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Mr Vladimir Andreev — UIC IRRB Chairman, Head of the Technical Policy Department JSC « Russian railways »
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Mr Christian Chavanel — Director of UIC Rail System Department

Welcome - Introduction

Mr Vladimir Andreev — UIC IRRB Chairman, Head of the Technical Policy Department JSC « Russian railways »
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Dr Boris Lapidus — Honorary IRRB Chair, Chair of the Joint Scientific Council of JSC “Russian railways”

1.China Railway’s Heavy-Haul Comprehensive Test and Practices
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10:50 - 11:00 :

5. Organisation of heavy haul traffic. SUEK experience.
Mr llya Pershin — Director for Planning and Development of Railway Infrastructure, JSC "SUEK”

11:00 - 11:50: Panel discussion
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VISION OF RAIL 2030
FOUR TRANSFORMATIONAL TOPICS

ENERGY AND TECHNOLOGY
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VISION OF RAIL IN 2030 N
TECHNICAL IMPLEMENTATION

* TRANSPORT MODAL SHIFT
 INCREASE OF THE RAILWAY CAPACITY
* CCS & FRMCS

« AUTOMATION

* LIGHTER TRAINS

* RAILWAY DIGITAL MODELLING

* FRUGAL ECO-DESIGN

« REDUCTION OF RAILWAY NOISE
 BIODIVERSITY

* GREEN ENERGY, HYDROGEN AND BATTERIES
* DIGITISATION IN RAIL FREIGHT

* GREEN LOGISTICS

 RESILIENCE OF RAILWAY INFRASTRUCTURES AND
ROLLING STOCK TO CLIMATE CHANGE

* OPERATIONAL RESILIENCE TO CLIMATE CHANGE
* PREDICTIVE MAINTENANCE

* MULTIMODAL E-TICKETS

* INCLUSIVITY

« ACCESSIBILITY

« ACCELERATION OF THE CYCLE OF INNOVATION

DESIGN
A BETTER
FUTURE.

VISION OF RAIL 2030

By 2030, cars and lorries are being used less because more freight customers and passengers than ever
are using the train. Highspeed rail traffic has doubled globally from today’s levels and is now competing
with aviation well on all short and some medium haul routes; many airlines have stopped their short
haul services and are working closely to connect with rail. Following the Covid dip, rail passenger
numbers have recovered and rail’s market share has increased by 50% from pre-pandemic levels. Rail
now takes 15% of global freight traffic and 12% of passenger traffic.

Mobility services take a systems approach, led by a global decarbonation strategy buiit on the tryptic
“avoid, shift, improve”. Electro mobility and automation has started to change the use of individual
vehicles and fleets and rail is the backbone of the e-mobility chain. Private ownership is decreasing, and
shared fleets of electrical vehicles are interconnecting smoothly with logistics and public transport
systems adapted in real time to demand.
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China Railway’s Heavy-Haul Comprehensive
Test and Practices

Mr Xiong Xin

Senior Researcher, Locomotive and Car Research Institute, CARS
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Heavy Haul Raillway Comprehensive Test

and Application in China
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Overview of Heavy Haul Railway Transport
In China

Heavy Haul Rallway Comprehensive Test

Application of Heavy Haul Raillway Compre-
hensive Test

Summary and Outlook
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l. Overview of Heavy Haul Railway Transport in China cArs )

According to the State Council ‘s requirements - “launching a campaign
against pollution, focus on winning the Blue Sky Protection Campaign” and
“adjusting the transportation structure to see decreased highway transport
volume but increased railway freight volume” , the China State Railway
Group’s total freight volume and the share in freight market of China have
been increasing in recent years, the raillway freight volume was 4.552 billion
tonnes with the share of 9.8% In the total freight market in 2020. The traffic
volume of heavy haul railway transport is continuously increasing.
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|. Overview of Heavy Haul Railway Transport in China CcARS J
Rolling Stock Parameter
Axle load: 25t; output power at wheel rim:
High-power AC-drive HXD1/HXD2 9,600kW
electric locomotive EXD1B/EXD2B Axle load: 27t/30t; output power at wheel rim:
9,600kW
C8OE for general use Axle load: 27t; emptygv(\)/telght: 26.5t; payload :
Heavy-duty wagon | CB8OE for coal transport  ~ 1€ 10ad: 25t empt%/ (;/;/elght: 20t; payload :
C96 for coal transport Axle load: 30t; emptg/ e;/;/elght: 24t; payload :

Traction
Heavy-haul Line Length/km Axle Load/t | weight/10,000

Datong-Qinhuangdao Railway 653 25 2.1
Tangshan-Hohhot Railway 706 25 1.05
Watang-Rizhao Railway 1267 30 1.15
Haolebaoji-Ji’an Railway 1816 30 1.05
Shuozhou-Huanghua Railway 598 25 2.1

Shenmu-Shuozhou Railway 270 25 1.08
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|. Overview of Heavy Haul Railway Transport in China CARS J
Main
Railway Name Main Locomotive - Latest Running Train Consist
Datong- . .
. 30,000t heavy haul combined train
g;?ltwaa;ngdao HXD1 and HXD2 80 test was conducted in 2014

10,000t heavy haul unit train was

Tangshan-Hohhot \ \ ) nd HXD2 €80

Raillway put into operation in 2018

Watang-Rizhao HXD1 and HXD2 C80E 12,000t heavy haul unit train was
. FXD1B and . .

Railway EXDOR and C96 putinto operation in 2020

Haolebaoji-Ji’ an 10,000t heavy haul unit train was

HXD1 and HXD2 C80

Railway put into operation in 2019
Shuozhou- | LXD1 and HXD2 C80 20,000t h_eavy haul _comblned train
Huanghua Railway was put into operation in 2016
Sh_enmu-Shuozhou LUXD1 and HXD? C80 10,0_OOt heavy haul_unlt train was
Railway put into operation in 2016

€ New train consists have undergone heavy haul railway comprehensive test
before putting into operation on heavy haul railway lines.

€ The heavy haul railway comprehensive test have helped solving many
practical problems in heavy haul train operation. 21
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Heavy Haul Rallway Comprehensive Test
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Il. Heavy Haul Railway Comprehensive Test cams

Test System: > Improve transport

efficiency

- Rolling stock test system

- Railway Infrasructure test

» Increase the margin of
system

operational safety
- Communication test system
- Power supply test system » Reduce the operation

COStS

23



Il. Heavy Haul Railway Comprehensive Test cams

1 Rolling Stock Test System Wireless Network Distribution Test

Technology

The wireless network distribution test system consists of several
test sections among which the wireless bridge Is used for
communication connection among sections, and one section
serves as the monitoring center.

WLAN
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Il. Heavy Haul Railway Comprehensive Test caAms

Fiber-based Distribution Test
Technology

1 Rolling Stock Test System

® A fiber-based test system
consisting of the Ethernet switch, ,

O p tl C al networ k un I L an d O p tl C al Reliability of connection to long-distance optical network.
splitter :
O CI OC k Sy NC h ron | 7 at| on Of al | Llncrease of long-distance multi-node luminous flux.
devices by GPS to get access to
Vi d e0 an d vO | ce S | g N al oniSetg(t:)#ttiggtc;felgtri};irr:.ous power in the best proportion to reduce the optical loss

Network control center

‘R ing directi % \

Test center

GPS GPS
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‘ :
thlcal sourc
Optical flber 0pt1ca1 f7/ / Optical fiber Optical fiber

Leading locomotive Test cabinet




Il. Heavy Haul Railway Comprehensive Test cﬁ%&)

» Analysis of longitudinal dynamic performance under train traction and braking

» Analysis of dynamic performance of locomotives and wagons under train traction
and braking

» Analysis of operating performance under different track conditions
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Il. Heavy Haul Railway Comprehensive Test CAar

2 Raillway Infrastructure Test System

Typical tracks and bridges of Datong-Qinhuangdao Railway,
where 20,000t combined train is operated, have undergone the
dynamic performance test.




