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ABSTRAC Today, about 59,000 km of specialised high-speed railway lines are in operation worldwide, about 20,000 km

are under construction, and more than 50,000 km are planned to be commissioned. The maximum com-
mercial speed of passenger trains has increased to 350 km/h. The world’s first high-speed freight trains have been designed and
put into trial operation. Mastering advanced technologies in the field of high-speed railway transport, as before, is an indicator
of the country’s development level. The construction of high-speed lines (HSL), along with others, solves an important problem
on a global scale — it makes a significant contribution to environmental protection.

We used the materials of reports and papers published on foreign information platforms; the results of the research work
of Russian scientists and engineers in the field of increasing train speeds.

In the BRICS countries, construction and design work on high-speed railways is underway, but given the unique conditions of
each country, the pace of development is different. China is the leader of scientific progress in this sector of the railway industry,
which attracts the attention of the world scientific community, including the Russian one.

In Russia, according to the Transport Strategy up to 2030 with a forecast for the period up to 2035, it is envisaged to develop
a network of high-speed railway lines with the unification of the largest agglomerations of the European part of the country
into zones of two-hour accessibility.

It is necessary to continue study and improve knowledge in the field of high-speed railway transport development.
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AH HOTA M CerogHs B MMpe 3KCNAyaTUpyeTcs 0Koo 59 ThbiC. KM CNeLMan3npoBaHHbIX BbICOKOCKOPOCTHbIX Xenes-
HOLOPOXHbIX MarucTpanen, crpontcs okono 20 TbiC. KM, NIaHMPYETCS BBECTM B 3KCMyaTaumio 6onee

50 TbiC. KM. MaKkcMManbHas KoMMepyeckas CKOpOCTb NACCAXMPCKMX Noe3noB yeenmumnacb 2o 350 km/4. CKOHCTPYMPOBaHbI U
3anyLueHbl B OMbITHYH 3KCNyaTaluMio Nepebie B MUpE BbICOKOCKOPOCTHbIE rpy30Bble noe3aa. OcBoeHne nepenoBbiX TEXHOMOMMIA
B 06/1aCTV BbICOKOCKOPOCTHOIO XeNe3HOA0POXKHOI0 TPAHCMNOPTa, KaK U paHee, SIBNSeTCs nokasaTeneM YpOBHS pPa3BUTUS CTPaHbI.
CTpounTenbCTBO BbICOKOCKOPOCTHbIX Maructpanei (BCM), Hapsay ¢ opyrMu, pellaeT BaxHyo npobnemy MMpoBoro mMacwraba —
BHOCWT BECOMbIM BK/IAZ B 3aLLMTY OKPYXXatoLwen cpeabl.
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© Translation into English “BRICS Transport”, 2023
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Mcnonb3oBanu MaTepuasbl OTYETOB U LOKNALO0B, ONYOIMKOBAHHbBIX Ha 3apyOeXkHbIX MHPOPMALMOHHbBIX NnaTtdopMax; pesysbra-
Tbl HAY4YHO-UCCNEA0BATENBCKOM PAaBbOTbl POCCUIMCKMX YYEHBIX U MHXEHEPOB B 0611aCTU NMOBbILIEHUS CKOPOCTEN ABUXKEHMS MOE30B.

B ctpaHax BPUKC BenyTcs cTpoMTeNbCTBO M paboThbl MO NpoekTpoBaHuio BCM, 0aHAKO € y4eTOM YHMKANbHOCTM YCI0BUIA Ka-
[0V CTpaHbl TEMIbI PAa3BUTUS Pa3nyHbl. KUTalt SBASETCS MMAEPOM HayYHOrO NPOrpecca B JAHHOM CEKTOPE XeNe3HOLOPOXKHOM
0TPaC/U, YTO NMPUKOBbLIBAET B3MSAbl MUPOBOWM HAY4YHO 0BLLECTBEHHOCTH, B TOM YUC/IE POCCUIACKON.

B Poccum, cornacHo TpaHcnopTHo# ctpaternn no 2030 roga ¢ nporHo3om Ha nepuopa Ao 2035 roaa, npeaycMoTpeHo pas3Butue
cetr BCM c 06benMHEHMEM KPYMHEWLLMX arNoOMepaLLMii EBPONENCKO YacTW CTpaHbl B 30Hbl IBYX4aCOBOM AOCTYMHOCTY.

