
SUSTAINABLE DEVELOPMENT TARGETS
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BASIC RESULTS OF JSCo "RZD" ENVIRONMENTAL ACTIVITY

UIC target in reduction of CO2 emissions 

vs. 1990

Reduction of RZD emissions of CO2   

in 2016 vs. 1990

- 50%

Implementation of RZD greenhouse gas emission reduction program 

Results of JSCo RZD environmental activity
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Targeting and satisfying new requirements of clients and passengers 
(2018-2025)



Means of 
transport

Energy 
consumption, 

MJ

GHG 
emissions, 

tons of CO2e

81,072 5.896

16,020 0.077

771,162 55.601

19,459 1.499

Eurasian transport corridors Energy and ecological efficiency of delivering a 20' 
container (TEU) 

from Shanghai to Copenhagen (TTW)

As calculated in 

Shanghai

0

100

Road Rail Air Sea

Greenhouse gas emissions, tons of CO2e

Sea way through Suez Canal 
24,000 km to 45 days

Transsib 11,500

km to 14 days
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Developing railway infrastructure to increase the transit container traffic

Kazakhstan
Mongolia

China Ja
p
a
n

Sweden

Ports and border 
points in Primorsky 
Krai

Zabaykalsk

Irkutsk

Khabarovsk

Moscow
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Krasnoyarsk
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Novosibirsk
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Project description

Development of rail infrastructure to ensure 
growth of transit container shipments by rail 4 
times and reduction of time of transportation 
from Far East to western border of Russia to 7 
days, in pursuance of decree of the President of 
the Russian Federation V.V. Putin no. 204 dd. 
May 7, 2018

2017 2024

Total, thous. TEU 414 1656

Europe – West China
(Krasnoye – Iletsk, Ozinki, Kartaly, Petropavlovsk)

177 910

East – West
(Krasnoye, ports and border points in North-West – Naushki, 
Zabaykalsk, ports and border points in Far East)

89 317

North-South
(Krasnoye, ports and border points in North-West – Samur)

- 95

other directions 148 334

2017               2024  
3.2 days      1.6 days

2017               2024  
- 2.1 days

2017             2024  
8.9 days      7 days

Volume of transit container transportation by rail 
in Eastern Polygon 
in 2017: 89 thous. TEU, 
in 2024: 317 thous. TEU

3.5 times up

Growth in volumes of transit container traffic in Russia by 4 
times
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Coal and bulk oil cargos shipment dynamics in 2017-2025
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1  704
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1  387

2025

1  261

2017

стройм ате ри алы , удобр ения , лесны е , хл ебны е гр узы , ко кс и гр узы группы « прочие»

1  299

2 595

2018

+ 4 ,5 % в г о д 3  5 3 7

2  8 1 8
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Г р у з о о б о р о т ( б е з у ч е т а п о р о ж н е г о
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п р о б е г а ) , м л р д т к м

2 5 9 5

F re ig h t tu rn o ver (w /o  em p ty  ru n s),
bn  ton -km

A verag e  an n u a l
g ro w th , %

+ 4 .5 %  per year

S h ip m e n t, m n tons

+ 3 .8 %  per year

C o a l

O th e r  c a rg o e s *

O i l  a n d  p e tro le u m  p ro d u c ts

F e r ro u s  m e ta ls  a n d  o re
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Mainline 
gas turbine locomotive 
GT1h-002

Mainline gas turbine 
locomotive GT1h-001

Gas diesel
shunter TEM19h

Engine: NK-361

Power: 8500 kW

Fuel: liquefied    natural gas

Fuel load: 17 tons

One-fuel filling 
capacity: 700 km

developed in 2007

Engine: NK-361

Power: 8500 kW

Fuel: liquefied  natural gas 

Fuel load: 20 tons

One-fuel filling 
capacity: 1000 km

developed in 2013 developed in 2013

Engine: 491GD 

Power: 1000 kW

Fuel: liquefied natural gas

Fuel load: 5 tons

Time between refueling:
7 days

lower is the GT1h lifecycle cost in 

operation than that of 2TE116 series diesel 

locomotives

30% 

5 times lower are hazardous emissions of 

GT1h

than EU directive 2012 requirement for diesels. External 

noise level is conformant with GOST 12.02.056 and 

GOST R 50951

20 patents protect the technical solutions 

implemented in GT1h, including 4 

international ones

40 mainline gas turbine locomotives 

will be supplied to JSCo "RZD" by 2020

Main distinctive design features of GT1h-002

- removable tank container

- hybrid power system with electricity storages

- higher fire and explosion safety gas treatment system

INNOVATIONS IN DEVELOPMENT AND DEPLOYMENT OF LOCOMOTIVES ON 
NATURAL GAS MOTOR FUEL
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One century-old
pine makes
four! wooden
sleepers

100 

years

Used:
9,883 thous.
wooden sleepers
14,118 hectares of 
forest 
97.4 thous. tons of 
coal tar oil of the 2nd 
hazard class (high 
hazard)
In service:
16 sleeper treating 
plants

Used:
1,816 thous.

wooden sleepers
2,260 hectares of 

forest
15.6 thous tons of 
sanitizers – 4th hazard 
class (low hazard)
In service:
1 sleeper treating 
plant

20162004

Saved in 2013 – 2017:

13 million trees

74.1 hectares of forest 

Greenhouse gas emission decreased by 

326.3 thous. tons

REDUCTION OF NEGATIVE ENVIRONMENTAL EFFECTS BY CHANGING WOODEN 
SLEEPERS WITH CONCRETE ONES IN THE TRACKS

Ratio of purchased wooden sleepers vs. 
main track length on concrete sleepers 

9658 9303

3039 1816

0

100

0

10000

1993 2003 2013 2017
Number of purchased wooden sleepers (pcs.)
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Passenger turnover dynamics in 2017-2025

2.4%

3.2%

2.9%

4.2%

91.0 93.9
116.7

31.9 34.6

38.5

155.3

128.6122.9

102.2 107.0 142.5

1015.7 1128.7
1276.6

1 419.1

2020

1 235.7

2025

1 117.9

2017

Suburban trafficLong distance

Average annual
rate of growthPassenger turnover, bn pass.-km

Departure of passengers, mn pass.

