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 !"#$!% '.(., )!*+,-/01$ '.). 

(#"#23451 6!37,#23/%0$$81 /09$5:03451 7$5%0235/0/ 

%!(34 +#  +&/ 6+!0�# -. '�"!� 7+#8 0'!,! '!)%. '0& %!,"96+!,! 

-. '�"!!:!"9/!(&+#$ + ;� /!:38# +& !0+!(  &+&.#*&  ,! &(&"#<+!0�# 

(!3/!;$50 5 72!%0$+ 4#:03/%# <43=*7#/#>55 <*04/2!/09$5:034!6! 4!"=*043# =!627?$!6! <*04/2!!@!27,!%#$5; $0A/;$89 
"03/!2!?,0$51 $#=2;"7B C#%535/ !/ @0C#%#251$!1 5 $#,0?$!1 <43=*7#/#>55 3!3/#%*;BD59 <*0"0$/!% !@!27,!%#$5; 34%#?5-
$8, % !3!@0$$!3/5 =!627?$89 <*04/2!,%56#/0*01. E!627?$!0 <*04/2!!@!27,!%#$50 (EFG) $0A/0,!@8:5, % /!" :53*0 5 =!-
627?$80 <*04/2!,%56#/0*5 (EF�) =25 <43=*7#/#>55 =!,%02?0$8 %*5;$5B !@-52$!6! 4!*5:03/%# %$0-$59 A#4/!2!% 5 %!C,01-
3/%51, 59 <43=*7#/#>5; 3!=2;?0$# 3 2#C$!!@2#C$8"5 20?5"#"5 2#@!/8. �*; =!*7:0$5; 3%0,0$51 ! 59 3!3/!;$55 53=!*+C7B/ 

,#$$80 3/#/53/545 !/4#C!% <43=*7#/#>55. H!?$! 7/%02?,#/+, :/! </!/ "0/!, #$#*5C# 3!3/!;$5; !@I04/# ;%*;0/3; $#5@!*00 
=250"*0"8" (5*5 ,#?0 0,5$3/%0$$8" %!C"!?$8") ,*; =!*7:0$5;, !=53#$5; 5 %82#?0$5; % 4!*5:03/%0$$!" <4%5%#*0$/0 =!4#-
C#/0*01 $#,0?$!3/5 EFG. �*; =!*$!6! =20,3/#%*0$5; ! /047D0" 3!3/!;$55 =#24# EFG, % /!" :53*0 EF�, % 3/#/+0 =25%0,0$8 
20C7*+/#/8 06! 3/#/53/5:034!6! #$#*5C#. J# /047D51 "!"0$/ =2!5C%0,0$ 3@!2 5 #$#*5C ,#$$89 =! /09$!*!65:0345" $#27-0$5-
;" $# =20,=25;/5;9 $0A/0,!@8:5, 3A!2"52!%#$# 5$A!2"#>5!$$#; @#C# #4/7#*+$89 (2013–2017 66.) 3/#/53/5:03459 ,#$$89 
<43=*7#/#>55 =#24# =!627?$!6! <*04/2!!@!27,!%#$5; 427=$01-06! $0A/0,!@8%#BD06! =20,=25;/5; E!%!*?+; KG «(#"#2#-
$0A/06#C». J# 00 !3$!%0, 4#4 !@!@D0$50 5 7/!:$0$50 $#4!=*0$$!6! 2#$00 5 $# $#3/!;D51 "!"0$/ !=8/# <43=*7#/#>55, 3 =!"!-
D+B 5$/0**04/7#*+$!6! #$#*5C# 5 %02!;/$!3/$!-3/#/5:034!6! "!,0*52!%#$5; =2!5C%0,0$8 353/0"#/5C#>5; 5 !>0$4# /047D06! 

3!3/!;$5; =#24# EF�, # /#4?0 !=20,0*0$8 5 2#$?52!%#$8 A#4/!28, =25%!,;D50 4 /09$!*!65:0345" $#27-0$5;". F/! =!C%!-
*5*! 3A!2"7*52!%#/+ 4!"=*043 /09$5:03459 5 !26#$5C#>5!$$89 "02!=25;/51 ,*; 59 "5$5"5C#>55 5 =!%8-0$5; $#,0?$!3/5 5 
<43=*7#/#>5!$$!1 6!/!%$!3/5 =#24# FE� 5 EF�. 