Il. Heavy Haul Raillway Comprehensive Test

3 Communication Test System

The communication test system is used to test the field
strength coverage, electromagnetic environment and service
guality of mobile communication network of heavy haul railway
as well as the application functions of the communication
device for synchronization operation of locomotives.
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Il. Heavy Haul Raillway Comprehensive Test

4 Power Supply Test System

Test operation parameters of traction power supply of substations, AT
posts and Section posts In the operation section of heavy haul trains.
Adopt remote monitoring technology of traction substation.

g —— Public network
Control terminal ( )
J

Measuring point 1

29
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hensive Test

Summary and Outlook




Il Application of Heavy Haul Railway Comprehensive Test Cj%”’ié)

» Solve problems of new consists before putting into operation, to
Improve transport efficiency

Improvement of rolling stock technology, infrastructure reinforcement and

reconstruction, optimization of wireless network signal and train operation

» Solve problems in long-term operation, to increase the margin of
operational safety

Optimization of locomotive and wagon parameters and train operation.

» Support operation&maintenance of rolling stock, to reduce the
operation costs

Optimization of maintenance classification and system and verification of train

dispatching management

31



Il Application of Heavy Haul Raillway Comprehensive Test of.%*;-)

Traction weight:20,000t -> 30,000t , heavy haul transport
comprehensive test were conducted on Datong-Qinhuangdao Railway
in 2014

Traction weight:10,000 -> 20,000t , heavy haul trains were put Into
operation on Shuozhou—-Huanghua Railway in 2016.

The existing line of Tangshan-Hohhot Railway was reconstructed for
10,000t heavy haul trains in 2018.

10,000t heavy haul trains were put into operation on the new line of
Haolebaoji-Ji'‘an Railway in 2019.

Traction weight:5,000t->10,000t->12,000t,Axleload:25t->27t->30t ,the

development of heavy haul trains operated in Watang-Rizhao Railway
from 2018 to 2020.

32



Il Application of Heavy Haul Railway Comprehensive Test cane

Improve transport efficiency Datong-Qinhuangdao Railway

In 2014, the operation test of 30,000t heavy haul train on Datong-
Qinhuangdao Railway organized by China Railway Corporation was
conducted successfully.

Suggestions were made for train control, strengthening of power
supply capacity and improving reliability of communication system.

HXpl Test car 105 C,, cars HXpl 105 C,, cars HXpl 105 C,, cars SS4 locomotive

Leading locomotive Slave locomotive /.-—-...,.\ Slave locomotive A

-

3,971m-long train, with a total traction weight of 31,050t, composed of 320 cars, including 315 normal
cars and a test car.

33



Il Application of Heavy Haul Railway Comprehensive Test oﬁ%”é)

Improve transport efficiency Datong-Qinhuangdao Railway

One of the conclusion, the advantages of adding SS4 DC drive electric
locomotive at the train rear were verified:

significantly improving the air braking of the train, releasing synchronization,
and reducing the longitudinal coupler force of the train;

iImproving the overall traction capacity of the locomotive under test;

improving the distribution of the electrical braking forces of the whole -
consist locomotive;

rheostatic braking applied during cyclic braking bringing a stabilizing
function on the catenary voltage rise.

B EXD1+10500+HXD1+10500

3000 — B 30,000t
gy XD2+10500-HXD1+10500
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Il Application of Heavy Haul Railway Comprehensive Test

Ak ¥
CcARS

Improve transport efficiency Watang-Rizhao Railway

10,000t heavy haul comprehensive Trial operation of 30t axle load
test on Watang-Rizhao Railway train on Watang-Rizhao Railway

November 2017 2018-2020

0
December 2014 January 2018 2020

Putting into operation Putting into operation of
of 10,000t train 12,000t train

Putting into operation

With the C80E for general (axle load 27t),the operation of 12,000t train.

With the C96 for coal transport (axle load 30t),the operation of 12,000t train.

35



Il Application of Heavy Haul Raillway Comprehensive Test cars )

Watang-Rizhao Railway

With the same 27t axle load,the comparison between 12,000 t and

10,000 t train :

v' Give full play to the locomotive capacity, with an increase of the
traction tonnage of the same tractive locomotive by 12.5%.

v' The longitudinal force level is controllable, but the coupler force
Increases by 5~6%.

v The train operation is detailed to make sure the operating
performance.

Comparison between pure air braking and ECP braking of wagons

for 30t axle load and 12,000 tons:

v' The maximum coupler force is reduced by about 50%.

v' The braking distance is reduced by about 8~14%.

v' The average speed on long and steep downslopes is increased by

nearly 20 km/h.
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Il Application of Heavy Haul Railway Comprehensive Test

Increase the margin of operational safety

Tracing test of 20,000t
train to realize parallel
test of the train at
different positions.

Irregular replacement of
test sections.

Remote download and

real-time analysis of data.

Increase of

safety margin

Optimization of train
operation mode.
Verification of parameter
adjusting effect of rolling
stock.

Optimization of
maintenance standard of
braking system

37
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Il Application of Heavy Haul Railway Comprehensive Test cane

Reduce the operation costs

Operation
fallure

Adjust the maintenance

Comprehensive schedule and recommend
evaluation

scope of maintenance in
real time

Evaluation methods are studied and confirmed according to

comprehensive test. .



Il Application of Heavy Haul Raillway Comprehensive Test cjg*@

Reduce Operation Costs Verify Train Dispatching Management

» Calculate vehicle operating mileage and track running trajectory based
on big data.

» Calculate vehicle operating mileage and running trajectory according to
the networked records of the train number and time information
obtained by the monitoring device. The running trajectory can assist
the train dispatcher in arranging detainment for repair, addition of
vehicle and maintenance.

The operating mileage Is verified by conducting the comprehensive test,

with an error of less than 0.5%. Tracking of running trajectory can be used

to facilitate operation and maintenance dispatching.

39
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4 A
IV Summary and Outlook oq%;-/

» In order to reduce environmental pollution, China has gradually increased
the share of freight transport via raillway and decreased that via highway In
recent years. Now, the share of turnover of freight traffic via railway is about
16% Iin China which is relatively low. China’s heavy haul railway has been
developed stably In recent years, to meet the requirements of freight
transport.

» The heavy haul railway comprehensive test and other means are conducted
to continuously improve the operating performance of heavy haul trains,
iIncrease the margin of operation safety and achieve sustainable
development of heavy haul railway.

» With digital means, the maintenance classification and system are optimized

and the operation cost reduced to achieve sustainable development of heavy
haul railway transport.

5G and other wireless network technologies will be applied to upgrade the
heavy haul railway test platform, improve the test level of train operation and
promote the development of heavy haul railway technologies.