+3.0% per year

+3.0% per year



LAUNCH OF PASSENGER RAIL SERVICES  
IN MOSCOW CENTRAL CIRCLE

Length, km 54

stops, qty 30

of them:
transport interchange hubs, qty 

19

transfers to metro, qty 12

transfers to radial lines, qty 6

options of transfers in travel around the city, opt. 350

2020 expected ridership, mn trips per year 282

Among key results – better ecological and transport environment in the city

Reduction in the fleet of vehicles, thous. units 2

Potential reduction of hazardous emissions, thous. tons/year 13.1

Reduction on greenhouse gases, thous. tons of CO2 1350

Goals: to reduce the traffic congestion in Moscow,
transition to a new level of quality of urban rail
passenger service, expand the possibilities of travel
in the capital as well as between Moscow and
suburbs



The share of electricity regenerated and consumed by MCC 
electric trains is over 60% in the amount of electrical 

power received by MCC from the Moscow power system
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VOLUME AND SPECIFIC REGENERATION DYNAMICS

AT RZD BETWEEN 2005 AND 2018 

2.5 bn kWh of regenerated electricity will be reused by electric trains of RZD in 2018 

REGENERATIVE BRAKING AS A SOURCE OF 'CLEAN' ELECTRICITY FOR 
TRANSPORTATION OF FREIGHT AND PEOPLE

1368

927
1078

1268
1508

1651

1940
2091 2149

2369

3.7
3.0 3.3 3.7

7.3 7.4
8.0 8.3 8.3 8.4

1998 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Specific regeneration, 
kWh/10k ton-km gross

Regeneration amount, 
mn kWh

2500

8.7

mn kWh



Solar waveguide

Solar module system Dry cooling tower
Air source heat pumps

Hybrid LED lighting system

The 'Smart Railway Station' concept is a must in
developing projects of new construction and
reconstruction of railway stations and transport hubs
in JSCo "RZD"

The concept contains over 80 BATs in safety,
energy efficiency, environmental protection,
informatization, and unified control of railway station
utility systems

Deployment of the Concept at Anapa station
allowed for providing autonomic power and heat
supply only from renewable energy sources.

13

IMPLEMENTING THE 
'SMART RAILWAY STATION' CONCEPT
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The project of separate collection of waste covers more

than 2 thousand office buildings and stations of Russian

railways in 73 regions of Russia

Separate collection of waste in office buildings 
and at railway stations

or 538 thous. packs of 

paper it is expected to reduce the 

consumption of office paper in JSCo 

"RZD" in 2015

by 1344 tons

Updating the catalog of wastes

Licensing of the waste handling activity

wooden sleepers will be 

recycled in 2015 using 

environmentally friendly technologies

4.9 MN

reinforced concrete

sleepers will be recycled for reuse in

construction

2.7 mn

Concrete sleeper recycling

207.1 tons of paper per year, or 4,970 trees, will be

saved by deploying e-tickets for passenger trains at the
company

HANDLING WASTE IN JSCo "RZD"
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Carrying capacity, total freight

2017 2020 2023

120 mn tons 150 mn tons 180 mn tons
1.5

times

Freight traffics update (July 2018), 
approval with Ministry of Energy & consignors

Eastern Polygon (to 2023)

RUB 493 billion

'May' decree of Russian 
President V.V. Putin

Key parameters of the 2025 Eastern Polygon railway infrastructure development 
project

Step I of Eastern Polygon

RUB 562 billion

I. Increase of BAM and Transsib capacity 
1.5 times to 180 mn tons

II. Reduction of time of container shipment by rail, in particular from Far East to 
western border of Russia to 7 days, and increase of transit traffic of containers by 
rail by 4 times

RUB 202 bn, 
incl. RUB 180 bn from 
Federal Budget (the project 
covers the whole rail 
network)

http://altaivagon.ru/images/cms/data/catalog_vagonov/13288/12-21432.png
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Under the JSCo "RZD" heat supply upgrading program in Kaliningrad region, heat supply systems of 13 facilities were
switched to renewables, with obsolete coal-fired boiler houses closed

obsolete boiler houses of 
JSCo "RZD" (on coal and 
heavy oil) are closed 
in Russia over last five 

years in implementation of the Wider 
Use of Renewable Energy Sources
program at railway facilities

64

Combined electrical power supply system for Zelenogradsk station of Kaliningrad railway

Solar cell panels Air/water heat pumps Thermal energy storagesPhotovoltaic modules

17

WIDER USE OF RENEWABLE ENERGY SOURCES PROGRAM



2.4 times lower is the consumption of coal for

the heating of

passenger trains

over the last seven

years thanks to

acquisition of

modern

7959 passenger cars were provided with

environmentally-friendly toilets between 2004 and 2015

Coal boiler of a passenger car

207.1 tons of paper per year, or 4,970 trees, will be

saved by deploying e-tickets for passenger trains at the
company
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rolling stock and measures to switch passenger

car heating to electricity and pellet fuel, which

allowed for reducing CO2 emissions by

288 thous. tons, solid particles by 76 thous.

tons

MITIGATION OF ADVERSE ENVIRONMENTAL EFFECTS OF PASSENGER TRAFFIC


