RSy RE] B TR Vol. 51 No. 3

20244F 5 H Drilling Engineering May 2024 :94-103

W ol 1 F T I B 2L e
B BE AT 5

A, BT, T, Ok B, W 8, £ R, B F!
(1. EH T A2 (R ), #dh R W 430074; 2. A H & HFEF X R, TH £ M 450001;
3. bR EH R TR AT P, i 200436)

FE: THA (HDR) & — Mg & vl BA R, R 2@ I A R 5 (EGS) T & . £ EGS T# W, g &
AT 2 A ™ I 1 1A 0 T R b AR IR B R T i T R A R A AR b R R R REYHR SE A R T
A It TR Y R R, AR 2EAE R LA A DT R e T R e A Wi R 1 22 S L T ) R 2 [ 7
AR R T S BUA R R A AR . AR SO B REPA BUE IR, 5+ #4085 1 R G B AR 3 46 5 A v i 7R 1
TRREY RIEATIIIE . G5 FR W S F A R A whs i R, A TR R N B 2 v ik s D B, SE T e =
VEE J5 2208 N FE . 2480y R nT LIRSy a5 . ¥ ol i 40, 5 5 A TR R BRI R R X, T IR B A
Wi/, ¥ vy TP b B G TR 4 G, B RE S X328 [l HE RN LT SEECRE A R T X ] AT, R e
J 301, PR 7 K /ING W AR T A /N TR B G R B, 2 Ay e o R N g L AT ALY . R AR TR R X 1
Ve h i I AR B BR A5 A0 S R e S, R R A i S 0 e B AR T B o 2 e R R B
AR, 250 v oo 2 ar e ke 30 42 A

KB THE I 2D BUE A ¥ vl s B R AU R &

FE %S P634; TE37 X ERFRIRAD A XEHS :2096-9686(2024)03-0094-10

Numerical simulation of wellbore fracture extension in hot dry rock
wells under cold shock effect

YAN Xiecai', ZHENG Jun™, LUO Haohan', ZHANG Han’, SUN Wan®’, DOU Bin', CHEN Yu'
(1. China University of Geosciences, Wuhan Hubei 430074, China;
2. Henan Geological Research Institute, Zhengzhou Henan 450001, China;
3. Shanghai Engineering Research Center for Shallow Geothermal Energy, Shanghai 200436, China)

Abstract: Hot dry rock (HDR) is a clean and renewable energy resource developed mainly through enhanced
geothermal systems (EGS). In EGS engineering, geothermal drilling technology is required for the construction of
both injection wells and production wells, and the formation fracture and wellbore collapse during high temperature and
high pressure drilling are important problems in hot dry rock drilling construction. Under the action of temperature
difference, the temperature stress is generated between mineral particles due to the difference of thermal expansion and
cold shrinkage characteristics of mineral particles of rock, which results in thermal fracture of rock mass. In this paper,
with the help of REPA numerical simulation software, the fracture propagation of granite in wellbore under the action

of cold shock during hot dry rock mining is studied. The results show that during the cold shock process of the wellbore
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model, as the increase of the cold shock time, the tensile stress on the rock surface first increases to a peak value and

then decreases slowly. The fracture growth can be roughly divided into early, middle and late stages. In the early

stage, an annular tensile stress zone appears around the wellbore and uniform micro-cracks begin to appear. In the

middle stage, with the increase of time, the tensile stress zone gradually spreads to the periphery of the wellbore and

the fracture spreads outward beyond the tensile stress zone. In the late stage, the tensile stress gradually decreases to

less than the tensile strength of the model, and the fracture propagation slows down until it stops. The confining

pressure, well diameter and temperature have a significant impact on the damage effect of the surrounding rock under

cold shock. Among them, the temperature and well diameter promotes the growth of cold shock fracture while the

confining pressure inhibits it.

Key words: hot dry rocks (HDR); wellbore; fracture extension; numerical simulation; cold shock; enhanced geothermal

system (EGS)
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Fig.7 Final morphology of fracture extension at

different confining pressure
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Fig.9 Final morphology of fracture extension

for different well diameters
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