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Development and application of storage high temperature and high

pressure borehole thermometer
LI Zhong, ZHAO Yanlai, LUO Guanggiang
(Institute of Exploration Technology, CAGS, Chengdu Sichuan 611734, China)

Abstract: In order to solve the problem of temperature measurement at high temperature above 200°C and provide
technical support for high-temperature geothermal and hot dry rock exploration, a storage high temperature and high
pressure borehole thermometer was developed by using platinum resistance temperature measurement technology and
vacuum insulation technology. The instrument is designed for working environment temperature of 300°C and water
pressure resistance of 100MPa. It can be used for borehole temperature measurement at high temperature and high
pressure. The instrument has been used in Huire-1 well and GH-01 well, which can meet the borehole temperature
measurement requirements.
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Fig.1 Instrument composition
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Fig.2 Thermometer software
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Fig.3 Platinum resistance package
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Fig.5 Error correction of the thermometer
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Table 1 Correction data of the thermometer C

- & IE 1 & IF 5
PRAEE  — ;
MEE WA MEE iz
50 48.6 -1.4 50.0 0.0
75 73.4 -1.6 75.0 0.0
100 98.1 -1.9 99.9 -0.1
125 122.9 -2.1 125.0 0.0
150 147.6 -2.4 150.0 0.0
175 172.6 -2.4 175.3 0.3
200 196.8 -3.2 199.8 -0.2
225 221.6 -3.4 224.9 -0.1
250 246.7 -3.3 250.2 0.2
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Fig.6 Temperature measurement at Huire-1

WE/C
0 50 100 150
T T L
500 ——2018-10-13l &
——2018-10— 143 &
1000 F
=]
~
K 1500 F
+
2000 -
2500 |-
3000 -
E7 E#HHFNE L

Fig.7 Temperature measurement curve of Huire-1
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Fig.8 Temperature measurement at GH-01

6 #iF

) FH R %5 B0 R EL 0 5L 2 A 2 o A Rl 4
AR B A X i v T B L R A, B AT BRI
RS R v O T A R B IR Ol TR A
i S RF o TR BN IR S BRI b B R T R A K
A s T R R BT T B0 B LR AR AL TR O AR
ek TR v i P R T B B RO A AL
i 5 5K, R TR M R RE R A B A T R R AL T
RHE

5 % 3Lk (References) :

(1] BPHFE, 3 &%, B 2% . ikl A (R IF & e (M. st R
2l AL, 2004,
ZHAO Yangsheng, WAN Zhijun, KANG Jianrong. Introduc-
tion of hot dry rock geothermal extraction[ M]. Beijing: Science
Press, 2004.

[2] kAl . s R AR EE IT e B Bl EHOR [T 6 TR O i i
TF),2016,43(10):219-224.
ZHANG Wel. Extraction of high temperature rock mass heat en-
ergy and related drilling technologies[J]. Exploration Engineer-
ing (Rock & Soil Drilling and Tunneling) , 2016, 43 (10) :
219-224.

[3] ABLRF 884 B BB T, 45 v iR A R b AR T it TSGR
WFELT] A A 5 TR A4, 2011,30(11) :2234-2243.
XI Baoping, ZHAO Jinchang, ZHAO Yangsheng, et al. Key
technologies of hot dry rock drilling during constructiong[ J]. Chi-
nese Journal of Rock Mechanics and Engineering, 2011,30(11) :
2234-2243.

