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WELCOME TO THE 3RP
STANDARDISATION CONFERENCE

STANDARDISATION UNIT
16 March 2021



REMINDER Basic rules for using for using ZOOM

* Turn off your micro when not speaking

* Please use the chat functionality to write a message to everyone (for example to ask

a question after a presentation).
* Two languages will be used : English and Russian
* You can mute the “original language” to listen only to English, Russian, etc

* Click on the language button located at the bottom right of your screen, and select the

language you want to listen to during the meeting

* This meeting will be recorded to facilitate the production of the notes




39 INTERNATIONAL RAILWAY
STANDARDISATION CONFERENCE

Ve WeBnaR L
11h35-11h45
11h45 - 12h00

12h00-12h15
12h15-12h30

12h30 — 12h45

12h45 - 13h00

13h00-13h15
13h15-13h20
13h30 - 14h00

AGENDA

Introduction to the Annual Standardisation Conference, Francois Davenne General Director UIC

Experiences, Challenges and Sustainability in railway standardisation M. Kenji Murasaki, Deputy
Director JR-East HQ

A review on Standardization in Iranian Railways Mr Sirous Sayyah Saharkhiz Iranian Railways (RAI)

Implementation of the Ecological Strategy of the JSC “Russian Railways” Mr Andrei Lisicyn
Head of the Labor Protection, Industrial Safety and Ecological Control Department RZD

The role of standards in getting on track for sustainable mobility
Lucie Anderton, UIC Head of Sustainability

North American Freight Railroads and Climate Change, Theresa Romanosky,
Assistant General Counsel Association of American Railroads (AAR)

Q&A
Break

Excellence in Standardisation — Awards




INTRODUCTION TO THE ANNUAL
STANDARDISATION CONFERENCE

Francois Davenne, UIC General Director
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Experiences, Challenges and
Sustainability in railway standardisation

Vitae Kenji MURASAKI, Deputy Director
JR-East HQ



Experiences, Challenges and -
Sustainability in raillway standardisation
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Kenji MURASAKI Manager International Affairs Headguarters

16 March 2021 3" international conference on railway standardisation
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CONTENTS

» International raillway comparisons and
JR East Iin Japan

» Reform of Japanese National Railways

» Public trust in Japanese railways
» Why Japanese trains are not delayed?

» Japanese technical standard system Is
our foundation

» Four keys to success

» JR East contributes to sustainability

» Conclusion
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INTERNATIONAL RAILWAY COMPARISONS
AND JR EAST IN JAPAN

Domestic share of passenger railway operators

The number of passengers-kilometers by railway nased on the passengers-kilometers
JR-EAST

®m JR East » JR Central ® JR West Three other JRs Other operators

Million

0 20 000 40 000 60 000 80 000 100000 120000 140000 160 000
Source: Factsheet (FY2020), JR East Source: Transport result (FY 2018),
Ministry of Land, Infrastructure and Transport

» The number of passengers-kilometers of JR East Is relatively larger than
those of other countries.

» JR East has the largest share in Japan.

l.j? Copyright 2021 East Japan Railway Company. All rights reserved.
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JR EAST AT A GLANCE

‘ Network: 7.401 km

Metropolitan

No. of Passengers: 17,8 Million/day

@;‘ No. of Trains: 12.296/day

High Speed Annual Operating Revenue: €24,5 Billion d?
@ No. of Employees: 56.100 ~ JEAsT
T *Data as of March 2020 TOKYO

. **Calculated by 1 € = 120 JPY
Regional

l..'? Copyright 2021 East Japan Railway Company. All rights reserved.
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JR EAST AT A GLANCE

Non-Transportation

32% » JR East Is a private, dividend paying, vertically

integrated railway company.

» Never In financial deficit

Total revenue > NO Increase In fares

€24,5 Dhillion
» No shares held by the government of Japan

» No subsidies from central or local governments

» No limitation on non-transportation businesses

® Transportation Retail & Services

m Real Estate & Hotels m Others

As of March 2020

JR East continues to focus more on non-transportation businesses.

Copyright 2021 East Japan Railway Company. All rights reserved.



REFORM OF JAPANESE NATIONAL RAILWAYS

B/ o/ .

1949 Japanese National Railways (JNR) was established

From a government enterprise to a financially independent enterprise

Onwards JNR had considerable losses

Five major challenges which did not allow
JNR to adapt to the new business environment.

1. Rallway business was interfered with politically
without taking into account benefit.

2. Poor employee-employer relationship.
Restrictions within the business realms.

4. Gigantic organization beyond limit of business
management.

5. Lack of competitive business attitude.

ﬁ!g Copyright 2021 East Japan Railway Company. All rights reserved.



REFORM OF JAPANESE NATIONAL RAILWAYS

B/ o/ .

1949 Japanese National Railways (JNR) was established

From government enterprise to financially independent enterprise

Onwards JNR had considerable losses

.
1987 Reform of Japanese National Railways e

JX

JNR was privatized and divided into 6 territorial
passenger railway companies and 1 nationwide
freight railway company.

The successful management model of private
railways was adopted as a model for JNR’s reform.

The five major challenges are improving steadily.

';.!,3 Copyright 2021 East Japan Railway Company. All rights reserved.



AFTER
REFORM OF JAPANESE NATIONAL RAILWAYS

Offering new values for our customers and people in regional communities

Integration and human perspective

Digital network

Transportation services x lifestyle services Maa$ x Suica x data marketing

Suica and Viewcard

—————— Data marketing
1
Our strength is our real network that supports the digital network. The digital network can transform the real network.