41
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“Future European developments of automatic
digital couplers”

Mr Bo Olsson
Chief Strategist, Head of Shift2Rail Programme, Trafikverket

IRRB Webinar, Sustainability and New Digital Trends for Heavy Haul, 14 December 2021



UROPEAN DAC
DELIVERY PROGRAMME
Enabled by Europe’s Rail

Future European developments of automatic digital couplers

Bo Olsson, Chief Strategist, Head of Shift2Rail Programme, Trafikverket

UIC IRRB Webinar “Sustainability and New Digital Trends for Heavy Haul”
14 December 2021

Version 10 December 2021



UROPEAN DAC A
DELIVERY PROGRAMME
Enabled by Europe’s Rail

Intro

DIGITAL AUTOMATIC COUPLING

https://youtu.be/TQ7HIMmPIjyA
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DE‘ﬂ.‘éE’Ri’ EF:%E'RE&E >
The challenges for EU rail freight Ererer

Capacity Productivity

+ 50% rail freight
- 55% GHG emissions
by 2030

COurtesy of OBB

from bottleneck from manual intervention from paper
to green backbone to automation to digital




SUROPEAN DAC [
Processes today — and tomorrow

Enabled by Europe’s Rail

nERIE] automatic
freight wagon freight wagon
coupling coupling

P"f"’""“"ﬁ"’f

Courtesy of OBB Courtesy of DAC4EU consortium
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UROPEAN DAC
DELIVERY PROGRAMME

European DAC Delivery Programme enabled by Shift2Rail

» Increasing infrastructure capacity » Selection of an open, fully functional, operationally tested, safe, sustainable
_ o o European DAC open model ready for industrialization and deployment
» Increasing rail freight efficiency (assessments of available solutions, testing and demos)
> Make modal shift possible: > Deliver final open design of the selected model by the end of 2021 of which
+50% by 2030, +100% by 2050 interoperability and safety requirements to be incorporated to TSI, Green Deal

» Delivering the European Green Deal & Digitalization Package 2022

» |ldentify necessary add-on automation components and integrate them

» |dentify migration and business plans compatible across Europe as well as the
necessary resources to match them

» communication and dissemination to facilitate DAC deployment in Europe

This work is enabled by Shift2Rail to ensure technology and oversight independence, with a major role for the railway operating
community as major future customer of the operational changes introduced, to meet final logistic customer expectations.




UROPEAN DAC
Implementation: focusing on employees, operations & safety 3

 Scope is defined

* drawing attention to shunting staff as well as to technical inspection staff and train drivers

e Safety is key
* highlighting the protection / prevention of accidents

* respecting safety-relevant regulation - the evaluation and adaptation of safety-relevant regulation is mapped
in other projects - will be central and definitely be taken care of

* Sustainable employment opportunities

e qualification and further training

* need for having at least the same or even better level of professional educated employees:
in the course of digitalization, the need for additional services will increase

* increased productivity pushing modal shift — reduction of staff in specific fields will be overcompensated by
the associated general shift in traffic and - with new operating processes - require new better qualified jobs

49




- FUROPEAN DAC A
EDDP — the European DAC platform e

as per 30/11/21
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Digital

EUROPEAN DAC
DELIVERY PROGRAMME

Enabled by Europe’s Rail
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EUROPEAN DAC A

DELIVERY PROGRAMME

The DAC and automation benefits

rail freight sectoral

Capacity Productivity Quality

society & environment

Green Deal

-10 to -20 mn
tons CO, equiv.

p. a.

Smart capacity, Reduction of Increased flexibility
more efficient time/efforts (€), and reliability,
than conventional
extension
& much faster

increase of innovative
system speed and customer services
asset efficiency and information

S

Increasing Rail Freight

Efficiency
P ,r = f} i ﬂ
Competitiveness = AT
Increasing Infrgstructure .sfi\'EESEY. Ll[ll I{'u Delivering the
Capacity new markets and growth - European Green Deal
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Implementation: DAC and automation use cases

UROPEAN DAC
DELIVERY PROGRAMME

Enabled by Europe’s Rail

Benefit allocation to process steps

. . . . .. . Shun- Train Train  Mainte-
Functionality (DAC/automation use case) Basis additional automation component )
ting prep run nance
1 Automated coupling + manual uncoupling DAC* - X
2 Automatic brake test & calculation of braking capacity DAC* automatic braking test device
3 Recording of train composition DAC* -
i 4 Heavier trains & longer trains (within existing infra limitations) @ DAC* - i Vagnliar oG X
i 5 Increased payload DAC* (elimination of buffers, modified new vehicle design) i X X
' 6 Train integrity (for moving block ops.) + abandon of rear signal DAC* train integrity system (+ ETCS level 3) i : X
i o o ! more trains on
7 Increased speed via improved longitudinal forces DAC* - . X
i ! same network
i 8 Increased speed via better braking performance DAC* electro-pneumatic brake i X
9 Wagon condition/performance info (incl. derailment detection) DAC* wagon telematics X X
10 Telematics for customers DAC* wagon telematics X
11 Automated parking brake DAC* automated parking brake system X X
12 Automatic uncoupling (remote) DAC* actuator + automated parking brake system
13 Automated technical wagon inspection DAC* wagon telematics + video gate + infra check points
i 14 Longer trains up to 1500m DAC* (infrastructural adaptations +) ep-brake/distributed power Heavier &
N - i A A l i i il i ;K L i i Ll i - longer trains
Future automation use cases
15 Dynamic coupling and uncoupling DAC* actuator + dynamic coupling system

1. Cost-benefit assessment for all use cases

*incl. infrastructural adaptions for safe DAC operation (e.g. buffer stops, ..)

2. Selection of use cases and linked technology packaging for roll-out to be defined based on CBA results

benefits = gains in process time, system time,
cost savings, capacity, reliability, quality, safety
+ induced modal shift)




Indicative overall time plan

Operation.
procedures

® @

Test DAC AC demonstrator

Draft TSI

TSI + EN

Spec/development data/energy system + hybrid loco coupler + additional automati

migration
scenarios

Migration planning

CBA
Economics

Fund&Fin

authorisation strategy & planning & preparation

tests data/energy system + hybrid loco coupler

+ additional automation components (« applications »)

rge scale showcases/demonstrators/

mercial pilots (« early deployment »)
+ feedback

¢

Fund&Fin

scheme installed

“UROPEAN DAC
DELIVERY PROGRNMIME
ERBBIIE B FdroibeRREi

lndicative

deployment
pre-phase

workshops prep.

start of DAC
+ additional
components
production

start of loco retrofit

DAC tendering/procurement

DAC deployment funding/financing

2022

2023 2024 2025

2026 2027-29 30+
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55 UROPEAN DAC
DELIVERY PROGRAMME

Enabled by Europe’s Rail

DAC tests in Trafikverket

Planned tests

Operational test
— Up to 44 wagons
— DAC level 4/5
— Focus on large scale real operational test of heavy applications (3500 tons)
— Hard winter conditions part of test
— EP brake
— EOT functions
— Wheel sensors
— RU
— Part of Europe Rail Full Digital Train




Any questions?

