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Coalfield Borehole Temperature Measurement and Delineation of

Grade I and II Thermal Damage Zones

Feng Zhonggui
(The Second Exploration Institute, Ningxia Bureau of Coal Geological Exploration, Yinchuan, Ningxia 750011)

Abstract: Coal geological exploration vertical depth is 1 200~1 500m in the country at present, while mining depth has already
reached at 1 000m in some provinces. Thus geotemperature at this depth is rather high, with regard to coalmine development and
construction, geotemperature data is quite important. Generally, in Grade I thermal damage zones, ventilation can cool down the
temperature, but in Grade II zones should use artificial refrigeration to ensure life security of miners. Taking borehole temperature
measurement in the Taole south exploration area as an example, depth of constant temperature zone is 60m, temperature 14.55°C, to
take 96.0% as borehole bottom temperature correction factor, calculated facility temperature measuring borehole bottom corrected
temperature and average geotemperature correction factor, by these to calculate average geothermal gradient and coal floor
temperature. Using borehole temperature isopleths based on coal floor depth and temperature, delineate thermal damage Grade 1 (with
geotemperature 31~37°C) and Grade Il (> 37°C) zones distribution range and area: in this exploration area, No.9-1 coal floor Grade I
zone is 0.46km?, Grade II zone 6.05km>

Keywords: borehole temperature logging; constant temperature zone; geothermal gradient; thermal damage zone

0 3= flo, RS LA R B AR PRI 75 1% Z6 f
SER R T R A e e | L AR R AR D, P, Al T LU
A R A g VRO IS SRR 0k i
St A e (B g ML (SRR L h TS
A e B A 2 A . TR B AL A T T ELAS
ol B LI TP
e B R PV KRR DR B R 9 F
footeste TAHEA B RS (e s by, s e TR R IR XTI A
FH A AN | i, 2 A b sy L R
X, HIREEE 2 %R E IR T A G AT 1 MERERIE
M. AL TRAL A ARV ) M TR AL O
e it LIPS e — 0 LB VR ST 5%
AT IR, R A L B TR 43 A (BB T I 0 S A 7 LI

W B 8 :2011-01-25 . , ORI
S K BOpe T Mo Bk N A PR, M5 i o A IR SR




3 B HAFENESKEE - ZHRETRHYEE 67

AT USSR 3 Al RIS A FE R R A AR
Ty R 37 b BR AR IR R K BH S R ) Y M
e I A B W H AR ARAR AL ZAEARE
E R A A8 Mo e — IR, HbER NGRS
JZ AR TR )5 i 3k B AR XA, R R T AR AR A
() Mty o PR AT A TR A R — | R S M X A
Mo XA B AN, DA R K R A1 O
MRS A 06, — Mg & 1 2 1P 3 <R 1~2C
Bl Y 2 R 2 MR N AR BE T AR I A L B
TP 3G IR G (A B3k — e IR E S TR
ST ST P IR R R R — TR S L Y AR
TR, BRI AN 100m A9 MR AS IR E , B0 N C/
100m,
2 BEHMESIEMUEESNE
2.1 B 5NE

R i [X— 6 AL SR PR I B, R LR
J¥ 1300m, FLE TR E A 33°C, 5 5L PRiE il AH 22 HE
T M TR B f = 38 5.90°C/100m , Fi {1k 0.40°C/
100m , 3% e FE Al ) AR AR 1 7Y

J5 ok RIS A4 B2 2R T B 0 R A 0 i At ) - 25
i 45 D — R I £ o PR 187 5 ik i 2 — Je #
AR XA A (B ), R,
FF UL FE 5 b YRR LA S A — S AR RSP ) A5 X
A R B B IR S — RAG EA B ) A v (i
Je ) Bsf T ) B AT — 2 1) O 2 o R T A TR B 5
JEE R I FLIR AOVR B SR, R A fL
49 Hb 3R A B 17 2 U L S SR (5 S PR M TR 25 5
R B2 5 SE BRI BL o SR e AR 4 1B TR 11
Tk IR T 5 R T2 IR A s 1, R AR 2
JES AR A T P A5 B 2 L, g ot 46 o i 14 b TR W e
H AT R R — R A £, R R R
b I A BE A R IR T SRR TR

44
s
40 il 7|
30
[8)
.
=
Je=|
20~
10 . a it
0 200 400 600 800 1000 1200 1320
HE/n

B1 @B NERER

Figure 1 A schematic diagram before and
after facility temperature measurement
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Figure 2 Taole south exploration area No.702
borehole temperature correlation diagram

0 120 240 360 480 600 720 840 960

B3 BERmEER 1302 SEHFLHRMEXE

Figure 3 Taole south exploration area No.1302
borehole temperature correlation diagram
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Table 1 Data sheet of Taole south exploration area
approximation steady state temperature measuring
borehole 50~100m temperatures

MU () A 2
2 3 4w swoew 10 1)
50 165 159 154 150 141 1538 0.68
60 173 163 158 156 153 16.06 0.26

70 175 165 161 159 156 16.32

702 0.40
80 179 168 165 163 16.1 16.72

L% WE/m

0.32
90 182 172 169 165 164 17.04 0.36
100 186 176 172 169 167 1740
50 177 165 140 137 13,6 15.10 0.14
60 178 166 142 139 137 1524

0.40

70 179 167 148 145 143 15.64
1302 0.42
80 182 168 155 150 148 16.06 0.2
90 183 169 158 153 151 1628
0.24

100 186 172 159 155 154 1652
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Table 2 Calculation of borehole temperature correction factor

18 W S
T, Ty Ty/ Ts
500 27.5 28.6 96.2%
600 29.6 30.8 96.1%
700 31.9 33.1 96.4%
702 800 33.9 35.6 95.2%
900 36.0 37.7 95.5%
1000 38.2 39.9 95.7%
1100 40.7 42.1 96.7%
500 26.9 27.8 96.8%
600 29.7 31.0 95.8%
1302 700 326 34.0 95.9%
800 34.9 36.5 95.6%
900 375 39.3 95.4%
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Table 3 Data sheet of borehole bottom corrected Table 4 No.9-1 coal floor temperature of
temperature and geotemperature gradient part boreholes in Taole south exploration area
- . - S L S22 R R R SHE 22 RS MR I 2 /°C
o JHERME JREME O JRREIE bbb a — T
WiEm  REC REC /C100m” 1ot 699.47 2845
502 1284 41.10 42.81 231 1103 1237.96 42.92
503 1260 51.40 53.54 325 1201 723.03 38.10
701 976 43.60 45.42 3.36 1204 1230.55 45.38
801 855 4095 42.66 3.52 1301 717.55 34.85
802 1 140 5251 54.70 370 1302 955.52 39.00
903 1294 53.10 55.31 4.34 N
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1001 850 39.89 41.55 3.40
Table 5 Data sheet of thermal damage zone areas in
1002 1140 49.93 52.01 3.46 .
Taole south exploration area
1003 1274 54.20 56.46 3.44
I 2
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Figure 4 Taole south exploration area No.502 =
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Figure 5 A schematic borehole temperature isopleths of
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