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Laboratory study of hydraulic fracturing on hot dry rock
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Abstract Hot dry rock (HDR), which contains abundant geothermal energy, is a new type of geothermal resources and has become
the worldwide focus in new energy utilization and development. The field test of enhanced geothermal engineering for development of
HDR resources is costly, risky, and time—consuming. Therefore, it is necessary to carry out laboratory test for investigating the
property of HDR before field fracturing and construction of artificial geothermal reservoir. The most urgent and essential problem is
the research on hydraulic fracturing and micro seismic monitoring technology in the process of utilizing HDR. To further explore this
issue to provide parameters and technical support for field fracturing and reservoir stimulation, Jilin University established a HDR

laboratory simulation system that can carry out hydraulic fracturing of large—sized samples under high temperature and pressure. This

paper focuses on the testing instrument, testing conditions and research results of the simulation system.

Keywords hot dry rock; high temperature and pressure test; hydraulic fracturing; acoustic emission; heat exchange test

HbAAE T HAE T S TR E A RIS AR T2 SR,
BB 45 R W 5 R T RE IR, 43552 FE I A 2 6
HE H R A AR SRR KA 5 PRI M AR
BB/ NER Ao T HESE— R A K (B A Bk AR BETR
Bl 1 il A A R EEE AR, O 150~650°C, B2 i
FEAE AR, RN AR G (EGS) 2 N T RSB ALY
Hb A I URER B B M T3 TP & D R A 2
Bt i AGE N THIA R S

TR FEHER B ADE rFE . R sE

T#EA (3~10 km PRAD ) T 28 & B RE S AH X T 2Bk A
TR BT 28 REH 0 304 . B 348 el I e B dle
s, P E KB 3~10 km AR #0905 A S T 860 7
{CABRUERE s B BETF R 2% , 5EAH 24T 2010 4F 4 Fl — Wk PERE
FEBIE (32512 b ) 1 5300455, 1T LTI, bifi 5 AN ]
AT BEIR IR | A T & KA A T RE N o T RE s HE
B —FRETR S R R b R Tk

TIETT R R A A R G AR O T T 404
ST . 92 E T 1973 4R FF 4 9 B 250 T #Ca IR & 1

A B 41:2015-08-21;15=1 H #:2015-09-01
KAAR BB RSHEAFRLET R (8634 %)) B (2012AA052801)

VB BN R Ad, #A%, BFR 7 @ A % AR B S R B A2 EGS, W -F 12 4 tianfu.good@gmail.com ; K 3 £ (GBAZAE R ) , Bt , F R T @ AR TR %
AR S T HE AT R B FAH A H &, & 15 H : zhangyanj@jlu.edu.cn
FUARHRAR, REE, TF2, %, FTHEKRN IR Z1Z R[] FHHEFIR, 2105, 33(19): 35-39.

35

-



—t

www.kjdb.org

¥ SR 2015,33(19)

SCIENCE & TECHNOLOGY REVIEW

ECSIR IS F Y, 1977 4F 3453 T AR L kT, S R Eh fL ik
4500 m, AR R 330°CH, FifiJE A A B A E SR R
I A5 [ JE TF T AR I B AR BT, ARICT A0 I RE 1Y
EGS T RS — W 98 — IETE S AR Lo A7 BRI 5 B3% St s
FL I AT A LT J7 8 A B8 4, FE 96 XS HBAR
Ko I, 76 B3 6 24 R T vl 2 HE i 5 Y0 TR AT, S0
T K RS E AR WAL, ] s TR
PAEB AT AL, it TR TR AL RORE

RZ EANF3  FEK 7 2L 56 2= AU 5Ty 1w, A8 T
—UEPRENE TAE, 19794, REBIP HZ R F it & T —
BRRF R E %% F T U T R 2S00 A S i T
X8 HEF (203 mm) 37 J PARTR BE - FF S E AT 5 TR A T K
FIFEZASL G, Z N AR AR SRR T, 1997 45, H
AR R R T /K ) R 2R & 514 X 200 mmx
200 mmx200 mm 377 A5 A AT K I RS T 24
XTRAEY R . BB TR TR T #GE BCGRE A AR
TR TE S 2006 4, faf = AR FRFHL TR A=y 1 SE =
WFEE K S 24 ) i, PSR b 400 mmx510 mm #6
L, T T K S RS, R K R A T,
FAF R AR S KB S HZ 7= 7, 2006 4F , AT
PHER AW ST T 3058 %, L R 2P0 RS 100 mmx
100 mmx100 mm P Tl R4 A1 St e 2452 55, BF9E g IR
AR 244 XK J) PR L5 SR i 52 m e, 2010 4F, f8 [ 2%
UEE 2% E RGO IF R T T A /K ) R 24l A 5%, #1
R =5 S I AL (MTS) X AR R R e ke, b7 =
AR T BRI B, 255 7 R SR R e AR B A
() B TR AT