[4] ES¥ ko, Rdkiz 4 b [E B PR [T ], s ek



55 A8 44 2 4] %

ABAE < A i e UL e TR L L ASC A BT Ak -5 N T 41

[10]

[11]

##2,2017,38(4) :449-459.
WANG Guiling, ZHANG Wei, LIANG Jiyun, et al. Evalua-
tion of geothermal resources potential in China[J]. Acta Geosci-
entica Sinica, 2017,38(4) :449-459.
XUFRAT, T PR, AT VR NI e b 3R OF S B AR 25 0 2
[J]. AT BLg , 2015,43(8) : 11-15.
LIU Weili, MA Qingtao, FU Huaigang. Drilling difficulties and
solutions for hot dry rock geothermal development[J]. China Pe-
troleum Machinery, 2015,43(8):11-15.
RETEW, A5, 2 P O T b R B S0 O 1
FEBR IR LT] 0 AR, 2004, 28(3) : 181-186.
CHU Zhehan, YUAN Zugui, LI Yunping. On improvement of
temperature index of petrophysical logging tools[J]. Well Log-
ging Technology, 2004,28(3):181-186.
FATT VPSR E A b I AR /N B R R R BRI (D] AR RS
F54,2002,20(6) : 26-28, 37.
WANG Yafang, SHA Rongjun. Research on mini vacuum flask
for an apparatus used in petrol well[J]. Low Temperature and
Specialty Gases, 2002,20(6) :26-28,37.
KRR A, GEdR 2, B, 45 il v A A Y WE Ak 5
[J). M7, 2018, 38(3) : 39-45.
LIU Yaowei, HOU Zhenxue, LIAO Shengjun, et al. Develop-
ment and application of high temperature electrical imaging tool
[J]. Offshore Oil, 2018,38(3) :39-45.
paiS e A LN NSO E | B e X e 1 AN DRI ) S M S R PN
%:,2008.
ZHENG Yaozhong. Research on nonlinear compensation meth-
od of platinum resistance[ D]. Wuhan: Wuhan Institute of Tech-
nology, 2008.
JIG 229—2010, Tk 40 H A BA[S ]
JJG 229—2010, Industry platinum and copper resistance ther-
mometers[ S].
2EOP), I L AE T P00 A% 12 s A IR I 4 R e (T ] AL
HHF,2013(10) : 44-46.

[12]

[13]

[14]

[15]

(16]

LAN Yu, BAI Jie. Design of temperature measurement system
based on Pt100 sensor[J]. Machinery Electronics, 2013(10) :
44-46.

Wik 3, T Pr100 8034 i BH A I B A48 35 fe e 5 52 8L
[T]. B F 4 AR, 2010(8) :197-199.

CHEN Zhiwen, WANG Wei. Design and realization of temper-
ature transmitter based on Pt100 platinum thermal resistance[ J].
Modern Electronics Technique, 2010(8):197-199.

R B, s VTt BSR4 A i BH R AR ST A Tk [T ] AR
AN, 2000, 21(3) : 255-257,262.

LU Yang, HAN Jianghong, WEI Zhen, et al. Temperature
compensation approach of Pt resistance temperature measure-
ment system [J]. Chinese Journal of Scientific Instrument,
2000,21(3) :255-257,262.

SCEHE AR B 4F L 2 T LR UL 70 B v B G T
g [T, A 35103, 2014(2) - 57-60.

WU Zhixiang, ZHOU Xiangcai, HUANG liang, et al. Re-
search on the application of polynomial direct fitting to platinum
high-precision temperature measurement[J]. Automation &. In-
strumentation, 2014(2):57-60.

JKIC R AB AR L BB DCBH . A7 3l R v Pr100 i A% Rk 45 3
ABAMEITL[T] RIE R TR 222742, 2010,50(3) : 351-355.
ZHANG Yuanliang, XIU Wei, LANG Qingyang. Research
on dynamic compensation of Ptl00 Temperature Sensor in Pe-
troleum Products Testing [J]. Journal of Dalian University of
Technology, 2010,50(3) :351-355.

B, ST, B R, P00 R 3 ei BRI O R A
AT R 58S, 2004, 35(4) : 290-292.

QIAN Jing, WENG Peide, LUO Jiarong, et al. Resistance—
temperature relation fit of Pt100 thermometer [J]. Cryogenics

&. Superconductivity, 2004,35(4) :290-292.

(3 HH)



