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Direct utilization of geothermal energy 2020 worldwide review

B HEEX

ALGZATHMAEELHTEEANGAEANFNL, F23HT 2015 Fe9RE 4
R, RAIEEE T 1995 4F. 2000 4F. 2005 £, 2010 F4= 2015 SF & & KA. B A&,
T HHE PERG AR KA BT R KRS EREGKIE. BEATRE
—H, BFAERT A GuR) ARHE. REEHELT 62 ANE Rie KBk
BRI A BEA AR LA mE . BB LZERR, BLELEEMT 26 A
Ko B, diak A4 A E K d 1995 F 28 4>, 2000 4 58 4>, 2005 £ 72 4.
2010 % 78 A~. 2015 4 82 ANE A B A AGY 88 o AR AT 2019 KT A4 A
Ry AL AEE, 4% F 107,727MWt, b 2015 F 33838 K 52.0%, F 24K
£H 873%, KX EAWAEARGRERIEER 2019 FRAGFELER, LT
107,727 MWt, b 2015 SF 8944838 T 52.0%, FE &K EH 8.73%. 1% A a9k
At % 1020,887 TJ/4F (283,580 GW h/4F), b 2015 738K 72.3%, A4 KEHN&
F11.5%. £ AN X509 HAE A 2 58.8% A Tk (IR) # Ik, 18.0% A T bt
Foagik (QLFEIFH), 16.0% A T2 BRE (L F 91.0% M T XEHAKEE), 3.5%H T
mERE,1L6% AT Tk A, 1.3% /A T IRk 3E fosa il ok, 0.4% A T Rk T,
0.2% A T akE A=b2p, 0.2% A T HALm A . &5 44958k 40 % T 5.96 124% (8100
Fek) Gk, Bk T 7810 7 vk = 2.526 1ok — AL HA B KA. XA
Rk KA, AR X THRARRT AR A. & TILF AT AEA
RE5REsF, BrEeMNetaek e 2 A AERPRAEIRT 2647 0, £ 59
MNERF BT 34500 AF, AESIANERFRITT 2226210 T A .
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Potential of geothermal energy in the onshore sedimentary
basins of Uruguay
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AotiE, BATeY AR AR TR NI RS KERAE (Lax) 494 R
Faits g3 Mg ZE MM AN IR T, RMNBWAET = NBEQRBAR L, F4 %
ERBREH -, AlE, PRMEKEZRL (595C) SRGENHEMELFTE
K E (- 3500 m) HX. BAKTHTFE&AEIEfAES A. £ Santa Luc i a #=
Laguna Mer  n &3, K EAEE 1,000 m % B EH K R 4 (<50°C) A& BALE A
9o

1 km

2 km

3 km

’

Laguna Mer i &3 fKiB X3k R 09 R Sk T 2R AR T 9
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A review of geothermal energy status and potentials In
Middle-East countries
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W ARG E AT AERREAFAZ—, AHBIRCHTHAERES
T RARTRELE LR, A TRY KA ANBEHK AT T LR, LR
RO E W RARE 1I3ANFTABER (MECs) TR AbE EHE . AR EH A
AR AR, PLAIERIFEH AR AT R, ARXLEREN, KEZHLGHT AR RN
WP RZAFAT AN IIRATT R, S22 A A IR EF . ALK, BATFTAF
AE KRR ARG EIFT R E 2R (100 ~150°C) A4k (150°C) tfExb i,
STF A BERAFBOEER, Ao F KA LHLLRRE KV — AT
AR AL £ 7, X E R LK R a9 ihae £ 7 H K (GEPTS). + 4 B
R UAFIRMNArE B LR, FRATHRAREE ZHK, OIEE R RKRE%
FoBORAEZR, AR A A A X EZF AT R, @355, 2048 R1E,

X ARA T R SR ILAY

Energy use (kg of oil/per capita) Electricity consumption (kWh/capita) €O, emissions (Metric ton/per capita)
3022 4683 6.9
2847

y/ 2896
Z, 258
1328 = ~

3159 3060 5373

= KSA « Irana = Egypt Turkey
* Yemen * Oman s UAE # Jordan
= Qatar = Kuwait = Bahrain = Iraq

* Lebanon * Middle East North America Europe

F 3 RE ROK UAn CO, HE K F %3t B
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Characterization and Comparison of geothermal fluids
geochemistry within the Kizildere Geothermal Field in Turkey
New findings with power capacity expanding studies
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Kizildere o # B2 L HF A ¥ A C e Zanitim, ZiiwlsFLFHR
Anatolia %39 BUyik Menderes Graben (BMG). £ X WA 4 NEF B (GEE |
&AL & N & IV), 8 G mAb LT IR S T AIR . R Ao ik X
B T st i B T H AR A T AT KO RIRBERAT A9 S . SXRAT R G A A
Ji KRIHFFAFIE (Gl g, 22 R4z & Fo 8 AR 9) M Kuzildere 34 B 49
A @BEITEIE, AR REN, RBAKRENA LS XEHH KRB,
DAL R I, A GEREGTR, K-E48 AR & R sk I, I8 &Gk E TR &
R AIE, BAVNA b EEAZ MG =H R EH R R 55 RE KR
BT B R ARIE X IR, T AT 448, Kizildere ¥t fig &R JEF R34 989,
B A& A X 0008 EBRE R BmAFIERECE, UWENTHEGE K4,