, Y,

JR East further expand into other business fields based on the brand as
"PUBLIC TRUST" has developed Iin the transportation business.

Why is JR East’'s "PUBLIC TRUST" so high”?

Flexible coalition with external stakeholders

Copyright 2021 East Japan Railway Company. All rights reserved.



PUBLIC TRUST IN JR EAST

The transportation in JR East utilizing the vast and detailed railway
network are more trusted than other transportation services because

not only safety but also punctuality levels are high.

High safety and punctuality level
contribute to high public trust.

The public trust makes JR East
an excellent brand, so that many
passengers and customers
choose JR East and its related
companies.

The operating revenue Is
iIncreasing especially in non-
transportation businesses.

We must not lose trust from
customers as It is our strength.

JR East’s consolidated operating revenue

Transportation
services

1987 2017

Target
Approx. 6:4
300 billion yen
7.3
AppProx.
200 billion yen Non-transportation
9:1 business
Others

2027

Why are Japanese trains not delayed?

Copyright 2021 East Japan Railway Company. All rights reserved.




WHY ARE JAPANESE TRAINS NOT DELAYED?

Because of two following reasons:

. . High performance of operation
ngh Ua“ty of prdUCtS and maintenance

.

-

Four keys to success
A) Leader in design of railway systems and consistent application of good practice

B) Less restriction for improvement

C) Optimized solutions through whole railway system

D) High competence at field site

Based on Japanese technical standard system

lﬁég Copyright 2021 East Japan Railway Company. All rights reserved.



JAPANESE TECHNICAL STANDARD SYSTEM

IS OUR FOUNDATION

Japanese National Railways (JNR) was established

The Japanese railway system was based on a
“Specification-based Standard”.

1987 Reform of Japanese National Railways

JX

2000 Deregulation of Japanese railway technical standard system

To respond to technological evolution, the Japanese railway
system adopted “Performance-based Regulation”.

l.j? Copyright 2021 East Japan Railway Company. All rights reserved.
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JAPANESE TECHNICAL STANDARD SYSTEM

IS OUR FOUNDATION

» The means to implement specific technology are left to the discretion of railway
companies under the current system.
» Promotion of various technical developments improves technical level.

“Specification-based Standard* “Performance-based Regulation”

/3 J¥

Regulations (Mandatory)

Railway Operation Act

Railway Business Act

Technical Regulatory Standards on
Japanese Railways

Standards(Optional)
Not mandatory but shall be respected.

Japanese Industrial Standards (JIS)

«  Japan National Railways Standards Industry standards

May have impeded introduction of -
new technologies.

’—
-
-

Corporate standards L . .
« Specifications and implementation

*  Specifications standards by railway companies

Before 2000 After 2000

Copyright 2021 East Japan Railway Company. All rights reserved.



JAPANESE TECHNICAL STANDARD SYSTEM

IS OUR FOUNDATION

Procedures for Certified Raillway Business Operators

» The government checks whether operators meet the legislations and
have sufficient capacity by examining their safety management
systems.

» The operator shall be responsible for safety verification of rolling
stock and completion of facilities.

Railway Operators
Government

Approval
~ —) J?
_ JR-EAST
. Design Supervisor of
Rolling stock Railway _Railway
Accountability electricity infrastructure

b 3

Second-party certification

-Requirements specification / / / \ \ \

Electronics Brakmg Track circuit Substation Track
supplier  supplier  supplier builder  supplier

Ex Car builder contractor

Copyright 2021 East Japan Railway Company. All rights reserved.



FOUR KEYS TO SUCCESS

A) Leader in design of raillway systems and consistent application of good practice

Raillway company maintains own
technological capabllities because Rallway
company has significant responsibility for
safety and reliabllity.

— *PDCA: Plan, Do, Check, Action

» JR East conducts design of rallway systems and carries out maintenance
and repairs as much as possible.

» JR East lead thorough investigation of defects and failures and improve
qguality of management by addressing PDCA cycle with the manufacturers.

» Good practices from past faillure events can be implemented when
following operator-led design.

';.!,3 Copyright 2021 East Japan Railway Company. All rights reserved.



JR-EAST

FOUR KEYS TO SUCCESS

B) Less restriction for improvement

Raillway company can specify how to
Implement the technology according to their

own standards.

» Since operators have abundant in-house know-how, It is possible to
Incorporate countermeasures of accidents quickly into the internal

documents.

» Various solutions and approaches against issues can be accepted.

Copyright 2021 East Japan Railway Company. All rights reserved.



FOUR KEYS TO SUCCESS

C) Optimized solutions through whole raillway system

Railway company is involved with the whole
rallway systems through its entire life cycle
from “Concept” phase to "Disposal” phase

» It Is possible to take measures quickly and widely against accidents and
failures.

» It Is crucial to avoid design of a system that Is only focused on the cost
of operations and falls to consider the negative effects to O&M.

l;ég Copyright 2021 East Japan Railway Company. All rights reserved.



FOUR KEYS TO SUCCESS

D) High competence at field site

Raillway company seek to increase
capabilities and motivation for employees.

» The training program for field employees is substantial in JR East.

> JR East has adopted “t&&: KAIZEN” activities to increase the
capabilities and motivation at the field site.

» There are sufficient high quality manuals which are created at the field
level.

“LE=E: KAIZEN”
One of our cultural term that flows continuously at Japanese field sites. “KAIZEN" is activities where each employee is aware
of the problem, reconsiders the work for himself / herself and the organization, and improves the current situation.

';.!,3 Copyright 2021 East Japan Railway Company. All rights reserved.



JR EAST DEVELOPS SUSTAINABLY

JR East increase "PUBLIC TRUST” from our stakeholders,
which iIs the foundation of all our businesses, and continue to
providing new value to society:.

