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Summary |

Summary

0 Ho Chi Minh City (hereinafter referred to as “HCMC”) is the largest city as an economic
and commercial hub of Vietnam with about 9 million inhabitants. Recently, there have been
serious social problems such as traffic congestion, stagnation and environmental pollution due
to the rapid increase of ground transportation and continuous population increase because
of urbanization, increasing social and economic losses. The Government of Vietnam and HCMC
announced a 2020 public transportation master plan in April 2013 in response to the rapidly
growing demand for transportation infrastructure facilities and to reduce such social and
economic losses. According to this plan, HCMC plans to build six urban railways, one tramway,
and two monorail routes. Of the total nine routes, Line 1 is under construction by Japanese
financial resources, and the other lines are currently in the feasibility survey, investor
recruitment, and planning stage.

o To support efficient operation and maintenance of the HCMC Metro through the Knowledge
Sharing Program (“KSP”) consulting project, Seoul Metro Consortium has analyzed the current
state of the HCMC Metro and its operation preparation, and studied the operation and
management experience and know-how of Korea, and presented cases applicable to HCMC.
In addition, working-level staff members of Vietnam were invited to Korea to provide them
the opportunity to participate in theoretical lectures and field training sessions to strengthen
their ability. On-the-job training and seminars were also held in Vietham by dispatching metro
expert. The final dissemination seminar was held on site to present the final output of HCMC
Metro operation and maintenance.

o This report presents five major issues including the legal and regulatory affairs, safety
management, roles of organizations involved in the urban railway operation and maintenance,
engineer training, and preparation for opening. This report also shows six case studies on
urban railway O&M related laws, the engine driver license system and the railway safety
approval system, as well as the integrated fare system, the status of the urban railway disaster
prevention system, and procedures of adjacent excavation work.
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o Considering the major issues of the project, the five policy recommendations are are:
First, legal and regulatory arrangement; second, improvement of safety-related laws and
introduction of RAMS; third, clarification of the roles of HCMC Metro organizations; fourth,
the need to have high-quality engineers; fifth, introduction of a shadow operator which could
help the HCMC Metro for opening and operation preparation.

o In addition, suggestions on maintenance, an integrated fare system and an office IT system
are introduced for efficient O&M of the HCMC Metro.

o It is not easy for Vietnam Government to implement an effective and a successful Metro
operation management at once without any previous Metro operation experience. Since, the
scope of Metro operation management is very extensive, and it is not only limited to theories,
but there is also a part achieved through actual practice. However, based on the conclusion
and recommendation of this report, if the active will of an actual support by the Vietnamese
government and related organizations are accompanied, an effective operation and
management policy for Line 1 and subsequent lines shall be settled. Moreover, this will also
link to follow-up projects such as Metro operation consulting and HCMC Metro operation
projects. Based on HCMC's safe and effective Metro operation, it will contribute to the
strengthening HCMC's competitiveness. Furthermore, it will contribute to economic development
of HCMC.
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| . Project Overview

1. Project Objective & Scope

A. Background

o Korea was a beneficiary country in the past but it serves as a donor country with a rapid
economic growth. The Ministry of Strategy and Finance (“MOSF”) is taking the lead in
providing the developing countries with policy advice and consulting service through the
KSP.

o HCMC, the largest city in Vietnam, is an economic center and business hub with a
population of about 9 million citizens. Recently, the city has faced serious social issues
such as population migration from a rural area, traffic congestion, and environmental
pollution caused by the rapid increase of ground transportation. Such issues have emerged
as serious obstacles to sustainable development.

o Confronting these issues, HCMC and the Vietnamese government announced the Master
Plan 2020 in April 2013 to improve public transportation and expand transportation
infrastructure. According to the plan, the city will build six metro lines, one tram line,
and two monorail lines.

0 Metro Line 1, which began construction on February 21, 2008, is 19.7 km with 14 stations
in total. The underground section is 17.1 km with 11 stations and the above ground section
is 2.6 km long with 3 stations. The ground section on the east side of the Saigon River
began construction in August 2012. It was scheduled to commence operations by 2018
in the original 2007 plan but it is now expected to operate in 2020 due to delay.

o Management Authority of Urban Railways (“MAUR”) of HCMC was established on
September 13, 2007 as a public agency by the Decision No. 119 under the People’s
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Committee of the city to supervise and control the metro construction plan. The People’s
Committee has also established the Ho Chi Minh City Urban Railways No.1 Company
Limited ("HURC1”) on December 2, 2015, by Decision No. 6339. HURC1 will oversee
operation and maintenance (“O&M”) of the Metro Line 1.

o The Korean government will support the HCMC through the KSP consulting program for
the city to operate and manage the metro system efficiently and to minimize trial and
error. The project aims to share Korea’s forty years of successful experience in metro
O&M and to ultimately contribute to the economic and social development of Vietnam.

B. Objectives of the Project

o The objective of the project is to support HCMC to develop a sustainable HCMC Metro
O&M system through analyzing the current HCMC Metro management and to share
Korea’s successful experiences. HCMC will be able to secure more efficient and safe Metro
O&M system and achieve sustainable urban development with the implementation of this
Project.

Table 1| Project Objective
Proiect Name o Support for the Development of Sustainable Operation and Maintenance
! (O&M) of Urban railway in Ho Chi Minh City, Vietnam: Phase I
Imp*zr:sg;mg o Republic of Korea Ministry of Strategy and Finance
ch ali;?t?aﬁsti c o Knowledge Sharing Program (KSP)

Through sharing Korea’s successful Metro operation management experience
and know-how, support establishment of sustainable Metro operation
management system in Ho Chi Minh City. This way, Ho Chi Minh City can
possess more efficient and safe Metro Operation management system and
support Ho Chi Minh City to become sustainable city development.

Project
Objective

L/

Support / ) )
MAUR Stakeholder Establish O&M policy

lysis, deductimpr Policy Analysis analysis, deduct an implication Capacity Buiding Deduct improvements

(O&M relevant legal system | Safety Management, O&M 0&M policy case

Support O&M policy establishment & capacity building of MAUR in

order to strengthen Ho Chi Min City's competitiveness by safe
operation of Metro.
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o The purpose of this project includes legal and regulatory analysis of metro O&M, improvement
plans, analysis of safety management and O&M policies, case study of O&M policy, support
for capacity building for Management Authority of Urban Railways (MAUR) staffs, derivation
of O&M policy improvement plans, and support for establishing an O&M policy of HCMC
Metro to upgrade the competitiveness of HCMC through safe operation of urban railway.

2. Scope of the Project

o The project was carried out from March 8 until July 31, 2017, for about 5 months and
the work scope was categorized into 5 areas described as below.

1) Current Status Analysis

o This task covers the status analysis of the HCMC Metro and it is aimed to analyze laws
and planning for HCMC Metro O&M.

- Analysis of regulations on Vietnamese Metro O&M and scope of responsibility among
government agencies

- Analysis of laws and regulations on the establishment of HURC1& current status

- Precedent study on HCMC metro operation and maintenance and review of preparation
status

- Review of the HCMC Metro O&M plan

2) Korean Case Studies

o This task deals with introducing the best Korean Metro O&M Cases

- Laws and regulations & government support system pertaining to Korea’s Metro

- Review of an operator structure and management system

- Preparation for the opening by stage and manpower planning, Metro O&M planning
at their fields

- Analysis of metro driver’s license system and driver’s training system

- Analysis of safety management codes & countermeasures for disaster management

- Review of other Korean cases (Seoul's integrated fare system, life safety system,
adjacent excavation, etc.)

3) Capacity Building Training

o It aims to strengthen the capacity of the working-level staffs at MAUR by providing
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theoretical education and on-site training sessions.

