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Analysis of error sources for estimating geothermal stabilised 
formation temperatures using analytical and rigorous methods 
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Geothermal database: BHT and shut-in time 
data sets 
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Regression models (OLS and QR) to calculate 
the SFT 

ZK@* &):* g]* /-:,'#* =,%,* ()($(&''2* "#,:* $-*
,D&'"&$,* ,($.,%* $.,* '(),&%* -%* )-)O'(),&%*
%,'&$(-)#.(<#*;,$=,,)*aWM#&):*$.,*$(/,*4")5$(-)#*
-4* ,&5.* &)&'2$(5&'* /,$.-:B* &):* &4$,%=&%:#B* $-*
,#$(/&$,* $.,* @dM* 4%-/* $.,* ,(1.$* aWM* :&$&* #,$*
#,',5$,:* &):* $.%,,* ,`<,%(/,)$&'* =-%X#_* d-%* $.,*
#,D,)* &)&'2$(5&'* /,$.-:#* "):,%* ,D&'"&$(-)B* $.,*
():,<,):,)$* D&%(&;',* (* :&$&* (#* $.,* $(/,* 4")5$(-)*
:&$&* 4-%* ,&5.* /,$.-:* HaAMdB* 3W@AMdB* WAdMB*
C0AB* KAMdB* AAMdB* &):* @]AMdJB* )** $.,*
:,<,):,)$*D&%(&;',B*&#*$.,*+,&B*&):*$.,*()$,%5,<$*
H$#-%#$-J*-4*&)2*%,1%,##(-)*/-:,'* HZK@*&):*g]J*
=(''*<%-D(:,*$.,*@dM*,#$(/&$,#_*

Statistical evaluation of the existing 
relationship between BHT and the time 

function data of each method 
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Statistical comparison of the SFT estimates 
using the analysis of the ratio between 

analytical and rigorous solutions 
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Evaluation of accuracy using statistical 
comparison analyses between “true” SFT 

measurements and SFT estimates 
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%(1-%-"#* #-'"$(-)#* -4* #,D,)* /,$.-:#J* =,%,*
#$&$(#$(5&''2* 5-/<&%,:* =($.* b$%",c* @dM*
/,&#"%,/,)$#* %,<-%$,:* ()* $.%,,* #2)$.,$(5*
,`<,%(/,)$#* H@Wa0B* 3K!WB* &):* 3TZVJ* &):* &*
'-)1* $.,%/&'* %,5-D,%2* .(#$-%2* -4* $.,* 1,-$.,%/&'*
;-%,.-',* 3WO!_* M.,* &55"%&52* -4* ,&5.* /,$.-:*

Figure 1: Temperature measurements logged after cessation
of the drilling mud circulation (shut-in times). 
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Results and discussion 
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Use of regression models (OLS and QR) to 
estimate the SFT 
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Figure 3: Plot of parameter ! as function of ratios "!"!# for 
synthetic data set CLAH. 

Figure 2: Plots of actual BHT measurements and time
functions of the analytical Horner method. 
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Accuracy analysis of the SFT’s calculated 
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Conclusions 
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* B)* $.,*-$.,%*.&)?I* ($*A&#*&'#-*5-)4(%/,?* $.&$*
$.,* BC;* /-?,'I* $%&?($(-)&''2* "#,?* @2* #-/,*
&)&'2$(5&'*/,$.-?#*4-%*$.,*5&'5"'&$(-)*-4*$.,*;<=I*
(#* #$&$(#$(5&''2* &)* ()>&'(?* %,1%,##(-)* /-?,'I* &)?*
$.,%,4-%,*/"#$*@,*&@&)?-),?N*=.,*!*%&$(-*%,#"'$#*
#.-A,?* $.&$* -)'2* #-/,* &::%-Z(/&$,* #-'"$(-)#*
FHQI*GQI*&)?*QQL*:%->(?,*%,'(&@',*,#$(/&$(-)#*-4*
$.,* ;<=N* ;."$M()* &)?* 5(%5"'&$(-)#* $(/,#* &%,*
4")?&/,)$&'* :&%&/,$,%#* $.&$* ()4'",)5,* $.,*
?,$,%/()&$(-)#* -4* ;<=I* &)?* $.,%,4-%,* $.,2* /"#$*
@,*/,&#"%,?* ()* $.,* 4(,'?*A($.* .(1.*&55"%&52*&)?*
:%,5(#(-)I* ()5'"?()1* $.,* [)-A',?1,* -4* $.,(%*
/,&#"%,/,)$*,%%-%#N**
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Figure 4: Accuracy evaluation of regression models (OLS
and QR) for the determination of the “true”
formation temperatures (SFT) using BHT synthetic
data set CLAH. 