» For sustainable growth, JR East aims to be a selected company among
other transportation services by providing high quality services.

» JR East works to develop local communities and achieve the SDGs by
solving social issues through our businesses.

SUSTAINABLE
DEVELOPMENT

GOALS

I.J? Copyright 2021 East Japan Railway Company. All rights reserved.
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JR EAST CONTRIBUTES TO SUSTAINABILITY

Toward the realization of a carbon-free society, the entire JR East Group
will aim for “substantially zero™ CO2 emissions by 2050.

Subject Value in 2013 Target value in 2030
. . : : . 5 0 % reduction
CO2 emissions in the railway business 2.15 million ton-CO, (compared with 2013)

A
- 4
g E v

toh—#-
F+L Y 2050 —

ZERO CARBON - CHALLENGE 2050 40

® Hydrogen fuel cell Hybrid
vehicle "HYBARI”

® Energy-saving vehicle

® Hydrogen station

® Fuel Cell bus

® Accumulator vehicle

® Electric storage system

® Developing of renewable
energy source(wind power /
mega solar)

and more!




JR EAST CONTRIBUTES TO SUSTAINABILITY

JR East will actively introduce new technologies in all phases of the
energy network of the Group, from “"Generation” to “"Use”.

Innovation

Superconducting electric cables
Carbon neutral LNG Vehicle energy-saving

technological innovation

Courtesy of Railway Technical Research Institute

CO: capture and storage
and carbon recycling

CO:-free hydrogen power
generation and supply Boiler Simge a“d/]f°"d"‘°°"°“
Energy i s >._) -  co, Fuel cell vehicles M
suppliers | : turbine | Vv i .
' CO: separation and Recycling '
‘ v H‘ ' ,I‘, caplture

Universities |

. ‘/,.:’

and research
institutions

w

Copyright 2021 East Japan Railway Company. All rights reserved.
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CONC USION

* Brand power Is indispensable for prosperity of a company.
The brand power for railway companies can be built on the
basis of high safety and reliability.

» Rallway companies must take the lead in developing the
railway industry.

* Railway business is difficult to develop on its own, it can be
successful through interaction with related businesses and
maximize its potential.

* Rallway companies have a mission as public
transportation to fulfill their social responsibilities
by actlvely contrlbutlng to the SDGS

- -
»
..

.'.;':iir

IR Eastintendo i centﬂbut“f“f?
the world by documentlng and st

Copyright 2021 East Japan Rallway Company All rights reserved.




Experiences, Challenges and -
Sustainability in raillway standardisation

J¥

JR-EAST

Kenji MURASAKI Manager International Affairs Headguarters

16 March 2021 3" international conference on railway standardisation

ﬁ!g Copyright 2021 East Japan Railway Company. All rights reserved.



A review on Standardization in Iranian
Railways

Sirous (Sayahi) Saharkhiz

Head of Engineering and Design Department -
Development, Training and Technology Center -
Iranian railway (RAI)

28



3rd International Railway Standardisation Conference E‘*—Fﬂf
Tue March 16 2021 o s

A review on Standardization In
Iranian raillways

Sirous (Sayahi) Saharkhiz
Head of Design and Engineering Dept.
Development, Training & Technology Center- RAI
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Introduction

Parts of the goal of RAI

Y  — —  —

Creating a Achieve Maximum use of
modern, management the rail related
progressive, development and international
and efficient rail unique organizations.

transport system technologies at
global level.
\ 1/

Standardization is an important key component for reaching
the goal of RAI



Standardization

Standardization is the process of producing and implementing standards.
Producing standards

N . Instruction

Specification

standard Test method

/ Procedure

Requirements




Standardization

Benefits




Over decades

Development of national
rallway standards

Participation in Technical
Committees.

More than 400 national railway
standards were developed by
national standard organization
of Iran-ISIRI

Cooperation with UIC

Office of International Affairs
of RAI Is In close contact with
UIC and aware of the last UIC
IRSs, New researches and
projects.

Use of UIC leaflets and
researches:

Study for assessment of In-
service rail defects ( rail defects
management) in Iranian railway
network for preventing ralil
breaks.




Over decades

Cooperation with UIC

“UIC Regional Office for Middle East,

working under supervision of UIC
headquarters, Is located in Railway
headquarters in Tehran.”

“Cooperation among the railways
and rail transport companies of the
region”

“Improvement of interoperability
between Middle East Railways”

ISO TC 269 -Railway
applications

Secretariat for national mirror
committee of ISO TC 269 -Railway
applications Is located In
Development, Training &
Technology Center of RAI

Contribution to the development of
International standards.




Over decades

Review on instructions

Review, Edit and
production of
Instructions,
Regulations,
specifications

hd

Derived from
standards

Implementation of standards

Implementation of NDT
instructions for Testing and
Inspection of wagon axles in-
service, with the application of
instructions derived from UIC,
and ISO standards.

b 4

Improves safety
Prevents accidents




Recent developments

Investigating the certification process of railway
products and services

Study and review of Identification of
Testing and Technical Accredited labs and
inspection Standards Inspection
and Instructions for companies.
rail goods and
services.

4

Testing, specification, 1ISO 17025
performance, safety 1ISO 17020
standards




Recent developments

Iran, on rail, towards the future

Creation of
Leadership
Development
Center



Recent developments

Standardization
and technology

New research recently developed for assessment of a
fire retardant coating, produced by an Iranian company,
for a passenger wagon's seat shell.

EN and UIC standards introduce the test methods, also
give iImportant parameters and acceptance criteria.