- Lectures on the process of excavation work adjacent to the metro area
- Lectures on public transportation pricing systems in Seoul

- Lectures on comprehensive test operation procedures

- Lectures on the status of disaster prevention system of Seoul Metro

- Lectures on comparison of Korea-Vietnam railroad driver’s license system
- Visit stations for job experience

- Visit training in response to station submersion

- Experience in driving simulator

- Visit WOOJIN’s vehicle manufacturing plant and wireless tram

4) Policy Recommendations

o Seoul Metro Consortium will propose effective alternatives for Metro O&M and safety
management and recommend policies for establishing efficient management plan of the
Metro O&M Company under the HCMC.

- Preparation guidelines at each stage for the Metro opening
- Improvement of HCMC metro-related laws
- Establishment of roles between metro-related agencies

Metro O&M organization and personnel deployment and training plan including driver
- Proposal for the areas requiring additional study including integrated fare system and
Office IT system

5) Final Dissemination Seminar

o Seoul Metro Consortium will hold the final dissemination seminar with relevant stakeholders
of Vietnam and discuss the implementation of follow-up projects.

3. Direction of the Project and Major Contents

A. Strategic direction of the project

1) In-depth Diagnosis of Current Status

o Since Seoul Metro has successfully implemented the KSP project for the HCMC Metro
in 2016, Seoul Metro possesses latest updates of Vietnam. Seoul Metro will find specific
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needs on the project by establishing a network with the relevant institutions and HURC1.

o By analysing the JICA report and diagnosing the current situation of HCMC Metro, the
Seoul Metro Consortium will try to find ways to maximize the effect of the project.

2) Conduct an interactive work with beneficiaries

o Seoul Metro Consortium will cooperate with MAUR and other relevant agencies to organize
seminars and OJTs to strengthen the capacity of all parties

3) Strategic input of experts to develop follow-up KSP projects

0 The Seoul Metro Consortium will establish an O&M plan applicable to HCMC by mobilizing
O&M experts and other infrastructure maintenance experts with experience in 4 urban
railway projects in Korea including Seoul Metro Line 9 and Ul TRANS LRT.

B. Major Scope of the Project

0 The Seoul Metro Consortium made efforts to establish the HCMC metro O&M support
plan and held expert seminars from the beginning of the project for MAUR was keen
with sharing their specific needs. Improvements for an efficient urban railway O&M that
fits HCMC are summarized in the table below.

0 The Seoul Metro Consortium has derived necessary prerequisites to be performed prior
to opening the HCMC Line by incorporating the comments from MAUR, which was not
dealt in the Technical Assistance from Japan. Based on this, the Seoul Metro Consortium
could carry out the tasks by experts with relevant policy making experience and expert
knowledge. As a result, the Seoul Metro Consortium could propose efficient HCMC metro
O&M npolicies.

o To that end, the Consortium carried out project preparation, site investigation, training
for working-level staffs and policy consultation on a step-by-step basis, ensuring the
project consistency and reliability through a perfect project management including
schedule management, personnel management, and quality management.
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Table 2 |

Classification ‘
Establishment of legal
system related to
Metro O&M

Detailed contents necessary for HCMC Metro O&M

Description

+ Status and legal system of urban railway-related laws & regulations
of Korea

- O&M regulations based on applicable laws

- Legal system, urban railway laws, and railroad safety law

Locomotive engine
driver’s license
system and driver
training

+ Case study of foreign railway vehicle driver's license system and

process analysis
-Figure out cases of driver’s license system applicable to HCMC Metro

Railway safety
approval system

+ Railroad operation and facility safety approval system
- Railroad SMS, train operation, O&M program, and RAMS

O&M organization
structure and job
description

+ Examples of O&M organizations and job description of Seoul Metro
and Japanese operators
- Organization of railroad operators and responsibilities

Opening service
preparation and T&C

+ Laws related to opening service and operation process
- Case study of Seoul Metro Line 7 extension and Gimpo LRT
- T&C process

Source: Agreement between Seoul Metro consortium-MAUR

4. Expected Results

o Based on the status analysis of HCMC Metro and capacity building training for O&M
agencies and officials, Seoul Metro Consortium will systematically deliver advanced Metro
O&M experiences and know-how of Korea.

o The Seoul Metro Consortium will present a basic plan required for a systematic opening
preparation of the HCMC Metro by applying Korean examples. Capacity building workshop
was held to minimize trial and error, to transfer successful operation technology to
Vietnam, and to accomplish MAUR’s internal capacity building.

o From a long-term perspective, the Seoul Metro Consortium will contribute to Vietnam’s
economic development by sharing Korea’s metro O&M experience and knowledge and
to ultimately prepare the ground for Korean ventures’ entry into the O&M sector in

Vietnam.
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Il . Political, Economic and Social
Trends in Vietnam

1. General Status
A. General Status of Vietham

Table 3| General Status of Vietnam

Classification ‘ Contents
Country Name + The Socialist Republic of Vietnam
Location + East Indochina Peninsula
Population + 92.7 million (end of 2016, Statistical Bureau of Vietnam)
Capital + Hanoi
Area + 330,958kt (about 1.5 times of Korean Peninsula)
Political Regime + Socialist Republic

Ethnic Groups + Viet (Kinh, 85.7%), Thai, Overseas Chinese (about 820,000), etc.

Language « Vietnamese

National Foundation

Day  September 2, 1945

Administrative

Districts + consist of 5 direct-centrally governed municipalities and 58 provinces

+ diplomatic relations with 176 countries (trade in 200 countries, about 80

Diplomatic Relations countries invested in Vietnam)

Diplomatic Relations

with Korea + December 22, 1992

Source: Vietnam, Country Info., Overseas Business Information Portal, KOTRA, 2017,
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o Vietnam is in the eastern part of the Indochina Peninsula and adjoins China, Laos, and
Cambodia. In the north-south direction, the maximum length is 1,700 km and the
maximum width between east and west is 550 km in the north and 340 km in the south.
It is bordered by China to the north, Laos, and Cambodia to the west. Its capital city
is Hanoi, and it has 63 administrative districts (58 provinces and 5 special municipalities:
Ho Chi Minh, Hanoi, Haiphong, Danang and Can Tho).

o Hanoi, the capital city of Vietnam, is in the northern part of Vietnam and Ho Chi Minh
(formerly Saigon), the largest city in Vietnam, is situated in the south. Vietnam was divided
due to the Vietnam War (1954~1975, a long war in the mid-20"c entury). Vietnam was
divided into two parts, North Vietnam (known as the Democratic Republic of Vietnam)
and South Vietnam (known as the Republic of Vietnam). The division was initially attributed
to military reasons but political reasons later. Vietnam has unified again in April 1975
and the Socialist Republic of Vietnam was established in July 1976.

o Vietnam consists of 3 major axes; party, parliament, and government. The Communist
Party is the only power that leads the nation and society and the Politburo of the
Communist Party decides the main policies. The National Assembly is the highest
constitutional authority and the government is a central administrative body. The members
of the National Assembly are elected as the five-year tenure of office. The central
government is composed of the chairman (the prime minister), the vice chairman and
the ministers. They are elected by the National Assembly and their term will follow the
term of the National Assembly. The president, the leader of Vietnam, is also elected by
the National Assembly. He represents Vietnam internally and externally for a term of five
years and serves as the chairman of the National Defence and Safety Council.

o Vietnam has a centralized economic system based largely on agriculture. After Vietnam
declared openness to the outside world according to the Doi Moi policy in 1986, its
economic system has been shifting to a market economy to promote an economic reform.
The export shares of agriculture products (rice and coffee, etc.), textiles and apparel
products are high.

2. Political & Social Trends

A. Political Trends

1) The Stable Operation Regime by Viethamese Communist Party

o Vietnam has a collective leadership system that seeks appropriate mutual control and
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balance among the General Secretary of the Communist Party of Vietnam (1st ranking),
President of the Socialist Republic of Vietnam (2nd ranking), Chairman of National
Assembly (3rd ranking) and Prime Minister (4th ranking).