������ � "�#�$: =!627?$!0 <*04/2!!@!27,!%#$50, =!627?$80 <*04/2!,%56#/0*5, $0A/0,!@8:#, $#,0?$!3/+, ,#$$80 
3/#/53/545 !/4#C!%, =!4#C#/0*5 $#,0?$!3/5, $#2#@!/4# $# !/4#C, 2#3=20,0*0$50 '01@7*#, *!6$!2"#*+$!0 2#3=20,0*0$50, 
<43=!$0$>5#*+$!0 2#3=20,0*0$50. 

''M�MJNM1 

G@03=0:0$50 <4!$!"5:0345 <AA04/5%$!1 2#@!/8 

<*04/2!/09$5:03459 4!"=*043!% (FO�) $0A/0,!@8:5 

;%*;0/3; 20#*5C#>501 =!*!?0$51 P0,02#*+$!6! C#4!$# 

«G@ <*04/2!<$0260/540». F/! =!*$!3/+B !/$!35/3; 4 

=!627?$8" <*04/2!,%56#/0*;", 4!/!280 -52!4! 53-
=!*+C7B/3; ,*; !/4#:45 $0A/5 5C =*#3/#, 4#4 $# $!%89 

"03/!2!?,0$5;9, /#4 5 5$/0$35%$! <43=*7#/5270"89 

,*5/0*+$!0 %20";. G62#$5:0$5; =! A5$#$352!%#$5B, 

3*!?5%-503; % 3!%20"0$$89 <4!$!"5:03459 73*!%5;9, 

5 $0,!3/#/45 !26#$5C#>5!$$!-A5$#$3!%!1 353/0"8 

7=2#%*0$5; % $0A/;$!1 !/2#3*5 =25%0*5 4 /!"7, :/! 

5C$!3 <*04/2!=!627?$89 73/#$!%!4 (FE�) 5 EF� ,!-

3/56 70% 5 @!*00 [4, 12]. 

F/! =20,!=20,0*;0/ $0!@9!,5"!3/+ 2#C2#@!/45 

5$$!%#>5!$$89 =!,9!,!% 4 =25"0$0$5B =!627?$!6! 

<*04/2!!@!27,!%#$5; (EFG) $# %309 </#=#9 06! ?5C-
$0$$!6! >54*# (QR) ,*; 3@#*#$352!%#$$!6! 20-0$5; 

=25 3/2#/065:034!" %8@!20: C#"0$# 3/#2!6! EFG $# 

$!%!0 5*5 =!*$!"#3-/#@$81 20"!$/ [14]. 

 0-0$50 4*B:0%89 C#,#:, 3%;C#$$89 3 4!"=*043-

$8" !@03=0:0$50" $#,0?$!3/5 <*04/2!3$#@?0$5; 

FE� 5 EF� $# <4!$!"5:0345 !@!3$!%#$$!" 72!%$0, 

=2!5C%!,5/3; 3 =!"!D+B 3!%20"0$$89 "0/!,!% 5 

320,3/% =!%8-0$5; $#,0?$!3/5 2#@!/8 5 3!%02-0$-

3/%!%#$5; !26#$5C#>55 <43=*7#/#>55 %301 353/0"8 

EFG [10]. G$5 % C$#:5/0*+$!1 "020 53=!*+C7B/ 5C-
%03/$80 =!,9!,8 $# !3$!%0 "#/0"#/5:034!6! "!,0-

*52!%#$5;. 

E!3/2!0$50 "#/0"#/5:03459 "!,0*01 % /0!255 5 

=25*!?0$5;9 #$#*5C# $#,0?$!3/5 FO� % <*04/25:0-

                                                
©  !"#$!% '.(., )!*+,-/01$ '.)., 2018 

3459 30/;9 5 353/0"#9 <*04/2!3$#@?0$5; (F((F) 