Shift2Rail EDDP Programme Management

Mark Topal-Gokceli
Jens Engelmann
Giorgio Travaini

Manuel Alarcon Espinosa

OBB
railiable
Shift2Rail
Shift2Rail

UROPEAN DAC
DELIVERY PROGRAMME
Enabled by Europe’s Rail

mark.topal-goekceli@oebb.at
jens.engelmann@railiable.com
giorgio.travaini@s2r.europa.eu

manuel.alarcon-espinosa@s2r.europa.eu

More information: https://shift2rail.org/european-dac-delivery-programme/



https://shift2rail.org/european-dac-delivery-programme/

UROPEAN DAC
DELIVERY PROGRAMME

A single entry point for all Europe and beyond

https://shift2rail.org/european-dac-delivery-programme/

T Y CEY R ; -
SIGN UP FOR OUR MNEWSLETTER =\y }n) L f/.l '\;‘ﬂ.jl Data Protection & Legal Motices

hift7Rail IS

DAC 4EU

News ﬂ % -j @

Contributing to the Sustainable
and Smart Mobility Strategy by
increasing rail freight traffic

About ~ Participate ~ R&| Programme ~ DAC Delivery Projects News ~ Events ~ Shift2Rail Successor m A BODY OF THE EUROPEAN UNION

Delivering the
European Green Deal

Increasing Rail Freight Increasing Infrastructure
Efficiency Capacity

Events

Resources
All freight wagons (600.000+) in Europe couple automatically latest by 2030:

» Selection of an open, fully functional, operationally tested, safe and sustainable European DAC open model ready for
industrialization and deployment

» Deliver final open design of the selected model by the end of 2021 of which interoperability and safety requirements to be
incorporated to TS, Green Deal & Digitalization Package 2022

> Produce efficient am@ogomﬂ'eﬂmﬂiblﬁigﬁ'omd TSN DR

>£Enﬁ D-ﬁb European funding to support the migration plan - — y ~—

- ~
- ~
7 ~

Click on the button below to fill in the application form. ‘

[
oI
\ APPLICATION FORM
~

-
\~~ ”
~~

oy




Shift2Rail’s Freight Programme

* Projects under Shift2Rail’s Innovation Programme 5 on
technologies for sustainable and attractive European
Railway Freight have inspired this programme

* Shift2Rail, a public-private partnership funded under the
European Union’s Horizon 2020 programme, contributes
to smart and sustainable growth by developing cutting-
edge innovative solutions to create railway systems of the
future for passengers and freight

CAPACITY
INCREASE

OPERATION
RELIABILITY

REDUCE
EMISSIONS

ENERGY
EFFICIENCY REDUCTION

28

MEMBERS

493

PARTICIPANTS

29

COUNTRIES

127

SMEs

128

RESEARCH CENTRES
AND UNIVERSITIES

EUROPEAN DAC A

DELIVERY PROGRAMME

Enabled by Europe’s Rail
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€ 9 2 O | :

MILLION

PFIQ

4

4 Q

. _ath
V\X FNT

2015-€52M

SHIFT2RAIL INITIATIVE
LIGHTHOUSE PROJECTS

2016 - €166 M
27 PROJECTS

2017-€1MM
17 PROJECTS

2018-€153 M
19 PROJECTS & 3 TENDERS

2019-€150 M
17 PROJECTS & 4 TENDERS

2020-€152 M
19 PROJECTS, 3 TENDERS & 1 PRIZE



EUROPEAN DAC A

DELIVERY PROGRAMME

EDDP Governance — Programme Board
Chair Alt. Chair Observer Observer Member
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EUROPEAN DAC A

DELIVERY PROGRAMME

EDDP Governance — Supervisory Board

Chair Deputy Co-Chair Deputy Observer

C Shift2Rail A’ Shift2Rail A’ 2 EUROPEAN o
Q AGENCY i
©  RAILFREIGHT A5 > | =
& LORWARD il
O

ol Institutions -
- e - S
7 e <
© Observers

5 Members =
5 =
£ EEEIM= B2
O —_—
_ 3
Z e B IM= B8
O : <

unli Q l A A
Official Deputy Official Deputy Official 60




EUROPEAN DAC A

DELIVERY PROGRAMME

EU DAC Governance — programme and WPS Enabled by Europe’s Rail

Mark Topal-Gokceli Jens Engelmann

(OBB) (railiable)
2
Technology, Testing & Rail System Capacity

Costs, Business Cases Communication and

and Financing Dissemination Intelligent Rail Freight

Operations and Demonstrators & Migration and
Standardisation Pilot Projects Green Deal

61




“Environmental challenges and new digital
opportunities for railway freight
transportation. UK Experience”

Mr Phil Smart
Policy Manager — Rall Freight Group

IRRB Webinar, Sustainability and New Digital Trends for Heavy Haul, 14 December 2021



Rail Freight Group

The representative body for rail freight in the UK.

120 rail freight companies

* Train Operators

» End Customers

» Ports and Terminal operators
* Equipment suppliers

* Support services

 Legal and Consultancy firms

Aim to increase the volume of goods moved by rall. m@

Rail Freight Group
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Improving Freight’s environmental performance

 More Electrification needed

* Power upgrades on electrified
routes

* More network capacity for freight

» Better timetable priority for freight

TRACTION DECARBONISATION * More routes suitable for freight

NETWORK STRATEGY

Interim Programme Business Case

» Capacity for longer trains

s m E

Rail Freight Group




Supporting economic




Future trends - the ‘Jumbo Train’

Rail Freight Group




Future trends

Moveable Overhead Furrertkrey

Conductor-rail System

EXTENDED RETRACTED |

Conductor-rail Conductor-rail 1

in open position in retracted LY .

to bring the position allows . o
in into the safe, free ‘ | Q /— 1

depot. access to train :

| i |
--L' EE

Rail Freight Group




3 Squared ‘BulkSmart’

» Full visibility of complex supply chains

* Live performance data In real time — e e
+ Cost management tool '

» Yard plan with stockpile information V===

» Managing arrivals and departures | ..;:.;...,,,,,"'“'"

» In use at HS2 London logistics hub i

oML

T
. ;

Rail Freight Group




-

Stadler Class 93 Tri-mode (ROG)

Zephyr 1800e CRAB (DB Schenka)

RIF|G

Clayton Diesel-Battery Hybrid Rail Freight Group




Future trends... The Net Zero Depoft

[Tree Planting ]

(Energy Monitoring and Analysis]

[Solar panels]

-
Wind Turbines
|
o y
l' I
:l\' 5
Lry N
s T
e B2 Jar AN o7y ey oz i
Er - R '..t. SR """bl'mum
. g
o2

[ Battery Storage SysternJ

(Heat Pump System | Anaerobic Digestion System | H ITAC H I

Creating a sustainable business: Hitachi Rail has devised a concept for a net zero depot. Inspire the Next m E

Rail Freight Group




East Coast Main Line digital signaling

UK on a ‘digital journey’
ETCS trial system in Wales

Plans to roll out on the ‘East Coast’ line

https://www.networkrail.co.uk/running-the-
railway/our-routes/east-coast/east-coast-
digital-programme/

EAST COAST
N\ R[F]G



https://www.networkrail.co.uk/running-the-railway/our-routes/east-coast/east-coast-digital-programme/

DAC in the UK ? - the benefits

» Faster/safer coupling (but not uncoupling!)
» |ncreased coupler strength (longer trains?)

* Confirmation of train length. ETCS level 3 compatibility

(better network capacity)
» Better braking capability allowing faster trains

» Reduce ‘sectional running times’

 Review of ‘2/3 rule’

Rail Freight Group




DAC in the UK? Significant doubts!’!

« Safety case weak In UK.

» Block trains permanently coupled. Very little shunting and manual coupling.

e Additional cost

* ‘retrofitting’ of existing wagons
» Adds cost to new wagons
» Additional maintenance reguirements

* Provision of batteries for full digital benefit I

 Resilience to dust etc.

Rail Freight Group




DAC in the UK - issues and options?

* FIt to new wagons only?

e Retrofit?

» Selected wagon types only?

* Fit to the ends (only) of block trains?

 Don't adopt?

 |f not DAC then what else?

» QOperators cost to be passed on to customers!
» Customers switch back to road?