On January 20 to 28, 2016, the 12" NationalCongressoftheCommunistPartyof Vietnam
attracted attention as an event to elect political leaders who will lead Vietnam’s next
government (2016~2020). Nguyé&n Phu Trong, a moderate, was remained as General
Secretary of the Communist Party of Vietnam and the reformist Tran Dai Quang was
elected as President of the Socialist Republic of Vietham. Nguy&n Xuan Phuc was elected
as Prime Minister. Also, Nguyén Thi Kim Ngin was elected as Chairman of National
Assembly.

Some conflicts can arise between reformers and conservatives in the party, but there
is no problem with maintaining the regime. It is expected that political stability will continue
for a considerable period because the opposition against the system of the Communist
Party is socially weak.

2) Utilitarian Policy Basis

Vietnam won the long war with France and the United States and defended its
independence. Vietham was supported by socialist countries such as China and the Soviet
Union during the war, but later it has strengthened the practical policy while experiencing
the war with China and the collapse of the Soviet Union.

After the reunification, Vietnam focused on stabilizing the system through the recovery
of the national economy and forming a close relationship with various countries. To achieve
this, Vietnam has strived for economic development rather than socialist ideology and
has established diplomatic policies that continue to expand economic cooperation by
forming friendly relations with other countries which have different ideologies.

By the end of the 1970s, Vietnam had been actively seeking to improve the relations
with United Nations (UN), major Western nations and international aid organizations
including Asian Development Bank (ADB) and the World Bank (WB).

On the other hand, the relation with the United States is improving better as a whole
except the human rights issue. Vietnam is on the line of socialist pragmatism with the
possibility of deteriorating relations with China due to the territorial disputes in the South
China Sea (East Sea of Vietnam).
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B. Social Trends

1) Abundant Workforce and Active Female Activity

0 The total population of Vietnam was about 86.93 million in 2010, with a population density
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of 260 people per square kilometer. The sex ratio of male to female is 98.1 to 100 women,
and the phenomenon of a high female to male ratio is gradually reduced, compared to
the male-female ratio of 96.7 to 100, 10 years ago. The birth ratio is 18.6 percent and
the mortality rate is 5.3 percent. The number of childbirth per childbearing woman is 2.3.
The average life expectancy is 71 years for men and 73 years for women. Around 43
percent of the population is concentrated in the Hong River and the Mekong Delta areas.

The population structure of Vietnam is a perfect pyramid with about 43 million young
people under the age of 24. It is estimated that abundant and high-quality labor force
will supply for economic development in 20 to 30 years. Since 70.4 percent of the whole
population lives in rural areas, rural population are expected to rapidly inflow to an urban
area in the future.

Women are participating very actively in social activities and are taking lots of key positions
in Communist Party, the government, and other organizations. As of 2011, women are
taking the share of 24.4 percent in the lawmakers of the 13th National Parliament (122
out of 500).

2) Expanding gap among classes and regions as the benefit of economic
growth concentrates.

In the process of reform and opening, foreign investment is concentrated in the large
cities such as Ho Chi Minh, Hanoi, and Haiphong. The benefit of the economic development
has been mainly concentrated on the upper class of the large cities. As a result, Vietnam
has come to face several social issues including large gap among classes and regions,
corruption in party members and bureaucrats, and increasing crimes, etc.

Accordingly, the government is making efforts to support rural and minority residential
areas that are alienated from the economic development. The government policies include
rural development, poverty eradication, ethnic minority care, and crime prevention.
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3. Economic Trends

A. Economic Environments

Table 4| The Main Economic Indicators of Vietnam
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o According to the Global Competitiveness Index of World Economic Forum, the infrastructure
of Vietnam only ranks 76th out of 140 countries. Especially, roads (93rd), ports (76th),
and aviation (75th) are generally vulnerable. Transportation burden is heavy because of
the poor logistics infrastructure.

o In addition, Vietnam ranked 113th among the 176 countries surveyed in the International
Corruption Perceptions Index in 2016. It was higher than India's (79th), China (79th),
Indonesia (90th) and Philippines (101st). The prevalent corruption has become a stumbling
block to economic growth.

11
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B. Growth Potential

1) Expansion of export by attracting foreign investment

o The inflow of foreign direct investment was 10.1 billion dollars on yearly average and
1,148 billion dollars in total from 2012 to 2016. According to the Global Innovation Index
(GlI), Vietnam ranked 29th out of 128 countries in the net foreign capital inflow to GDP.
As a result, foreign-invested companies have been increasing the share in the Vietnam's
total exports and the share has recorded 71.5 percent in 2016.

o The foreign investments have mostly concentrated in manufacturing sectors such as mobile
phones, electricity, electronics, textiles, etc. Manufacturer products account 75 percent
of exports.

o Foreign investment will also continue in the areas of power generation, roads, railways,
water development, etc. These infrastructure investments are expected to reach 170 billion
dollars from 2013 to 2020.

2) Secure growth power with abundant and high-quality labor

o The share of working-age (15-64 years old) population of Vietnam is around 70 percent
in 2015 and ranks high among the Asian countries. The number of economically active
population is estimated to be around 55 million by the end of 2016. In addition, most
people have well received basic education under the socialist system. Capitalist experience
in the past South Vietnam is also contributing to the transition of the economic system.

o Vietnam has a high-quality but low-wage workforce due to its high expenditure on
education to GDP. Vietnam is increasing its investment in human development to address
low labor productivity and the lack of managerial expertise.

3) Growing domestic market led by younger generation

o With a population of about 94 million, Vietnam has the 15" largest population in the world
and is expected to reach about 100 million by 2025. Currently, about 50 percent of the
total population is under 30 years old. About 30 million are the 20s and 30s who are
regarded having high consumption propensity. The 40s with high consumption level are
also expected to continue to increase.

12
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o Purchasing power is concentrated among emerging high-income earners and youths in
large cities such as Ho Chi Minh and Hanoi. They are the main consumers of high-end
products. The favorable condition is forming for consumer market development as the
middle class is expected to expand thanks to the high economic growth.

C. Sustainable Economic Growth

1) Economic development will continue with expansion of consumption and
investment

0 The Vietnamese economy is an export-oriented economy centered on manufacturing,
which is sensitive to the global economic condition. In 2012, Vietnam recorded the lowest
in GDP growth since 2000 owing to the aftermath of the global financial crisis and some
domestic negative factors. In 2013-14, manufacturing sectors such as electronics and
textile industries began to recover as their exports increased and consumer sentiment
improved. The foreign direct investment also saw expansion. In 2015, the GDP growth
rate recorded 6.68 percent that was the highest growth rate in the past 8 years and
exceeded the target rate of 6.2 percent.

o In 2016, the Vietnamese economy is facing some adverse economic factors including the
drought-related slump in the agricultural sector and the drop in international oil prices.
However, the economic growth is expected to record 6 percent due to the expansion of private
consumption and continuing inflows of foreign direct investment. The average increase of
12.4% in the minimum wage will have effects of boosting the private consumption.

Figure 1 | Trend of Economic Growth
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2) Stable consumer price inflation

o Since raw materials and intermediate goods are mainly imported, the inflation rate is
heavily influenced by the international commodity prices and Dong exchange rates. Due
to contraction monetary policy and stabilization of international commodity prices since
2012, the inflation rate has continued to decline to around 4 percent in 2014.

o In 2015, consumer price inflation in Vietnam was 0.63 percent, the lowest level in the
last decade thanks to the lower oil prices and raw material prices, and the government's
efforts to stabilize the economy. The inflation rate is expected to remain low due to low
oil prices in 2016.

4. International Credit Ratings & the Relationship with
Korea

A. International Credit Ratings

0 The foreign debt structure of Vietnam is mostly secure. The medium-long term loans
comprise around 82 percent of the total debt. Since borrowing from international
organizations and foreign government agencies is as high as 25 percent of the total debt,
the burden of repayment of principal and interest is not significant.

o0 The OECD has maintained its 5th-grade rating since 2009. Moody's upgraded from B2
to B1 in July 2014 and Fitch also raised its rating from B + to BB- in November 2014.

