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*3. 4.5. 6737$7,7"/, '#8/$9!01,(, :7,,*;

6$80+' $5!/'0

4'8 !5+'H0)&$4$  !" 25! *+!)%!

) * '60/0/'06 )'6,+.%$ ! GOHFER 

<#* #7,)! (70*+!,)"/ ""7.*3%8 3!,)7#7=.!$*& , $*>(7?#7$*@/!3%3*, 3/07?#7.2()*"-

$%3* (700!()7#/3* $!7A87.*37 ,(7#!&B!! ,7"!#B!$,)"7"/$*! 37.!0*#7"/$*; 9*.#/"0*+!,(797

#/>#%"/ ?0/,)/ (C:<).

:/,,37)#!$$%& " ,)/)1! ?#79#/33$%& (73?0!(, GOHFER 37.!0*#2!) )#!83!#$7! #/>"*-

)*! )#!D*$% * )#/$,?7#)*#7"(2 ?#7??/$)/, 7AE!.*$;!) ./$$%! *,,0!.7"/$*; (!#$7"797 3/)!-

#*/0/, =*.(7,)!&, ?#7??/$)/, CF * .#.  *320;)7# ?7>"70;!) #!B*)1 ?#7A0!32 (73?0!(,$797

?7.87./ ( ,A7#2 * 7A#/A7)(! ./$$%8, (/+!,)"!$$7 ,";>/)1 ,)#2()2#$%! 7,7A!$$7,)* ?0/,)7"

, #/,+!)$%3* ?/#/3!)#/3*, "%A#/)1 7AE!() C:<, ?7.7A#/)1 )!8$7079*G.

&?IJKGLK C?BG<: 9*.#/"0*+!,(*& #/>#%" ?0/,)/, ,07=$%& (700!()7#, 97#$%! ?7#7.%,

?#7??/$), 37.!0*#7"/$*!.

M.G. Gubaydullin, N.G. Kostin, D.V. Glushkov 

Northern (Arctic) Federal University named  

after M.V. Lomonosov, Arkhangelsk, Russia 

GOHFER REPLICATOR APPLICATOIN FOR MODELLING

OF FORMATION HYDRAULIC FRACTURING 

Reserves development with expansion of inefficient, low permeability formations area required 

enhancement of modeling programs for formation hydro fracturing. 

Statement describes GOHFER program complex. It’s modeling fractures spreading, proppant 

agent transporting, coupled together data of core material researching, fluids and proppant behavior, 

well survey data, et al. Replicator makes comprehensive approach possible in data handling and forma-

tion structure features joining with design parameters, fracturing objects evaluating, choosing the tech-

nology. 

Keywords: hydraulic fracturing of formation, difficulty built reservoir, rock, propping agent, modeling.
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> &1?5@A .,5,A 41"#!# &,-%B!"#3, 33,5%A@C A!"#,4,?5!$%<

" ,"-,?$!$$@A% .!,-,.,-0%2%B!"&%A% :"-,3%/A%, D4%:4,B!$$@C

& $%2&,D4,$%E1!A@A, A1-,D4,5:&#%3$@A, $!,5$,4,5$@A &,--!&#,-

41A. 7-/ 5,"#%?!$%/ 3@",&,., :4,3$/ 4!$#1;!-F$,"#% 41241;,#&% #1-

&%C 21-!?!< $!,;C,5%A, 3,25!<"#3%! $1 D-1"#. +%5413-%B!"&%< 4124@3

D-1"#1 (+G') /3-/!#"/ ,5$%A %2 $1%;,-!! H00!&#%3$@C A!#,5,3 3 H#,A

$1D413-!$%% [1].

+G' D4!5"#13-/!# ",;,< A!#,5 %$#!$"%0%&1E%% 5,;@B% 3 E!-/C

:3!-%B!$%/ 5!;%#1 5,;@31IJ%C "&31?%$, D4%KA%"#,"#% $1.$!#1#!-F-

$@C "&31?%$. '4%A!$/!#"/ $1 $!0#/$@C % .12,3@C A!"#,4,?5!$%/C

" D,"-!5:IJ%A D,3@=!$%!A #!C$%&,-H&,$,A%B!"&%C D,&121#!-!< 412-

41;,#&%.

L1&?! +G' D4%A!$/!#"/ 5-/ D,3@=!$%/ $!0#!,#51B%. '4% %$-

#!$"%0%&1E%% 21#41.%31I#"/ 21D1"@, $1C,5/J%!"/ 3 2,$! 54!$%4,31-

$%/ "&31?%$@. ',3@=!$%! $!0#!,#51B% 5,"#%.1!#"/ 21 "B!# 3@41;,#&%

"-1;,54!$%4:!A@C 2,$ % D4,"-,!3.

