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Organization of train traffic and railway station operation

Scheduling

On-line schedule

\4

Standard schedule
e passenger trains
e cargo trains

\ 4

A\ 4

'

¢ -------- TsL-1 (the new and corrected passenger trains)
TsL-2 (the approved parking passenger trains)
TsDT-5 (technical passenger, transit and freight trains)
¢-------- TsDT-113 (safety intervals which are created by trains of the fixed
schedule)
¢-------- {TsDT-llZ (trains of the fixed schedule) ]q—‘
< Plan of formation of passenger trains
(passenger traffics)

schedule

Quality and economic indicators of the

\ 4

Coefficient uses of carrying, traffic and
processing capacity of stages and stations

Capacity of the railroads of Ukraine

A

Calculation of intervals
* the intertrain
* the station

TsDT-4A (intertrain)

[TsDT-4 (station)

Binding of locomotives and locomotive, train

crews

Plan of formation of cargo trains

Operating plan of formation
_ Traction and power and |- --——{TSDL—G (pushing points)) j 3
[TSDL'S (times of stages) ] thermal calculations )
- Formation plan
[calculatlon of a lack of force ] Information on approach of trains
A \ 4 Day plan
Standard schedule
Graphlc Analytic System (GAS) Station Variable plan _
schemes of the railroads . station scheme ¢ - - Schedules of technological
* technical characteristics of a rolling stock » technology of the organization of traffic berations
* Locomotive depot and rotation shoulders (database volumes
of locomotives) » technology of interaction of basic
> traction substations and contact networks elements of station
~ = » The optimized operating plan of station
FSP-l (additional speeds o.r: stages) N . PRI, ) )
TsP-1A (additional speeds on separating points) (TsDL-120 (approaches to station and a ) Schedule of station operation.
TsP-2 (the prevention of a restriction) placement of passenger ways) Statistical, dynamic and analytical
TsDT-102 (technological characteristics of stages and TsDL-121 (characteristics of passenger ways) information
separating points) TsDL-122 (safety intervals of routes of train
TsDT-103 (technological windows) arrival and departure)
TsDT-111 (weight norms and lengths for a passenger and
Qeight train traffic) \_ )

J



information support of problems of optimization of
traffic volumes and calculation of basic elements of
the train schedule;

formation and editing of the scheme of the railroads
and development of schemes of stations;

formation of information models of objects of the
railroad and rolling stocks;

development of regulatory base for the solution of
problems of planning and optimization
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calculation of optimum parameters of train movement for the set criteria;

calculation of adaptive parameters of movement models and models of mode movement control of trains (calculation of
real traction and power characteristics of locomotives and basic parameters of rolling stocks);

calculation of design parameters for building ways for the set mode of train movement;

calculation of thermal characteristics of locomotive drives for the set or calculated mode of train movement;

calculation of the characteristic of additional traction for trains with the set parameters and the calculated modes of their
movement;

creation of functional dependences between traction, fuel and energy, time, high-speed and other parameters of trains and
modes of their movement;

formation of optimum restrictions on movement speed on certain sections or their parts for set time of a train movement;

automation of process of formation of operational regime cards of train operation
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calculation of times of stages for the set criteria;

calculation of intertrain and station intervals of train movement;

creation of standard train schedules;

automation of process of creation of train schedules taking into account "windows" on a way of train movement;

automatic building of train schedules for different categories which have individual regime parameters of a movement,
lengths or weight;

manual updating of the train schedule;

train schedule building based on economic criteria of a choice of its standards and indicators;

system development optimum adaptive automatic train operation on the basis of operating identification of real traction
and power characteristics and on the basis of high-precision forecasting of parameters in the course of its movement;

automation of process of identification of available “safety intervals" of routes on arriving and departure of passenger trains
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Calculation:

e the most allowable mass of the train and its regime parameters;

* modes of the train movement with the minimum total power costs;

e the combined traction (a set of locomotives) which will provide the minimum power costs;

e dependences of the weight, time of movement and power costs of the train for various types of locomotives;
e costs of the schedule of the created (standard) train at existing cost rates.