1400

ik 4z K 09 R F) § B @ B FEE
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3-D Geologic Controls of Hydrothermal Fluid Flow at Brady
geothermal field, Nevada, USA
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HEHFSZRKEEZRT, EHEGEELERART KRNI E RS RE T,
BiESI KT —FZ TR, IETHEWIE RAAKR, FEEENR., LI EFK
HEFEMEHRAERX, 2HEEN CTHAERBM T T RS, AFASNEETR
BlXERT) R, FEACR T R R = BT T Ay a8 69 4R AR, XA B BT
A B R 3T T M RIRAE IR ABENIR, TT R A B IR RIRE T & KBk A&
S AL A A AR RN AR F iR B AT, I T R KRR Sy R HR
Bt A F R KA a9 Z 43 h BAk AR KA fe s R T2 o9 Aomh, IRT &
BRI IEF R b F ki@, @3 TR (PCA), FEX LT FH =4
oA G AE S FedE A IS ARG A FedE £ RARA S X 18] 6 5 A AT EL L, X AY
YO B2 35, B IR e M i e
MELZF 54 FRAK
RANEBRE X
HREY, AEFaA
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T KA E A S
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Forced folding in the Kora Volcanic Complex, New Zealand: A
case study with relevance to the production of hydrocarbons
and geothermal energy
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B RKARNEB| AT X AR E R F BTN BB YR F A ENK LT
M, AREMTAE P E Rk, AL ARAH D IR BNALEZRGG
SHFFEZ M E KRR LA FR-FAH R EPE T RS RIZATRF R
KA SR FI ARG . X ERIZAIARE Kora KLhayidid 24k ko KAVRA—F#69
TR AR RIERIE R AT & G M EAR A T A 54 B A0k B AR A - T A2 A Z 18] 89
SHHL B, M mmtRiF e E E4 a9 @R 4, 3R A A8 SR 1 m-F a9 R A B2 N R
BT . X ARk (FRSL A FoA8 4K B) B A B TR JUAT S K A= 250-350 m 944 i& A2
K, E@ARYHIA 45 km® A= 35 km®. EfRIEW 18 MR T, P AABER (S1A=
S4) AT RTXZFIAE G R TAR K Ko AT PR EN 69 5 K-FAHE X F R,
BNKE AR K 5 5T LA Bt 5 B ET A, Ri, BT EXBEEH
X, %% %A BT EOENERE K, XEPFALREHE T 7092 KK
AREIFNE K, b RFBAEART R KT T @A L GRAR, XAP 4R T 50
“ERRFNRE I TIRHRPBET IO ERXREXRETEZ— W RAEXR LI G L
RAE — AN K A9 52 B FE S, AR B JUAS D 28 R osAR, AR AFBET 7 69 Ko s
RETRILHEHKELORBEMZ R, REENR, Blni G352 e /8505 %
T B R, Ak AR RGBS R T A A R
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Approach to the geothermal potential of Colombia