Heo6xoamMMo NpoaomkeHne UCCNenoBaHUii U COBEPLUEHCTBOBAHME 3HAHMI B 06/1aCTU pa3BUTUS BbICOKOCKOPOCTHOTO XKenes-

HOLOPOXHOro TpaHcnopTa.

K/MHOYEBBIE CIOBA:

ctpanbl BPUKC; bpasunus; Poccus; Mnans; Kutan; FOxHo-AdpukaHckas Pecnybnuka; Bbl-
COKOCKOPOCTHOW XeNe3HOLOPOXKHbI/ TPAHCMOPT; BbICOKOCKOPOCTHbIE YXeNe3HOA0POXKHbIE

maructpanu; BCM; BbICOKOCKOPOCTHOM NacCaXXMpCKMIM Noe3s,; BbICOKOCKOPOCTHOW rpy30BOM
noesp,; NaccaxupomnoToK; CKOPOCTb

[na umutuposauus: Kucenég .1, bywyes H.C,, LLlyneman /1.0. BbiCOKOCKOPOCTHbIE Xene3Hble foporu B ctpaHax BPUKC // Tpancnopt
BPUKC. 2023.T. 2. Bbin. 4. Ct. 6. https://doi.org/10.46684/2023.4.6.

INTRODUCTION

Fifty-nine years have passed since the first high-
speed line (HSL) was opened. On October 1, 1964, the
515 km long Tokyo-Osaka High-Speed Line (Japanese:
Shinkansen — New Big Road, New Main Line) with a
maximum train speed of 210 km/h was commissioned
in Japan. There was a paradigm shift in railway trans-
port: the first specialised railway line designed exclu-
sively for mass passenger transportation by trains
moving at speeds of over 200 km/h was created.
Prior to that, railway lines were multi-purpose and
were mainly used for mixed traffic of relatively light
passenger trains and freight trains, including heavy
trains.

The concept of “high-speed” railway is conventional
and historically established, for example, unlike the
concept of “supersonic aviation”, it is not associated
with any physical quantity, as in this case — the speed
of sound. At the beginning of the twentieth century,
high-speed railway traffic included speeds of the or-
der of 180-190 km/h, which today have increased to
300-350 km/h.

Today, high-speed railway transport continues to
develop. Currently, 58,800 kilometres of high-speed
railways are in operation, and 20,000 kilometres are
under construction (see Table below).

In the long term, it is planned to build more than
50,000 kilometres of high-speed lines, increasing the
length of the global network to more than 130,000 kilo-
metres. High-speed railways may appear in such coun-
tries as Canada, Mexico, Brazil, Chile, Israel, Qatar, Iran,
Egypt, the Republic of South Africa, Thailand, Vietnam,
Norway, the Czech Republic and Hungary. These data
were reported at the 11th World Congress on High-
Speed Rail Transport, which was held in March 2023
in Marrakech, Morocco [1-3].
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According to the accepted international classifi-
cation, on high-speed railway lines the speed of pas-
senger trains is more than 250 km/h, with combined
freight and passenger traffic — 200 km/h. These are not
speed limits in commercial operation. The maximum
speed of passenger trains of 350 km/h is realised in the
People’s Republic of China, the share of such highways
is 29.9 % of the total HSL network in the world. There
is not a single HSL in the world designed for commer-
cial operation with a speed of more than 350 km/h. As
studies have shown, when travelling at speeds over
350 km/h, energy consumption increases dramati-
cally due to the need to overcome the sharply increas-
ing aerodynamic resistance, noise generation from
the moving train increases significantly, especially in
the zone of interaction between the current collector

Table
Length of HSL in the world in 2022
(in commercial operation and under construction) [1]

Length of the high-speed network, km

In commeraal
Under construction

Europe 11990 3062

Asia Pacifict 44478 14 416
Middle-East? 1501 2006

Africa 186 0

North America 735 274

Total: 58 840 19758

Note: ' — Asia Pacific: China, India, Indonesia, Japan, South Korea,

Thailand, Vietnam, Australia; > —
Saudi Arabia, Turkey.

Middle-East: Qatar, Bahrain, Iran, Israel,
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Fig. 1. Share of the world’s HSL length depending on the range
of maximum speed in commercial operation (for 2022) [2]

and the contact wire, and a number of other negative
phenomena occur. The increase in each kilometre of
speed in this range results in an increase in operating
costs that is disproportionately large compared to the
resulting reduction in travel time. In the coming years,
the maximum speed in commercial operation will re-
main around 350 kilometres per hour. The dynamics
of indicators of the share of high-speed railways in the
world depending on the maximum commercial speed
of the lines under construction and planned are shown
in Fig. 1 [2].

