Appendix 2
(Paper format)

P. S. Ivanov[footnoteRef:1] [1: Petr Sidorovich Ivanov — DSс in Engineering, Professor, Department of Management of Exploitation Work, Ural State University of Railway Transport (USURT), Ekaterinburg, Iivanov@usurt.ru

] 


«OCCUPATION» PLANNING IN TRAIN SCHEDULE
IN THE PROCESS OF TRANSPORT INFRASTRUCTURE MAITENANCE

As the result of implemented reforms at railway transport, railways as the main organization departments of JSC «Russian Railways» (infrastructure carrier and owner) in the near perspective will realize two main business-processes: train traffic organization and transport infrastructure maintenance organization. These business-processes basically provide cargoes and passengers delivery.
Train traffic organization and transport infrastructure maintenance organization are always connected. Even if there is a traffic capacity reserve at track section, anyway, speed limit, «occupation» planning in train schedule, railway haul occupation by trains influences on the speed of cargoes and passengers delivery. But train speed increase and route safety require (using modern technologies of infrastructure maintenance) significant traffic intervals. 
While performing infrastructure maintenance main works in the condition providing necessary train speeds and set level of traffic safety, required «occupation» planning in train schedule leads to trains delay and in consequence to time increase of passengers and cargoes delivery. Transport services quality factors become worse that undoubtedly will affect a company’s profit: a customer pays for speed («exactly in time») and safety.
In perspective main profit a company will get from cars movement effective organization. At cargo delivery «exactly in time» depending on contract conditions are possible additional payments to a carrier and in case of passengers and cargoes delivery delay a company has to pay fines, penalties, forfeits and so on. 
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KT, KC = A/C — for the first railway haul;
KT, KC = (A + B)/C — for the second railway haul;
KT, KC = B/C — for the last railway haul.







There is the inverse proportional dependence between factors KT, KC and KО.
In collusion it is necessary to mention that the offered mathematical model of calendar «occupation» planning allows:
· quantitatively estimate the efficiency of «occupation» planning use in train schedule;
– decrease the influence of transport infrastructure maintenance process on traffic;
– develop work organization while infrastructure maintenance and thereby decrease the maintenance expenses. 

References

1. Ivanov P. S. System simulation of railway and economic entities relations. // Transport of the Urals. 2008. № 4 (19). P. 10–13. ISSN 1815-9400.
2. Ivanov P. S. Use of shadow «occupation» while second tracks building : report points of scientific and technical conference. Part II. Novosibirsk : NIIZHT, 1991.
3. Petrov S. I. Calendar planning of «occupation» while second tracks building // Railway design and building : scientific collected papers ; dep. in TSNIITEI MPS 25.07.91, № 5149. 9 p.
4. Nikolaev N. S. Peculiarities of work organization in «occupation» in the market conditions // Fundamental and applied researches of transport : report points of anniversary scientific and technical conference. Part II. Ekaterinburg : USURT, 1996. 



The article is submitted to editing 06.07.2009 

                                                                           __________________ P. S. Ivanov
                                                                                               (signature of the author)  

image2.wmf
1

();

i

jj

N

R

j

j

iNN

Aai

=x-

=-D

=

åå


oleObject2.bin

image3.wmf
1

11

();

j

N

j

ji

Bai

D

x-

==

=

åå


oleObject3.bin

image4.wmf
11

().

j

N

R

j

ji

Cai

==

=

åå


oleObject4.bin

image1.wmf
1

111

O

11

()()()

;

()

j

jj

i

i

j

NN

N

N

R

jjj

ijiNj

N

R

j

ji

aiaiai

K

ai

-D

x-

===D=x+

==

++

=

ååååå

åå


oleObject1.bin