Assessment of new material
And technologies




Recent developments

Holding the 8th international
exhibition of rail transportation
and related industries

eguipment.
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Last word

Standardization does not necessarily mean taking big steps,
but any action that i1s done in accordance with established
guidelines and criteria Is valuable. Therefore, in order to

standardize the raillway system, the culture of using and
observing standards must be spread throughout the system.







Implementation of the Ecological
Strategy of the JSC “Russian Railways”.

Mr Andrei Lisicyn
Head of the Labour Protection, Industrial Safety

and Ecological Control
RZD

43



.. Implementation of Environmental Strategy
at JSC Russian Railways

Head of Ecology, Labor Protection and Industrial Safety
Department

Andrey Lisicyn
16 March 2021



IMPLEMENTATION OF GLOBAL SUSTAINABLE
4720 DEVELOPMENT GOALS

ENERGY EFFICIENCY OF - uic/ - g’ 17 GLOBAL GOALS
RAILWAY TRANSPORTATION* e A ARE IMPLEMENTED BY

193 COUNTRIES

SALS

ﬂ@Kﬂa ALLMA XENEZHOOOPDOKHOINO CeKTopa 8 oTHOWEeHMM BKNgaaa 8
PASS E N G E R o peleHune ﬁpESneM namene:m KAMMATA !
HO RYMU & HUBKOY2ABD0AHOMY Eydyiemy (/’ A RN TAINABLE
4ath TS § g* SUS
RAIL WAY CLIMATE DECLARA TION < DEVELOPMENT

@ 'SIGNED BY RUSSIAN RAILWAYS . | 3
"~ 'ON 30 SEPTEMBER 2015

,@11

ll\

kJ/passenger-km

RAIL WAY CLIMATE DECLARATION
| New 2019 Pledge
NORTH
AmericA EU RUSSIA ,,paAn INDIA CHINA WORLD SIGNED BY RUSSIAN RAIL WAYS

I RE IG H I 3. AKMUaNG Ppodeviome CNOCCOIMEYIWUE PEWEHUG KAUMOMUYeCkol NEOGNeME! VRUQuamussl Moed KOMNOHUY &
2016 2097 U B (0DCAeD A UF EXIH: e gt

(DCACOYIDIUP 20080 — & UPNE X AOEAIUS- N DCOSHIHEN, HPDAHSIME W@ HRPASHAHAR POIA YEIDRYMHAD O
PN A A PHEUIFH SN "l"léf- ANl ASIAEHEHMI BN oAl
a. Pe.?ynnaﬁo ARMUMIRAGNTRCR NERER MUHGT 70 MOKIM PORDIAMIEMRM, #OK YILASHAE InERPONEMPENACANE 1) YOEAGHAN
E ofiveM  uwbvocog C€0; — B UENAX DOECNE4EHMA W ASMCHCTPAUMH  NOCTOAHHOIC  CO3ERWEHCTEDBAHWA
x MENSSHUMOROMHOrD CUKTORD 12 OOy g pogiom ypoune,
1 1 St Mockea, w38 » cewmabpnr 2015 2.
i)
s :l.'n
) g
= SUSTAINABLE
DEVELOPMENT
G4:ALS
“an
NORTH USS
JAPAN EU aAMERICA INDIA CHINA R IA WORLD

* The Future of Rail report by International Energy Agency, New-Delhi, January 20109.
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{ B RUSSIA’'S NATIONAL DEVELOPMENT GOALS THROUGH 2030 AND
N/ S22 JSC RUSSIAN RAILWAYS ENVIRONMENTAL STRATEGY

PRESIDENTIAL DECREE PRESIDENTIAL DECREE
AS OF 21 JULY 2020 NO. 474 AS OF MAY 2018 NO. 204 PRESIDENTIAL DECREE
ON THE NATIONAL DEVELOPMENT ON THE NATIONAL GOALS AND STRATEGIC AS OF 4 NOVEMBER 2020 NO. 666
FEDERATION FEDERATION FOR THE PERIOD UP TO 2024

FOR THE PERIOD UP TO 2030

DECREE NO. 1228 OF THE GOVERNMENT OF THE RUSSIAN FEDERATION AS OF SEPTEMBER 21, 2019 ON THE RATIFICATION OF THE PARIS AGREEMENT

Elimination of the most

Reducing GHG dangerous facilities with Reducing the Creating a sustainable
emissions up to 70 accumulated environmental emissions of | system for solid waste
percent compared to damage and ecological ~ hazardous pollutants management

the 1990 level

recovery of waterbodies

NVIRONMENTAL STRATEGY TARGET PARAMETERS - 030

Gl-:‘ce-ideung;isoslzon Reduced water use Reduced ;E?ﬂ%':;ry source Dumped waste reduction
(28 %)  (-33 %)  (-35%) (- 40 %)
-5 0 - 0 | | _ i
(-5 %) (-11.7 %) - Reduced wastewater volumes | Reduced mobile source o o
5 5 pollution 5 (-12 %) (=50 %)

. CONSERVATIVE SCENARIO

(-50 %) (-70 %) (-3.5%) (-7.4 %)

. INNOVATIVE SCENARIO

46 79



2021 ECOLOGICAL SAFETY REGULATIONS

YEAR OF ECOLOGY

FEDERAL LEGISLATION

LAW OF THE
FEDERAL LAW FEDERAL LAW FEDERAL LAW FEDERAL LAW RUSSIAN FEDERAL LAW
FEDERATION

33-F2Z
7-F2 96-FZ 89-FZ 167-F2Z
of 10 January 2002 of 4 May 1999 of 24 June 1998 of 16 November No. 2395-1 of 14 Marcl_1 1995
. i - of 21 February 1992 On Specially
on Environmental on the Protection of on Production and 1995 .
. _ . ) on Subsoil Protected Natural
Protection Atmospheric Air Consumption Waste Water Code Territories