B. Relationship with Korea

o Korea and Vietnam established formal diplomatic relations and founded the embassies
in the capital cities on December 22, 1992. Korea also founded a Consulate General in
Ho Chi Minh on November 19, 1993.

o The trade with Vietnam increased from 37.6 billion dollars in 2015 to 45.2 billion dollars

in 2016. The trade balance has been continuing surplus. The trade is expected to increase
further as the Korea-Viethnam FTA came into effect in December 2015.

14
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Table 5| Trade of Korea to Vietnam

Unit: Million Dollars

Classification 2014 2015
Exports 22,333 27,771 32,651 Communication equipment,
semiconductor, display and sensors,
Imports 7,989 9,805 12,495 Cloths. footwear
Total 30,322 37,576 45,146 -

Source: Korea International Trade Association (2017), Vietnam’s national information, KITA

5. Major Features

A. Major Economic Policies

1) Socio-Economic Development Plan for 2016-2020

o The Vietnamese government announced the Socio-Economic Development Plan for
2016-2020 in 2016. The plan aims economic growth, economic restructuring, productivity
enhancement, safety, welfare and improvement of the quality of life, etc. The targets
of 2020 include per capita GDP of 3,200 to 3,500 dollars, the urbanization rate of 38
to 40 percent, the ratio of a worker with vocational training of 65 to 70 percent, and
medical insurance participation ratio of 80 percent.

2) Flexible monetary and exchange rate policy

o The State Bank of Vietnam (SBV) assessed that it has achieved economic growth and inflation
stabilization through flexible monetary policies by adjusting its policy rates. To strengthen
export competitiveness, the Bank devalued its currency by 1 percent in 2013 and 2014
respectively. During 2015, the Bank also raised exchange rates three times by 3 percent in
total. The Bank is actively taking measures including 0.03 percent depreciation in 2016.

B. Trends in Foreign Direct Investment

1) Recent trends of foreign direct investment

o After 2009, the foreign direct investment to Vietnam had shown stagnant due to the global

15
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economic downturn and domestic economic instability. However, there has been a steady
flow of capital inflows since 2011.

Table 6| Foreign Direct Investment Inflows

Classification | 2010 | 2011 2012 2013 2014 2015
Number of = 532 4 101 1,287 1,530 1,588 2,013 2,240
case
Amount 19,887 | 15619 | 16,348 | 22,352 = 20,231 @ 22,760 18,103

Source: KOTRA (2017), National Information, Vietnam, Investment, Foreign Investment Trend, KOTRA

2) Investment trend by countries, sectors, and regions

o Korea is the largest investor country in the areas of both total amount of investment

and the number of investment from 1988 to November 2016. Korea recorded 51.6 billion
dollars of investment, ahead of Japan ($ 42 billion), Singapore ($ 38 billion) and Taiwan
($ 31.3 billion). The total number of investments is 5,656 during the period. As of
November 2016, the cumulative shares of investment of Korea, Japan, Singapore, Taiwan,
British Virgin Islands, and Hong Kong are respectively 17.6, 14.4, 13, 10.7, 7.3, and 5.7
percent.

By sectors, the manufacturing and processing sectors account for the highest portion of
the investment. As of June 2016, manufacturing and processing account for 58.3 percent
of the total investment amount. Real estate (18.0%), electricity, gas, and water supply
(4.3%), construction (3.8%), and hotel service (3.8%) are the following sectors. (Source:
Vietnam Foreign Investment Agency)

By regions, the southern Vietnam has received 59.2 percent of the total investment as
of accumulation by November 2016. In the southern Vietnam, Ho Chi Minh City is the
largest recipient region, amounting to 6,655 in the number of case and 44.8 billion dollars
in amounts. Investment in the northern region has recently shown a gradual increase due
to the strategy of the government to develop the capital city Hanoi, its geographical
advantage connected to China, and expansion of Korean investment.

C. Graduation from ODA Recipients

o The World Bank and the Asian Development Bank announced a plan to suspend ODA
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to Vietnam in July 2017 and January 2019 respectively. The World Bank upgraded Vietham
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as a middle-low income country and announced a plan to suspend ODA to Vietnam from
July 2017. The Asian Development Bank also announced a plan to suspend ODA to Vietnam
from January 2019. The ODA has been continuing to decline since the announcements.

o The amount of ODA that Vietnam had contracted with the WB and the ADB from 2011
to 2015 was about $ 27.7 billion. However, the actual amount was only 14 billion dollars
and so accounted about 50 percent of the contracts. In consequence, the infrastructure
construction plan is expected to change.

o Since most of foreign loans are used for the development of social overhead capital (SOC),
the suspension of ODA will activate public-private partnership (PPP) to expand the various
infrastructure investment such as transportation, logistics, urban development, and

energy, etc.

17
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lll. Transportation & Urban Railway
Status of HCMC

1. General Status of HCMC

A. General Information

Figure 2 | HCMC Whole Map
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Source: World City Research Center, 2014, Ho Chi Minh City, Vietnam, City Profiling

o HCMC is in the southern part of Vietnam and is about 1,700 km away from the capital,
Hanoi. It is about 55 km away from the sea and faces the Saigon River, the tributary
of the Dong Nai River.

o In the latter half of the 17th century, the Vietnamese descending from the border area
of China began to pioneer. They had set up the prefectures (huyén) called Gia Dinh by

the Nguyen Dynasty, but natives call it Saigon.

o The city was occupied by the French in 1859 and rapidly developed into the central city
of Cochinaina. In 1950, the Bao Dai regime was established under the auspices of France,
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and it has become the capital of South Vietnam since Vietnam was split into North and
South in 1954.

o The PAVN (often referred to as the Viét Minh) led by Ho Chi Minh, who declared
independence of the Democratic Republic of Vietnam in Hanoi, led the victory in the battle
with France in 1954 and France withdrew from Indochina.

o In 1975, Vietnam (Socialist Republic of Vietnam) was found with the unification of North
Vietnam. Saigon was renamed HCMC by merging the satellite cities, Saigon, Cho Lon,
and Gia Dinh in 1976.

o This was to honor Ho Chi Minh, who is the founder of the Communist Party of Vietnam,
a revolutionary who greatly contributed to the national liberation from the French colonial
rule and the best national leader of modern Vietnam.

B. Census of HCMC

o It is the most populated city in Vietnam and has the highest population density.
8.6% of Vietnam's total population resides in HCMC. As of 2016, the urbanization rate
in Vietnam is about 34.7 percent, and about 25.2% of the total urban population
(33,121,400) lives in Ho Chi Minh City.

o HCMC's annual population growth rate is about 2.5% for the last three years. This is
more than twice the overall population growth rate in Vietnam, which is about 1%. Since
1995, while the population growth rate in Vietnam has decreased from 2% to 1%, the
population of HCMC has increased by up to 5% and its population growth rate remains
to be over 2.5%.

C. Economic Status of HCMC

o Vietnam's economic growth rate was 6.21% in the 1 halfof7 . Meanwhile, HCMC's
economic growth rate was 7.76%, which is higher than other cities.

0 HCMC is playing a leading role in Vietnam's economic growth with its favorable location,
relatively good infrastructure and concentration of foreign investment. In addition, to
create jobs, the government is aggressively implementing policies such as attracting
foreign investment in free trade zones, being focused on fostering IT and electronics
industry and abolishing unnecessary corporate regulations & audits. Looking at the
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industrial structure of HCMC through the number of industries registered in HCMC in 2017,
the service sector accounts for the largest portion.

- HCMC's total industrial output (471,647.7 billion VND) accounts for 23% of Vietnam's
total industrial output (2,046,681.82 billion VND) (as of 6 , General Statistics Office
of Vietnam)

- Trade: Export $30 billion, import $23.3 billion (total exports of Vietnam $175.9 billion,
total imports of Vietnam $173.2 billion). HCMC accounts for 18% of Vietnam's total
exports.