 !"#$%& '()*(+,(-( ./0*1,1,02 345. 7-/ A!"#,4,?5!$%< M1-

D15$,< N34,D@ 5,;@B1 #4!#% 21D1",3 .121 3,2A,?$1 % H&,$,A%B!"&%

,D41351$$1 #,-F&, " D4,3!5!$%!A .%54,4124@31 D-1"#1.  >OP 30–

35 % 21D1",3 :.-!3,5,4,5,3 A,.:# ;@#F %23-!B!$@ #,-F&, " D4%A!$!-

$%!A +G' [2]. 

 G,""%% ;,-!! 60 % 21D1",3 ,#$,"/#"/ & #4:5$,%23-!&1!A@A, %2

$%C ,&,-, 40 % 21D1",3 D4%C,5/#"/ $1 &,--!&#,4@ " $%2&,< D4,$%E1!-

A,"#FI (A!$!! 0,05 A&A
2
).  "&,4,A 34!A!$% ,?%51!#"/ D4%4,"# #1&%C

21D1",3 D, ,#41"-% 5, 70 %. L1&%! :"-,3%/ 51I# 3,2A,?$,"#F D4,.$,-

2%4,31#F :3!-%B!$%! ,;Q!A,3 41;,# 3 ,;-1"#% D4%A!$!$%/ .%5413-%B!-

"&,., 4124@31 D-1"#1. >#13%#"/ 2151B1 3$!54!$%/ $,3@C #!C$,-,.%<

A,5!-%4,31$%/, #!C$%B!"&,., %"D,-$!$%/.

R"$,3$@! D4,;-!A@ D4% A,5!-%4,31$%% +G':

– "-,?$,"#F D4%A!$!$%/ &,AD-!&"$,., D,5C,51 D4% D4,!&#%4,-

31$%% $1 ,"$,3! ,5$,34!A!$$,< "3/2% 51$$@C D, &!4$:, +)>, D4,3,-

5%A,"#% D-1"#1, "%"#!A@ 41""#1$,3&% "&31?%$, A!C1$%&% #4!J%$@,

C141&#!4%"#%& ?%5&,"#!< % D4,DD1$#1, #!C$,-,.%B!"&%C % H&,$,A%B!-

"&%C ,.41$%B!$%<. '4,;-!A1 4!=1!#"/ " D,A,JFI "D!E%1-%2%4,31$-

$,., D4,.41AA$,., ,;!"D!B!$%/;

– #,B$,"#F D4%3/2&% "#4:&#:4$@C ,",;!$$,"#!< 21-!?!<, ,",;!$-

$,"#!< #!&#,$%B!"&%C % "!5%A!$#1E%,$$@C D4,E!"",3 5-/ D4,.$,21

41"D4,"#41$!$%/ #4!J%$,31#,"#%, 3@;,41 ,;Q!&#1 +G' [3]. 7,"#,3!4-



9,5!-%4,31$%! .%5413-%B!"&,., 4124@31 D-1"#1 " D4%A!$!$%!A "#%A:-/#,41 Gohfer

57

$@< D4,.$,2 D,-/ 41"D4!5!-!$%/ #4!J%$ 21A!#$, "$%?1!# 4,"# ,;3,5-

$!$$,"#% D4,5:&E%% [4]; 

– 3@;,4 ,D#%A1-F$,< #!C$,-,.%% +G' 5-/ ,D#%A%21E%% 3@41;,#&%

21D1",3 A!"#,4,?5!$%/, A1&"%A%21E%% .-:;%$@ D4,$%&$,3!$%/ D4,DD1$-

#1 3 #4!J%$:, ,D#%A%21E%% D141A!#4,3 $1.$!#1$%/ ?%5&,"#% 4124@31

% D4,DD1$#1 5-/ #4!;:!A@C #!C$%&,-H&,$,A%B!"&%C D,&121#!-!< [5]. 

60*7"2%(/ -08/#'"091$:(-( /#)/;'# ."#$%# GOHFER (Grid 

Oriented Hydraulic Fracture Extension Replicator) – D-,"&,"#$,< "%A:-/#,4,

A,5!-%4:IJ%< #4!CA!4$,! 4123%#%! #4!J%$@ % #41$"D,4#%4,3&: D4,D-

D1$#1. R;Q!5%$/!# &,AD-!&" 51$$@C %""-!5,31$%/ &!4$,3,., A1#!4%1-1,

?%5&,"#!<, D4,DD1$#1, +)>, .!,-,.%B!"&,., "#4,!$%/ 3 !5%$,! E!-,!