=2!5C%!,5/3; 3 =!"!D+B %02!;/$!3/$89 3/#/53/5:0-

3459 !=53#$51 5 2#3=20,0*0$51 [3]. J#,0?$!3/+, 4#4 

4!"=*043 /09$5:03459 5 /09$!*!65:03459 9#2#4/025-

3/54 F((F, 9#2#4/025C7B/ 3*0,7BD50 A#4/!28: =!-

%20?,#0"!3/+ !@!27,!%#$5; (=!/!4 !/4#C!%), =2!,!*-

?5/0*+$!3/+ @03=020@!1$!1 2#@!/8 ($#2#@!/4# $# 

!/4#C), ,*5/0*+$!3/+ =02028%# =5/#$5;, 7D02@ !/ =0-
2028%# =5/#$5; 5 ,2. [15]. E!%20?,#0"!3/+ !=20,0*;-

0/3; %89!,!" 5C 3/2!; 3!3/#%*;BD59 !3$!%$!6! <*04-

/2!!@!27,!%#$5; (FG) 5C-C# $#27-0$51 206*#"0$/!% 

<43=*7#/#>55, $04#:03/%0$$!6! 5 $03%!0%20"0$$!6! 

/09$5:034!6! !@3*7?5%#$5; 5 20"!$/# (OG5 ), # /#4-

?0 =2!A5*#4/545, $04!2204/$89 5 !-5@!:$89 ,01-

3/%51 !@3*7?5%#BD06! =023!$#*# («:0*!%0:03451 

A#4/!2»), !=#3$89 %$0-$59 5 %$7/20$$59 A5C5:0-
3459 %!C,013/%51 5 =2. [5, 7]. 

E!*7:0$50 5 !@2#@!/4# 3/#/53/5:034!1 5$A!2"#-

>55 $# J)�E $0!@9!,5"8 ,*; 3*0,7BD59 >0*01: %!-

=02%89, ,*; 73/#$!%*0$5; =25:5$8 /09$!*!65:034!6! 

$#27-0$5; 5*5 !/4#C#, 73/2#$0$5; </!1 =25:5$8 5 

$0,!=7D0$5; 39!?01 $053=2#%$!3/5 =25 ,#*+$01-01 

<43=*7#/#>55; %!-%/!289, ,*;  !>0$45 =25:5$0$$!6! 

7D02@#, 3%;C#$$!6! 3 =2!3/!0" !@!27,!%#$5; 5 C#/2#-

/#"5 $# %!33/#$!%*0$50 5 20"!$/ [13];  %-/20/+59,  ,*; 

%$030$50 4!2204/5% % =2!62#""8 /09$5:034!6! !@3*7-

?5%#$5; 5 20"!$/# 3 >0*+B 534*B:0$5; :#3/! %8;%-

*;0"89 !/4#C!% 5 $#27-0$51; %-:0/%02/89, ,*; !=20-
,0*0$5; $#5@!*00 3*#@89 <*0"0$/!% 4!$3/274>55, 

3$5?#BD59 00 $#,0?$!3/+ 5 $#5@!*00 $0@*#6!=25;/-
$89 20?5"!% 2#@!/8 !@!27,!%#$5;;  %-=;/89,  ,*; 

73/#$!%*0$5; $#7:$89 5 =2#4/5:03459 /20@!%#$51 4 

72!%$B $#,0?$!3/5 JE� 5 EF� [7], 2#C2#@!/#$$89 
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$# !3$!%#$55 3/#/53/545 $#27-0$51 5 !/4#C!% <43=*7-

#/5270"!6! !@!27,!%#$5; 3 >0*+B !=20,0*0$5; 3/0=0-
$5 2534# ,*; ,013/%7BD59 73/#$!%!4. 

KJKSNT OMUJGSG)NVM(�NU JK �WMJNX JK J)�E 

' ,#$$!1 2#@!/0 5$A!2"#>5!$$!1 @#C!1 =2!%0,0$-

$!6! 533*0,!%#$5; ;%*;0/3; %8@!24# /09$!*!65:03459 

$#27-0$51, 3%;C#$$89 3 %89!,!" 5C 3/2!; !3$!%$89 

7C*!% FE� $# $0A/;$89 "03/!2!?,0$5;9 KG «(#"#2#-
$0A/06#C» C# =025!, $#@*B,0$51 % 2013–2017 66. J#27-

-0$5; 353/0"#/5C52!%#$8 =! 627==#", % C#%535"!3/5 !/ 
!/4#C#%-06! <*0"0$/# FE�, =2!5C%0,0$ #$#*5C 5 =!-
3/2!0$8 ,5#62#""8 !/4#C!%. 

