 T e
JRGLET AL, PG A v AR 2 R ) (A AR
B3 T 5 AN E B AR ) ZR PG 4 900 km, B AL B
120 km, B A7 ML Tl 2t R B ) i
RV, 2 b EAT PR AR A R b A (8, DA SE e 2R
ELAAINE A 5], 3500 m I i e AR e R ) J22 0 32
2] LIIAE] 40 °C (Agemar et al. 2012) ,



1466 Mo R

it I 2019 4F

JERLA A e 1 A EE R H B B Ak
R— B R TR e s R W Je)n
RE AR B A SR TUAR ;b AR Uk
BN RIN S, KB EARS G458 (Malm)
BRTRER N A A2 2 h L A
4 i 2 H = A 4L ( Wolfgramm et al., 2007) 5
W P S oty 3 20 S W A i 5 IRV A i il 42 7 A=
DRt 52 A DOR s o T 22 B v i, Bt B
|l R LR 522 JE A B AT v T RR S h 3 1Y
NGz b B R G T R UK 04 B B A 2 1l b O e JE R
SERLE 5 AN B RS s BT 4L i N AL RS kB
P DU CRAMRSE,2011)

FERL A 4 N 9 T A T R 0 B A 1 Y

Unterhaching, Mauerstetten, Falkenberg, o A

Altheim FllHi+: St. Gallen , 3= Z 45 v A= BB R ER 5
fiti)=, B Falkenberg 3 H &1 45 J- 16 B A T 2000 ~
4000 m, i iR BE 2 105 ~ 150 °C ( Sigfiisson and
Uihlein, 2015) , SZHiAH 5 @RS S22 1k
SN | A A PN B R R 22 B0 8 3 T
AR IR B B 7, B3Ik — 4, Moeck 25 (2013)
Pt T ol 2 AR 1 b R PR B X AN [ R R
Ay H 2 A ) 2 2 ML I ) 2 S5 AN R O VR T
JREEE W

3 A Rmi e IX T+ HeE
TR H A

J63E R e DAY 11 AT RCE T R E
9 AN T AL SE AR B b R A= AU i 8 B LA

5° 10° 15° 20°
1 1 1

Y& éj . v

VR ‘
49 4 ) &w
2 13/28/19"".'!""""r

-49°

440

-39°

-5° 0°
I B AR R A - A VGRRAT
Caledonian fold belt VR Varlscan fold belt

Y E PNURE Sl
Eastern Europe platform passive margin of Atlantic Ocean

5o o
Pl 2 IRt DX A I A T H DR iR 38 BT840 A () 3 DXl AR AR AE , 2011)

Fig. 2 Tectonic map of hot dry rock (EGS) projects in Europe (tectonic units according to Zhu Weilin et al., 2011#)
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Fig. 4 Distribution map of the main craton shields and hot dry rock (EGS) projects in
Australia (tectonic map from Cawood and Korsch, 2008; Zhu Weilin et al., 2013#)
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Table 3 Table of tectonic setting and reservoir characteristics of 33 hot dry rock (EGS) projects

in the world ( Source of data see table 2)
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T IE Cooper 7 b Habanero KA (i) 3700 ~ 4459 242~278
L T IR TP PN 0 G R 2 Paralana A (THGE) 1807 ~4003 170
e A Hunter valley e (THE) 1946 275
B I B2 i A Altheim A Bk R R A (EGS) 2165 ~2306 105
Unterhaching rp R BRI (EGS) 3350 ~3380 123
G B FE M Mauerstetten A RIS AERE (TS 4080 ( 21 ) 130
% St. Gallen AR TR (EGS) 4450 130~ 150
i B /R G 308 A A ST 7 2 Lardarello A Fi A (EGS) 2500 ~4000
. Neustadt—Glewe WA (EGS) 2320 99
ELELERTS Grop—Schnebeck W s (THGE) 4309 ~ 4400 145
PG IR 5 P4 A ] GeneSys Hannover =ZERWE(THE) 2900 ~ 3800 150~ 160
Bruchsal =& RIE(EGS) 1930~2540 120~130
Soultz-sous—Foréts AmL R (TE) 3600~ 5000 165
B IR B Hr 8 A b 3K B b Insheim TERWE ARLARNE (EGS) 3600 ~ 3800 165
Landau ZERWE ARLIEREH (EGS) 3170 ~3300 159
- Basel AR (THRA) 2700~ 5003 Titit 200
X Raftriver 75 i (EGS) 150
% Newberry Volcano KOs (FH#GE) 3066 315
e . Milford BrAERAIER A (EGS) 2133.6~3854 175~230
A SIS LA P il A Coso KA (T#E) 2430~ 1956 300
Bradys K (EGS) 1320 200
Desert Peak MU (EGS) 1000 210
ZEUA R 1L 7Y v T A A /LA (T 2927.2~3705 150~236
IRET | JC SRR R LA B s B TFE A | Northwest Geysers AR FRUTRBA (EGS) 3058 ~ 3396 ~400
Fadh | Rh L A KTV R T TR A Berlin KU (EGS) 2000~2380 179~196
IR A ZRF Pohang % Pohang A (T 4348 ~4361.88 27 180
i [V SRl Hijiori A (T 1788 ~2300 270
b PP K L Ogachi FERA (CTHE) 400~ 1100 60~228
ﬁt ot U A RS LA R E A Fenton Hill T FERLLLH A (T 2932~4390 200~327
i Lesser Antilles K LI &% 3IKAHF Bouillante KL (EGS) 1000 ~ 1500 250~260
CEG Eden AR (T 4000 it 180~190
A B A8 7 VG RE Ay Rosemanowes KA (TH#E) 2600 79~100
X Bad Urach BRUE (THGE) 4300 ~ 4445 170
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TE 170 ~ 180 °C , Fif i L Hb A T AH T & W H F 2L
B H TR RO AR B R 388 73 140 Bl 7% B 07 8 4 | P Mk
M, B DT & v A SRR R 3k 25 i 2 P 1) T A 5%
VR T B AR X =& R0, tbah, KA W 7%
Je ZE b A BT X AR B A LR 1 T CE TR R IH
S4 ST IS T e 30 32 B0 A A WY Al B ]
IR VST RE AT P G S P b AR b SE AR B R 4
1 LLVHE N I AR SR 20, 43 ) LA e 28 K Ll S L
B A AR R AR B KA R B Z
I A 2 Tk BE AR LA, A T 120~ 170 CH E 5
HAT 150~315 C, 45T IA T L0 H b g2
T B e A b DX 3R [ 7 g AL T ICA T AT H
Hb ST S A B S A0 S8 AR IR Ak N G T HRCA T R
HEA @RI, SIET IS 250 5 ok Ll i
T TE AT H B TR IR R VELIX A,
A6 VERE A B X A B4 T A R & T H 4y
KT

