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1~4 A 8 HUZEH—) - EHERISREIREEN C1 73 JHN 00:10 Bz
24 9 H~10 H » 21 AAPG 55 = Jelti 5 - BApS SRl bt & &

34 F 11 H~12 H - £IFERHT C1 9388 HHHk Rtk Efets:
(Z)I2HEEBARE
ZEHREER R R o A[4E P BB S AR SRR R A -

1LINEKHEZL Slave Point JE&HMEE JRRFIE-DATE B EHmELEE & HY Clarke
Lake 5 H Esfl(Geothermal Resource Characterization of the Middle Devonian

Slave Point Formation at Clarke Lake Field, Fort Nelson, B.C., Canada)

PEIIE R Ay e 240 Slave Point & 1y 1 S5 e » 34 it pg I
SRR AR SR S (1] 1) - A]%E 50°C/km - DST HIEA V4500 E 96.2°C - Clarke lake 55

HAZAER] 1 FHR(2)" AL E -

Clarke Lake SR HHY H 5 bEAEEREUR MRS RS GERERRE - HALEeR
Hi[E Fy 5-15% > 2152 100 £ 4000 md > SPHEEER SR fy 98.2°C - ATIHAYIE
3t H SR AR i B B [P Mt R 5 /K BBt - 5 (1l el [ R 2 A8 I B it g
IKEE BRI (Rt R B T) - LIRS RAARHVE R - AAMagalsesi - e Lk
RERTHNEK - (BB IR A IR T - BURI @Y EKRE SRR > Hi7K

IS B3 2800m>/day » i BEHAE B 116 ton/hr o

PRI AN A B S a A R E e - R E M ERER ) (R & DU I
FLISE R B2 E RGBSy T B0y 9 i H a0 (R B 2 (e plee {F AT
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FH(E 2) > FEHkan BT E AT T Petralsim T -

H =S LA A SRR AR B - TN ORI /K I SR AT AR g FLaa g
VIS RS > TR T RARTEEL IR (mouldic) & 2% FLilR (vuggy) /B BRFLIR - (i
FLBERELZIERIETT - B THHY LR Ry 6.4% > 21ER Ry 124 md » foafF
MBS - BEEOEN ~ 80 bR FREY S BRI - #ENSERIES -
B FLIE AN T - RIS eI H 28 1 i LIIR R RS - A3 A e (E A S AH -

PIFLBERELZE Ry 5.1%81 183 md » S an B AR ST S A EREGAT T AT
WRBVRIE B 53 B - 2 EHratEd - dUERERAA IR R A
H B Ef LS E TS - AR EARE E A

AR A5H5E Clarke Lake & E AR ERVK 25 FHYRTTIE - FERBIEEE A
eaPEE - M TRIAH B 20 Jm Bt e K —(E S AT 3D 1R - 55 —4H 2D
I FH BT 4EM8 R 4517904 » ¥ Clark Lake 48 FHRIFLISEE B 8B 4 543 TR
Y AKEFEEG - 55 4H 20 PR P 2 SEh RER AU S » DU BRI 55
EAEHITLIER RS BRI ARIRTE - 55 = (Em R H i A A S AAREERE Clarke
Lake SRFH{EEEFLIEER OSBRI R E OIS A AT (SR FH L
IKEERRERE G B EE -

W H RS SRR (8] 3)451F Clarke Lake SRFH#ETT 25 FFHYAEE » 76 Kig
FEEH 2 A (plume) ~ 25 &S AIK A S B A EE H I AT B (thermal
breakthrough) - f—¥fiy4 7 ~ [ELEFA 300 kw HYSFETERE - QIR 4 C1[H]
AR 8 CAEEHARCH LRI > RIEEF RS EE f 2400 kw

ECELLMS-

FIF BB E RO BEER R ABHSE - #5548 Slave Point [EfEEEEAIME - I
TR B E Y O B A AT F LR - W10 A BB R LR A B
AIFFE AR 25 A o ISR L —(E R UREERR R e (E I TR B R S 1