According to studies, a speed of about 350 km/h
guarantees a safe and comfortable journey, and al-
lows competing with air travel at distances of up to
800 km in cars with seats, and up to 1,500-2,000 km
when including sleeping cars in high-speed trains, as
the first experience of the People’s Republic of China
has shown. The implementation of high-speed railway
passenger projects with speeds exceeding 350 km/h
requires significantly higher costs for the construction
and development of rolling stock, and currently there
are no offers of a transport service called “high-speed
railway traffic with speeds exceeding 350 km/h” on the
international market [1-12].

MATERIALS AND METHODS

The materials of reports and papers published on
foreign information platforms (websites of the Interna-
tional Union of Railways, foreign scientific journals on
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the development of the railway industry in the world,
and the results of world congresses on high-speed rail-
ways) were analysed. The results of the research work
of Russian scientists and engineers in the field of in-
creasing train speeds, including the results of the last
few years, were used in the study of the topic of high-
speed railway traffic development in the Russian Fed-
eration. The key objectives of the development of the
high-speed railway network in Russia according to the
Transport Strategy of the Russian Federation until 2030
with a forecast until 2035 have been reflected.

RESULTS OF THE STUDY

The paper analyses the development of high-speed
railway service in the BRICS countries for each country
separately (Brazil, Russia, India, China, and the Repub-
lic of South Africa)?.

The People’s Republic of China

As of 2022, the world leader in high-speed railway
transport is the People’s Republic of China. The devel-
opment of China’s national high-speed rail network is
the result of research and development work by Chi-
nese scientists and engineers, as well as the adaptation
of the best international experience and practices car-
ried out in 1980-1990. In 1985, the Research and De-
velopment Centre for High-Speed Railway and Urban
Rail Technology was established, and in 1995, China
began operating an experimental test bed to simulate
travel speeds of up to 400 km/h. By 1997, a programme
to increase train speeds on major trunk lines had been
developed. In 2004, the State Council of the People’s
Republic of China approved a plan to build at least
12,000 km of new high-speed railway lines by 2020
(Fig. 2, 3) [5-9].

Significant state funding was provided for research
projects to create high-speed rolling stock (from 1994
to 2004, China developed more than 20 types of high-
speed trains [9]), foreign experience was studied and
technologies were introduced (cooperation with such
major engineering companies as Alstom, Bombardier,
Siemens, etc.). The training of personnel with the nec-
essary competences made it possible to set up the pro-
duction of its own high-speed rolling stock [1].

The PRC has the highest rates of HSL construction
(Fig. 4). In 2014, a record length of 5,900 kilometres of
high-speed rail was commissioned). Fig. 5 shows the
length of the high-speed rail network in China de-

! The material was prepared prior to the XV BRICS Summit held on August 22-24, 2023 in Johannesburg (South Africa), where
it was decided that six countries — Argentina, Egypt, Ethiopia, Egypt, Iran, Saudi Arabia, UAE and Saudi Arabia — would join

BRICS in 2024.
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Fig. 2. The world’s first Chinese high-speed freight train
with a design speed of 380 km/h, based on the latest
generation of Fuxing high-speed passenger trains, is seen
during a presentation at the Tangshan factory of CRRC Tangshan
Co, Ltd. in Tangshan, Hebei province, on December 23,2020
(Railway Transport. 2021. No. 11. P. 69)

pending on the realised maximum speed in commer-
cial operation of passenger traffic: 200-300 km/h and
350 km/h, respectively. During the COVID-19 pandemic
period 2020-2021, the construction rate remained
high, at 2,200-2,500 kilometres per year. In 2022,
4,000 kilometres of high-speed railways were commis-
sioned (the share of high-speed railways with a maxi-
mum commercial speed of 350 km/h was 75 % of the
total high-speed rail network in China). By the end of
2023, 3,600 kilometres of highways are expected to be
put into operation, of which 81.2 % are for speeds of
350 km/h [1-3].

The development of high-speed railway traffic in
the People’s Republic of China today is marked by un-
precedented success, with 40,500 kilometres of high-
speed lines commissioned over 29 years (69 % of the
total HSL network in the world). High-speed railway
routes are designed in difficult engineering conditions.

