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Fig. 1 Structural division of geothermal resources

in Yinchuan plain
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depth of geothermal well in Yinchuan plain
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Table 1 Sectional geothermal gradient of Y1, Y3,
NSR-1 geothermal wells in Yinchuan plain (‘C /100m)
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Table 2 The heat storage temperature (‘C ) with random

frequency at different depths in Yinchuan plain

BEHL 73 A1 BRI (m)
FiA (%) 0~1000 | 1000~2000 | 2000~3000 | 3000~4000
25 34. 204 56. 499 70. 332 88. 371
50 31. 100 52.999 66.561 82.871
75 27.996 49. 500 62. 789 77.371
97.5 25.203 46. 350 59. 394 72.420
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Table 3 Monte Carlo method heat storage parameters list

e EA FRME | BOTRE | R/AME | AR
HAAFLBE D 0.308 | 0.226 | 0.057 | =451
AR (K] kg« C) | 0.932 | 0.917 | 0.882 | =S4
A ¥ (kg/m®) 2660 | 2420 | 1750 | =4
A HEFL(10°m?) 114. 180 8 (Y
B2 RLEE (T 13. 500 18 52

R K% BE (kg/m?) 1000. 00 18 52
R K S (k] kg » C) 4. 180 16 58 8
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Fig. 3 Random frequency of the thermal storage temperature in Yinchuan plain
(a)—0~1000m HFE ; (h)—1000~2000m ZE ; ()—2000~3000m ¥R ; (d)—3000~4000m ¥R
(a)—Depth 0~1000 m; (b)—depth 1000~2000 m;(c)—depth 2000~3000 m; (d)—depth 3000~4000 m
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Table 4 The thermal storage resources ( X 10" kJ) at

different depth in the western slope area of Yinchuan plain
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Table 5 Parameters of thermal storage method
)2 A3 9 CC) | Bl R (m) | B TRLE (OO K LR ES (kT kg« C) | BTN X 109 m?) | /K% (kg/m®) | H IR 2R (C)
RRGRAE 25~40 446. 05 35.0 4.473 114.18 991. 08 13.5
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Abstract

Through ground temperature monitoring, identification of aquifer structures and lithologic structures,
this paper analyzes the characteristics of ground temperature field and the distribution law of thermal
reservoirs in the western slope region of the Yinchuan plain, determines the random variables of thermal
storage, and uses Monte Carlo statistical means such as the frequency distribution and the triangular
distribution to identify the parameters of random variables, and calculates the amount of geothermal
resources in typical areas by means of thermal storage method. The research results show that the
geothermal field of the Yinchuan plain is a deep-cycle low-temperature and low-temperature conductive
geothermal system, which is divided into 5 tectonic zones ( Western Slope Area, Central Deep Area,
Eastern Slope Depression Area, Eastern Slope Rise Area and Southern Slope Area) and 4 thermal
reservoirs (the Neogene Gangouhe Formation and the Hongliugou Formation, the Paleogene Qingshuiying
Formation, the Ordovician Majiagou Formation). There is a positive correlation between the temperature
of vertical ground temperature field and the depth of formations in the study area. The geothermal
resources are abundant in this area, and the main thermal reservoirs are located at the 400 ~800m. The
random variables are thermal storage temperature, rock porosity, rock specific heat capacity and rock
density. The geothermal resources of western slope with temperature random frequency of 25%, 50%,
75% and 97. 5% range from 175.56 X 10" kJ to 230. 04 X 10" kJ, among which the frequency of 75% can
be selected as the optimal choice for the temperature random variable in the study area. The standard
deviation between the geothermal resources reserves and the thermal storage method stratification
calculation results is only 4.21%. The strong spatial variation of thermal reservoir parameters can be
overcome by using thermal storage characteristic analysis and Monte Carlo method parameter
identification, which provides a novel method for rapid and accurate evaluation, scientific exploitation and

utilization of the geothermal resources.

Key words: geothermal resources; parameter identification; random frequency; triangular

distribution; heat storage characteristics