7
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125:‘W 129"W 115"W 110‘°W 105."W 10(2'W 95“’W

Geothermal Gradient

[°Clkm]
I < 20 -60°N
20 -25
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30-35
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W 40-45 s
I 45 - 50
> 50
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of Precambrian [m]
Kilometers
0 100 200 400
S ST S S —— |
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F52°N
; S : i 2 pdon .wuN 1000
NN 2
48°N+ F48°N

T T T T T
120°W 1M15°'W 110°W 105°W 100°W

1 PEINE A ECTE - (S. Weides and J. Majorowicz, 2014)

Facies 2A: Massive stromatoporoid

Depositional Facies boundstone

- BUILDUP FACIES
- REEF INTERIOR >
LAGOON ‘;?:1‘ AMPHIPORA LAGOON REEF FLAT REEF MARGIN
, -
" TRCT UPPER MIODLE 7 Lower -
| o |on| e | oo | | e, e e

e s B S _~on -om  Facies 2B: Stachyode
i P packstone to
(o - 30f1) 3

grainstone

301 10m
(15 - a8tr)

4811 15m
(40 - 858)
e 661L - 22m

(55 - 90t)

PALEOBATHYMETRY

. 90

(750 ana
Deeper ) |

-
NODULAR LIME 7 o

4 MUDSTONE
Facies 1C: Faciesii:
Laminated A;::pe;'po;a - BASINAL FACIES -
1]
mudston i . A
dstone wackestone s (Wendte, 1992)  Facies 3A & 38:
Stachyode - 2
Ambhi Crinoid
mpk Ipt s wackestone and
WacKELone mudstone

to packstone

2 R E B RREIL R R (RS




Time = 1.57286e8 seconds Time = 7.88924e8 seconds

~5 years 25 years

Inj Prod Inj Prod

L

3 Clarke Lake SR VKA EBEFEEATR - BURAZGIHEEZ/KIEE 25 514
G ELESIT R - AR 2GS 8 n 1R 7 25 4F -

2. CEEIRER A B B R HBIE - BB Molasse ZthEREELCHIE
KB &S TIERE EZE R 41 (Seismic  Attribute Analysis in Geothermal

Exploration for Carbonate Reservoirs: An Integrated Workflow and Case Study
From the Molasse Basin (Jurassic, Germany))

R E AR ERAC (Malm) b B2 122 R BT Molasse 2N 2% g sth 26 - ZE PR E) H AT
J& o AW HATETHY 3D MM LIERAE - Al DRtk a s
/A EE (RGN RE IS R E)ERF ~ FTFEEAR - WiHEEEAE
IEEAEHAEESE £ 1L -

_EEROR AR B E S A S AHAH R

(1) EARE IR E R — By 7 AH (basin)
EINE IS/ B EE— R (reef)

IR IS BB AR (S LB A= 0y A e b RS (buildups) 4B 5K -
B R R EAEE A o A Y et NI RS E M 5 e e e & - 3
PR EAE RS - IREY EEELEN RN - ke ERERR
100L/s » HELDUNERAR] |

(1) 7A1F H (karstification)

Q)BT HE L



(3)EnVE f A5

BEE FEVERAS 30 Ml ~ 2 DI R HALNsR BLE g - DU RS
P LRSS ¢

(1) JesrtreeilEm T - S NERsR R R R E A (] 4)
(2) REEAH A T KRB & M (] 5)
(3) EMIE M

A. RESERAFEHGRI TS 7 G TR A58 E (sum of magnitude &%) - 25774
il > LR ST ()& (buildup) ERIE G (basin) i - EEAIEREA A 2 T2,
HHVERMEBIE (B Sl ~ TR~ =lE) - A8 6 - &y 7 ek
1% 3D EEME BRI