- Total registered foreign direct investment (FDI) registered by 6 : $37 billion

- Unemployment rate 2.96% (as of 2016, Vietnam 2.23%, Ministry of Foreign Affairs and
Trade, 2016)

D. Foreign Investment Environment in HCMC

0 HCMC is the hub of Vietnam's economy, commerce, finance, services, and education,
attracting foreign investment in a wide range of sectors including commercial services,
logistics, finance, insurance, telecommunications, education, medical and legal consulting.

0 The Tan Son Nhat International Airport, which is the largest airport in Vietnam, is in HCMC
signifying that traffic infrastructures and communication facilities are relatively modernized
compared to other areas in Vietnam. It has a large market and rich human resources
due to its large urban population, making it an attractive investment destination for foreign

investors.

o However, high wages, rents, and living expenses are considered disadvantageous when
investing in HCMC. In 2015, land lease rates in HCMC ranked 32™ in the highest in Asia.
In addition, the strict bureaucratic tendency of HCMC, in terms of legal regulations, foreign
investment conditions and taxes, is also a demerit to foreign investment in HCMC.

o Since 1988 to December 2015, the number of projects relying on foreign capital was 19,929
projects in total and its investment size reached about $279 billion.

o As of the end of , there has been 2,381 representative offices of foreign firms in HCMC,

including Korea 215, Hong Kong 237, Singapore 208 and Japan 161. (Based on the
approval of the Ministry of Industry and Trade, Vietnam)
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2. Transportation Status of HCMC

A. Transportation status

1) Road

0 The most common traffic facility in Vietnam is roads. They are subdivided into national

(0]

roads managed by the central government, provincial roads managed by the provincial
government, local roads managed by local administrative units and routes managed by
cities and villages. The total length of the roads in Vietnam is about 222,179 km with
19.0% paved. Paved roads are mainly national roads and provincial roads. The national
road system length is 17,295 km with 83.5% of its length paved. The provincial road
system is 27,762 km with 53.6% paved.

2) Motorcycle

It is the most common transportation system in Vietnam, suitable for the traffic situation
and the most popular mode of transportation (90% of total population).

Currently, there are 45 million motorcycles in Vietnam, and approximately one in two
person owns motorcycles. The number of registered motorcycles in large cities such as
Hanoi and HCMC was 8.5 million (18% nationwide) in 2016.

Most Japanese and Taiwanese motorcycles are produced in Vietnam and the average price
is US$ 2,000~5,000 per vehicle. The less expensive products are imported from China.

- Advantages: It is more convenient than taking the bus or taxi which is limited and
unstructured. It is suitable for traffic situation (narrow streets) in Vietnam. Therefore,
if you are to live in Vietnam for over 90 days, it is very inconvenient to move without
a motorcycle.

- Disadvantages: Motorcycles cause urban pollution and health hazards due to dust and
smoke. Motorcycles are often small and prone to cutting in line, and users often do
not keep up with traffic laws. Therefore, motorcycles cause a lot of traffic accidents.
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Table 7| Commute Scenery in HCMC

Using the same route for motorcycles
and vehicles

Motorcycle Overload

Source: Vietnamese Ministry of Transport Web site(http://mt.gov.vn/)
3) Taxi
o It is the safest public transportation system with the highest utilization rate of foreigners.

It is equipped with wireless communication. The basic fare based on the meter is generally
11,000 ~ 12,000 VND.

4) Bus and Car Rental
o The bus utilization rate is still low, but the utilization rate is gradually increasing due to
the replacement of old buses and the bus route change. Bus fare is 3000 ~ 5000 VND.

Most Vietnam-based companies use private car rental services (including chauffeurs) for
commuting.

B. Transportation Planning and Status of Vietnam

1) Vietnam Transportation Plan

o Sectoral plans have been established to achieve socio-economic development strategies
and sustainable development implementation strategies. The transportation sector has
developed “The Comprehensive Study on the Sustainable Development of Transport

System in Vietnam (2010, VITRANSS 2)”.

o ‘VITRANSS 2’ is a comprehensive transportation development plan until 2020, which was
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established with the assistance of JICA. Short, medium

and long-term transportation

strategies for each transportation system were developed and are underway with the

approval from the prime minister.

- The road sector has 227 projects, including the construction and expansion of highways
and public roads for the entire country (national roads 1A, 14E, 20, 21 and 47, etc.),
the construction of bridges connecting the Mekong River (Dinh Vu, Vinh Thinh, Vam
Cong, Cao Lanh, etc.) and traffic safety improvement plan for big cities such as Hanoi

and Ho Chi Minh City.

- The railroad sector covers plans to build new railways between the northern and
southern parts of Vietnam, to improve the old railway line to increase capacity and

to construct the high-speed railway (HSR).

- The port sector has 68 inland waterways projects and 32 port expansion & improvement
plans such as waterways, ports, safety & institutional improvement and maintenance.

- The airline sector has 26 projects including the new airport construction, the capacity
enhancement of the existing airport and the navigation facility construction.

Table 8 | Transportation Planning in Vietnam

Expressway Network (2015) ‘ 7 Pilot Complexes (2005) ‘

Legend

Natonal Hghway
Project Location

Expressway Project (Comemined)
Exprosswary Project (Proposed)

Legend

Existing Raitway
Project Location

Railway Project (Commitied)

Railway Project (Proposed)

High Speed Raitway

Legend

+  Existing Port
+  Existing Airport
Project Location
®  Port Project (Commiied) |
®  Port Project (Proposed .5
X Aviation Project (Proposed)

N

+  Aviation Project (Committed)

N
o X

Source: The Comprehensive Study on the Sustainable Development of Transport System in Vietnam, JICA, 2010

2) Vietnam Railway Status

o The total length is 2,632 km (62nd in the world). It consists of 6 main lines and other
arterial lines. All lines are single-lined. 84% of meter gauges, 7% of international standard
gauges, 9% of standard gauges and meter gauges combined and railway facilities,
including locomotives, rolling stocks, and railroad bridges, are old.
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- Major railway lines
Hanoi ~ HCMC
Hanoi ~ Lang Son
Hanoi ~ Lao Cai
Hanoi ~ Haiphong
Hanoi ~ Quan Trieu
Hanoi ~ Dong Dang
Kep, Cambodia ~ Uong Bi, Halong
Kep, Cambodia ~ Luu Xa

3) Vietnam's North-South Railway

o The line was established during French colonial rule and was completed over a period

of nearly forty years, from 1899 to 1936. It is a single-track, meter gauge (1,000 mm)
line connecting from Hanoi to HCMC (191 stations, 5 times per day, approximately 34
hours taken for traveling) for a total length of 1,726 km. The average speed of the line
is 60 km/h (40 km/h in old segments).

- Fare: 2,116,000 VND (approx. #105,000) for luxury seats, 921,000 VND (approx.
W46,000) for ordinary seats from Hanoi to Ho Chi Minh

o The railway does not make a great contribution to the national arterial transport network,
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and only 7% of the total freight volume is transported by railway. Tth overall situation
of the railway n Vietnam coexists with both poor side and the average side. In fact, the
railway, which was destroyed during the Vietham War is being temporarily repaired and
are currently in use. Thus, most of the railway needs immediate revamping.

The railway density is 79.6km/10,000kr. The dual standard gauge is only 527 km and the
2,105 km is the meter gauge track. The dual gauge is 237 km. The standard gauge and
the dual gauge are mainly in the northern area and there is a total of 7 lines. The double
Hanoi-Lao Cai Line is the dual gauge, composed of the standard gauge and the meter
gauge, connecting to Kunming in China. The line played an important role during the
Viethamese War.

The Vietnam Railway Network is state-owned and is operated by Vietnamese Railway
(busng sit Viet Nam), which has several subsidiaries related to the railway,
telecommunications, education and other railway maintenance.

There are two railway lines between China and Vietnam. One line connects Haiphong
with Kunming (Yunnan province) in the west, and the other line connects Hanoi with
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Nanning in the east. The line connecting Kunming with the Vietnam border area is being
converted into the only meter gauge and standard gauge in China.

o The Vietnam Railway will be equipped with an international railway network linking
Cambodia, Thailand, Malaysia, Singapore, and Laos.

