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20164 12
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b R 3.1 AR HA Ba FA

Yovr AARAACEAE HO)o]l 33 “Basel EGS Projecte] 7 A% 53]
AR A T72(2013 12€) el A vpAl ApEI3e] A XX 349 X7 &5 (seismic
event)ol| &3 Z2AE A Tk & wpd FAH 5= SERIANEXC o3k 71
Al A 2191 ¢ (seismic risk)e] A4S FIA ZZAES A& AFRE HFT AA
sk ol AA AR &S skt et Ageta da, 9 ARADEAN A e
tu)o] =y “¥& EGS Z2AE 1AW F Aol (2015 129) H 1A
NAE 2006 =912~ vpAd ARAENE Z2AE F 7R 349 A xlo] A
sto] 2 AEV o A, 20139 79 29~ AT EZA(SL Gallen) A EHH
A ZRAEL g R 359 Axlo] WAZE o]F ZrAEVL FuhE A4

So] 7|AHe Y= S FE 30 o)A A Aol wrAstE EGS AIY S Fusln

2) Yevr AAAGY OO tEOIAF ROl A Yo AXAGL 2013 11. 30. 294 13} % AR A o] s =
Tg 7e/Ed e g =gz AE

3) 22912 vpAe] A9 20061 AELH T PR 349 Axlo] A o] Gt ZRAETL A FHE
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4) 9 HaAE FAEZAUSL Galen) Z2AEVL To & AfE A% dFstd o, o]F 292 A= (SED:
Swiss seismological service)®] +41 A3 f3F F=, A g, ezt~ 98 59 wAlZ 20149 Foll AR
o] 288 [d3AAe3] ATEIAR A, “Good Practice” Guide for Managing Induced Seismicity in Deep
Geothermal Energy Projects in Switzerland(SED, 2017\ 109)]
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Event Locations Event Locations
i East-North - i East-Depth
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Mol b-ghe 48 Zlo] WA oleha Hof ekl

d| AxAY Fo7#e ALustus 23 FeAE o]F 2016, 12. 30,

AR Slgek A grEe #3 b-gt A A 2016 120 15.5-F 2016, 12. 22.
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slgol WAskAl b-gko] sheh
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ol o) w A4 E AL 4449 AFAAA Sol md ol QelA bt EAE ST AR7A
AL (G PX2 Fol Ba) glo Bol e ow ) Ad ATl 2 olWEsL ek g
= %9 om @ me 2T Ho} glof ol 7l A AR E vhbe EAARS} PollA kol % | A%
Qo] A T4 bk ARE AZeA Eakn AT, % A9 A7 BEHE e TR 10 o5
AR A7F YR ol iR kel AHEs) SHaA ol BA Al 2 ouE FA m;ruw A&,
ool tha) Aeojeti B wae HARS z.wﬂﬂoﬂ AedAze] A9 pEo] o]l UHTOH “EH@SE 2 4
At OB S AHgaHE Aolw, SeATe] 44 Madn fEnte] 7 Wil R 10 olake] A dlo]

B Azsl 940l o F6e - ke 0%
18) 4o, AU, AR AFAAR A4



o] F Yook TAAIYZ 2017. 3. 1678 #2 & 4. 147hA] PX-2] 3%
PAFE A, e 9 415 FE 31 Aol wAs

el vt A2ALE FE 31 A B4 olF b-ghe BAshe] HF

- A AaAA9LE 33k s A T 22k Aol g

TE 229 AREY ¢ & R FE 319 Ao LASGAEUE 32 5

kg
%0
2
s
o
N\
=2
>
_‘
v
Ny
u
o
i
O,
%
o
o
ji=d
)
ol
L
=
Sl
M
N
N
i)
AN
N
o
i
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T 12 22|KI2 | 2&f 2EIRF2 | 3% SERFE | 4% 2EIK2 | 53 cgA=
Metistmrt 2| X= L
=4 - =4 2AM B A
17 = BAds zol ol24 0.836—0.744 o2 A o] o)A
PX-2 0.686 - 0.624 - 0.628%2

N 0.938—0.815%3)
7+ EMeh 2ot | PX-1 - ~ - 0.788
0.782%%
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Ha3wz)e 7I4E X252 0|85t X2 f2E eHiste 5o Aoz L& gho|1, AP &
A5 b-44(0.938—0.815)2 Z|AteAolAM HSE2 A& AZE 0|&5t0] &HEst gt
4. b-@t2 MEE o= FEIAF ol LS Lt =
7128 & ATt b-gk(0.744)0t ZAZ|IZE B FIF M5 b-440.815)2 2&t FE|AlS SR Y(2016. 12.
30.)7HA et FLUXZTS A2 LHESI0] ZAY HAR|ZE & A& b-g4(0.

