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  “PRINS DER NEDERLANDEN”   

 

RELIABILITY OF ELECTRIC POWER SUPPLY IN DIFFERENT OPERATION 

MODES OF THE VESSEL “PRINS DER NEDERLANDEN” 

WITH HIGH-VOLTAGE ELECTRIC POWER INSTALLATION 
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In the article questions of power supply failure rate analysis in typical operational modes of the vessel with 

high voltage electrical power installation (6,6 kV) in respect to emergency switchboard power supply are contem-

plated, two power supply disturbances are considered: blackout after failure and absence of power supply restore 

after failure. According to reference data – failure rate of components of electrical power installation calculation 

of failure-free operation probability P (1000 h), failure rate ( ) and mean operating time to failure is performed 

using hypothesis method of potential conditions of power supply circuits of emergency switchboard. Comparative 

analysis of reliability rates in concerned operational modes is performed.

 : , , ,  , , -

  ,  ,    .

Key words: reliability, failure-free operation, failure, hypothesis method, electric power supply, reliability 

function, failure rate, mean operating time to failure.
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       [1, . 93; 2, . 71–72]:

—        —  = 50·10–6 1/ ;

—  -  –  = 70·10–6 1/ ;

—  -  —  = 80·10–6 1/ ;

—   —  = 13·10–6 1/ ;

—   —  = 4·10–6 1/ .

          -

 .

. 2.  



В
ы

п
ус

к
2

40

        ( . . 2),   

          -

   ( . 3).   . 3    

      .   

   , ,  ,    ,   

      .

 . 3.         : 

 —    ;  —       45 

 . 3,     ,        (
G1

, 
QF1

, 

QF4
, 

T1
, 

QF6
, 

QF7
, 

QF13
,

QF15
  

G3
, 

QF8
, 

QF13
, 

QF15
)  .    -

      « »   .

           G1 (
G1

, 
QF1

, 
QF4

, 

T1
, 

QF6
, 

QF7
)     ,      

    ,       

        :

1
 = 

G1
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QF1
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 + 

QF7
 = 50·10–6 + 13·10–6 + 13·10–6 + 4·10–6 + 13·10–6 + 13·10–6 = 

= 106·10–6 1/ . 
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G3 (
G1

, 
QF1

)     - ,     

     ,    -

           :

 =  + 
QF8 

= 70 10–6 + 13  10–6 = 83 10–6 1/ . 

     -  (t)  1000  

          -

  :

(t) = e – t;

(1000) = e – t = e –83 10–6  1000 = 0,9199.
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= 13 10–6 + 13  10–6 = 26 10–6 1/ . 

     (t)  1000      

        :

(t) = e – t;

(1000) = e – t = e –26 10–6  1000 = 0,9742.
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 ,  1000   (t = 1000 )     -

  

(1000) = 0,8989  0,9199 + (1 – 0,8989)  0,9199 + 0,8989  (1 – 0,9199) = 0,9919.

        1000   (t = 1000 )  

(1000) = 0,9919  0,9742 = 0,9663.
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,      .    

          -

  ,   45 .         45 , 

         . 

,   ,      . 3, , -

:

(1000) = 0,998,

 = 2  10–6 1/ ,

T
0
 = 500 000 .

        -

       . 2        

. 3        (45 )    -

     . 4.

 2

    (     )

  , 1/
0
, 

 0,8757 132  10–6 7576

 0,8961 109  10–6 9174

  0,911 93  10–6 10 753

   0,9288 73,86  10–6 13 539

 0,9663 34,27  10–6 29 149

   
0,8112 208  10–6 4808

 3

    

(         45 )

  , 1/
0
, 

 0,989 11,06  10–6 90 416

 0,991 9,04  10–6 110 620

  0,911 93  10–6 10 753

   0,994 6,02  10–6 166 113

 0,998 2  10–6 500 000

   
0,983 17,15  10–6 58 309
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