4) Urban railway in HCMC

0 As economic development led to the rapid increase in road traffic volume in Vietnam,
the chronic congestion and environmental deterioration are worsening. Ho Chi Minh City
plans to construct multiple urban railway lines to reduce the road congestion. The Line1
project is the first full-scale railway construction project in Vietnam. JICA provided yen
loans to the project on the condition that they utilize Japanese science and technology
and Line 1 is under construction.

C. Vietnam Railway Status and Plan

1) Vietnam Railway Organization Status

o MINISTRY OF TRANSPORT (MOT)

- In 1989, the national railway network was reorganized into a state-owned enterprise,
Vietnam Railways, reflecting the market principle. In March 2003, the Vietnam Railway
Structural Reform Plan that designed to separate railway operations from national
management activities was approved.

- Accordingly, the Vietnam Railway Administration, under the Ministry of Transport (MOT),
was established to oversee railway-related matters such as railway policy development
and legal issues.

o Vietnam Railway Corporation

- The Vietnam Railway Corporation (hereinafter referred to as the "Vietnam Railway")
is a state-owned enterprise that manages, utilizes and maintains the railway business
and infrastructure.

- During the structural reform in 2003, the Vietnam Railway was composed of one freight
company (Railway Freight Transport Company) and two passenger transport companies
(Hanoi Railway Passenger Transport Company & Saigon Railway Passenger Transport
Company), each of which has its own business structure.

o The organization chart of Vietnam Railway Corporation
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Figure 3 | The Organization Chart of Vietnam Railway Corporation
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Source: Vietnam Railway Corporation Website (http:/vn.com.vn)

2) Railway Operation Status

o Current status of personnel and vehicle holdings

- The total number of employees of Vietnam Railway is about 46,000.
- The current status of rolling stocks holdings

Table 9| Current Status of Personnel and Vehicle Holdings

Steam
Locomotive

Locomotive

Passenger Car

Freight Car

6,330 cars

19 cars

382 cars

1,057 cars

4,872 cars

Source: Vietnam Railway Corporation Web site (http:/vn.com.vn),
Ministry of Transport Website, Vietnam (http://mt.gov.vn/)

o Annual Operating Status
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Table 10| Annual Operating Status

Classification \ 1999 \ 2000 2001

Passenger Volume 9,251,539 | 9,805,514 | 10,627,419 | 10,782,203 | 11,586,383

Passenger Traffic

. 2,721,903 | 3,199,943 | 3,426,124 = 3,697,231 | 4,041,714
(thousand people/kilometers)

Freight Transport Volume

(Ton) 5,033,301 6,138,563 6,336,139 = 6,943,908 | 8,281,847

Freight Traffic

) 1,360,293 1,901,461 1,999,947 2,337,712 | 2,674,911
(thousand ton/kilometers)

Source: Vietnam Railway Corporation Web site (http:/vn.com.vn)
Ministry of Transport Website, Vietnam (http://mt.gov.vn/)

o Financial Status

- In 2002, total revenues amounted to 1,460,931 million VND, which increased by 14%
from the last year (1,281,556 million VND).

3) Long-term Development Plan for Vietnam Railway

o Long-term Development Plan

- On May 20, 1996, the Vietnamese Prime Minister presented the “Plan"No. 42/TB,” to
guide the development strategy of Vietnam Railway Corporation toward 2000, 2010 and
2020.

- The government will provide funding for the railway development, and the funds will
be recovered by charging facility fees. The plan also includes the investment support
for railway infrastructure and diesel locomotive improvement facilities using ODA
resources.

- On January 7, 2002, the Vietnamese government approved a comprehensive development
plan by 2020 for the railway, telecommunications and transportation sectors in Vietnam.

- Vietnam plans to complete the double track line project between Hanoi-Vinh and
Saigon-Nha Trang by 2020 and to build a new type of railroad that meets modern
standards.

- As part of this plan, the Vietnamese government plans to build a double-track
(1,435mm) for high-speed rail with the main line running from north to south to reduce
the 10-hour travel time between Hanoi and HCMC.

- The line between Hanoi and HCMC is likely to be linked to the international rail network
in the future. The comprehensive development plan also includes the construction of
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circular railway networks in Hanoi and HCMC to form a seamless urban transport

network.

Table 11 | Long-term Development Plan for Vietnam Railway

Category ‘ Project ‘ Description
1 Ha Noi ~ Ho Chi Minh | Existing line
City improvement
2 Ha Noi ~ Lao Cai megrtg\‘/gerggﬁt
Existing line
3 Ha Noi ~ Hai Phong | ibrovement/
Construction
4 Ha Noi ~ Dong Dang E?\g:g\]/geruzﬁt
Railway 5 Dong Anh ~ Thai standardizatio
(2010) Nguyen n completed
6 Kep ~ Thai Nguyen = Maintenance
o a Existing line
7 Kep ~ Cai Lan improvement
S . New
9 Yen Vien ~ Pha Lai construction
10 Sai Gon ~ Loc Ninh = Construction
11 Ho Chi Minh ~ Vung | New
Tau construction
12 Ho Chi Minh ~ Can | New
Tho construction
1 Ha Noi ~ Ho Chi Minh | Double track
City section
2 Ha Noi ~ Hai Phong | Double Track
- New
3 Ha Noi ~ Lan Son construction
- . Section
4 Ha Noi ~ Lao Cai improvement
. 5 Ho Chi Minh ~ Vung | New
Railway .
(2020) Tau construction
6 Ho Chi Minh ~ Loc New
Ninh construction
7 Ho Chi Minh ~ My Tho | New
~ Can Tho construction
. - . | New
8 Thai Nguyen ~ Yen Bai construction
9 Di An ~ Chon Thanh ~ | New
Dac Nong construction

Kunming

Nanning

Thakhek

tnagen

—— 1000mm
——— 1435mm

1000mm & 1435mm
--------------- Dé xudt / Proposed

Source: Vietnam Railway Corporation Web site (http:/vn.com.vn)
Ministry of Transport Web site, Vietnam (http://mt.gov.vn/)
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Table 12| Vietnam Railway Development Plan for 2001~2010

Operation ‘ Infrastructure

- Strengthening the overall railway
infrastructure

- prevention of rock fall and ground collapse
along the west line

- Manufacturing locomotives (1,200 ~ 1,800 hp;
129km/h):60~100carsformetergauge,8~10carsf
orstandardgauge

- Manufacturing high-quality passenger cars
(safe and reliable braking system; little noise):
500~1,000 cars

- Improving the old wooden structures on the
north line

- Mechanization of track repair work,
modernization of telecommunication signal
system

- Retrofitting piers and improving tunnels

- Manufacturing special vehicles that can deliver
vehicles, vegetables, fruits, food, etc.: about
1,000~1,500 cars

- Manufacturing modifying/production facilities& | - Construction of the elevated railway between

repaired products Hanoi and HCMC

- Constructing bogie cars through technology - A study on the construction of the standard
transfer & securing assembly line for gauge/high-speed line between Hanoi and
manufacturing modern passenger cars HCMC

Source: Transport Sector Assessment, Strategy, and Road Map, ADB, 2012
Ministry of Transport Website, Vietnam (http://mt.gov.vn/)

o Vietnam Railway Development Plan for 2010~2020

Table 13| Vietnam Railway Development Plan for 2010 ~ 2020

Operation ‘ Infrastructure

- Constructing the Hanoi-HCMC standard
gauge high-speed line & constructing the
industrial railway line for the industrial zone

- Substituting urban driving/commuter trains
with high-quality/high-speed locomotives

- Importing locomotive assembly facilities and | - Constructing the new line connecting the
advanced standard transportation trains Trans-Asian Railway (TAR) Network with the
production equipment Hanoi-HCMC line

- Manufacturing modern locomotives & - Commencing the automatic train service
constructing vehicle maintenance facilities + Electrification of Hanoi- Haiphong line

