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# | UIC Enerov Erriiency DEVELOPMENT OF AUTOMATIC LOCOMOTIVE

| BHBRA OPERATION SYSTEM
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First generation of the automatic operation system

g (USAVP)

(@)
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Second generation of automatic operation system (USAVPP(G)). Had link to the

o\ recording unit of locomotive movement parameters and displayed information on

(- screen.
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% Third generation of automatic operation system was o
o integrated with the KLUB-U and BLOK locomotive =
[a\| safety systems.
[\
]
@\ Admission of electric locomotives 2EC5K, 2EC6, 2EC10 and EP20 into

| the MPSUID with functions for automatic train operation, enerqy
Q) supply monitoring, safety control, monitoring performance of
— locomotive units and engine operator information system of train
O traffic schedules.
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UIC Eneray EFFiCIENCY ORGANIZING RAIL TRAFFIC ACCORDING TO

Davs 2014

ANTWERPEN, 16-19  JunE

ENERGY-SAVING ROUTE SCHEDULES

Under current conditions of heavy transport,
it is impossible to effectively organize the
transport  process without  automation.
Information systems created by the All-
Russian Scientific Research Institute of
Railway Transport allow for more effective
implementation of Russian Railways’ rail traffic
organization strategy according to a schedule
with firm time slots in extended operating
domain networks, resolve the most difficult
issues with shift-day planning, thereby
reducing operating costs on the primary

heavy-traffic routes.
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Tasks performed by
ELBRUS system

Creates a forecasted daily
energy-saving schedule for rail
traffic
T —

Connecting varying schedules

between operating domains of
adjacent railroads. Forming a

general schedule for train traffic

Automated transfer of

forecasted daily energy-saving
schedules to a dispatch control

system
———

AUTOMATED SYSTEM OF FORECASTED DAILY ENERGY-
SAVING RAIL TRAFFIC SCHEDULES - ELBRUS SYSTEM

Optimizing energy
efficiency of train
schedules

Ability to create general
schedule for operating
domains of several railroads

Automated calculation of daily
schedule figures

Automated transfer to dispatch
control system

Automated calculation of
varying schedule parameters

ELBRUS implementation plan

EFFECTIVENESS
Savings in operational expenses,

Upto 5%
including:
| [ 2-4% J
|

| Increase in service speed of transit cargo train traffic

| Reducing expenses on electric power to haul trains

Parameters accounted for
when composing varying
schedules

Length of the train

Intervals between trains

Priority passage of separate
cateqgories of trains

Number of receiving and

departure tracks at the station
and their specializations

“Windows” and “windows”
systems

Speed limits

Regaining speed

Number of main tracks in routes '

2011-2015

2011-2012 — South Urals, West Siberian railways

2013 — Sverdlovsk, Kuybyshevskaya, West Siberian and South Urals
railways

2014-2015 — Gorkovskaya, Northern, Oktyabrskaya, Krasnoyarsk, East

Siberian, Trans-Baikal, Far Eastern railways
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PROCESS FOR CREATING FORECASTED ENERGY-SAVING
RAIL TRAFFIC SCHEDULES WITH THE ELBRUS SYSTEM

# | UIC Eneroy EFrICIENCY

1 Davs 2014

| ANTWERPEN, 16-19  June

VNIIZhT train sche ure

(Planned * wmdows] EE @ ELBRUS
/~  ELBRUS

Lfor upcoming days
Automated schedule Ener obtimization

creation

target schedule

/1"‘
< { Tight run Qrofile}

N

Coordination and
approval of schedule

Schedule of
passenger trains

scheduleof lkz=z=z=z=z=z=z=z=z=z=z=z=z=z=z=z=z=z=z==z=z=zZ=z==z=zZ=Z=zZ=z==Z=zZ===z====: ===== A
commuter trains raI-Vth
J train schedule POLYGON ACS
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DIAGRAM OF TRANSFERRING ENERGY-SAVING
SCHEDULES ONBOARD LOCOMOTIVES:
“SIM” ENGINE OPERATOR INFORMATION SYSTEM

UIC ENeray EFFiCIENCY

Davs 2014

' ANTWERPEN, 16-19  JuNe
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AE SIM-U energy optimization server

Engine operator
data

Schedule data

Energy optimization module SIM-U analytics module

Web-form SIM
analytics

SIM status

Schedoe—trai
positions and data

Control modes for
train traffic

1 Operating domain topology; plan profile and route facilities;
G GID-Ural / energy optimization data
s ELBRUS system GLONASS / Nav Star
~Russian Railways information | [ Converter program for SIM server ] GPS
resources

Geographical
coordinates and
train speed

Automatic train
operation according to

—

Train number with
BT upon departure

Data on route and

Internet via GSM cellular

facilities

ASOUP-2

and route
facilities in
SIM-(6)

Russian Railways’ information resources

2790

monitoring fr enedy SIM data
(" Train path request by train and T
|§ locomotive number (1) . q
GID-Ural / IM communications Internet — Internet Display device
ASOUP-2 server via —}( Data on route and facilities (3) )—> via
Master data, GSM in path schedules: GSM
Freight train scheddle, | Operato Ap{ Mass and contposition of e ]—> operato | Onboard
Tight run profile schedule for conditions of r windows and waming (2 r computer
or daily varying current day passage, profile commu H Operating condition request (4)><_ commu
schedule (5) arjq_route nication nication
facilities, BT channel —(  operating condition (4)  —» channel
condition
| Stationary part of SIM 4_( Condition gg%;gseﬁigr?ftrain, )<_,_{ Onboard SIM

Manual operation with
SIM in prompt mode

)

)
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#@ ONBOARD DISPLAY ON LOCOMOTIVE CONSOLE OF

o DoV EFOEICE - OPTIMAL ENERGY TARGET AND ITS IMPLEMENTATION

J\ ANTwerpeN, 1619 June DURING TRAIN TRAVEL

Train positioning data Information about the Timetable Current
next stations deviation time

o . LLyube 11:46 Cnepayen a1 Light signals and
Line speed limits 2185 kM 6 K e o o 11:31:06 their aspects
(temporary Lymmxa 12:03 rpadrikom
and constant)

Distance markers
Target speed of a
locomotive
Schematic
representation
of a station

Current speed of a
locomotive 2184

Infrastructure objects

Train position

on a profile 5 = — e —
— = | : |
g LI A ‘
- KTE" AN Gradient profile

6,0 68 | 55 |83 [20] 03[0 |25

Actual and target - 2 7 /s
speeds of a locomotive d 2192km 5 nk V: 60 RP Noarast
AyT: . Ve <M S y 52
NCAUTR SO RMIMSeayT 1125 M| Ven: 57 kM/u SBni\\7356 ™ i | speed limit
Distance to a target and 3 03.p: : : y 15 ; : A
permissible speed
(based on SAUT data)

Armature Occupancy of the
Actual and target Speed of a train ahead | | Actual and target Grade value and current and ne‘:(t b|gck5
Control mode positions of a power and distance up to it tractive forces acceleration exciting
circuit current
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