�!$420/$81 =25"02 ,5#62#""8, =20,3/#%*0$$81 

$# =1>.  1, $#6*;,$! 5**B3/25270/ 4!*5:03/%0$$!0 3!-

!/$!-0$50 !/4#C!% !3$!%$89 4!$3/274/5%$89 <*0"0$-

/!% FE�. J#5@!*+-00 4!*5:03/%! !/4#C!% =259!,5/3; 

$# <*04/25:0347B :#3/+ FE� – @!*00 50%. �#$$#; 3/#-

/53/54# =!,/%02?,#0/ 5$A!2"#>5B 5C /09$5:03459 

*5/02#/72$89 53/!:$54!%, :/! $#5@!*00 3*#@8"5 <*0-
"0$/#"5 353/0"8 FE� –  34%#?5$# ;%*;B/3; =!627?-

$!1 <*04/2!,%56#/0*+ (22,70% !/4#C!%) 5 =!627?$!1 

4#@0*+ (34,30% !/4#C!%) [2, 3, 10]. 

J#C%#$$80 ,5#62#""8 =!C%!*;B/ 3%;C#/+ %20"0$-
$80 9#2#4/0253/545 !/4#C!% 5 ,0/#*5C#>5B 9#2#4/02# 
=!%20?,0$5; 5 %8C%#%-59 06! A#4/!2!%, =!*7:0$$80 

=! 5$A!2"#>5!$$!1 @#C0, 3 /5=!", =25:5$#"5 5 !@3/!-

;/0*+3/%#"5 %!C$54$!%0$5; !/4#C!% ,*; 4#?,!6! 5C 
<*0"0$/!% FE�. 

NC-C# @!*+-!6! !@I0"# A#4/5:034!6! "#/025#*# % 

,#$$!1 2#@!/0 =!,2!@$! =2!#$#*5C52!%#$8 !/4#C8, 

3%;C#$$80 3 EF�. �*; @!*00 5$A!2"#/5%$!6! =20,-

3/#%*0$5; 3/#/53/5:03459 ,#$$89 5 ,0/#*+$!6! #$#*5-

C# !/4#C!% >0*03!!@2#C$! %%03/5 =!$;/50 320,$01 

$#2#@!/45 $# !/4#C (O, 5C"02;0"#; % 37/4#9), 4!/!2#; 
!=20,0*;0/3; 4#4 320,$00 %20"; $#2#@!/45 5*5, ,2765-

"5 3*!%#"5, =2!,!*?5/0*+$!3/+ 2#@!/8 <*0"0$/# 

"0?,7 !/4#C#"5 [5]. (20,$;; $#2#@!/4# $# !/4#C 2#3-
3"!/20$# C# 2013–2017 66. 

!/2

!/4

t
�

n
, (1) 

6,0 t!/2 – $#2#@!/4# !@I04/#; n!/4 – :53*! !/4#C!%. 

 
1 – $#3!3$!-4!"=2033!2$80 /27@8; 2 – 65,2!C#D5/#;  
3 – 6#C!30=#2#/!2; 4 – =!627?$!1 <*04/2!,%56#/0*+;  

5 – $#3!3; 6 – =2!:00; 7 – 4#@0*+ 
"1>. 1. /1?@=?AA? BCD1EF>GH? CGB?ICH > =?>J=FKFDFL1FA 

JC MDFAFLG?A BCL>G=NBO11 -%9 (H>F IL?EFL1P H %) 

J# =1>.  2 =20,3/#%*0$# ,5#62#""# 9#2#4/02# =!-

%20?,0$51 EF�. E25:5$#"5 5 3!=7/3/%7BD5"5 !@-

3/!;/0*+3/%#"5 %8,0*0$$89 /09$!*!65:03459 $#27-0-
$51 EF� ;%*;*53+: 

– 3*!?$80 73*!%5; <43=*7#/#>55 =25 $#*5:55 2#C-
$!2!,$89 !3*!?$;BD59 A#4/!2!% – $0!,$!2!,$81 

3!3/#% 5 3%!13/%# =*#3/!%!1 ?5,4!3/5 % 3!:0/#$55 3 

2#C$!!@2#C$8"5 =25"03;"5, 425%5C$# 3/%!*#, 3!*0!/-
*!?0$5; [2] 5 /.=., 4!/!280 =25%!,;/ 4 C#3!20$5B 
�FRJ, =020627C40 EF� 5 !/4#C7; 