Building of a thread of the schedule for the concrete train using the specified criterion
of optimality

Finding of an economic assessment of change of train schedules

Creation of restrictions (on not set sections) on the speed of train movement using
the specified criterion
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technical routing documentation;

e A length of the run without processing;

e A total cost for accumulation, an idle time of cars
in the course of processing and placement in
transit trains without processing;

e A number of cars processed at technical stations;

o Effective use of processing capacity and sorting
means of stations;

¢ A number of the trains formed at stations,
networks of the railroads as a whole

Creation of the optimum

plan of formation using:

/-A number of cars described in a starting and \

(A dynamic matrix of correspondence of cars (with\
freight and without freight) between stations;

¢ A dynamic matrix of expected requirement for
cars;

¢ A dynamic matrix of readiness of cars to depart;

¢ A schedule of movement of passenger and cargo
trains;

e A residual traffic and processing capacity of stages
and stations;

¢ Normative and calculated rates of costs;
e A criteria of an optimality of the join of car flows

Information basis:




capacity of track sections on stages;

capacity of stations (on yard neck, sorting hump,
etc.);

capacity of carriage and locomotive farms;

capacity of the main constructions and devices;

calculation of capacity of traction power supply;

calculation of available traffic and transportation
capacity of railway lines




Development of the unique base of typical technological processes of station operation and software tools
for system of automatic formation of technological processes of station operation, operation of groups of
technologically related stations.

Development of dynamic model of interaction of technological processes of station operation, operation of
groups of stations for operational decision-making system.

Calculation of productivity parameters, technical and economic estimates of its operation; potential of

optimization of traffic and processing capacity of stations.

System of dynamic planning and forecasting, imitating modeling of station operation using the specified
optimality criteria.

System of information support of databases of operations of interactions of the technological typical and
created processes.

Software and graphic tools of automatic formation of technological processes of stations and
representation of technological processes
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database of typical operations and
technological processes of station operation
and system of development and updating of

technological processes of stations;

dynamic model of interaction of technological
processes of station operation for operational
decision-making system (optimum planning
and forecasting of station operation);

uniform information system of technological
processes at Ukrzaliznytsya




Optimum plan of operation for expected time

Optimization

g Forecasting system
Dynamic model gy system

Flowgraph of

Database of technological processes production object,
production description

Database of typical § System of editing of
technological technological
processes processes

Regulatory . . .
database of System of automation of creation process of object models and

operations modelling of its production




Developing:

e concepts of automation of scheduling and forecasting the need for car and train traffic volume in order to find the most
optimal management strategy for transportation and putting trucks together at Ukrzaliznytsya;

e the application software for across-the-board stage-by-stage transition of the railroad to automated system of regular
and on-line scheduling the trains;

e the common set made of typical technological station operation routines and software tools for automation system
which forms technological operation routines for station, as well as groups of them;

e dynamic model of interaction of technological station operations, used as the base for on-line decision-making system;
e regular and on-line timetables guidelines for the automated system which forms timetables;

e the automated system for formation and maintenance of regulatory base for development of regular train schedules;

e systems of calculation of capacity of traction power supply in the environment of graph analytical system;

e automated train scheduling;

e railway operator environment for drawing up drafts of formation of trains;

e short-term and long-term plans for train formations;

e systems of optimum adaptive unmanned train handling (based on recent data calculation in operation, taking into
account real traction and power, resistance characteristics, technical condition of a rolling stock and influence of
external factors) on the basis of high-precision forecasting of parameters of movement in operational conditions;

e available traffic, transportation capacity of railway lines



Power inputs - travelling time (with minimal needed time taken away) curves for different railway sections and trains:

(axis Y - power inputs expressed in kW; axis X - that time in minutes)

Ivano-Frankovsk - Rakhov, cargo, 2M62 Ivano-Frankovsk - Rakhov, cargo, VL-80, 3000m
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Ivano-Frankovsk - Rakhov, cargo, VL-11
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