« (Can ‘state aid’ rules be overcome to allow it to happen in UK? m@

Rail Freight Group




Thank You

phil.smart@rfg.org.uk

www.rfg.org.uk EEE

Rail Freight Group
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“Energy-saving technologies in the
transportation process. Experience of the
Russian Federation”

Dr Mikhail Mekhedov
Deputy Director General, JSC "VNIIZHT" (Russia)

IRRB Webinar, Sustainability and New Digital Trends for Heavy Haul, 14 December 2021



70

Russian Railways

About energy-saving technologies

in the transportation process.
Experience of the Russian Federation

O6 sHeprocbeperarOLynx TexXHOJ/IOrNsiX B nepeBo304YHOM ripoLecce.
OnbIT Poccnmnckon degepaynm

Mikhail I. Mekhedov
Deputy Director General of JSC «VNIIZHT»

iy

Muxann UBaHoBn4y Mexegos .
3aMecTnuTeslb reHepasibHOro gupeKropa ~ VNIZHT
AO «BHUMNIKT » N



VNIIZHT

 Technical means and technologies to reduce the carbon footprint
TexHn4Yyeckune cpegcrBa N TexHosiormn, obecneynBaroLyne CHMKeHue yriaepogHoro ciena

Energy supply technologies and energy consumption of processes

TexHosi0rum sHeproobecne4yeHnss n saHepronorpebsieHmne npoyeccos

Traditional carbon-containing technologies
TpagmnyunoHHbIe yriiepogcogepixaiyme

Green and low-carbon technologies
JesieHblie H HM3I{0_}’I' J1IEPOQHbIE

\' Reducing carbon intensity through energy-saving means and

technologies
CHM>KeHHe yrnepogoéMKOCTH 3a cYeT 3Heprocbeperarowmx cpeacTB N TEXHOJIOMnMm

