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THE USAGE OF MONTE-KARLO METHOD 
FOR AN ANALYSIS OF QUEUING LENGTHS AND DELAYS 

OF RAILWAY WAGONS AND AUTO TRACKS 
BY HANDLING BULK CARGOES IN SEA TERMINALS 

(For example of JSC “Novorossiysk grain terminal”)

-
,

.
The article suggests the usage of  Monte-Karlo method for evaluation of queuing lengths and delays of rail-

way wagons and auto tracks arising during unloading transports on receiving stations of the terminal.
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Key words: Monte-Karlo method, queuing theory, railway wagons, auto tracks, grain terminal, receiving 
stations for unloading transports.
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P(0), P(1), …, P(  – 1) 
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/D/1 . , . 2:
= /  = 91,05/144 = 0,63 < 1.

 < 1, , .
wq = / [2 (1 – )] = 0,63/ [2  144 (1 – 0,63)] = 0,0059 ,  8,5 ,
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 = 6 / 24 = 240 /

3716 119,87 144

3433 122,61 144
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5363 173 144

1475 49,17 144

905 29,19 144

1763 58,77 144

2311 74,55 144

3690 123 144

6005 200,17 144

1700 54,84 144

1571 52,37 144

1087 35,06 144

: 33 019  = 1092,6/12 = 91,05  = 144 

-
 ( ),  [2; 3]. 

 — -
 10  (  0,167 ), : /D/1,  = 91,05 / , —

144 / . RN = – t, RN —  0–1 
, t = –1/  ln(RN)

. 4 .

t = –1/  ln(RN) = –1/91,05  ln(RN) ( ) = –0,26ln(RN)( ).

 4 
 2012 .

 (RN) ,
, ,  ( ) ,

0,1400 0,5112 0,5112 0,5112 0,6782 0

0,0188 1,0332 1,5444 1,5444 1,7114 0

0,6681 0,1049 1,6493 1,7114 1,8784 0,0621

0,4315 0,2185 1,8678 1,8784 2,0454 0,0106

0,2040 0,4133 2,2811 2,2811 2,4481 0

0,3319 0,2866 2,5677 2,5677 2,7347 0

0,1285 0,5335 3,1012 3,1012 3,2682 0

0,5484 0,1562 3,2574 3,2682 3,4352 0,0108

0,6454 0,1139 3,3713 3,4352 3,6022 0,0639

0,9737 0,0069 3,3782 3,6022 3,7692 0,2240

: 0,3714
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wq = 0,3714/10 = 0,0371  = 2,226 .

/D/1  = 0,63, 

wq = / [2 (1 – )] = 0,63/ [2 144 (1 – 0,63)] = 0,0059 ,  8,5 .
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, . 2:

= /  = 142,33/192 = 0,74 < 1.
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,  ( ./ )
 = 8 / 24 = 192 ./

5309 171,26 192

4806 171,64 192

5907 190,55 192

5590 186,33 192

3595 115,97 192

4029 134,3 192

1931 63,29 192

4245 136,94 192

5643 188,1 192

4616 148,9 192

3681 122,7 192

2417 77,97 192

: 51 769
 = 51769/12 = 142,33  = 192

, - -
.  — 

 7,5 ,  0,125 , : /D/1,  = 142,33 ./ , —
 192 ./ . t = –1/  ln(RN)

 0–1, . 6 .

t = –1/  ln(RN)= –1/142,33  ln(RN) ( ) = –0,17ln(RN)( ).
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 (RN) ,
, , , ,

0,8140 0,0350 0,0350 0,0350 0,1600 0

0,5636 0,0975 0,1325 0,1600 0,2850 0,0275

0,9661 0,0059 0,1384 0,2850 0,4100 0,1466

0,8565 0,0263 0,1647 0,4100 0,5350 0,2453

0,1609 0,3106 0,4753 0,5350 0,6600 0,0597

0,9546 0,0079 0,4832 0,6600 0,7850 0,1768

0,3413 0,1827 0,6659 0,7850 0,9100 0,1191

0,7625 0,0461 0,7120 0,9100 1,0350 0,1980

0,3062 0,2012 0,9132 1,0350 1,1600 0,1218

0,6739 0,0671 0,9803 1,1600 1,2850 0,1797

: 1,2745

wq = 1,2745/10 = 0,1275  = 7,65 .

/D/1  = 0,74, -
:

wq = / [2 (1 – )] = 0,74/ [2 192 (1 – 0,74)] = 0,0074 ,  10,66 .
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