Chinese railway workers have critically reflected
on what happened, learnt lessons and overcome the
consequences of a severe — the world’s first high-speed
railway accident, which occurred on July 23, 20112 Fol-
lowing these events, a decision was made to tighten the
requirements for controlling design decisions and the
quality of construction of new lines, and for additional
safety, the maximum permissible speed on all HSLs
was lowered by 50 km/h. These speed limits started to
be selectively lifted in 2017.

The country has established its own production
of high-speed rolling stock for both passenger and

c

Fig. 3. Chinese high-speed electric train for different track
gauges with a design speed of 380 km/h during a presentation
in Changchun, Jilin province, October 21, 2020: a — exterior view

of the train standing on the gauge changeover device
(URL: https://www.crrcgc.cc/g7992.aspx); b — operator’s
cab (URL: http://www.xinhuanet.com/english/2020-
10/29/c_139476182.htm); c — business class car interior
(URL: http://www.xinhuanet.com/english/2020-
10/29/c_139476182.htm)

20n July 23, 2011, near Wenzhou, due to the failure of signalling devices and erroneous actions of personnel, one train was
overtaken by another; as a result of the collision at a speed of about 200 km/h, 33 people were killed and more than 190 were

injured.
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Fig. 4. High-speed railway network of the PRC [2]

freight transport. In 2020, CRRC Tangshan created the
world’s first freight train capable of reaching speeds of
350 km/h with cars equipped with equipment for fast
loading and unloading of special containers and deliv-
ery of goods with a total weight of 110 tonnes of cargo
over distances of 600 to 1,500 km [13, 14].

The technologies of automated laying and welding
of rail tracks are used in the construction of high-speed
railways (the productivity of one machine is 2 km of
track per day, 24 hours a day, 7 days a week). Recently,
the process of introducing robotic machines with con-
trol systems (artificial intelligence) for the installation
of the contact network (from the transport of materi-
als and components, to the installation of supports and

2022
2021
2020
2019
2018
2017
2016
2015
2014
2013
2012
2011
2010
2009
2008
2007
2003 |

Igor P. Kiselev, Nikolai S. Bushuev, Darina O. Shulman
High-Speed Railways in the BRICS Countries

installation of contact suspension with spatial position
accuracy of 1 mm) has been launched. The complex al-
lows to perform work continuously even in unfavour-
able weather conditions [15].

First of all, the state is interested in high-speed rail-
way projects, but the results of their implementation
have a favourable impact on millions of residents of
the Celestial Empire. There is continuous support, in-
cluding financial support, throughout the entire life
cycle — from the scientific concept to commissioning
and maintenance. According to the approved short-
term and long-term programmes for the development
of high-speed railways in China, 13,000 kilometres of
highways are currently under construction, and it is
planned to build about 11,000 kilometres more [1].

For the first time in China, trains with sleeper cars
have been put into operation on high-speed highways,
which significantly expands the range of comfortable
transportations on high-speed lines. All this explains
the great interest of the international scientific com-
munity in projects to develop high-speed railway lines
in the People’s Republic of China.

India

India today has one of the fastest growing econo-
mies in the world. According to experts [16], this is
largely due to the high growth of agriculture and in-
dustry, in particular, such an important sector as phar-
maceuticals. There is also a number of serious prob-
lems for the country: the shortage of energy resources,
poverty of a significant part of the population and
overpopulation.

Length, km

T T

Years

mmm  Share of HSL with a speed of 200 300 km/h
momm Share of HSL with a maximum speed of 350 km/h

Fig. 5. Time progress of HSL construction in the PRC [2]
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Fig. 6. High-speed rail network in India
(under construction and long-term planning) [2]

Railway transport in India has the fourth longest
network in the world and is a popular means of trans-
port for both passengers and freight. The railway in-
dustry (Indian Railways (IR) is the largest employer
in the country, the fourth largest rail freight carrier
in the world, and the world’s longest green network
(the share of electrified sections was 77 % in 2022, with
plans to convert all passenger transport to electric trac-
tion by 2025-2026) [17].

In 2017, jointly with Japan, the implementation of
the project for the construction of an HSL along the
Arabian Sea Mumbai-Ahmedabad with a length of
508 kilometres and a set maximum speed of 320 km/h
was launched. The travelling time in this direction will
be reduced from 6 h 45 min to 2 h (Fig. 6).