6 %55

B 2019 4EW), B H TS S5 550 T 41 T
PEETF I | B A AE R A6 SE P I T
P SEYN Y 14 A EISE, Hrh R | 58 1 ST #4
EITRARZMER, 41 DT HT 25 Mg T 15
Gim YT HETT R |, 16 48 T 1 50 51 A R
FL(EGS)

SEBRTHGATE R H Ak (1) R AL 1 1 S A4
S O 3E b A 2 A T A S A
M GEIAC AL RO )RR s J X, s iE 4
HbTRY 11 2 R T A R B R AR I PG g R T i
T R I T R T H A A e I A R R
A3 RO R BT R AT | PO R 65 3 48 Z TR
FE A3 H 35 B4 A 7 AR B B R ST 4t P9
At SR i LT o 5 IICET I Rt S ok L
AT S T R I H AR TR E SRR IX

IR AT JK B 30 Ay b3 o g A6 SE AR AR
Pl Bhhr v LT P9 AR AT I T 2 30 H 40 A
NSRRI, PR TR, 53R E T IE %
PR3 A DX ) b BT ) 38 8 S B — o P AR ALPE |
40 A BT HICE IR TR -5 R D AR N 2 6 0 3R
HELA T AT A H A HE N SEM, B
X PR AR I BR B | 2% 3k 1) 3 i S 2448 A Hh
B T R TR G B8 1 A B P AR — e i 1 4
YEM .
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The global development process of hot dry rock ( enhanced
geothermal system) and its geological background

MAO Xiang"*, GUO Dianbin"*, LUO Lu"?*, WANG Tinghao' *
1) New Energy Research Institute, SINOPEC Star Petroleum Co. , Lid., Beijing, 100083 ;
2) Key Laboratory of Geothermal Exploitation and Utilization, SINOPEC , Beijing, 100083

Abstract; Hot dry rock is one kind of geothermal energy with great development potential. It refers to the
rocks with a temperature higher than 180 °C and does not exist or only exists a small amount of fluid inside. Since
the built of Fenton Hill project in the United States in 1970s, 41 hot dry rock (EGS) projects were constructed in
14 countries around the world. Based on the existence of hydrothermal reservoirs around or above the hot dry rock,
the 41 projects can be divided into two types, 25 belong to traditional hot dry rock systems and 16 belong to
enhanced geothermal systems ( EGS). From the point of plate tectonic, these hot dry rock ( EGS) projects are
mainly distributed in the thermal realm of the Eurasian plate interior, the India—Australian plate interior, the
divergence and convergent plate margin of the eastern Pacific Ocean, the convergent plate margin of the western
Pacific Ocean, and the volcanic island arc area of the Caribbean Sea. From the point of the basin type, craton
basins, foreland basins, rift basins, fore-arc/back-arc basins, fold belts and modern volcanic belts are the main
structural settings of hot dry rock (EGS) projects. Among them, the foreland basin which represented by Molasse
basin in the European Alps fold belt, and the rift basin which represented by Upper Rhine Graben in the European
Alps fold belt and Nevada basin in the north American Cordillera orogenic belt are the two main basin types with a
large number of hot dry rock ( EGS) projects. Considering the distribution of China’ s hot dry rock, the
development experiences of the Upper Rhine Graben and the Nevada basin will be valuable for exploring and
developing hot dry rock (EGS) in China.

Keywords: hot dry rock; enhanced geothermal system (EGS); development process; projects distribution;
tectonic setting; reservoir characteristics
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