JSC RUSSIAN RAILWAYS MANAGEMENT SYSTEM POLICIES

45 REGULATORY DOCUMENTS ON ENVIRONMENTAL PROTECTION DEVELOPED SINCE 2007
8 COMPANY STANDARDS 10 STANDARD PROCEDURES 8 OPERATIONAL PROCEDURES 19 GUIDELINES AND ACTION

» I\ I\
POLICY ENVIRONMENTAL COMPANY STANDARDS [l COMPANY STANDARDS Jl] COMPANY STANDARDS [l COMPANY STANDARDS
STRATEGY CONCEPT 16.001-2011 16.002-2017 16.004-2017 16.005-2017

of Environmental

on labour and

I I
environmental | I Management _ Environmental _ Waste
- I up to I System Environment Control. General Conducting
protection and L . . Management.
- : : I 2030 l Development at Management System Provisions Environmental Audit .
industrial and fire : General Provisions
I l JSC Russian
safety .
I I Railways
b e m - - - ' 2012
2007, 2013, 2020 2009, 2016, 2020 2021 (reviewed) 2011 2017 2017 2018
Documents establishing requirements for environmental Documents defining environmental requirements

responsibility assessment and performance

47 79



ECOLOGICAL SAFETY REGULATIONS

2021

YEAR OF ECOLOGY

48

STANDARDS
to be approved in 2021

Russian National
Standard Draft

Compliance assessment.

Environmental
Requirements for High
Speed Railway
Transport
Infrastructure

(Green Standard)

Russian Railways
Company Standard
Draft

Occupational Safety

Management System.

General Provisions
(reviewed Russian
Railways Company
Standard 16.001-
2016)

Russian Railways
Environment Management
System Draft
Environmental Control.
General Provisions
(reviewed Russian
Railways Company
Standard 16.002-2017)

Russian Railways
Company Standard
Draft

Environment
Management System at
JSC Russian Railways.
Guidelines for
implementation and
conduct of internal
audits and inspections
(reviewed Russian
Railways Company
Standard 16.004-2017)

Russian Railways
Company Standard
Draft

Territories of Russian
Railways
infrastructure
objects.
Environmental
requirements

79



2021 ENVIRONMENTAL CONTROL AND MONITORING SYSTEM

YEAR OF ECOLOGY

IN 2020 FEDERAL SERVICE FOR HYDROMETEOROLOGY AND
RUSSIAN FEDERAL SERVICE ENVIRONMENTAL MONITORING GRANTED A PERPETUAL LICENSE

jﬁﬁﬁ;ﬁfﬁ;‘:ﬁjﬁﬁj{"‘" TO RUSSIAN RAILWAYS FOR IMPLEMENTATION OF ACTIVITIES IN
MONITORING LICENSE HYDROMETEOROLOGY AND RELATED FIELDS

R/2020/4095/100/L

OF SEPTEMBER 8, 2020 - ECOLOGICAL CERTIFICATES ARE BEING DEVELOPED FOR EACH

RUSSIAN RAILWAYS FACILITY

.
| 7 . /
# " I\ / ’\ ;
2 Vs R
) ¢ 5 3
VEHICLE
-/ ENVIRONMENTAL
/ LABORATORIES

i --.... ~ O .. P . \ Y [ '.';
TN HMHEQV’ K .Q Qﬂk N P SN \Q‘ - | o a Poccuiickmne
I~ ) 7 = 3 A e \:‘ ] pl XenesHsle goporn
\~ o \\ A / 3KONOrMYECKAS NAEOPATOPUS
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A
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ENERGY INTENSITY REDUCTION
4720  AND CLEAN ENERGY USE

RAILWAY ELECTRIFICATION

TRAFFIC INDICATORS, BILLION TONNES KM GROSS

ENVIRONMENTAL 2020 227.3 2025 (outlook)
5 049.7 %

STRATEGY
through 2030

Russian Railways

without the with the
Long-Term implementation of implementation of
Development railway electrification railway
PI‘Otg- :'azrgg:)e 4 6 0 7 n 6 st ele:lt‘:l;:;a::on
unti
43224 4 464.6
FREIGHT TURNOVER FREIGHT TURNOVER
ELECTRIC TRACTION DIESEL TRACTION
USING RENEWABLE ENERGY SOURCES AT
RUSSIAN RAILWAYS FACILITIES
EMISSION REDUCTION INDUSTRIAL ENERGY CONSUMPTION
by 2025 4.0 -
by 458 v TN | MNECTRN  erce
— = EFFICIENCY
BN Deve I.?_.pme“t IN MANUFACTURING
thousand tonnes of CO,- ~ N Programme—— -1.0% - 0.6%
equiv \\\ T OF PRODUCTION I 2020 " OF PRODUCTON N 2021 RUR 3.1
] e N « 1 BILLION
- — T gy IMPLEMENTATION OF
( -5.7% com pa red to the | ENERGY EFFICIENCY MEASURES