QW Advanced technical means

lMepcneKkTuBHbIE TEXHNYECKHNE cpeaCcTBa

i‘ﬂ Transportation process

lTepeBo304YHbIH NMpoyecc

= Energy-saving organization of train traffic (3weprocéeperarowasn oprarmszaums asmwernsa rnoezqos)

~~~* = Energy-optimal train driving (3xeproonmiumansroe seaerne noesgos)

= A through system for planning, standardizing and analysing the efficiency of the use of

fuel and energy resources for train traction (Cksosras cucrema nnarmposarms, Hopmuposarms n
aHa/n3a 3QPEKTUBHOCTI UCTIO/Ib30BaHNS TOM/IMBHO-3HEDIETUHECKMX PECYPCOB HA TATY 0E340B)

= Energy-efficient locomotive systems, power plants (3xeprosgppexrustsie nokomorvstsie
CUCTEMBbI, CUJIOBbIE YCTaHOBKM)

= Electrification of sections with diesel traction (3rexrpugpurayms yyacrros ¢ rennososrosi Tarov)

= Increasing the capacity of the traction power supply system with reduced energy

losses (YBemyeHne rporycKHou CrioCOGHOCTHU CUCTEMBI TSIFOBOIO S/IEKTPOCHAOXXEHNS CO CHUKEHUEM 10TEPD
SHEPIrm)

= Implementation of the concept «Digital Traction Substation» (Peamzauyms koryenm
«L{ngpoBas TroBas rnogcraHyns»)

ﬁ Stationary power

CTrayHnoHapHasi 3HEPreTHkKa

Implementation of efficient generation devices, energy receivers and their control
-——— systems (BHeapeHnEe 3¢PEKTUBHBIX YCTPOUCTB rEHEDALINM, SHEPIOMPUEMHUKOB U CUCTEM VITPAB/IEHMNS UMU):

= LED lighting systems (cseragnoareie cucremsi ocsewermns)
= individual heat points (wrgusuayansHsie renossie nyrxTsI)
= freq uency drives of circulation PUMPS (vacToTHeie ripmuBo4bI UHPKYJIALMOHHBIX HACOCOB)
= coal boilers with increased efficiency, etc (yroasweie koraei c nossnuerHsm Krig v ap.)

2 Technical means running on fuel with low carbon content (methane, methane-hydrogen mixture)
Texunyeckmne CpeAcrBa, pab'araloume Ha TOorJinBe C HU3KHNM codepixcaHmnemM yriiepoga
= (MeraH, MeTaHO-BO4OPOAHAasI CMECH)

------- » = Boiler plants (Korensusie ycrarosku)
= Oil motors (4Buraresiv BHyTPEHHErO Croparms)

= Gas turbine plants (raso-ryp6urnsie ycrarosxkn)

> Renewable sources of alternative energy
% B0306HOB/I1sI€MbIE UCTOYHUKH aJIbTEPHATHBHOMH IHEPIUH
"""" > = Solar collectors (Conreqrsie konnexropsi)
= Wind generating sets (Berpossie reneparopreie ycrarosxm)
= Heat Pumps (7enossie Hacocei)

-—: Energy Storage
Harxonuresin sHeprumn

------- > = (Generation energy (3weprus rerepamm)

= Generation of recovery (3ueprus pexyneparm)

Fuel cell
ToruinBHbIE 3/71€EMEHTHI

------- > = Hyd rogen batteries (BoAaopoaHbIE 3/IEMEHTBI TUTAHMS)

Digital platform of environmental control and monitoring system

LingppoBasi nnar¢gpopma cucreMbl 3KOJTI0rmM4€CKoOro KOHTpPoJisi U MOHUTOPUHIa




Energy saving technologies in transportation process with participation of JSC «VNIIZHT»
1 JHeprocbeperarouwne TexHos10rmn B nepeBo304YHOM npoyecce c yyacrmem AO «BHUUNIKT»

VNIIZHT

To be mplemented in Potential implementation

Technology Customer | The effect of saving fuel and energy [ FEFNPYRPSREY T P11 2021-2022 volumes

resources on train traction

TexHosiorns 3aKazynK Igcpexr sxoHommum TIP Ha TAry noe3gos PeannsoBato k 2021 rogy Peannzyercsa B 2021-2022 rr. ”oreH”::g::ngzé'béMb’
Energy-saving forecast schedule for freight and
passenger trains (3xeprocbeperarowmi nporHosHeli | Central Directorate The entl_re I_1etwork Development and
rPaguK ABMIKEHNS rDY30BbIX M [MACCAXXUPCKUX TOE3L0B) of Traffic Control 2-7 9%, (completion in 2020) R oo _
Hardware and software complex «Elbrus»; Bcs cerb (3aBepLueHme
P ! (CD) (yq) PaszButme v corpoBOXXAEHNE
Automated system «Energograph» (Arik 3/1b5PYC, B 2020 rogy)
AC SHEPIOIPA®)
o _ _ Department of
The system of en_e_rgy-efﬂuent_ planning of train | Management of the _— )
SHEDPrO3PGEKTUBHOIO 1/1aHUPOBAHUS 10E340IT0TOKOB B "Railway _ Urals Railway polygon 2022
YCII0BASIX PEMOHTHBIX pabor) Transportation and [IpoToTun A4 [10/MT0Ha FOXHO- Bcs cetp B 2022 rogy
Digital predictive macromodel ((ugpposas nporrosras Infrastructure" YpasibCkom )Ke/1e3HON 40pori
MaKpoMoLlesib) ( CZHD) (LKD)
: : : : Experiment at the
Energy-optimal control regimes for freight trains AItI;iska 2 — Karasuk
(SHEProonTUMasIbHbIE PEXUMBI YITPAB/IEHUS DY30BbIMU The W y Siberi
roezgamu) Central Traction 4-6 % e Western Siberian Preparing for The entire network in
Energy Service - System of interaction with Directorate (CT) Railway in 2019 implementation 2022-2023
locomotive by means of technological radio (4T7) i;cﬂgpMMeli 7;:’3 YHacTKe | rionroroska k BHEAPEHMIO Bcs cers 8 2022-2023 rogax
communication - auto-control system (Sweprocepsep - 5 Ta”CKa”5 apacyk o
CBJ1 TP - cucremMbl aBTOBEAEHNS) ﬂgggﬁgig@ ]l/;D/c_'KOM HEJIESHON
Unifiec_l system fqr_planning, standardizing and _
analysing the efficiency of the use of fuel and The entire network the ent!ret nfef.twozlk The entire network by
energy resources for train traction (Eau+as cucrema)  Department of 2-5 0/ (freight and passenger (ﬁcon_omlc rak can special self-propelled rolling
[/18HUPOBAHNS, HOPMUPOBAHUS U aHa/TN3a 3@OEKTUBHOCTU Economics traffic) shunting wor )u stock in 2022-2023
I;ISHOZIZZ,ZCZZ}/H TOMTMBHOSHEPTETUHECIAX PECYPLOB Ha (CEV)(y3Y) Bcs cerb (rpy3oB0€e u Bg:ﬂ;i’:egfggg?gggge Bcs cerb rio CCTIC
4 1aCCaXXUPCKOE [BUKEHUE) A P B 2022-2023 rogax
Automated control system of fuel and energy pabora)
resources (ACY 73P)

ol



VNIIZHT

train schedules

Implementation completed in 2020
(BrHegperne 3aBepluero B 2020 rogy):

« 80 thousand km (100% of the network)
(80 twiC. kM (100% ceTv))

Network level of technological control
of formation, display and comparative
analysis of the train schedule
(CeTeBo ypOBEHb TEXHO/IOMMYECKOIO

KOHTPOJIS POPMUPOBAHMNS, OTOOPAKEHMS U
cpaBHUTEIbHOro aHasmsa Zll)

Development (Pazsurne):

«  Subsystem of operational rebuilding of train traffic schedule
(lTogcucrema onepatvBHoro riepectpoeHus /11)

«  Subsystem of calculation of energy intensity of train traffic schedule

(lTogcucrema pacyéra sHeproemkoctv [/][1)
«  Digital forecast macro model (LYugposas nporHozHas makpomogesis)

Subsystem of control
and analysis
ELBRUS-WEB

(TMogcucrema KOHTPO/ISI M
aHasmmza 3/IbbPYC-WEB)

« Hardware and software complex «Elbrus» - is a complex for building energy-saving forecast

« AIlK 3J/1IbBPYC - nporpaMMHbIA KOMIIJIEKC INMOCTPOEHUsI SHeprocbeperarowmx nporHO3HbIX rpagpmkKoB ABMIKEHUSI nNoe340B

Automatic transmission of the train schedule to
the dispatch control and analysis systems of JSC

Locomotive driver

ACTUAL TRAIN TRAFFIC

Data base of the
Information System main computing

(Cucrema nH@GOpMUpoBaHns centre
matumHncro CHIM) (64 rBL)

SCHEDULE

AKTYAJIbHbBIA 4

Autotracking

systems for trains
(Cucrembl aBTOBEAEHUS
lloezga)

The schedule of
executed train traffic

«URAL-VNIIZHT>»
(TML <Ypan-BHUWXT»)

"Russian Railways"
(ABTOMaTnyeckas nepegada Il B cucrempl
ANCIIETYEPCKOIro yripassieHna n aHamsa OAO «PXK/]»)

Central Freight
Database (DO-25)
(UBArP (40-25))

82



- Digital forecast macromodel of train traffic on the railway network (ELBRUS-M)
LingpbpoBass NpOrHO3Hass MaKpoMoAgesib ABM)KEHHNSI NMoe340MO0TOKOB Ha ceTH >xesie3Hbix gqopor (3/1IbbPYC-M)