B. FHEJTE M EAREHE V] (E (cut of )iz An[aeE » DU 7y dr i A Bt
M o B RN BB IE R —2([E 7a) -

C. W ghErHELs] > BURGERGAH BRI R ~ F2 A R 2% (AT oA (]

7b) o

E(EREE AT TAERABRLLT 3 8
(1){ERF f]_E B2 ] e B e i

(2)1 AR {CL e st 2 PR
(3R n] FUAIMEHYAFRE ~ BIRGREEE AL

REACEL G-
AT Te R R B 7 A A (karstification) 55 3 {#{E A & A & LI »
E2IE R - FERERL A PRI RIS L E R AR E RN - BT TAER

BEEG T E BB R ) - LG - 10 S ER H AYE
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3. dbERMI AR ELAREE R/ B (CLR)FEILZRM I Williston 23t R B HYEE(E
BRI B EE G (The UND-CLR Binary Geothermal Power Plant in the Williston
Basin, ND)

PG B E R E BRI E 2 ER > REEEIL 2R NG R ERY Williston
b - [E 8 By Williston A RS ST IR H A 4R - fEfg 2 aX

Williston it it BNE IRV E B SR 22X > AERVS ARG HR S RO e A e
BETT o ZHNIVEREGE 50-70 mW/m? ~ BREEEEE A R BB IR S 100~130°C -
PRI 3~akm - [Nl fE LA {RBVEGEHAIRIEE & - FTLL 2km WA S HUGESE
JE P REATT

PEEE(EE R EE) BVEHREEY 1.2W/m/k

Lodgepole form. K

v RIS BVEREEY 3W/m/k

ALY HEOKH 2 (ERRFLK P OREY 2.8km ~ &4 1.okm){fLfE > H-LUR

J& 103°C ~ FEEEH-T1 400 /3 RUEHVEEfEER S B A LR 98°C o JLZRHt M HER

A I— B B A RAEREORE - ATEUFCDREY 100°C thaEsd e - AHE Ak

BIFAFE(CLR)FTHE » RIS ZAU KO 8RR - ol L /K i B TR S B A

Mot EEs B 1% 2 /KT F#E Red river Hifg » R KEBESE IR S4A1 > 7D
KRB TRTZ I EE ST

B EA 8 E/KEH AR » 47 fE(Lodgepole) 1Y 7KBHAERN T » M RIIIZKEE
T A EAE 735m ~ 967m(ZKEHAYFE EHER) -
AE-EEETR S B 2B B A Access Energy(Calnetx)FYIHAH » 5%/ 148 HE4E A 1#4H

HYZ2EH http://www.access-energy.com/thermapower.html| » 22 E X & F[RE

125kW -

SN i TR e
(1) e SERBEM A K E (Madison #£ T EZ > Lodgepole &) #LFL/K
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http://www.access-energy.com/thermapower.html

oK -

(2) FE%E 2300m ~ 2400m -

(3) ‘S lodgepole HYFF/KEETEHF -

(4) ZEJHELAT 735m ~ 967m o

(5) #ESEI&AIE/KFAE Cedar Hills Red river B unit (Y —4RFRUL -

(6) HuZENEE Ry 98°C ~ JiifE 51kg/s(Hil1) » 5%EE & 250kW(125kW*2) -

REFIRCHIBHSERA = — R IR AR - i) sth B BASE pA -
R EERI S KB E LR - BT TR A ERE ) -

EEECELLMS

DA ZEBIEE

(1) FIFPHHAVEEKETEE - B2 ERIEE -

(2) FJFH Access Energy(Calnetx)a (AR S 125kW EEEER 2 BEfAH -

(3) FFERHE/KHEHHE bRl - B/KSUESERDRSA] - R E
KB AT ZHVEVES) -

(4) {5 FHERAFAY ARSI - R/ D BB SRR o K88 A & K FLIE
@ - TTREERTRRS AR AERE ST - T 183.6 WH//NEF - SFEEIIR

250kW -
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Geothermal resources:
by temperature, depth, and application

Temperature (°C)
50 100 180 200

Characterized

Hear Blnae‘r e
PUMgS\‘ “USE &

[ K
S5 ~ BINARY

8 Williston ZZHATHIIBBIE - (AT /7251

Heat Flow
(mW m?)