For the new high-speed railway, it is planned to
supply rolling stock manufactured by Hitachi and Ka-
wasaki, used on the Shinkansen lines in Japan [18].
The Mumbai-Ahmedabad railway has a standard Eu-
ropean gauge of 1435 mm. In India, the railways have
four types of incompatible gauges (1676, 1000, 762
and 610 mm). Over the last two decades, Indian rail-
ways have made significant progress in the Unigauge
programme to convert the railway network to a sin-
gle 1667 mm gauge over the last two decades. In 2022,
the Indian railway network had 65,094 kilometres
or 95.7 per cent of its total length on 1667 mm broad
gauge. This has paved the way for the creation of a
modern unified railway transport system and its opti-
mal interaction with other modes of transport.
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The route of India’s first HSL includes 318 km of
embankment track, 162 km of bridge crossings (one of
which is 18 km long), 11 tunnels with a total length of
27 km, including an underwater seven-kilometre tun-
nel under the Gulf of Thana Creek (a bay on the coast-
line of the Arabian Sea, which isolates the city of Mum-
bai from the mainland of India) [19].

At present, the pace of construction of the Mumbai-
Ahmedabad section of the Mumbai-Ahmedabad HSL
has slowed down for a number of reasons (COVID-19
pandemic, problems with land acquisition in the area
of the HSL route, etc.), and the date of commissioning
has been postponed from the previously scheduled
2023. [20].

Having studied the foreign experience of HSL op-
eration, India has taken a course for the development
of relatively short routes. For example, the long-term
perspective includes a network of high-speed railways
with a total length of 7,500 kilometres with sections
from 190 to 850 kilometres, covering the entire terri-
tory of the country (Fig. 6) [2]. Chinese experience has
shown that on long lines, such as Wuhan-Guangzhou
(1,079 km, maximum commercial speed 350 km/h), Bei-
jing-Shanghai (1,318 km, 350 km/h), Lanzhou-Urumgqi
(1,785 km, 250 km/h), a smaller percentage of passen-
gers travel between the end points (despite the impres-
sive population and stable passenger traffic) compared
to those travelling shorter distances on the same high-
speed train, i.e. between intermediate points. i.e. be-
tween intermediate points [18].

The Government of India is continuing its drive to
grow the economy, which is increasing demand for
transport services. India is a participant in the UN-co-
ordinated programme to reduce greenhouse emissions.
It is important to redistribute passengers and freight in
favour of environmentally friendly modes of transport,
one of them being railways. Due to the growing freight
traffic, there is an urgent need to increase the capacity
of railways. This is not the case in the passenger sec-
tor, where there is a tendency for rail passenger traffic
to decline due to the strongest competition of low-cost
airlines and bus companies depending on the distance
travelled [21].

There are good prerequisites for the design of the
HSL network in India (promising passenger traffic,
high population density in the area of gravitation to
the HSL, with the distance between major cities up to
1,000 km — great competition of aviation and road
transport, high percentage of employment in the rail-
way industry, prospects of growing volumes of freight
traffic on railway transport, etc.). However, the finan-
cial component raises doubts among experts [16, 21]
regarding the priority programmes approved by the
management for the implementation of the project for
the construction of the high-speed rail network in the
country. This is largely attributed to the unstable finan-
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cial situation of IR and growing debt obligations to the
corporation. Currently, the high-speed railway project
is planned to be put into operation in 2026 [22].

Brazil

Brazil is a developing country. It has a strong in-
dustrial and agricultural potential and unique natural
opportunities. At the same time, Brazil has underde-
veloped health care and education, as well as a high
poverty rate.

Most of the transport network is made up of road
transport — the result of the decision of the govern-
mental structures made in the 1950s, as it is now con-
sidered a mistake, to reduce the railway network and
accelerate the development of road connections fol-
lowing the example of the USA. Over half a century,
according to different sources, between 8,000 and
10,000 km of railways were closed in Brazil. Road
transport accounts for 60 per cent of the total volume
of goods transported and 90 per cent of passengers.
Railway service is underdeveloped; despite the large
territory, 30,000 km of tracks are in operation, of which
only 6% are electrified. The tracks have four types of
gauges, 79 % of which are of metre gauge (1000 mm).
Rail transport is operated by private companies.

Most of the previously operating passenger rail-
way lines are now closed. This affects the shortage of
passenger trains in some of Brazil’s densely populated
coastal areas, such as the Rio de Janeiro-Sdo Paulo ag-
glomeration.

