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Abstract: Based on available drilling data of the Xining geothermal field and regional geothermal and geological data in
combination with research results of recent exploration projects, the authors analyzed burial conditions, recharge and runoff
discharge conditions, geo—temperature field and geochemical characteristics of the Xining geothermal field, and pointed out that the
Xining geothermal field mainly has terrestrial heat flow as the heat source, the strata with low thermal conductivity accumulate the
heat, the deep circulation gradual heating forced convection mechanism causes the water control and heat control, dominated by
basin conduction type planar thermal reservoir, with some characteristics of fracture convective banded thermal reservoir. The

thermal reservoir method was adopted to conduct evaluation of the geothermal resource quantity of the Xining geothermal field. The
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heat quantity accumulated in the thermal reservoir of the geothermal field is 9.343x10" kJ, and the annual exploited heat quantity of

the geothermal field calculated by the average well deployment method is 1.12x 10" kJ, equivalent to 3.78 x 10* t standard coal.

According to the scale classification, the Xining geothermal field should belong to the medium type low—temperature geothermal

field. The distribution regularity and resource quantity of the Xining geothermal field have been ascertained, which provides an

important basis for the rational development and utilization of geothermal resources in the Xining geothermal field.

Key words: Xining geothermal field; genetic analysis; resource evaluation

About the first author: ZHAO Zhen, male, born in 1982, engineer, mainly engages in survey and evaluation of hydrogeology,
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Fig.2 Depth and temperature variation curves of the Xining
geothermal field
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Table 1 Water quality analytical results of thermal fluids

L EFTE ¥ /(mg/L) FEP B F/(mg/L)
RS pH WL/ g/L RG2S
K* Na* ca® Mg cr SO,” HCOy  COy”

% (DR2005) 12400 1110000 27010 7830  6983.00 14200.00  1414.00 0 7.56 34.20 SO, Cl-Na
FAER (DR2007) 3400 1725000 57314 10328 891568 2579211  598.00 0 7.82 52,97 SO, Cl-Na
JEEFI 28 b (8701) 5000 830000 27140 171.00 523200 1410960  1576.00 0 735 27.66 SO, Cl-Na
HEBIETX (R1) 2900 633000 38076 3645 326140 941388  1354.64 0 747 20.135 SO, Cl-Na
EE L (R2) 1800 935900 47695 7290 595560 12007.50  1181.35 0 7.37 2849 SO, Cl-Na
W5 2E (8601) 6240 12860000 531.30 16580 777810 1793790  520.40 0 7.40 39.88 Cl-:SO;~Na
VU iR Q1) 7300 10600.00  293.08 7192  6860.00 12900.00 1340000 0 7.56 322 S0O,-Cl-Na
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Table 2 Dynamic change comparison of chemical components in No. 8701 drill hole (unit of ion content: mg/L)

TR ) A )
L 1987-9-21 2002-7-22 2012-10-9 || 1987-9-21 2002-7-22 2012-10-9
+-J1-H F-H-M
Kt/ C 39.5 395 36.0 Mg>* 171.0 112.0 116.9
Wk FE/(g/L) 34.88 27.66 27.70 Fe** 0.50 0.18 0776
PH i 7.10 7.35 7.70 Fe** 1.20 0.063 ’

K 645 50.0 37.08 cu* 0.000 0.000 <0.010
Na* 10920.0 8300 9352 NH," 1.700 1.98 1.700
Ca** 391.7 2714 242.6 Mn** 0.78 0.058
Zn** 0.002 64.1 0.002 Pb** 0.000 0. 000 <0.001
cr 78402 52320 5865 SO” 14109.6 10791 11321

HCOy 1358.5 1576 1427 COs™ 0.0 0.0 0.00

F 0.4000 420 6.60 r 0.17 0.19
Br 151 4.40 NO, 0.000 0.004 0.002
NO5 1.8000 0.89 148 HPOy 0.000 1.08 0.05

MR E 378 1.09 526 CO, 39.71 4507 39.01
Si0, 21.10 18.94 23.66 HBO,” 15.88 14.89
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Table 3 Statistics of isotopic analytical results of various
water bodies in the Xining geothermal field
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Fig. 4 8D—8"0 relationship of different water bodies in the
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Fig.5 Conceptual model of Mesozoic—Cenozoic thermal reservoir structure in Xining basin™"!
1—Metamorphosed intrusion; 2—Geophysically inferred fault; 3—Cover; 4— Heat reservoir; 5— Flow direction of underground hot water;
N—Neogene; E—Paleogene; K, —Cretaceous; K,— Lower Cretaceous; J.x—Middle Jurassic Xiangtang Formation;

J,y—Middle Jurassic Yaojie Formation; Pt — Proterozoic
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