64,0/
63.0
62.0!
61.0

* Well Locations

9 ALEEFHiH Willston #4447 E(McDonald, 2015) - ik G e P A
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4. fEETHENAE ERMEREFTREVEE I (E (B4 A #)— DL Clarke Lake SR HAVE
1F O] BE BE 2% 2 #th 203 B 5 (Estimation of Parasitic Load for the Potential
Geothermal Wells of the Clarke Lake Field, British Columbia: A Case Study)

—(ERRHIHEZAGH SR 2K - TR R A A S ~ S IIRE E R ERCR(TEE
RERE ARy B AE) S R BAHRBR ER O HY AT  (EE(E IR SEFEMAH b > FIEHRIRA
RANEFATATRIVAE R > FIREEESIRER TR S AY 20~30% - TR EAVIZER] HFLE 5%

s

Ny

o

HiE A R - BRI AR E VIR TR RARA& /KR 2 HlmS -
b s B AR — R > ot EHmEbii & i Clarke Lake SEH © AbTFTEITL
T ELAERAR - PAWTSTBERI R SR BV T > s AR IRy B A R s A
Mg » B ATREMVEF AR A -

PENNZE AR AR RS 3 M - HUREREEARRY 50°C /km » f¢ 1957 FE LSRR
T 17 tef BRI - BEEISHE EE  TEREE O ZEA (Lt eSS -
SIERNT  HA AR - #h NGRS 110 [ - FLIRRHIE 5715% »
2 %% 10074000 mD - Ry5@ K EEFH o Bk E8 HUA 7 (recovery factor) Fy

10%~25% > Hi] Clarke lake B 12~72 MW [ ZEE T EE 7 -

11 Syt B/ KRR IR Z 5t 577k - Hh RN EEE &
#}> F1 DST 71 AOFP(back pressure test [m]EEaRER) 54 (18] 12)- RESF4a AV EIE A -

1. RS ~ BB HEIEE 11~19X10°kPa ; JH FEAHEE fF 85~151°C -

2. BEJ)7KEH(Potentiometric surface)— Ry <2 B & /K@ (BAEHE A #EH-IF Y /KA =
[ FiE{E-700m~250m - F{E ER(E/K T o A16E 13(a)Fr7r °

3. HhERFNERT)/KEE—HEETE 65m~150m » S {E O R R IR ST /K E2 FI 3 2 bk
T - AE 13(b)FTr

4. FUKFCHPTRENUER—ELL ERERE - BT KEE R ESA - #E
% 100kW~950kW © #[1[E 13(c)FT °
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A7z dham B EE K (DENERIEE R - HH T RRELAR (2)
SR T RERAE R AT A REHT 774 (3)EE Clarke Lake SRHHZEIN Ry = HUR B6
FECKRY 50 FE/km)FI{E RAVELYEEN: (4)EUEE 60kg/s ~ ZRIHTCR 70% »
RIDHFEAYEE I T2 Ky 60kW~900kW » 1 S22 {5 Jed BR 21 - (S)ER {0 H&E EHAT
I —F RV DRAGE KT B 2% - SRR (03 SR DR (18] 14) -

EERRLE-

SRR 3 6 R B AR A6 2 W00 - SRS ot
ROKEN AR REE - R S R R (it 85t - T2 B
FEASOHEA] R % -

et ZE it e BR ) Ko e e s T RUKBEM & 1 DSt R KIRRFTaRy ER -
1117 Ry K IEAER (i SR g Y BR T T BT S I e Sk SR EE R Ml 5 2 Y L g
BRI E R E R RS - nI S BRI LR TEER -

BEWTFE U A AT SR T SRRV AR LR, SR B e TR E B e (R A Y

IR BB 34T > F BN R AT - R B RRA Y S A LR A
AV i R EE Y -

1] 10 Clarke lake [EBHII2E 8K F4 1) BT BERE £ 4 - 45 1 2725 3000 mPHIK » B2
BERE T2 -
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11 #E KIS IR 2 RITA -