Source: Transport Sector Assessment, Strategy, and Road Map, ADB, 2012
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D. HCMC Metro Planning and Status of Vietnam

0 HCMC MRT has nine lines including three monorails and aims to be completed by 2030.

Table 14| Development plan for Vietnam railroad 2010~2020

Line ‘ Section ‘ Operation Start
Line 1 L= 19.7km, 14 stations 2015 ~ 2020
1stage L= 11.9km, 11 stations 2018 ~ 2024
Line 2
2stage L= 5.9km, 5 stations ~ 2030
3A-1 L= 9.7km, 10 stations ~ 2030
Line 3 3A-2 L= 9.96km, 7 stations 2025 ~ 2030
38 L= 12.17km, 10 stations ~ 2030
4 L= 37.6km, 33 stations ~ 2030
Line 4
4b L= 5.2km, 4 stations ~ 2024
1stage L= 8.8%km, 9 stations ~ 2026
Line 5
2stage L= 14.56km, 13stations ~ 2026
6 Line L= 5.6km, 7stations 2025 ~ 2030
Tramway 1 L= 12.8km, main 6 stations ~ 2030
Monorail 1 L= 19.1km ~ 2030
Monorail 2 L= 9.1km ~ 2030
BRT 1 L= 16.9km(Vo Van Kiet) ~ 2022

Source: Transport Sector Assessment, Strategy, and Road Map, ADB, 2012
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3. HCMC Metro O&M Status

A. HCMC Metro MAUR Status of Vietnam

Table 15| MAUR status

Category Description
Established 2007/09/13(119/Qb-UBND, HCMC People’s committee’s decision)
Title Management Authority for Urban Railways

Organization

4 Departments and 4 PMUs

Total 229(40 Master degrees, 73Bachelor degrees, 7 college degrees, 9 Interns,
1 Director and 1 to 3 Deputy directors
. - Director/D/Director & Chief accountant are designated by People’s
Executives

Committee
- Directly under People’s Committee and guidance by central government

Responsibilities

- Plan for construction-operation-development of urban railway until 2020 to
People’s Committee and consultation on project investment, operation &
development

- Direct rule regarding consultation with international partners

- Project implementation, detail plan, problem-solving and efficient resource
use - Organization with PMU for project management and operation
development

- Land acquisition plan in cooperation with local government & privates

Source: HCMC-MAUR website (http://www.maur-hcmc.vn)
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B. Organization Chart and Decision-Making Structure of MAUR
1) Organization Chart of MAUR

Figure 4 | Organization Chart of MAUR

Le Nouayen Minh Quisng (1966/2/14)
S 2016
Major: PhiDL in Consiructon
(Direct Management of Line 1)
MALIR Deputy Direcior MALIR Dty Diresceor
Hoang MhuCuong
W Minh Huyen
Erenurted since June 2017 Tnetgurated Since 2007
[ “
Fnans Planning’ Linel Onganizstion Line 2 LineS
Jrp— ‘ = -y PMUL HR Lz LS “';::"

Source: HCMC-MAUR Web site (http://www.maur-hcmec.vn)

2) MAUR Project Operation System (HCMC Line 1) and Decision-Making Structure

Figure 5 | MAUR Project Operation System (HCMC Line 1) and Decision Making Structure
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Source: HCMC-MAUR Web site (http://www.maur-hcmc.vn)
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IV. Preliminary Study on HCMC Metro Operation Management and Preparation \

IV. Preliminary Study on HCMC Metro
Operation Management and Preparation

o According to the urban railway construction plan of the Vietnamese government which
was initiated to solve serious traffic problems, Ho Chi Minh City tried to prepare operation
and management system of the urban railway, but HCMC had no experience in railway
operation thereby faced difficulties. HCMC made a request to Japan for technical
assistance (TA). The following data are the result reports on the TA provided by JICA
to HCMC and MAUR; (1) Special Assistance for Project Implementation (SAPI) for Ho Chi
Minh City Urban Mass Rapid Transit (UMRT) Linel, Eastern Section (2009), (2)
Implementation Report on the Project for Support on Set up of Operation & Maintenance
Company of Urban Railways in HCMC (2013), (3) SAPI for Ho Chi Minh City Urban Railway
Construction Project (2016).

1. Special Assistance for Project Implementation (SAPI) for

HCMC Urban Mass Rapid Transit (MRT) Line 1, Eastern
Section (2009)

A. Scope of Technical Assistance

1) Support for establishing an implementation organization for operation
and maintenance

o The scope of support for establishing an operation and maintenance implementation
organization includes; (1) definition of operation organization, (2) support for the legal
and administrative procedure for establishing an operation organization, (3) support for
preparing the required items for operation organization including an organization chart,
work scope, finance plan, budget policy and fare policy.
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2) Support for preparing a work road map covering commercial operation

o The aim of this task is to make sure that the roadmap including commercial operation
prepared by MAUR can be consistent with the roles of an operating organization derived
from Task 1.

3) Development of detailed action plan for preparation of establishing an
operation organization

0 The aim of this task is to give support for developing a detailed action plan of the roadmap
that is completed in Task 2.

4) Seminars and consultation

o0 The aim of this task is to hold a seminar on Task 1, 2, 3 and have a discussion on the
establishment of an operating organization to ensure that the Vietnamese government
can decide on the establishment of an operating organization without delay.

B. Result of Technical Assistance

1) Support for establishing an implementation organization for operation
and maintenance

o The result of support for establishing an implementation organization for operation and
maintenance includes, (1) role of operation organization, (2) structure of operation
organization, (3) ownership of company assets, (4) business area, (5) organization chart,
and (6) finance plan, as follows;

34



IV. Preliminary Study on HCMC Metro Operation Management and Preparation \

Table 16 | Details of support for establishing an implementation
organization for operation and maintenance

Classification ‘ Description

Roles of

o + Operation and management of a safe and reliable HCMC Metro
organization

Structure of

A +100% invested by HCMC, No. 1 company limited
organization

Ownership of | «Required to transfer all E&M and infrastructure assets from HCMC to an
company assets, operator

Business area + It is efficient for a new operator to operate all lines to be operated in HCMC.

[ company Owner MauR) |
|

Head Oriica

I 1
Board of supervisors] | Chairman |
| Eoard of General Dirciors |

Organization
chart

MOTE:

1 Tha functiorn o beard of s rvincm Includs supasving
Chudrraas wad Zarw el Dimciom: and cosdiscing) ki mad madit

2 Inchucdes zasiing Iof s e

“1Eakt & Mo crnicnl

4 OCC: Opeswing Contra] Canier

+ As fare policy should be annually adjusted depending on the actual ridership,

Finance plan o ) . g . .
P it is meaningless to discuss it in detail at this moment.

Source: SAPI for Ho Chi Minh City UMRT Linel, Eastern Section (2009)

2) Support for preparing a roadmap covering commercial operation

0 Because of the support for preparing a roadmap, given the pre-operation for commercial
operation including test and commissioning, about 3 years is needed after an operator
is established. The details of work roadmap are as follows.
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Table 17 | Summary of Work Roadmap

Year ‘ Description

Establishment of Preparation Unit (PU)

By 2010 Analysis of the Vietnamese railway laws

Development of business plan including organization plan and finance plan
2010~middle 2012 | Preparation of company mission, vision, and charter
Approval of HCMC

Preparation of company rules and work manuals

Establishment of operator

Construction of company work process system (excluding subsidiary
business)

2012~middle 2013

Construction of work process system including subsidiary business
2013~late 2015 Construction of office IT system
Employment and education of operator's employees

Opening (commercial operation begins) % To be opened in late 2015 at
the time of preparing the report

Source: SAPI for Ho Chi Minh City UMRT Linel, Eastern Section (2009)

From late 2015

3) Development of detailed action plan for preparation of establishing an
operation organization

o A detailed action plan for the preparation of establishing an operation organization was
developed by dividing into HCMC People's Committee, Task Team (composed of 11
persons belonging to HCMC People's Committee and MAUR in accordance with the
Vietnam Decision “4211/QDUBND”, “5047/QD-UBND”), MAUR, and Preparation Unit (PU).
Detailed work plan by the organization is summarized, as follows.