2020 level)
50 79



=~ MAIN ACTIVITIES ON THE REDUCTION OF NEGATIVE IMPACT ON

12021

YEAR OF ECOLOGY

THE ENVIRONMENT

ACTIVITIES WITH COMMERCIAL AND
ENVIRONMENTAL EFFICIENCY

ACTIVITIES WITH ENVIRONMENTAL AND LOW
COMMERCIAL EFFICIENCY

REDUCING DIRECT IMPACT ON THE ENVIRONMENT

EQUIPPING LOCOMOTIVES WITH

TRANSFER OF FUEL OIL, RESOURCE-SAVING ONBOARD

DIESEL AND COAL BOILER

INSTALLATION OF POWER SOURCES
BASED ON RENEWABLE ENERGY

TRANSFER OF SMALL COAL
BOILERS TO

INSTALLATION OF
WASTEWATER

HOUSES TO PURE FUELS

SYSTEMS (REDUCING THE

ELECTROTHERMIC/ ACCOUNTING DEVICES

SOURCES

CONSUMPTION OF DIESEL FUEL) THERMAL PUMPS

_ N R (-
2021-2023 - 1 589 units 2021-2023 - 133 units 2021-2023 - 49 units
2021 - 351 units 2021 - 0 units 2021 - 0 units

REDUCING INDIRECT IMPACT ON THE ENVIRONMENT

EQUIPPING LOCOMOTIVES WITH
RESOURCE-SAVING ONBOARD

2021-2023 - 98 units
2021 - 0 units

2021-2023 - 10 units
2021 - 8 units

INSTALLATION OF
ENERGY METERING

REPLACING OIL-FILLED
EQUIPMENT WITH DRY

INSTALLATION OF SOLAR
POWER GENERATION

INTRODUCTION OF REACTIVE

IMPLEMENTATION OF POWER COMPENSATION

LED LIGHTING AT THE

. SYSTEMS (REDUCING THE ELECTRIC DEVICES (TRANSFORMERS, SWITCHES) DEVICES DEVICES IN THE TRACTION
COMPANY'S FACILITIES POWER CONSUMPTION) POWER SUPPLY SYSTEM
il
é! .

A

2021-2023 - 7 988 units
2021 - 0 units

2021-2023 - 53 units
2021 - 0 units

2021-2023 - 13 units
2021 - 0 units

2021-2023 - 64 units
2021 - 74 units

FINANCING TOOL - RZD GREEN BOND FRAMEWORK

2021-2023 -4 186 units
2021 - 42 units

NEW INVESTMEN

2021-2023 - 26 units
2021 - 6 units
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ECO-FRIENDLY
22" TRACTION EQUIPMENT

AS PART OF THE INVESTMENT PROGRAM, RUSSIAN RAILWAYS ACQUIRES MODERN ELECTRIC LOCOMOTIVES AND
DIESEL LOCOMOTIVES WITH IMPROVED ENERGY EFFICIENCY, FUEL EFFICIENCY, AND REDUCED EMISSION

CHARACTERISTICS
NATURAL GAS RECHARGEABLE BATTERIES HYDROGEN CELLS
Cr(Eatlnlg new locomotives working on EMKA2 - Hybrid contact-battery electric Complex hydrogen technology, which includes
natural gas Iocomotlve of direct current with hydrogen production and transportation,
L . asynchronous drive and onboard refueling, operation and maintenance in
* Modernization of locomotives for gas and energy storage hydrogen powered trains

diesel

PILOT PROJECT IS IMPLEMENTED AT
SAKHALIN TEST SITE

2021 o =)

Development of 2022 2023

engineering : .

documentation,  Mentenance - Start of serial

Production of EMKA2 delivery
2022 2024 No. 001 2021 - 2023 2024
zﬁaﬁ!c»i/ngfgas and supply of mainline train creation, commissioning
diesel locomotives 9as and diesel prototype testing with passengers

locomotives
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2021

YEAR OF ECOLOGY

ACCOUNTING AND
MANAGEMENT SYSTEM

1770

l(lin”

e |
~

/' OBLIGATIONS

==

" WORKING GROUP

et

= 70
=

=

v/ METHODS

BHUWOKT

v/ AUTOMATION

' PROGRAMME

* _ according to the National Report of the Russian Federation 1990-2018 ** Decree of the President of the Russian Federation, 2013 No. 752

53

REDUCING CARBON INTENSITY
OF RUSSIAN RAILWAYS SERVICES

RESULTS OF CARBON TRACE REDUCTION*

Russian Railways ACHIEVED the national GOAL on reducing the emission of GHG to 75%
of the level indicated in 1990 by 2020**

-----------------------------------------------------------------------------------------------------------------------