In 2008, the country’s leadership announced a
high-speed rail project along the Rio de Janeiro-Sdo
Paulo-Campinas route. The high-speed railway line was
planned to be commissioned by the FIFA World Cup in
Brazil in 2014, and later by the 2016 Summer Olympics.
However, due to a number of reasons, construction did
not start [23].

The revival of the BRT project in Brazil is currently
under discussion. Negotiations are underway to build
a 378 km long Rio de Janeiro-Sao Paulo section with
two intermediate stops, a maximum train speed of
300 km/h and a reduction in journey time to 1.5 hours.
It is planned to start construction in 2025-2026 and to
put it into operation in 2032. The route of the future
HSL runs in difficult topographical conditions and will
include a large number of bridge crossings, viaducts
and long tunnels, which increases the cost of the pro-
ject. Large cities with millions of people are located
in the zone of gravitation of the HSL, between which
there are no railway lines, air and bus connections are
organised. The preliminary forecast of passenger traf-
fic attributable to the new HSL is 40 million people per
year [24].

According to the data published at the World Con-
gress on High-Speed Rail Transport 2023 in Morocco
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Fig. 7. HSL network in Brazil (in long-term planning stage) [2]

[1], the future high-speed rail network with a total
length of 511 kilometres includes the Rio de Janei-
ro-Sao Paulo section with its extension to Campinas
(Fig. 7) [2].

The Republic of South Africa

The Republic of South Africa is one of the most de-
veloped countries in Africa. The country is rich in min-
erals, especially diamonds, gold, platinum, copper and
coal. Another lucrative component of the South African
economy is tourism. The transport industry includes
air, rail, road and sea modes of transport. Passenger
traffic between major cities is mainly redistributed
between aviation and railway modes of transport, bus
service on the same directions is available, but it is
poorly developed.

Suburban railway service is considered to be the
most affordable for passengers in terms of fares. By
2025. The South African Department of Transport plans
to increase the capacity of the railway passenger sector
(modernisation of tracks and stations, renewal of the
rolling stock fleet) on 10 priority routes, 5 of which are
operational and the main ones in the Mabopane-Preto-
ria-Johannesburg-Naledi corridor. On the railway lines
today there is rolling stock, created jointly with Alstom,
designed for a maximum speed of 120 km/h [25].

The South African government first mentioned
high-speed railway projects back in 2010. Together
with the Chinese Railway Corporation, it was planned
to build the Johannesburg-Durban High-Speed Railway
and reduce the journey time from 12 hours to three.
The route was to run through the mountain ranges of
the Drakensberg Park, a UNESCO World Heritage Site,
which complicated the approval and design process.
Due to the high cost and a number of other reasons, the
project was not realised [26].

According to [1-3], the following HSL routes are
included in the long-term perspective: Durban-Jo-
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Fig. 8. HSL network in South Africa
(in the long-term planning stage) [2]

hannesburg (610 km, 300 km/h), Johannesburg-Musi-
na (480 km, 300 km/h), Johannesburg-Cape Town
(1,300 km, 300 km/h) (Fig. 8).

The Russian Federation

According to the accepted international classifica-
tion [1], there is no high-speed railway service in Rus-
sia today. The highest speed of passenger trains is real-
ised on the Moscow-St. Petersburg route (trains “Sap-
san” by Siemens, speed up to 250 km/h, journey time
3 h 45 min, “Nevsky Express” up to 200 km/h, journey
time 4 h 10 min). Alstom’s Allegro high-speed trains,
which had been running at speeds of up to 220 km/h
on the St. Petersburg-Helsinki line since 2010, will be
discontinued in March 2022 due to the sanctions im-
posed on Russia.

Ideas of the need to increase train speeds in Rus-
sia were expressed at the beginning of the last century.
The first scientific projects in the USSR were imple-
mented in the 70s — “Moscow-South”, “Uskorenie”
(Acceleration), “Progress”, “Skorost” (Speed). In 1988
the state scientific and technical programme “High-
speed environmentally friendly transport” was ap-
proved, which envisaged the creation of highways
with speeds of 300-350 km/h. It was planned to create
a high-speed corridor Centre-South, as well as to build
a trans-European network of high-speed lines Mos-
cow-Minsk-Brest and Moscow—-Minsk-Warsaw-Ber-
lin. In the 1990-2000s, Russia developed a feasibility
study for the Moscow-St. Petersbhurg High-Speed Rail-
way, and a domestic high-speed train “Sokol” was be-

Igor P. Kiselev, Nikolai S. Bushuev, Darina O. Shulman
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ing developed. Unfortunately, the projects were never
continued [4, 10].