" D,"-!5:IJ%A 41"B!#,A C141&#!4%"#%& 4124@31 D-1"#1, D4!5,"#13-!$%-

!A #!C$,-,.%% $1 3@C,5!. ',5C,5%# 5-/ "-1;,"E!A!$#%4,31$@C, $%2&,-

D4,$%E1!A@C, !"#!"#3!$$,-#4!J%$,31#@C, &14;,$1#$@C D,4,5.

>%A:-/#,4 41241;,#1$ D,5 4:&,3,5"#3,A 5,&#,41 G,;!4#1 S144%,

" 1980 .. 21$%A1IJ!.,"/ 41241;,#&,< 5%21<$1 +G' % 1-.,4%#A1A% 5%-

1.$,"#%&% #4!J%$.

7-/ ,D%"1$%/ &,--!&#,41 %"D,-F2:!#"/ D-,"&,"#$1/ "#4:&#:41

(Grid).  &1?5,A "!&#,4! "!#&% 41""B%#@31I#"/ ","#13 #41$"D,4#%-

4:IJ!< ?%5&,"#%, &,$E!$#41E%/ D4,DD1$#1, "53%., :#!B&%, =%4%$1

#4!J%$@, 513-!$%! % 54:.,!.

(1D4/A:I %AD,4#%4:I#"/ &14,#1?$@! 51$$@! " D,-$@A $1;,-

4,A D!#4,0%2%B!"&%C 51$$@C. (1 ,"$,3! LAS-01<-,3 D4,.41AA1 41"-

"B%#@31!# :D4:.%! "3,<"#31, %"D,-F2:!A@! 5-/ .!$!41E%% D4,0%-/ $1-

D4/?!$%/ "A@&1$%/ #4!J%$@. ', &,$E!$#41E%% D4,DD1$#1 41""B%#@-

31!#"/ 41"D4!5!-!$%! 513-!$%/ ?%5&,"#% 3 #4!J%$!.  &1?5,< #,B&!

D,3!4C$,"#% #4!J%$@ ,D4!5!-/I#"/ :#!B&% " %"D,-F2,31$%!A -,&1-F-

$@C 2$1B!$%< "3,<"#3 ?%5&,"#% % D,4,5@. *B%#@31I#"/ !"#!"#3!$$@!

% 3#,4%B$@! #4!J%$@.  !4#%&1-F$@! 314%1E%% 51$$@C ;!4:#"/ %2

"&31?%$$@C &14,#1?!<, 1 .,4%2,$#1-F$@! – %2 "!<"A%B!"&%C % A!?-

"&31?%$$@C %""-!5,31$%<. RD4!5!-/!#"/ D,3!5!$%! ?%5&,"#% 4124@-

31, D4,DD1$#1, &%"-,#@. '4,3,5%#"/ 1$1-%2 D141A!#4,3 D,"-! "A@&1-

$%/ #4!J%$@. 8,$!B$@< ,#B!# 3&-IB1!# 5%21<$ +G'. L1&?! 3,2A,?!$

3@;,4 #!C$,-,.%% D4,3!5!$%/ 41;,#.

'4!%A:J!"#31 D!4!5 54:.%A% "%A:-/#,41A%:

– A,5!-%4,31$%! 3!4#%&1-F$,< % .,4%2,$#1-F$,< 1$%2,#4,D%%

D,4,5@;

– 41"B!# ,5$,34!A!$$,., 4123%#%/ $!"&,-F&%C #4!J%$;
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– :B!# %2A!$!$%/ .!,A!#4%B!"&%C 412A!4,3 D!40,41E%,$$@C ,#-

3!4"#%< 3 C,5! ,;41;,#&%;

– 5,D:"& 3!4#%&1-F$@C % D,D!4!B$@C :#!B!& 35,-F #4!J%$@;

– A,5!-%4,31$%! 53%?!$%/ ?%5&,"#% " :B!#,A 3@D15!$%/ B1"#%E;

– D4,.$,2 &%$!#%&% &%"-,#$,< 4!1&E%%, A,5!-%4,31$%! D4,$%&-

$,3!$%/ &%"-,#@ 3 D,4,5: % =%4%$@ ,;-1"#% ,C31#1;

– A,5!-%4,31$%! .,4%2,$#1-F$@C % 1""%A!#4%B$@C #4!J%$;