B HEREX

B A G A BB AR T R B0, FIB R A E R E A AL
BARG KA, FEARBLSEBR (FF) BREATROEEZ. HBSTGTE,
HTRMER. —AH RALGHFER, NEARA 2km?, BEH 1.5km, £EEE
ARRIEEHTHG-FHRERE, RKKELZHKN 025. —MHRFIHEL, MHE
. BE. AFEBESAH 0785 km®, 1km, 40°C (ABRBEE), RRKLA
A 02, AXAMBFILT, #EREHARGES KB TIRETE KRG, £F—FF
HOT, BRMLENITREY 324 NEEAS A 1656 NERE, EFAAHILT,
A LT6 ANBREE, S Kb R A48 K69 21 N R 2 69 3 KAz T 47 4 X
EHMEZ I 16 MR . RAFILT, HH oA A& 80 NEE T &y 21 bk
X #9 % @ 2h % # 1170.20£31.39 MWe, 44 #& 4 138.60+1.84 EJ. -+ 893
BALERIT, FFH. BEF - LRFRTEM AN TS RBHMMAEX, &
hEH R 141.85. 137.24, 129.94 #= 100.72 MWe, iX 3 3b X #j 4% F FHid 45 &
BagdbER, &322 Caldera del Paletar @ #= Azufral 3 X, @ 7 474 117.96 MWe
#28l9MWe. 75—, EHRFHATHELT M4AERE, FHEHEH 2636
MWe, -F3¥ & #A 3556 Elo & RWHFLT, #H 85 NRZFHW 16 N,
Hey b Bt fo kB HH 24951215 MWe A= 49.560.75 El. ®E# /892 11
AR ZE 09 Huila 2 X, itk 12.09 MWe, fi¢# %4 7.08 EJ. Cundinamarca
XA FHERZRRZGBOA), 0 24 NEZE, A m K9 A= (1575 EJ),
HEH 199 MWe. ARTFTHALT, L-FHLHFEfFHEREDH A 573 MWe
#= 8.76 EJo
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Genesis of Geothermal Fluid in Typical Geothermal Fields in
Western Sichuan, China
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ARG K LI A F AT ARG T3 R R B, B 3 TR A R A
RAREEEALE, AXLHRT F E W) G-I A 3 5 69 K oA 5 3T A2 F 3
PETFAA] o ARIEN R X GG 30 54, RFCEEERRX =AM E G 29 A5
BHIT R E R EE (5D 42 51%0) oM. sesbh, T A TR EGEBE, »
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WEAMXXF, LACNEAMBRGWRRE. NaFmNBRe28s, RARND
HE GG T RZRF SRR K, RREK; RN, RARSZMTRES, L
BHTRX -4k, RABEKERLG A, AREFAH, BRI TRLASMRNE
ANSER . EEAIEEGITHE
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Structural characterization of naturally fractured geothermal
reservoirs in the central Upper Rhine Graben
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Environmental, economic, and social impacts of geothermal

energy systems

B REEFEX

, BEMAFETABRM T @EA
A Fo R P

At (GE) & —APdEa =T A& T H 4R
MATRGHE o AT FRATHEGREES, LMERZEIE,
HAGHER N xRN B FaTAF HAGBARFRFH LG THER A, KAE
MERAT RO T ZEAOESTAREA, TRIRETRGIZEF R AR Y H
HEARRIT, £XE, SMRETHREFGFEMTE, HE T TEOBERS
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Develop an integrated approach for Rescarch institutes

Recommendations Mitestone Stakeholders identification of hot rock and ad- 3011 3030 and geothermal indus-
timeline vanced hydrothermal resources, and s
assessment of their geothermal poten- :
tial

Develop geothermal twols and
sub-surface models for identi-
fying switable hot rock and
hidden hydrothermal ifes

Research instisutes, hy-
2015-2025 drocarbon industry and
geothermal industry

Develop EGS pilot plants in dif-
ferent geological environments
including by cross-fertilization
with hydrothermal development

Geothermal industry,
governments and re-
search institutes

2011-2020

Develop standardized chemical,
thermal und hydraulic stimulation
techmiques, and new decision tools
Jor optimal rexervoir modelling and Tutes
to enhance EGS production

2011-2030

Improve management of health,

sufety and environmental (HSE) 2011-2020

and research

issues, including risk associated tadbinten
with induced scismicity

Realize long-term availability of the Geothermal industry
resonrce, monitoring and reservoir  2015-2025  and research
management in EGS institutes

Scale ap EGS plants to 50 MW Gonbcimat

and then to 2004 MW by stacking
modules in series andvor parallel

ing 202
Starting 2025 industry

Explore expansion of possibilities for geo-
thermal heat use by means of cascade use,
wse in space cooling, in new (industrial)
applications and hot rock CHP

Geothermal industry
and research insti-

Geothermal industry

Explore feasibility of alter-
native ways to exploit hot
rock resources

Explore feasibility of alter-
mative technologies to exploit
hydrothermal resources,

) 2011-202
' 1EA roadmap re- such ax supercritical fuids 20112020
garding geother- and co-produced hot water
prst from gas and oil wells
Explore feasibility of alter- 2020-2040

native technologies to ex-
ploit of f-shore hydrother-
mal resources

Improve hard rock and high-tempera-
ture, high-pressure drilling technology,y, 1 50>
down-hole instrumentation, and well

District heat industry, re- menitoring

2015-2025  search institutes and geo-

Develop cheaper drilling technologies for ex-
ploration, resource assessment, and develop-
ment and exploitation of reservoirs and ex-

thermal industry
2011-2025

2011-2025

Research institutes,
national govern-
ments and geother-
mal industry

Rescarch institutes, na-
tional governments and
geothermal industry
and hydrocarbon in-
dusiry

Rescarch institutes,
national governments
and geothermal indus-
"y

Drilling industry, re-
search institutes, hydro-
carbon industry and
geothermal industry

Drilling industry, research
institutes, hydrocarbon in-

10

dustry and geothermal in-

plore advanced drilling approaches St
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