A
1

LEVEL ACHIEVED BY RZD COMPARED TO THE LEVEL OF 1990 STATE
5, T T T e ] REQUIREMENTS
~~~~~~~~~~~~~~~~~~~~~~ BY 2020 BY 2030
-30%
Russian Railways
50, - coooes ——————-----Outlook by 2030
________ - 51 %
;T Volume of transportation, min. tonnes-km gross

1990 1995 2005 2007 2009 2011 2013 2015 2018 2020 2030

e |ndustrial production s Transport == == |SC Russian Railways

NEW GOAL on reducing the emission of GHG to 70% of the level indicated in 1990 by 2030%***

*** Decree of the President of the Russian Federation, 2020 No. 666
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RECONSTRUCTION AND CONSTRUCTION SITES OF BAIKAL-AMUR
MAINLINE AND TRANS-SIBERIAN RAILWAY

2021
== IN THE BAIKAL NATURAL TERRITORY

Ecological zones of the Baikal Natural Territory 144 RECONSTRUCTION AND CONSTRUCTION
sites

— Central ecological zone

CENTRAL ECOLOGICAL ZONE
—— Ecological buffer zone | ECOLOGICAL BUFFER ZONE ZONE OF ATMOSPHERIC
Zone of atmospheric influence 53 68 ARG 23
8 1 APPROVED BY STATE ENVIRONMENTAL EXPERT REVIEW
sites
CENTRAL ECOLOGICAL ZONE ECOLOGICAL BUFFER ZONE ZONE OF ATMOSPHERIC

3 4 3 6 INFLUENCE 1 1

80 APPROVED BY STATE TECHNICAL EVALUATION GROUP

sites
CENTRAL ECOLOGICAL ZONE ECOLOGICAL BUFFER ZONE £ONE OF ATMOSPHERIC
373 35 INFLUENCE 19
/ at 69 CONSTRUCTION AND INSTALLATION WORKS IN PROGRESS
sites
CENTRAL ECOLOGICAL ZONE ECOLOGICAL BUFFER ZONE* ZONE OF ATMOSPHERIC
INFLUENCE

18 41 10

SEE - State Ecological Expertise

STE - State Technical Expertise * 5 projects do not require expert review
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TASKS FOR IMPLEMENTATION
2200  OF ENVIRONMENTAL PROTECTION ACTIVITIES

KEY INDICATORS OF NEGATIVE ENVIRONMENTAL IMPACT
MAIN AREAS OF WORK ON PROTECTION OF THE ENVIRONMENT
PERFORMED BY RUSSIAN RAILWAYS

2021 compared to 2020

2020 compared to 2019

1. MEASURES TO REDUCE THE NEGATIVE IMPACT ON THE

4 ousand tomes Reduced stationary source air pollution 1.3 iousandtonne: ENVIRONMENT
-8 % -2,5%
0.6 0.7 2. IMPLEMENTATION OF THE BEST AVAILABLE TECHNOLOGIES AND
y Okg;’z;/c*‘a“g GHG emission reduction » /' kgCOz/change SCIENTIFIC DEVELOPMENTS

-0,8 % -1%

3. ELIMINATION OF FACILITIES WITH ACCUMULATED
Reduction of discharges of contaminated wastewater ENVIRONMENTAL DAMAGE
248
Into water bodies and terrain thousand m3

thousand m3

4. ENVIRONMENTAL AWARENESS AND ECOLOGICAL EDUCATION

AND LEARNING ACTIVITIES
1'6"""' m> 1.7m|n.m3

5. MEASURES AIMED AT CONSERVATION OF SPECIALLY PROTECTED

NATURAL AREAS
5 Elimination of facilities with accumulated 2
ites environmental damage unfinished sites
EMISSIONS OF POLLUTANTS, THOUSAND T DISCHARGE OF CONTAMINATED WASTEWATER, WASTE DECOMPOSITION AND CIRCULAR
by 2018 MLN M3 (discharge into surface water bodies and ECONOMY PRACTICES % by 2018

73,2 Y terrain) by 2018

C %8 623 539 4 2.4%

94 432 484 -18% I I I L -18% I I I I ----------------

2015 2016 2017 2018 2019 2020 2021 2025 2015 2016 2017 2018 2019 2020 2021 2025 2015 2016 2017 2018 2019 2020 2025

planned outlook planned outlook 2021 outlook
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THANK YOU FOR YOUR ATTENTION!




The role of standards in getting on track for
sustainable mobility

Mrs Lucie Anderton

UIC Head of Sustainability

57



Nations Unies
érence sur les Changements Climatiques 2015

COP21/CMP11

Paris, France

'. 4 | - uic/

RAILWAY CLIMATE DECLARATION
New 2019 Pledge
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COP26: A Decade to Deliver

Ten years to transform our world

The time is now to accelerate sustainable solutions
to all the world’s biggest challenges




The UIC Sustainability Platform

« Setthe vision,
Provide the tools and
« Convene the community.

TO empower the glObaI & 3. Circular e "
railway community to be » 3/

a driving force In a . 4. Noise affd Vibration
green recovery through Vi

collaborative knowledge = 5. Sustainable Land use
and advocacy.




I,
- W‘l T

Our Vision

A railway that supports a green recovery as the
backbone of sustainable mobility. Connectivity
that contributes to healthy and sustainable lifestyles
and economies on every continent — that Is zero

emissions, a community hub, accessible for all, and Is
both biodiverse and a good neighbour.




Adaption

The ‘New
Normal’

Comms &
eco-driving

Noise &
Vibration

Sustainable
Land Use

Air Quality @

Energy
efficiency

)
and CO2
Circular b
® economy 4 R

Sustainable
Procurement




e Round Table sharing of
challenges, shared issues,
and Best practice

Sector

meetings

NEEEIa e o Looking for and documenting
State of the data and the best and common
Art reports practices for a broad audience

Technical e Testing and optimizing
solutions actionable solutions

e Standardisation
and
harmonisation




Sustainability published



Sustainable P
Land Use REVERSE

* TRISTRAM to be publish soon

*|RS 70723: Technical aspects of

vegetation control and tree risk
management guidance and

&l TRISTRAM

° Herbie _ U |C Guide“ne fOr TRANSITION STRATEGY ON VEGETATION MANAGEMENT

Integrated Vegetation
Management - 2018

https://uic.org/IMG/pdf/uic tristram str

ategy on the future of vegetation con
trol.pdf



https://www.shop-etf.com/en/technical-aspects-of-vegetation-control-and-tree-risk-management-guidance-and-recommendations
https://www.shop-etf.com/fr/herbie-guidelines-state-of-the-art-and-integrated-assessment-of-weed-control-and-management-for-railways
https://uic.org/projects/article/tristram
https://uic.org/IMG/pdf/uic_tristram_strategy_on_the_future_of_vegetation_control.pdf