Yove AaAQgo]l EFAAWH 7lol=gpl oz AF&3sl7] 93] 20159 12€¥
o #Adg “x3 EGS ZEAE W ixls et e wEw, 2013dFH W7t
(Mcgarr) 2009 AF2FY [2d 17]8 Zo] Fd4
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Jft
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N

A5 HA X2 (Maximum Observed Magnitude)”} #

20) Zang A. et al, Analysis of induced seismicity in geothermal reservoirs - An overview, Geothermics, 52,
(2015), pp. 6-21. McGarr A. Maximum magnitude earthquakes induced by fluid injection[J]. Journal of
Geophysical Research: solid earth, 119(2), 2014, pp. 1008-1019. Jung R. EGS—Goodbye or Back to the
Future[Cl//ISRM International Conference for Effective and Sustainable Hydraulic Fracturing. International
Society for Rock Mechanics, 2013
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A gy i A - Upper bound of M__, (McGarr, 2014
£°1 - =R BT
4= PX '_’_;: a2 Soultz-sous-Forets {Depth 3km)
Souliz-sous-Forets {Depth Skm)
Cooper Basin
Gross Schonebeck
o ] RosSmanowes
Paralana
Otaniemi
St. Gallen
w Inshsim
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Maximum magnitude
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-2 1 a i beiteedal .
10" 10* 10 1"
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VOHL e 32k FElat= Al PX-2 & F9¢ Folk PX-1o14 9 HjS=

Fol TrkehA ek dAISIE A 5& 2AR 4% FEAT A 20179 6

ARE TRAA feve A2ADTE Folo| A F AAA Apold] Fe)H Aol

_YE

22) AMEthstnl B wFE PX-2014 43 el AS AAsHA e o]fo thste] PX-204 FE 31
A o] wAysla, EFPo] & ekEAA @ 4 PX-10lA Fe]A=S AA 8w Aol 4
A A Al AsS AA A T kdERAE AP sy FEANe 9FAAS 100% B A 8
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< Q0 HolM PX-12f PX-22| 2|4 0|H&ES A=Z5 LIS >

m 2017. 6. 15. 5 ZXE 3|9 &
(“15. 6. 2017. WP5 meeting in Potsdam”)

- AR: & X|EX™ Atololl $2|H AZ? AFAMl 2| HAZA2 glch (Hydraulic connection between wells?
No direct connection)

- AO: X|&@d Atololl =gto] AS AHO b

ol
0

21 of

0>

IX| &=ct.(AO does not foresee circulation between the

|_

wells)

- CZ: & XA Alolof efMci(chEe] B)o| dFsArks WHE ZHE MAIStE Tshot 8tch(No
diagram has been presented that shows clear indication of fracture connection between the two
wells)

m 20174 6& Recommendation

(“Recommendation by the Q© group regarding the current situation and the next action at EGS site in
Pohang”)

- & Xg™ Alojoll f=2|& dZ0o| g1S(No hydraulic connection between the two wells)

B 2017. 7. 3. QO E2l 4x FEIXF 2AHEF
(“8. 7. 2017. Proposed schedule for the QQ-led soft stimulation treatment in Pohang PX-1A%)”)

- PX-1A2} PX-2 Afolofl $2|X odZHo| ZM=EX| 2*Ch (No hydraulic connection was achieved between
PX-1A and PX-2.)

T QUE2 AOIEEZZ & PX-18 PX-1AR 2ZEZ
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o]z QUEE 2017. 8. 7.~8. 14. 23
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2 A= Al 20169 12499
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AAIE 22 & F9) GA] PX-19 3670m' e == =5 Askd= w 2016. 12. 29.

N

TR 239 A ¥o] wAs Axk A PX-1o] 1500m'e] Zo] ol & AL x
Hato] 2000m2)E 593 A F(limited maximum volume) 2.2 AFG 3 A
1,756m' el B F9ets & 2017. 8. 14, 75 1.8¢ A xlo] @wAsA S
S FoshdTh

g a QUES 2017, 8. 22, seveol 43 FrElA= A3k =g dAe] )

AEA @skornz @AdsteE Ao Alo|EEHANS AATE AS AaLssd

23) 3675m“(27‘<} 5 7Y Al SFYH)-1500m' [PX-1914 zhEstar doka FAEE 59 GOl A9)]-175m’
(eFd o - 2)=2,000m'[A}5: Soft stimulation schedule for PX-1(2017. 8. 3.), Cyclic soft stimulation (CSS): a
new ﬂUId injection protocol and traffic light system to mitigate seismic risks of hydraulic stimulation
treatments(2018, Hannes Hofmann et al. Geothermal Energy)]
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[Recommendations by the O group regarding the current situation and the next action at EGS site(2017.
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TR E doiee 2017, 8. 30, 13:00FE 22 3] 9. 18744 A &¥E 5xF ¢
A= 71 T V oolAE Fx AI¥E 320mE Y 1,400 my B2 1,722m'3D 9]
55 PX-2¢ &F Y3t
olo wet [29 18]3 o] 5xF FEAT 7IF F AW A =FA L]
TE 31 AR #EA AYel 2017 4. 14. PX-22] Hd ¥4 +=F A% 3724m' R
= 1,208m'33) T B 4,932m34el] o] Z A A}

[28 18] PX-22| 5Xx Fe|XZ7HX(e| Felg Hat
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