In the early 2000s, Russia underwent a number of
reforms, including in the structures of the railway in-
dustry. The management of the transport process and
all economic activities became the responsibility of
the newly established in 2003 company “Russian Rail-
ways”, JSC. The Ministry of Railways was abolished
and the main management functions were trans-
ferred to the Russian Ministry of Transport, the Fed-
eral Service for Transport Supervision and the Federal
Railway Transport Agency. In 2006, Russian Railways
jointly with Siemens AG signed a contract for the sup-
ply of Sapsan trains. Since December 2009, high-speed
trains have been running on the modernised tracks of
the main line of the Oktyabrskaya Railway. The Sap-
san passenger traffic began to grow rapidly, creating
strong competition to air transport in this direction
[10, 11, 27-30]. At the same time, the construction of
a dedicated Moscow-St. Petersburg HSL remained
among the discussed and promising tasks until 2013
[31, 32].

In May 2013, the President of the Russian Federa-
tion V.V. Putin announced the beginning of the design
of the Moscow-Kazan HSL with further extension to
Yekaterinburg with the delivery date in 2018. The Mos-
cow-St. Petersburg HSL project was postponed [33].
It was supposed to operate along the dedicated high-
speed railway Moscow-Kazan both passenger trains
with a speed of up to 350 km/h and special cargo con-
tainer trains with a speed of 160-250 km/h.

A team of scientists from the Emperor Alexander I
St. Petersburg State Transport University together with
specialists from a number of research and design or-
ganisations developed Special Technical Specifications
(STS) for the design and construction of the Moscow-
Kazan-Ekaterinburg high-speed railway line®. In ac-
cordance with the technical specifications, the param-
eters, characteristics and loads for the projected HSL
are presented in complex combinations that have no
analogues in the world. A total of 15 technical specifica-
tions were developed and approved by the Ministry of
Construction, Housing and Utilities. They became the
basis for the design of the High-Speed Railway.

In April 2019, Glavgosekspertiza approved several
stages of construction [34], but a few days later, the
media reported that “Vladimir Putin approved the HSL
between Moscow and Saint Petersburg” [35]. A few
months later, the Ministry of Finance of the Russian
Federation blocked the financing of the Moscow—Kazan
HSL project [36].

3Special technical specifications. Design of the Moscow-Kazan section of the Moscow—Kazan-Ekaterinburg high-speed railway
line with traffic speeds of up to 400 km/h. St. Petershurg: Emperor Alexander I St. Petersburg State Transport University,

2017. 70 p.
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Fig. 9. Moscow-Saint Petersburg Hogh-speed Railway [37]

Today, according to the Transport Strategy of the
Russian Federation until 2030, the task of creating
high-speed railway traffic in the country remains
relevant®. In the scheme of territorial planning of
the Russian Federation, the Moscow-St. Petersburg
High-Speed Railway is again named as a priority with
commissioning in 2028. Engineering surveys are be-
ing carried out, as noted earlier, STSs have been
developed’® for the design and construction of the
HSL [37].

On August 17, 2023 at the official opening of the
Leningrad-Kazansky MCD-3 “Leningrad-Kazansky”
[38] Russian President V.V. Putin noted that the coun-
try has approached the possibility of implementing the
first project of the high-speed railway Moscow-Saint
Petersburg, while the released transport capacity of the
existing railway between the two capitals is necessary
to ensure high-speed freight traffic, which is an impor-
tant part of the development of the transport network
of the European part of Russia®.

OV. Belozerov, General Director and Chairman of
the Management Board of “Russian Railways”, JSC,
said at the same event: “In the North-West, we currently
transport 145 million tonnes, which is more than we can
carry... In the transport strategy approved by 2030, the
figure is 220 million tonnes, which means that today’s
figure needs to be almost doubled. The optimum is the
construction of the High-Speed Railway, which will pro-
vide an opportunity for development, including for ship-

pers from the Urals and Siberia — those who “go” to the
ports of the North-West™".