12 {#JE{E DST . AOFP SER{SEIHVEE I &k
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om -7001t0 +250m

red 10 bring

. ric surface that fr
The ke . sak gt
¥30 m for 020 and =110 for 131

uired pumping po

Req

« The pumping power distributes from 100 kW to 950 kW

o ~100 kw for #20 and ~400 kW for 31
he higher the net output

o The lower this power il

13 (a)BEJ7/KEAIE (b)HRFIBATI/KEA ()i /KI AP fR R ILh
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Redtnréd pumping power

r to
i re than half of the gross powe
-on of the wells would require mo
+ Agood portion o

in@ the fluid to the surface
brmg:aoo KWe pumping power for 1 MWe of gross power

14 35 CIHAYHKIZ R BRE DR 4E T

5. HFLEHIR R E R — LR ~ ATt ZEF(Geological
interpretation of borehole image logs-an integrated approach demonstrated
from a North Sea Case study)

AHZE b Eriksfiord BRI AE ZHFE N B R - HAENRGOITES
e ~ B~ A ~ DIRRERE (DS 5R ) R G R AR st B SR A A
BAZEF ST 7E - B LBk a] DURE B R EcE O B RHHERE: » BCERE(ER 3
SHEE S SLENIER LN S

=

FH RS IR S AV (L RE DR AT ARG R S A (R Eh B s A 3 4
] ARG U 5 [ B (R - So 8 MRt T 35t ] DURTH-F LAV RS
KHBAGE SR B N e n TR E B RASES - AT HR e -
et e —(ERE S PRI F TR -

HE N GRS ARG ) GEE U -3 LRl (F I Baa s m A
BomimESSE - AHBHE eGSR RS > &SR FSE
MISEE - T EEERE YR EN R E AR B (Mg B SE B v] fete &t AT RE B0 AR
SENAES]) - RS AHREE ety LhER S e g St AR E R Y T35 - BB
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A ELET ARG N & YA MRS - B F e N FEIR SIS RHY - 554h
EEFR SR I RES 5 T BB B2 E - AR TS SIHIRRE [
L ~ FEBRE R LI R AL R R e A Bl A S8 -

RS HINE S5 0] LU 2 B A2 G R AR B R SR [F] 45 & i ifi 15
Fl - BYT TR SE R R R Y — D AT TR IR Y - SR SR s S
FLEE R B S R Lo - R R R o > SRR S RSB 38 R I F
FLER S 2 PR HE D T R A SEfE 1R -

TR A Pl R 0 B TG 52 B9 A B B3 S
HETE A T R N A - 52 BT 3 MR R Y DT A PR
KFREE B R AT AR o -

(e R R EIE T - RS EBI R B AR - SR SE e
751 » ] DRSS R SRR T 1)« R B T AR M H BRI & 1% - 15
FIHTHIH- G AR e A [R5 B8 URAH 2 IR HEBR R (5 ] DUF LA R D AR
B @ TURERE % o 0 Cook J@HY_E BT EUR I FHAL-SREE MRS #%8 - B gl
A FH DG T o I ERAY B o K Y EISAG URAE ERH s L BRI AS &

LUP e it 5 A ey &R - B RS NRERY & L — B E R R A
B EiREEE ARSI -

SN ERRH G Y B I S LB H T eI R B A E S AR
Y HPUETEEL LIS BG AR - NIELE BT E R BRI T oo > o] DUEETT
S I R AT FE R AR 3 AT - DU TIRRIF LIS R I3 Af - U R RIS )5
BB ORI R B A TR AR -
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[ 15 FRFLEAG 2 S B b g iR 7 R4 HUAE SR

&l 16 F Pt & (R} s — RO B o i L (AR 5
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6. HEVEIREREN Bt B R R S A EE T R R BB — TR R E B
(Challenges in finding and commercially developing geothermal resources:

Planning for success)

HE TR0 —ERThip e EGTE - FEFFZ5EE LRt
éT % A BEH G E R M E R AR [ BRI Z R SR R -

ST RS TS EAVMEREAR [FHTTHE PRIRs R 2 — (B TR/
AVERAECESN B A R R TR AV - L H R BB RS IEARRE
Ky - i BA @A E s A s B B A T -