r ] R A T R AT A D A RORHI B
FERX A T FLS RV IF R T E NSt st . E
KA IR R T 9230 2% 300 mmx300 mmx300 mm it
FEVEAT T B =34 0F S K ) R4 IR ST , R T 4
SRR, A ARIB B 0 B ) A e A Y R
2R AT AR [ R S % R T MTS B4R 250560 R
SRR RS S R, R AT WF o 2 h R Y
HE 25X 7K ) S JE A sE M R | Tl R DS
D5 T,

ZE T, LR E N AN 3 K RS BB SEA E TA
W TRACRY TR, S NERBMEFMIes JUa < s
BT & BE RIS 1, BB A M T T A R
B FT S % o TR N AN ERAT 0 2 0635 % 2 KICR AE 5 T
TS, A AR IR VE R N A R AR R R
AR H S RS N, R Z R 50 mmx100 mm [
FEIEARRR , F 32 1 R 8O0 6 SE g0 25 A AR K. IR
A G I K T FE A T B R R S PR A
PRUESZ B0 A o P S B TP, 5 RO 22 R b AR T R A
FEAT AR T KR il i T /K ) R S 8 =
PLRGE, A CE BN ARG LI & S50 5 A4 )
Em 36

1 ERERFIFF

2012 4F [ K R BRI A 3 (863 14 R 2l 17+
AT R S S A M SRBEEORBE S I H o & MO
I Y AE S B R T IR ——" T A R X AR
ANTIRR T ZHEARDIGE” 01X — PR R} 27 e o Bk
Py BRBESERT | b R B iU 3 A IS8 BT AR DR F
T A FERUMET SE . TS FERT T BT R TT &
(R SRR (IR, F2 A4 - = AE b 5 - M Ry B R £
AR5 G TR A A 2 R BRI R 5 R el e AR
B K PR B AR IR A 5 7K 3 e IO T A A = A i
ARFNEZR T AL s A= RO+ o 2 B B BOR 5 3k
BRI WOR BT s AR BR ORI 2B ik )2 1%
P B A AR s T e R BERCR T 45 . B TR
HK ) R RS S e — T BT ST 55, ZE R AT
IR MOR AR K BRSPS TR A e
T XS S B, I T WIS SRS T A

F %S 501 5 T AR08 = ) W g A e i
FEZAE T AT N TR RIS . %1 3 2R P 06 458 i
FORBHIN TIRZGS T, XA N AR 7= A 18 (P K
W SR S AR AEA T IR, ] I s Al ALK A A ) PR g i e
(R BEE T PPERERY AR WT I REE PN T 05, 3R 1S
NTREEA O 5280 IR AR T A BTN &
e il e R TC 2R MU BR A 27T o R At R B A | el e T
HIRIFAT N ETR R NS T A

2 ZRFEUERS

TR AR )T 3E 7K RS B R G50 K 4
ANEBA, IR A B AR A A ARG
300 mmx300 mmx300 mm R ~F F 24256 B 0 24 B T 0
P E AT DL AR IR AR T A A 12 E S AR A
PR 0K 3 FEZEMR A 300 mmx300 mmx300 mm A5}
IK I B, DA S S4B T R e S S
21 SRHIENRES

W S ) e O 3 P TS R G R s B
RGN (E 1) 2 v T il s R T, & @ AR
SJEAPEL R R4 i BT YIS . SCIRAE SR
HEAT (1 (b)), IR Y e T AT 3K 200°C o 18 A5 e K
7175100 kN, Fe K74 100 em.
(a) )i

E1 SREERIMENKESE(a)NEEE (D)
Fig. 1 Test device of fracture toughness at high
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Fig. 2 Variation of fracture toughnesswith temperature
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Fig. 6 Hydraulic fracturing curve of granite
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Fig. 7 Large—scale hydraulic fracturing test device
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Fig. 8 Acoustic emission results on concrete in the

hydraulic fracturing test
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Fig. 9 Concrete sample after hydraulic fracturing
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