VNIIZHT

Objective: Increase in the capacity and energy efficiency of transportation on the network of JSC "Russian Railways"
Llesnib. MoBbiwermne npornycxKkHoH criocCO6HOCTH M 3HEPIro3gPeKTUBHOCTH NnNepeBo3oK Ha cetv OAO «P)K/[»

TASKS (3agaun).

) ] F =

©

et

Rapid macro-routing of Identification of

v 1
<D
C

(8]

Technical and economic Assessment of Forecast of the
traffic taking into account: bottlenecks evaluation of train pass infrastructure efficiency realisation of plans and
OrepaTusHoe MaKpOMIaHUPOBAHNE Onpegenenne «y3Kmux management decisions OueHka 3gpgpekTrBHoCcTU normative indicators of
ABMKEHUS C YHETOM. MecT» TeXHMKO-.aKOHOMquCKa:q OL|EHKaE ”C%g%/;;’; " = train work
. VripaB/idrolnx peLLUeHn ro NH [IporHo3 JTUIVEMOCTU I1/1aH.
* POSSESSIONS («okor») MPOITycKy Moe3A0MoToKa ! MpzopZagstblxyso:gareﬂz//‘iog
* the size of the traffic roe3gqHov paborsl

(Pa3MEPOB [IBUXKEHMS)
» the structure of the train
flow (crpyxryper noesgonoroka)

4
< - » -
- lt;.‘

>

Tl

Replication: 2021 - South Ural Railway (Tupaxwposarme: 2021 rog — rOxHo-Ypasisckasa x.4.) 83



- Energy-efficient train control modes (Experiment on the section Ukladochny - Karasuk-3

I_ | | |
N of the West Siberian Railway)
p o o
> . 3He[}l'OOI1TMMaI1bele pe>XxnMbl yrnipaBsieHNUs1 noesgamun (dkcrnepnMeHT Ha y4yacTtke YKaago4YHbin — Kapacyk-3 3anagHo-Cnbupckoun
)K<.4.
Trip 1 Trip 2 Distribution of Barnaul depot train drivers by specific electricity consumption
experience of a energy-optimal (8 months 2019, sampling by criteria)
Journey parameters train driver schedule PacnpeaeneHue MallMHUCTOB Aeno bapHayn no yaesibHOMY pacxofy 3/1eKTPO3Heprum
[lapameTpbi noe3nok lMoe3gka 1 lMoe3aka 2 (8 mecsineB 2019 r., BbI6OpKa NO KpUTEPUAM)
OoribIT MallnHUCTa 3/0 pacrimcaHue
— ~ : Energy-efficient control
are of Journey 19.09.2019 21.09.2019 [\ : : :
para roesar | Saving is a 4-6% reduction in
. otential 63 : :
Locomotive type and number | P
T 1 HOMED JIOKOMOTHBA BJ1IBOC-075 BJ1I8OC-075 ” ﬂOTiHUMaﬂ ] tra N tra Ctlon energy
" | KO .lOMW Trip 1 52.6 kWh/10 ton-km gross :
28 A — “ loeswa 1 52,6 kBr4/10 000 ricm 69 consumption and a 2-
Train number HOMep £ [ \ : :
noesnz 2424 2424 £ 3 ooy, 5% reduction in CO2
€3 | \ S
Weight o the train, tons 106 .y - 5 S emissions from power
Macca roezaa, T e I .
IR | | Trip 2 49.9 kWh/10 ton-km gross generation
Number of axes 756 56 S ) ‘ Moesgxa 2 49,9 kBry/10 000 TkM 6p
Konsecrso ocei 3¢ T SHEDProonTvMasibHoE
\
Time according to the ,, \ yﬂpaB 1eHe — 370
schedule, hours: minutes 6:25 6:25 | \\ 24
Bpeun 3043 10 (paHY, | CHIDKEHNE Pacxola
I 16
Actual running time, II . \ 3H€,D/'l/ll/l Ha Tﬂ/-y /7063ﬂOB
hours: minutes 6:26 6:29 \ 1 _£0
y Ha 4-6% un BbibpocoB COZ
/ / \
Weather conditions Dry (cyxo) Dry (cyxo) P /2// . a I - a 4 2 Ha EHe,DaLll/I/O
[TorogHble ycriosus Clear (scHo) Clear (sicHo) i B I - . I I - /7€ KTpO IHE p U HS 2_ 50/0
- o \?’Q@ '\9007} \900?} '\9007} \900?} '\,"’QQ?} \9007} \900?} '\9007} \900?} '\9007} \9007} \7’0@ \9&7} \90@ '\9007} \900?} \900?} \9007} \?’Q@ '\9007}
Total power consumption, 4’ 8% & © ¢ ¢ ¢ ¢ ¢ & & ¢ & & & & & & & & &S
k'l tt-h — L2 Qj”' Q"?’ Qj”‘ Qja' Q"?‘ 2 ’9 2 Q"P' Q‘f’)‘ 2 2 2 Qf?’ Q‘f’)‘ Q‘?' Q"?‘ Qj?' Q\’?' Qj”'
OSut pacxan 14130 — 13484 Specific flow rate, kwWh/10,000 ton-km gross
an1eKTposHeprny, KBT-y YaenbHei pacxoq, kBr-4/10 000 Tk-M 6p
- y,
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 Automation of the processes of planning, rationing and analysis of the efficiency of the use of
fuel and energy resources for the traction of trains on the network of JSC «Russian Railways»

- ABTOMarusayuns npoyeccosB nJjaaHNpPoBaHNs1, HOPMUPOBaHUSI N aHaJin3a 3¢ppeKTNBHOCTHU ncrnosib3osaHmnsi TP Ha Tary noe3gos Ha cetn OAO
«PX/[»

VNIIZHT

The main components that determine the energy efficiency of the transport process
OCHOBHbIE coCcTaBisirowyme, onpegensirouine sHeproagp¢dpeKTMBHOCTb NnepeBo304YHOro ripoyecca
8 . . . E,, _,{ ;E 1 . - -
& Train drivers g Locomotives il Traffic organization ﬁ Infrastructure

YA

MaLmHucTb/ JlokoMoTuBbI OpraHu3aums JBWKeHNs WH@pacTpykTypa

~r

Goal of the project (Lenb npoekra)
Improving the efficiency of Russian Railways in terms of rational consumption of fuel and energy resources for traction trains and specialized rolling

stock
[loBbiwermne sgpgpexktmBHocTv gestesibHocTv OAO «PXK/]» B Yactv paLmoHa/1bHOro rnoTpeb/ieHUs] TOM/IMBHO-3HEPIETUYECKUX PECYPCOB Ha TAry roesqos n CIICC

®

Project objectives (3agauun npoekra)

* Analysis of fuel and energy resource consumption and influencing factors with development of corrective measures (Axa/msz pacxoga T3P u BmsoLmMX PaKTOPOB C
Corporate level Pa3paboTKON KOPPEKTUDYIOLMX MED)
- * Planning and rationing the consumption of fuel and energy resources (7lraHuposarme u HopmupoBarue pacxoga T3P,
KopnopaTUBHbIX YPOBEHb . 9 P 9y (e pHpoBatime pacxosa TF)

Evaluating the effectiveness of energy-saving technical means and technologies (Ouerka sgpgextmsrocTH 5HEPrOC6EPEratomx TEXHYECKX CDEACTB M TEXHO/IOM)

Region a| |eve| * Rationing and analysis of fuel and energy resources consumption by depot and type of traffic (Hopmuposarue 1 ananmz pacxosa T3P no gerno v Bugam ABmxeHns)
- * Rational maintenance and distribution of locomotives (PauuoraribHbie obcayxvBarme u pacripegesneHe 10KoMoTHBOB)

PernoHasibHbin VPOBeHb * Analysis of energy intensity and additional energy consumption of train flows (Axamz sHeproemxoctvt u fOMOSIHUTEIbHBIX SHEPrO3aTPAT POITYCKA MOE340MN0OTOKOB)

Linear level * Rationing and analysis of fuel and energy resources consumption by sections and journeys (Hopmuposarue n aHanms pacxoga T3P rio y4acTkaMm v roe3gkam)

CEONO

Analysis of energy efficiency and improvement of qualifications of locomotive crews (Axamsz sHeprosg@exTBHOCTY 1 NOBbILLIEHNE KBASIMGUKALIMN JTIOKOMOTUBHBIX 6PUIras)
JINHEeUHbIN YPOBEHDb * Monitoring the efficiency of operation and condition of locomotives (Kornmpose s¢ppexTsrocTH 3KCHIAYaTaLIM M COCTOSIHMS JTIOKOMOTUBOB)

Project implementation phases (3ranbI peannzaynn npoekra)

2020- 2021 years (rogsl) 2021 - 2023years (roger) T |

Mainline freight and passenger traffic Functional development, economic and shunting traffic, specialized rolling stock§
MarucTpasibHoe rpy30B0€ 1 accaXKmpCcKoe AABHIKEHNE PazBurune pyHKynoHasla, X039MCTBEHHOE U MaHeBPoBoe ABmxxeHne, CCIIC '




VNIIZHT

1435 mm

1520Mm

Legend (YcroBHbie 0603HayYeHUs):
OQO - start and end terminals
(Ha4asibHblE M KOHEYHbIE TEPMUHATIbI)

- sorting terminals
(CopTMPOBOYHbIE TEPMUHAETIbI)

base stations with railhead
(oriopHble cTaHyun ¢ 6OKOBbIMU
Morpy304HO-BbIrPYy304YHbIMU MJIOLAAKAMU )

L - routes of rapid freight trains with
fifttiiiiiiit permanent composition

T (MapLpyTbl yCKOPEHHbIX MPYy30BbiX
mnnn roe340B C NMOCTOSIHHON COCTaBHOCTbIO)

oA - P

Retracted position
Ombederroe nosoxesue

i

L_Jl_—lLJI]I:i]L_II:l -

T

OVERHEAD REMOVAL
TECHNOLOGY will make
it possible to eliminate
shunting work of
locomotives on the way

TexHoONOrnsa orsoga
KOHTaKTHoun ceTtn (TOKC)
[103BOJINT MCKJTIOYUNTD