– C$#:5/0*+$80 2#C"028 4!$3/274>55 % 3!:0/#$55 

3 "#*8" =!=020:$8" 30:0$50", :/! =25%!,5/ 4 3$5?0-
$5B 00 ?03/4!3/5; 

–  @!*+-#; 6*7@5$# 3=734# �FRJ =! %02/54#*5,  

%83!4#; /0"=02#/72# =*#3/!%!1 ?5,4!3/5 (@!*00 90 

62#,), 2#@!/# EF� 3 $#627C4#"5 @*5C45"5 5*5 =20%8-

-#BD5"5 $!"5$#*+$80 [6] =25%!,;/ 4 =020620%7 5 

!/4#C7; 

– $#27-0$50 602"0/5:$!3/5 353/0"8 «4#@0*+-

EF�-65,2!C#D5/#»; 

– 4!22!C5; 3!3/#%$89 <*0"0$/!% �FRJ 5 EF� [3]; 
– $0,!3/#/!:$81 =25/!4 =! =25:5$0 C#%0,!"!6! 

3=734 FE� @!*+-06! /5=!2#C"02#, :0" =2!5C%!,5-

/0*+$!3/+ 34%#?5$8; 

– $03!!/%0/3/%50 =#2#"0/2!% EF� 5 $#3!3#. 

NC =1>.  2 %5,$!, :/! !3$!%$7B ,!*B /09$!*!65:0-
3459 $#27-0$51 3!3/#%*;B/: <*04/2!=2!@!1 !@"!/45 % 

=#C7 3/#/!2# – 45% (7 $04!/!289 /5=!2#C"02!% ,! 

61%) [5], <*04/2!=2!@!1/!4!%%!,# – 19,7%. J0%!C"!?-

$! $0 !/"0/5/+ /!/ A#4/, :/! $# ,!*B $04#:03/%0$$!6! 

20"!$/# (5,4%) 5 $04#:03/%0$$!6! "!$/#?# (5,5%) 

EF� =259!,5/3; =!2;,4# 11% !/ !@D06! 4!*5:03/%# 
=!%20?,0$51. 

' 20C7*+/#/0 ,*5/0*+$!1 <43=*7#/#>55 $#5@!*+-

-00 4!*5:03/%! =!%20?,0$51 ,5#6$!3/52!%#$! % *!@!-

%89 :#3/;9,  % /!4!%%!,0 5*5 % =#C7 !@"!/45 EF�.  E!-

%20?,0$5; % *!@!%89 :#3/;9, 4#4 =2#%5*!, %!C$54#B/ % 

20C7*+/#/0 "09#$5:03459 =!%20?,0$51 5C!*;>55 =25 

$#"!/40 5*5 3@!240 <*04/2!,%56#/0*; [7, 16]. O#4?0 4 

=2!@!B "!67/ =25%03/5 "09#$5:03450 %4*B:0$5; % 

3#"!1 5C!*;>55, :/! ;%*;0/3; 3*0,3/%50" C#%!,34!6! 

@2#4# 5*5 $5C4!6! 4#:03/%# "#/025#*!%. 

 
1 – $0602"0/5:$!3/+ <43=*7#/#>5!$$!1 4!*!$$8;  

2 – =020627C4# EF�; 3 – $04#:03/%0$$81 "!$/#?;  
4 – "09#$5:03450 =25"035, !/*!?0$5; 3!*01;  

5 – C#%!,34!1 @2#4; 6 – 4!22!C5; 4!2=73# EF�;  
7 – <*04/2!=2!@!1 % *!@!%!1 :#3/5; 8 – <*04/2!=2!@!1 

/!4!%%!,#; 9 – $04#:03/%0$$81 20"!$/;  
10 – <*04/2!=2!@!1 % =#C7 

"1>. 2. /1?@=?AA? Q?=?BGF=? JCH=FRKFL1S JC@=NRLTQ 

MDFBG=CKH1@?GFDFS (H>F IL?EFL1P H %) 
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E2!@!1 % =#C7 % @!*+-01 3/0=0$5 !@73*!%*0$ =0-
20627C4#"5 EF�,  /#4 4#4 5C!*;>5; % =#C7 =!,%02?0$# 
20C4!"7 =020620%7 %8-0 =20,0*+$89 /0"=02#/72 %! 