– 3,2A,?$,"#F 41"B!#1 $!"&,-F&%C %$#!431-,3 D!40,41E%%;

– :B!# 3,25!<"#3%/ A!-&,5%"D!4"$@C 5,;13,&;

– %"D,-F2,31$%! A,5!-% "A!J!$%/ ,.41$%B!$$@C ,;-1"#!< .,4-

$,< D,4,5@ D, D-,"&,"#/A "53%.1 3A!"#, A,5!-% :D4:.,"3/21$$@C

"A!J!$%<;

– D,-$1/ 151D#1E%/ 5-/ 41;,#@ " A!?5:$14,5$@A &1#1-,.,A .,4-

$@C D,4,5 (Rock Catalog). 

>%A:-/#,4 D,23,-/!# 4!=%#F D4,;-!A: &,AD-!&"$,., D,5C,51

& ";,4: % ,;41;,#&! 51$$@C, &1B!"#3!$$, "3/21#F "#4:&#:4$@! ,",;!$-

$,"#% D-1"#,3 " 41"B!#$@A% D141A!#41A%, 3@;41#F ,;Q!&# +G', D,5,;-

41#F #!C$,-,.%I +G'. S-1.,514/ ;,-F=,A: D!4!B$I D4!%A:J!"#3 D,

"413$!$%I " D4,.41AA1A%-1$1-,.1A% GOHFER $1C,5%# =%4,&,! D4%-

A!$!$%! 3 $!0#!.12,3,A &,AD-!&"!.

<0!"0(-/#=091$:0> $.0$(:

1. S1?!$,3 >.T. G1241;,#&1 #!C$,-,.%B!"&%C ?%5&,"#!< 5-/ .%5-

413-%B!"&,., 4124@31 D-1"#1 $1 :.-!3,5,4,5$,< ,"$,3! " %"D,-F2,31-

$%!A ?!-!2$@C % 1-IA%$%!3@C ",-!< ,4#,0,"0,4$@C H0%4,3: 5%". … 

&1$5. #!C$. $1:&. – 9., 2007. – 167 ".

2. 81$!3"&1/ G.7. 91#!A1#%B!"&,! A,5!-%4,31$%! 41241;,#&%

A!"#,4,?5!$%< $!0#% % .121 " D4%A!$!$%!A .%5413-%B!"&,., 4124@31

D-1"#1 / RRR «(!541-S%2$!"E!$#4». – 9., 1999. – 212 ".

3. '14"!.,3 >.+., 8,$51:4,3  .)., 8:4,B&%$  .). 9,5!-%4,31$%!

,D!41E%% .%54,4124@31 D-1"#1 (+G') &1& %$"#4:A!$# ,E!$&% % D4!531-

4%#!-F$,., ,#;,41 "&31?%$-&1$5%51#,3 // >,34!A!$$@! D4,;-!A@

0:$51A!$#1-F$@C % D4%&-15$@C $1:&: ";. #4. 49-< $1:B. &,$0. L. III./ 

9UL). – 9., 2006. – >. 51–53. 

4. +:#,4,3 V.P.,  1-%!3 ).M., M14%D,3 9. . '4,;-!A@ D,3@=!-

$%/ H00!&#%3$,"#% D4%A!$!$%/ #!C$,-,.%% +G' 3 :"-,3%/C (+7*

« PLWN+P((NULW» // P&#:1-F$@! D4,;-!A@  ,-.,-*41-F"&,< $!0-
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#!.12,$,"$,< D4,3%$E%%: #!2. 5,&-. A!?5:$14. $1:B.-D41&#. &,$0. / 

*+(L* – *01, 2001. – >. 87–88. 

5.  Economides M.J., Martin T. Modern fracturing for enhancing natu-

ral gas production / ET Publishing. – Huston TX, 2007. – 514 p. 
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37!#>87""0, @#/$1"& 3#"07""('09 (P4C1$.!-F"&, G,""%/) – D4,-

0!"",4, 5,&#,4 .!,-.-A%$. $1:&, 5%4!&#,4 )$"#%#:#1 $!0#% % .121 >!3!4$,-

., (P4&#%B!"&,.,) 0!5!41-F$,., :$%3!4"%#!#1 (163002, .. P4C1$.!-F"&,
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A($%0, B0:("#> 31(/-01'09 (P4C1$.!-F"&, G,""%/) – %$?!$!4 1-<

&1#!.,4%% XP(+T) %$"#%#:#1 $!0#% % .121 >!3!4$,., (P4&#%B!"&,.,)
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