MaHeBpoOBYyto paboTy
JIOKOMOTMBOB B IYyTHU C/1€40BaHMS

1  Promising energy-saving technology for freight transportation
 lMepcnnekTBHas 3Heprocébeperamowjasi TEXHOJIOrUsi opraHn3saLUmmn rpy30BbiX nepeBO30K

1435 mm

ﬁ iFe 1%&%

Use of electric loading and

unloading equipment
Vicriosib30BaHne 3J71eEKTPUYECKOU Morpy30-
BbIrPYy304YHOU TEXHUKU

[
,
j t_j‘t._

b
1
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VNIIZHT

Hi

 Initiatives for cooperation

fpepno>xeHnst nNo coTpyaHNYeCcTBy

JSC VNIIZhT is open to
cooperation with all participants
in the global rail market,
including on sustainable
development and carbon
reduction

AO «BHUVI)KT>» OTKDbIT K
COTDY/IHNYECTBY CO BCEMU
YYACTHUKAaMU MUPOBOIroO PbIHKA
)KE/IE3HbIX [10POr, B TOM YUC/IE 10
BOIIPOCaM YCTOUYUBOIO Pa3BUTUS U
CHIKEHUS YITIEDOLOEMKOCTU

We propose to consider the
possibility of conducting joint
research projects, aimed at
reducing the carbon content
(including energy saving) of
energy consumption processes
in the framework of IRRB

[Ipefriaraem paccMoTpeTh
BO3MOXXHOCTb MPOBELEHUS
COBMECTHbIX Hay4YHO-
UCCIIELI0BATE/IbCKUX MMPOEKTOB,
HarnpaB/IEHHbIX Ha CHIDKEHNE
VI/1€POLOEMKOCTH (BK/THOYAS
SHEProcbepexeHne) ripoLjeccoB
SHeprorioTpebieHns, B pamkax MCOKN
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Russian Railways

About energy-saving technologies

in the transportation process.
Experience of the Russian Federation

O6 sHeprocbeperarOLynx TexXHOJ/IOrNsiX B nepeBo304YHOM ripoLecce.
OnbIT Poccnmnckon degepaynm

Mikhail I. Mekhedov
Deputy Director General of JSC «VNIIZHT»

iy

Muxann UBaHoBn4y Mexegos .
3aMecTnuTeslb reHepasibHOro gupeKropa ~ VNIZHT
AO «BHUMNIKT » N



“Organisation of heavy haul traffic. SUEK
experience”

Mr llya Pershin

Director for Planning and Development of Railway Infrastructure,
JSC "SUEK"

IRRB Webinar, Sustainability and New Digital Trends for Heavy Haul, 14 December 2021



Heavy haul with a weight of 7,100 tons at the Vostochnyi polygon additionally
orovides an increase in carrying capacity

Transsib (Mariinsk - Nakhodka). Transsib (Mariinsk - Nakhodka).
(electric locomotive - 3ES5K, 3 sections, not axial) (electric locomotive - 3ESSKps, 3 sections, axial)

L . £ -‘7100 ;

< 63 cars S 3E55K «<——63cars — 8 cars —_— 3E55KpS

BAM (Taksimo - Komsomolsk) BAM (Taksimo - Komsomolsk)

(diesel locomotive - 3STE10MK, 3 sections) (diesel locomotive - 3ATE25K2M, 3 sections)
Train weight - 5600 tons Train weight - 7100 tons

%
ar

Formation of the 1st train | Formation of the 1st train
5600/100 = 56 cars (25tf) e a1 7100/100 = 71 cars (25tf)
Length of the tracks = 71 X . . e ) Length of the station tracks
cars = i gl b = 71 cars

Limits the weight - i L ey Limits the weight — only
locomotive power and the < I\ S st A S U T | length of the tracks on the
adhesive weight according } BAM sidings

Demand = + 450 cars
e T e ser 1 train

« 56cars 5 3TE10MK «—— 56cars —— 15cars —» 3TE25K2M
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Successful cooperation between SUEK and Russian Railways on the development of
heavy traffic weighing 7,100 tons allows to increase the reserves of the Komsomolsk-
Vanino section

o100% of coal trains weighing 7,100 \ R N A e N C\ . .. . Vanino, DTU (road &
tons are formed from Chelutai station = Bak yfon;ﬁ'b;; iodna S K - “I kS © e={(_F transport authority)
Y R e Omsomolsk- ort. S5 . terminal
to Vanino and Nakhodka. ~ 6300TH (33C5KBronose) -, . ' . = o L) NPT ) (RN
. Bec yroJsibHOro noesaga AN O\ S @“f ////, “ 4 ,if.‘, ¢ (AN NG GA
When coal is shipped from Chelutai 7100 TH (33C5K CNOOCHbIM " o0 . - L 0 W ogr=r BTN _
e Weight of the coal train

station to the east, only innovative _° Per. s rosose)

@ cars with a load of 25tf are selected.
In the port of Vanino at the DTU 3
terminal, empty routes with 25tf cars
are sorted at the Chelutai station. |

- is 5600 tons (3TE10M in
- the head). Weight of the
coal traln is 7100 tons

An increase in the supply of new
63ESSK/ps eIectrlc Iocomotlves to the -

//f,//(

-
7
/
v,
’
[ /
\l
\ [
\ (|
\
\ J 5
\

rE 0 ENS st Cheluta| TugnU| & K/ '
traffic of 7,100 tons to Vanino, f ‘ection -

Dispatching of trains from Chelutai station in 2020-21 weighing 7,100 tons, trains per day

5,6 56 56 5.5 » B Line routes weighing 6300 tons or less
>l 92 92 , 5,0 =L B Line routes weighing 7,100 tons
46 47 0,2 4,6 0,1 4,7 gning 7,
4.4 O 1
0,3 ’ 3,9
0,1
3,2
2,6 2.5 0,2
0,0 0.1 10
0,1 12
0,1
o o o o o o o o o o o o — —i — — — — — — — —i —
A < A A A h h i A ‘}‘ h D A A N A o A A ‘T’ h o A
T 3 < = D > S @ o ” S & T i) < = 'S % S @ ) L S
x It p= © p= g % © Qo o I S| =x It p= © p= 932 532 © Qo o T
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In 2021, the successful technology of driving 7,100-ton trains on the
Chelutai - Vanino route was "broken" due to the low level of agreed
applications for the Chelutai station

Number of trains weighing 7,100 tons on Vanino in 2020- Supply of trains of other weight norms (5600 tons or less)
Supply of freight trains weighing 7,100 tons
2021 O
22,4 220 22,8 2903 22,7
21 21,4 ’ 21,7 21,6 215 218 <= 21,6

Dispatching of trains from Chelutai station in 2020-21 weighing 7,100 tons, trains per day

Map-20
anp-20
Man-20
noH-20
non-20
aBr-20
ceH-20
OKT-20
Hos-20
nek-20
aHB-21
deB-21
Map-21
anp-21
Mamn-21
NoH-21
non-21
aer-21
ceH-21
OKT-21
HoA-21

aHB-20
deB-20

5,6 56 56 5.5 » B Line routes weighing 6300 tons or less
>l 52 52 ' 5,0 =L B Line routes weighing 7,100 tons
0,7
46 47 0,2 4,6 0,1 4,7 gning 7,
4.4 O 1
2,1 0’3 ’ 3’9
2,4 ' &l 0’1
3,2
5,2 2’6 2,5
0,000 1
o o o o o o o o o o o o — —i — — — — — — —i —
T ) < = 'S > S @ o ” S & T i) < = 'S % S @ ) L S
x It p= © p= g % © Qo o I S| =x It p= © p= 932 532 © Qo o T
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The fleet of diesel locomotives 3TE25K2M and 3ES5Kps continues to grow,
which makes it possible to increase the supply of trains of 7100 tons to Vanino
and Primorye

Deliveries of

Dislocation of diesel locomotives 3TE25K2M for driving 7100 tons, units. N Q4 2021 in
88 excess of the
plan
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ceH-20
oKT-20
Hos-20
nek-20
AaHB-21
Map-21
anp-21
Man-21
NoH-21
non-21
aBr-21
ceH-21
OKT-21
HosA-21
nek-21
AHB-22

deB-21

Dislocation of 3ES5K electric locomotives with axial traction control for driving
7100 tons, units.
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Passage of container and heavy-haul trains to the east along

key sections of the Vostochnyi polygon in 2021 per day.

Mariinsk - Kashtan

Novyi Urgal - Komsomolsk
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2 Freight trains 7,100 tons
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Thanks for your attention

WWW.SUEK.RU



Panel discussion

Moderator, speakers, participants

IRRB Webinar, Sustainability and New Digital Trends for Heavy Haul, 14 December 2021



Closing remarks

Mr Viadimir Andreev
IRRB Chairman

IRRB Webinar, Sustainability and New Digital Trends for Heavy Haul, 14 December 2021
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