AR AT G LR TR A TRRA B2 T TR P
PR AR TR PR B A A T 28 - DAL SRkt L ] E BT ]

B A A A R + T RIS - TR B R IR
SRR Y - B T R A R BT B P 2t > D
B -

FHHYHEENEL T TS A SR PRED ~ BRSE R A il N EIRAVIAE ) TAE 574
MAAHTT R EE A —(E 4 DR A L A st B T35 B R E B
Y« BRETEREA L E ISR MINER - TCH AR TE LR
It

i —{E#e A T S b E % T3\ Ry TECOP JHIEE » HL{HE AV ZERZ<H
SRR T 7 o IB(E T EIATIE R AR F R A > BLERT ~ BRI - RS
17 Rt g E AT - REZE BRI B R B 5 . R b N T B B S R e
EHYEE ©
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% 1 BONE R EGS MB\FHZE T8 2 K MBH IR IN 7534

sTE AT FEHARBFEA

Bruhl PEF AL ~ BASET A ~ EHiitlE - IR A R BN
Landau PEH TR ~ SR ~ BiElEsE - Bl
Basel(x-over) ah s EE ~ MUAREE EGS i

St. Gallen(x-over) HIRR YV S HE RS ~ FFHashE

% 2 MRS R e N

JE\ b A 1B [o6] 2 ekl A 1

FHs > £ AL~ JEHEET ~ AS - HhERE i BIRIERN
R~ U (e

A PRAERESE ~ BT~ BURFARG ~ ARIREA ~ ZORBE >
T~ RBUBEEE T ~ STEIERR Z AR

[SES Ve il ~ Orbg ~ RHNZ SLLELEREE ~ R EA TS,

AH4 BUR ~ BUE ~ AR - TR - 4HE ] 5EE

e B - AR PG FTEEVE - SO

% 3 B GH SR TG =G

R &R R dHE e
B BTG 1 2 3 4
Zizkiil 5 6 7
LR — 8 - — 9
P |10 11 12 13 14
LERHE | 15
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7. B i A B9 AR B 2 M RVl - DU S 18 B st B R Y B R 45 SR
(Technical and Economic Uncertainties Assessment to Derive a High Enthalpy

Geothermal Project Optimal Development Scheme)

AWTFEHABIR 2R &R T AR B (ENGIE) I NHY Storengy AHEIH S » EEE
srlaz 2 S e B G R Ed i ~ AEETN(E A HEETEIT) ~ 2175 s ik
FAER IR HIRE T - B ARIZBOEEASIH ~ 23R8 AU TR
HEC FREER - REE - RREIEHR - HEm - FRESER -

(s FHHIRAG A Eclipse Je %N &) H A U (proxy) AU ~ (b RATERE 34T
R o (& 17)

TR TR 20
(1) HE FOH TR 2R ~ R R
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Services tailored to your needs

Storengy’s multidisciplinary teams manage geothermal projects from subsurface exploration
through to operations. They complement and collaborate with other ENGIE businesses

on heating network and power generation projects. As an industrial operator, Storengy
is a key partner in ENGIE’s integrated service offering for geothermal projects, managing

the subsurface risks inherent to these projects throughout their lifetime.

N 4 L9 AN
REQUESTS FOR EXPLORATION MANAGEMENT OF
SUBSURFACE RISK,

ASSESSMENT OF SUBSURFACE
1 POTENTIAL AND FIELD 2 AND DRILLING PERMITS
EXPLORATION COST ASSESSMENT
AND MANAGEMENT
OPERATIONS: MONITORING AND MANAGEMENT DRILLING OPERATIONS,
4 COMMISSIONING TESTS,
OPERATIONS

5 OF PERFORMANCE, REGULATORY
CONSTRAINTS AND WELL MAINTENANCE

18 Storengy FEft 7 1215 28 SRS AL AR 75
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