%20"; $0,!=73/5"89 =020627C!4. T$#:5/0*+$! 2#3=2!-
3/2#$0$8 !/4#C8 % 20C7*+/#/0 4!22!C55, 4 $5" 3*0,70/ 

!/$03/5 2#C27-0$50 =#40/# 2!/!2# 5 3/#/!2#, 420=0?#, 
«C#45=#$50» "7A/8 $# %#*7 EF� 5 /.=. [8]. ' 20C7*+/#-

/0 4!22!C55 7%0*5:5%#0/3; C#C!2 "0?,7 =#40/!" 2!/!-
2# 5 3/#/!2#, 7"0$+-#0/3; cos Y, !,$#4! =25 </!" 3!-

42#D#B/3; "09#$5:03450 =!/025 $# /20$50 2!/!2# 5 
/!4 =25 $#627C40 "!?0/ $0 5C"0$5/+3;. 

J# !3$!%#$55 ,#$$89 $#2#@!/45 $# !/4#C EF� $# 
=20,=25;/5;9 KG «(#"#2#$0A/06#C» C# 2013–2017 66., 
=20,3/#%*0$$!1 $# =1>. 3 $#@*B,#0/3; !/:0/*5%#; /0$-
,0$>5; =!3/0=0$$!6! 3$5?0$5; %0*5:5$8 $#2#@!/45 

$# !/4#C 3 601 ,! 503 37/. �#$$81 A#4/ $#=2;"7B 3%5-
,0/0*+3/%70/ !@ C$#:5/0*+$!" 5C$!30 =#24# EF� 5 

7"0$+-0$55 59 !3/#/!:$!6! 203723#, :/! =25%!,5/ 4 
@!*00 :#3/8" 4#=5/#*+$8" 20"!$/#" !@!27,!%#$5;, 

3!42#D0$5B 32!4!% "0?20"!$/$89 =2!"0?7/4!%. 

(OKON(ONVM(�KZ G[ K[GO�K �KJJ\U EG 
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"1>. 6. ;NLBO1P =?>J=FKFDFL1P HF=CPGLC>GFS L? CGB?I «%-/-45»
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$#2#@!/4# $# !/4#C 2#3=20,0*0$# =! *!6$!2"#*+$!"7 

C#4!$7 2#3=20,0*0$5; 3 A7$4>501 =*!/$!3/5 

2
0,894 ln 5,74560,533 t

f t e
t

, (2) 

6,0   = 0,834, ` = 5,9; C$#:5"!3/+ =! 425/0251 a2p=0,32, 

=! 425/025B a "=0,57;  

– ,*; 73*!%$!1 627==8 EF�-45. �3/#$!%*0$!, :/! 

$#2#@!/4# $# !/4#C 2#3=20,0*0$# =! *!6$!2"#*+$!"7 

C#4!$7 2#3=20,0*0$5; 3 A7$4>501 =*!/$!3/5 

2
0,719 ln 5,90,478 t

f t e
t

, (3) 
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$#2#@!/4# $# !/4#C 2#3=20,0*0$# =! C#4!$7 '01@7*# 3 

A7$4>501 =*!/$!3/5 
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2#33"!/20$5; $#2#@!/45 $# !/4#C 3*0,70/ =!,9!,5/+ 
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The condition and the quality level of operation of the 

electrical complex of submersible electrical equipment of oil 

fields depend directly on the accident-free and reliable operation 

of the constituent elements of the well equipment, in particular, 

submersible motors. Submerged electrical equipment (SEE) for 

oil production including submersible electric motors (SEM) 

during operation are subject to the influence of a large number of 

external factors and impacts, their operation is associated with a 

variety of operating modes. To obtain information about their 

state, it is necessary to use the data of statistics of failure of 

operation. It can be argued that this method of analyzing the state 

of the object is the most acceptable (or even the only possible) for 

obtaining, describing and expressing, in quantitative terms, the 

SEE reliability indicators. To fully understand the current state of 

the SEEpark, including the SEM, the article presents the results 

of its statistical analysis. At the current moment, data on 

technological violations at oil production enterprises have been 

collected and analyzed with the development of 

recommendations for improving the reliability of SEM. 

Keywords: submersible electric equipment, submersible 

electric motors, oil production, reliability, failure statistics, 

reliability indicators, time between failures, Weibul distribution, 

lognormal distribution, exponential distribution. 
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