Figure 5: Results of the criterion of evaluation (% deviation) 
of regression models (OLS and QR) for the 
determination of the “true” formation temperatures 
(SFT) using BHT synthetic data set CLAH. 
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P,$,%/()&$(-)* -4* 4-%/&$(-)* $,/:,%&$"%,* 4%-/*
D-$$-/H.-',* $,/:,%&$"%,* '-1#H&* 1,),%&'(],?*
U-%),%* /,$.-?E* @-"%)&'* -4* +,-:.2#(5#* &)?*
0)1(),,%()1;*C=*6;*:=*87H8G=*
<,D'&)5;*d=;*L&#5-,;*<=@=;*&)?*@-),#;*c=J=;*A8OA;*
B.,* $,/:,%&$"%,* #$&D('(]&$(-)* -4* &* D-%,.-',E*
+,-:.2#(5#;*C=*XGV8W;*:=*AI7AHAI7I=*
Z&),$$(;* +=;* A8KI;* !$$&()/,)$* -4* $,/:,%&$"%,*
,S"('(D%("/* ()* .-',#* ?"%()1* ?%(''()1E* +,-$.,%/(5#;*
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F5.-,::,';*>=@=;* &)?*+('&%%&)];*F=;*A8GG;*N#,*-4*
Y,''* '-1* $,/:,%&$"%,#* $-* ,C&'"&$,* %,1(-)&'*
1,-$.,%/&'* 1%&?(,)$#E* @-"%)&'* -4* L,$%-',"/*
B,5.)-'-12;*C=*AOVGW;*:=*GGKHGKI=*
F.,);*L=d=;*&)?*T,5M;*!=0=;*A8OG;*F$&D('(]&$(-)*-4*
D-$$-/* .-',* $,/:,%&$"%,* Y($.* 4()($,* 5(%5"'&$(-)*
$(/,* &)?* 4'"(?* 4'-YE* B.,* +,-:.2#(5&'* @-"%)&'* -4*
$.,*>-2&'*!#$%-)-/2*F-5(,$2;*C=*OG;*:=*GIH87=*

^,%/&;* F=L=;* L&)?&%()&$.;* `=;* &)?* F&)$-2-;* 0=;*
677O;* F-'+,-E* !* ),Y* 5-/:"$,%* :%-1%&/* 4-%*
#-'"$,* 1,-$.,%/-/,$,%#* &)?* &::'(5&$(-)* ()*
Z,\(5&)*1,-$.,%/&'*4(,'?#E*+,-$.,%/(5#!"C=*IK;*:=*
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Table 1. Analytical and rigorous solutions of the seven analytical methods. 
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Table 2. Comparison of stabilized formation temperatures calculated by seven analytical 
methods (BM, CHSM, HM, KEM, MM and SRM) using eight actual BHT build-up data (MXCO, 

USAM, ITAL, JAPN, COST, CH-A, R #9-1 and SGIL) and three synthetic data sets (SHBE, CLAH 
and CJON). 

Table 3. Comparison of SFT calculated by the analytical methods rigorous solutions (BM, HM, 
KEM, MM and SRM) using seven actual geotermal data set (MXCO, ITAL, JAPN, COST, CH-A, R 
#9-1 and SGIL), one petroleum data set (USAM) and three synthetic data set (SHBE, CLAH and 

CJON). 

139

u64125