“As for the movement of passengers, emphasised
V.V. Putin, of course, the speed of traffic will increase
significantly and the journey time for passengers will
decrease from today’s 4 hours and 5 minutes to 2 hours
and 15 minutes between Saint Petersburg and Moscow.
Between Tver and Moscow it will already be 39 min-
utes, and between Veliky Novgorod and St. Petersburg
it will be 29 minutes instead of today’s 3 hours 10 min-
utes. Then, of course, we should also move to Nizhny
(Novgorod), to Voronezh, from Nizhny to Kazan, from
Kazan to the Ural regions. This will significantly not
only reduce the travel time of people, but will also
improve the connectivity of the country, as well as
push the development of such areas as education and
science™.

Various sources are involved in financing the pro-
ject: both state and non-budgetary sources, in particu-
lar, Sinara Group, JSC and Sherbank, PJSC.

The 679-km route is to link six constituent entities
of the Russian Federation, which is home to about 30
million people. The non-stop travelling time between
the federal cities of Saint Petersburg and Moscow will
be 2 h 15 min (Fig. 9) [37].

Work is underway to design a Russian high-speed
train with a maximum operating speed of 360 km/h un-
der an agreement between Russian Railways, Sinara
Group, Ural Locomotives and Siemens Mobility® 1,

4Transport Strategy of the Russian Federation until 2030 with a forecast for the period until 2035 (approved by the Order of the
Government of the Russian Federation dated 27.11.2021 No. 3363-r).
5STSs for design, construction and operation of the Moscow-Saint Petersburg High-Speed Railway (VSZhM:1). Saint Petersburg:

FSBEU VO PSUPS, 2021;284.

5Putin spoke about the advantages of a high-speed railway from Moscow to St. Petersburg. RIA Novosti, August 17, 2023. URL:

https://ria.ru/20230817/doroga-1890638909.html

7Putin said that the Moscow-Saint Petersburg High-Speed Railway project has come close to being realised. Interfax. URL: https://

www.interfax.ru/russia/916715

8Putin proposed to continue development of the High-Speed Railway. PRIME Economic Information Agency. URL: https://1prime.

ru/transport/20230817/841496940.html

°Statement of work for development work. High-speed electric train for the High-Speed Railway. Approved by Deputy General

Director of “Russian Railways”, JSC. 2020;1821:393.

10 Key issues of scientific support of the transport system: monograph / edited by V.I. Kolesnikov and A.S. Misharin. Moscow:

Prometheus, 2022;20-27.
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CONCLUSION

According to UIC data [1-3], about 59,000 kilometres
of high-speed railways are in operation in the world.
About 20,000 kilometres are under construction, and
another 53,000 kilometres are planned to be put into
operation. The maximum commercial speed of passen-
ger trains has increased significantly over the last ten
years. The world’s first high-speed freight trains have
been designed and put into trial operation. This is es-
pecially relevant today, after the crisis covid period of
2020-2021, when the passenger transport sector was
practically paralysed with simultaneous unprecedent-
ed growth of freight traffic in the world [27, 39]. Today,
the mastery of advanced technologies in the develop-
ment of high-speed railway transport, as before, is an
indicator of the country’s prestige. High-speed rail-
ways provide passengers with a fast, safe and comfort-
able journey. The construction of high-speed railways,
among other things, solves an important problem on
a global scale — a significant contribution to environ-
mental protection.

As part of the analysis, we note that the BRICS
countries are building and designing high-speed rail-

Igor P. Kiselev, Nikolai S. Bushuev, Darina O. Shulman
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way routes, but the pace of development is different
given the unique conditions of each country. The world
community and scientists, including Russian scientists,
are now actively studying the experience of the imple-
mentation of high-speed railway projects in China, a
country that is the leader in scientific and technological
progress in this sector of the railway industry.

In Russia, according to the Transport Strategy, in-
creasing the speed of both passenger and freight trains
is one of the priority areas of research. Domestic scien-
tific experience in the railway industry is the richest in
the world; the first state programmes to organise high-
speed railway traffic were approved in the country half
a century ago. Domestic studies and foreign experience
of high-speed railway operation [4-11, 27-32] prove the
fact that Russia has a unique route for the creation of a
dedicated high-speed railway. This is the Moscow-Saint
Petersburg line, which is currently approved as a pi-
lot project. The successful implementation of the Mos-
cow-Saint Petersbhurg HSL project can play a key role
in increasing the scientific and technical potential in
the sphere of the transport system of Russia and inter-
national transport corridors, including those between
the BRICS countries.
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