Energy Efficiency and CO2

* https://www.shop-
etf.com/en/traction-enerqy-
settlement-and-data-exchange

Traction Energy Settlement
and Data Exchange
IRS 90930

 https://www.shop-
etf.com/en/data-exchange-
with-driver-advisory-systems-
das-following-the-sfera-
protocol

Data Exchanges with Driver
Advisory Systems: SFERA
IRS 90940

https.//uic.org/IMG/

pdf/uic rail infrastr

ucture 111104.pdf

Carbon Footprint
of Railway Infrastructure

Carbon Footprint and
environmental impact of Railway In-
frastructure

Heidelberg — Zirich — Berlin

Matthias Tuchschmid

L y o
International Union of Railways (UIC infu@mmchsccl?rnid.ch

https://uic.org/IMG/

pdf/carbon footprin

t of railway infrastru

cture.pdf



https://www.shop-etf.com/en/traction-energy-settlement-and-data-exchange
https://www.shop-etf.com/en/data-exchange-with-driver-advisory-systems-das-following-the-sfera-protocol
https://uic.org/IMG/pdf/carbon_footprint_of_railway_infrastructure.pdf
https://uic.org/IMG/pdf/uic_rail_infrastructure_111104.pdf

Noise and Vibration

FOCUS uic/

STETZS MONOLDGATIIN OF DOMPOLITL BL00es
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e s o semwr ey e
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https.//www.shop-
etf.com/en/freight-
noise-focus-uic-noise-
network-uic-action-
programme-noise-
reduction-freight-traffic

htt

pd
europe state of th
e art report.pdf

https://uic.org/IMG/

pdf/uic-railway-

induced-vibration-

report-2017.pdf
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IRRRR!

D
E\z’/
N

A "~

ATl

.....

ION



https://uic.org/IMG/pdf/railway_noise_in_europe_state_of_the_art_report.pdf
https://uic.org/IMG/pdf/uic-railway-induced-vibration-report-2017.pdf
https://www.shop-etf.com/en/freight-noise-focus-uic-noise-network-uic-action-programme-noise-reduction-freight-traffic

Sustainability data and reporting
for rail

New IRS in the making...

* Creating a document that helps
Sustainability managers of railway
companies (IM or RU) to make the right
assessment and report it in a
standardised structure.

» UIC launched in 2020, a project
dedicated to revaluate and gather broad

sustainability reporting Key Performance e e
Indicators and create or update the
methodology into new guidelines.

.“.‘
. This project will align to the s D'..".'l

RAILINndex X

* The project shall &rolpose a revised guide for
reporting railway KPIs against SDGs with a
methodology background



https://www.shop-etf.com/en/1990-2030-environment-strategy-reporting-system
https://www.shop-etf.com/en/moving-towards-sustainable-mobility-a-strategy-for-2030-and-beyond-for-the-european-railway-sector

SUWOS

Sustarable Wooden ralvay Skeepers

Embedding
Sustainability

Liic

RAIL ADAPT

Adapting the railway for the future

TRAIN TRACK INTERACTION
SECTOR

C N

B

UNIVERSITY™

BIRMINGHAM
-

s
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Stay in touch with UIC:
www.uic.org

w in) @ J (S Rl Tube

HUICrail

Thank you for your attention.




North American Freight Railroads and
Climate Change.”

Theresa L. Romanosky; Assistant General Counsel
Association of American Railroads
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How North American
Freight Railroads are
Combatting Climate Change

March 16, 2021

ASSOCIATION OF
AMERICAN RAILROADS




The Association of American Railroads

Helping Keep Railroads Safe & Productive Since 1934

v Policy making
v' Standard setting, research and tech
v' Data, reports and publications

Supporting the rail industry

/ North American Class | railroads

Amtrak, commuter railroads and short lines
Rail supply companies

Engineering, signal and communications firms
Rail car owners

NN XXX

ASSOCIATION OF
AMERICAN RAILROADS 73



AAR’s Role in Sustainability & Climate Change

‘ |

Communicate with
policymakers and the
public about sustainable
industry practices

ASSOCIATION OF
AMERICAN RAILROADS

Collect and distribute data
about North American rail
industry environmental
benefits and fuel efficiency

Provide forums to inform
our members about
technology and innovation
related to sustainability
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Planning for a Lower Carbon Future

Battery-electric

. . Locomotives
Several Class | railroads are involved Al

in prototype testing and proof-of-
concept testing programs for new
locomotive technologies

Hydrogen
Locomotives

ASSOCIATION OF
AMERICAN RAILROADS 75



Committed to Reducing GHG Emissions

CP, CN, CSX, KCS and UP are Other AAR members report Railroads are also taking
participating in the Science emissions to the Climate creative approaches to
Based Targets Initiative (SBTi) Disclosure Project (CDP) combatting climate change

ASSOCIATION OF
AMERICAN RAILROADS 76



Supporting Policies to Fight Climate Change

-

Leverage
Market-based
Competition

Encourage Allow
LLCYEYNG for Varied

Solutions Approaches

ASSOCIATION OF
AMERICAN RAILROADS 77



Questions?

Yy o

AAR.ORG BI-WEEKLY NEWSLETTER @AAR_FREIGHTRAIL FREIGHTRAIL ASSOCIATION OF AMERICAN RAILROADS
AAR.ORG/SIGNAL

L — —




Questions
&

Answers
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CONCLUSION AND CLOSE
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INTERMNATIONAL UNICON

OF HAILWAY S

81

BREAK




wic/

INTERNATIONAL UNION
OF RAILWAYS

Stay in touch with UIC:
WWW.UiC.0Tg

i1 [ [2] [©] Youl B

#UICrail

standardisdation@uic.or

Thank you for your attention.
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