Table 18 | Summary of detailed work plan by organization

Classification ‘ Description

HCMC People's | Review and approval of reports submitted by MAUR and Task Team (Required
Committee to approve company investment prior to establishing an operator)

Regular report to the HCMC People's Committee on the preparation of company
Task Team foundation
Review of documents prepared by the PU

Organization of PU

MAUR Increase of PU staff

Analysis of railway laws and applicable laws
PU Work on operator registration
Preparation of operator's rules draft, etc.

Source: SAPI for Ho Chi Minh City UMRT Linel, Eastern Section (2009)
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4) Seminars and consultation

0 5 seminars in total were held, and the details for each seminar are summarized as follows.

Table 19| Summary of seminars and consultation

Classification ‘ Description

1st seminar | Share of project schedule

Check of operator organization, finance plan, and risk assessment
Preparation of PU organization

PU will work at the operator after it is established

Request to JICA for additional TA regarding operator establishment

2nd seminar

3rd seminar | Modified according to the change of work road map schedule

Consultation on operator's name

Consultation on operator's staff, department, and title

4th seminar | Check of detailed legal restrictions on operator establishment
Consultation on finance plan including capital from the HCMC People's
Committee

Consultation on the procedure for operator establishment

Sth seminar Consultation on possibility of office IT system investment by JICA

Source: SAPI for Ho Chi Minh City UMRT Linel, Eastern Section (2009)

2. Implementation Report on the Project for Support on
Set up of Operation & Maintenance Company of Urban
railway in HCMC (2013)

o The aim of this TA on an operator foundation is to (1) establish an administrative system
required for company establishments such as operator's rules and work manuals, and
(2) strengthen the capacity of a PU by visiting Japan.

A. Scope of Technical Assistance (TA)

1) Administrative management and safety management

o The aim is to establish an overall action plan, define the scope of a TA, develop operator's
rules and work manuals and establish safety management rules for the success of this TA.
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2) Human resources

0 The aim is to support the rules on the function and authority of each department of the
HCMC Metro operator and present a plan for recruiting employees who are qualified for
each department, based on the example of the Japanese urban railway agencies.

3) Finance

o The aim is to establish an accounting system, budget management system and
procurement rules and conduct researches in securing financial stability of a company.

4) Sales
o The aim is to study about terms and institutions for the organization and rules, general

conditions of passenger transport, fare fixation and adjustment system and subsidiary
business in sales.

B. Result of Technical Assistance (TA)

1) Administrative management and safety management

o This task allowed Seoul Metro Consortium to clarify the roles of a PU, carry out training
for strengthening its capacity, and establish the operator's rules and safety management
rule. The result of the task is summarized as follows. (In this TA, the title of a PU was
changed to the Preparation Unit for Setting up the O&M Company (PUC).
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| Summary of task results in the area of administrative
Table 20
management and safety management

Classification ‘ Description

Study on literature survey of PUC (Procedure for company establishment,
etc.)
Strengthen (Training in Japan) Experience in the urban railway operation and
capacity of a PUC | management of Japan (10 days in January 2012)
- Lecture on the roles of an HQ, lecture on driver's qualification test, visit
to control center and depot and experience in vehicle simulation, etc.)

Study on internal rules on the Japanese urban railway companies after
translating into Vietnamese

Study on authority and responsibility of each department (Use of internal
information provided by Saigon Bus Co.)

Study on each
department of
operator

Study on safety through examples of JR East and Osaka City metro
Study on examples of accidents due to human errors (Enterprise safety
management is required due to the Vietnamese's low awareness of safety)

Study on safety
management

Study on office IT system through the examples of Osaka City metro and

Singapore MRT

- IT system method:

(1) Universal computer method the same as Osaka City metro

(2) Package-type server and software method the same as SAP

- Proposal for (2) package-type server and software method which is cost
effective

Study on office IT
system

Source: Implementation Report on the Project for Support on Set up of Operation & Maintenance Company of Urban
Railways in HCMC (2013)

2) Human resources

o This task allowed Seoul Metro Consortium to establish rules on the work scope of a
personal organization including office regulations, labor mobilization plan, title
classification and employment deployment. The details are summarized, as follows.
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Table 21 | Summary of task results in the area of human resources

Classification ‘

Study on human
resources
organization

Description

Used as reference data by obtaining the organization chart of the local Saigon

Bus Co.

Study on human resources based on the personnel regulations of Osaka City

metro

The personnel staff of Osaka City Metro paid a visit to HCMC for a local study.

- Study on employee recruit plan, employee training plan, labor management
and retirement

Labor
mobilization plan

Need considering the employee's high turnover rate and annual decreasing
rate

Development of wage system depending on the education level of employees
Estimation of the total employees (HQ and other offices, respectively)

Study on title
classification

Study on the duty and job classification of the Japanese urban railway
companies after translating into Vietnamese

Study on differential payment by the class of position (Use of position and
wage level based on the Japanese examples)

Study on
employee
deployment

Study on employee deployment regarding working hours and shift work of
the Vietnamese companies, based on the Vietnamese railway and labor laws
(Establishment of basic rules on shift work)

Study on employee deployment plan considering the structure of a station
(No. of gate, etc.)

Estimation of the number of drivers using the total train operation hours
(additional discussion required)

Study on driver's
license

Use of the required training time data before commercial operation in Cairo

and Singapore

Study on driver's training time

- Theoretical training and OJT for drivers are 400 hours, respectively, which
is the Japanese standard.

Study on driver's license issuing

- Osaka City metro can't issue the Vietnamese driver's license (However,
certificate of theoretical training course is issued)

Source: Implementation Report on the Project for Support on Set up of Operation & Maintenance Company of Urban
Railways in HCMC (2013)

40



IV. Preliminary Study on HCMC Metro Operation Management and Preparation \

3) Finance

o This task allowed Seoul Metro Consortium to establish an accounting system, budget
management system and procurement rules and conduct researches in securing financial

stability of a company. The details are summarized, as follows.

Table 22 | Summary of task results in the area of finance

Classification ‘

Study on
financial laws

Description

Study using the local management consultant

- Study on the Vietnamese financial laws account standard and taxation system
The financial staff of Osaka City metro visited Vietnam for financial study.

Draft the articles of association of a finance-related company

Study on the accounting system of the Japanese urban railway companies

- Necessary to study on the Vietnamese laws and accounting standard required for
establishing an accounting system

Study based on the accounting system data provided by the local Saigon Bus Co.

Study on Study on accounting items that affect revenue and expenditure (income,
accounting expenditure, depreciation, etc.)
system Development of in-house fund management system including collateralized debt

Study on asset management system

- Proposal for a draft of procurement rules using the office IT system

Study on cash handling system using the cash handling system of the Japanese urban
railway companies

Study on budget

Study on a budget plan and closing accounts of the Japanese urban railway
companies, based on which an operator's budget plan was drafted.

mag;g;r:qent Study on a budget plan and closing accounts of Saigon Bus Co., and based on which
an operator's budget plan was drafted.
Study on procurement system of the Japanese urban railway companies and Saigon
Bus Co., based on which operator's procurement rules were drafted.
Study on Study on material code development and inventory management system linkage plan
procurement - Survey on the asset list of the Japanese urban railway companies and it was used
rules as reference data for developing an asset list of an operator.
Preparation of material procurement system overview (Based on the Vietnamese
laws and customary practice)
Study on Preparation based on the current n.umeri.cal values such as demand forecast, inflation
securing and wage level ’on the basis of financial model develqped in the SAPI Study '
financial Study on the policy for the debt of an operator and subsidy from the HCMC People's
o Committee
stability

- Calculation of loan and subsidy from the HCMC People's Committee

Source: Implementation Report on the Project for Support on Set up of Operation & Maintenance Company of Urban
Railways in HCMC (2013)
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4) Sales

o This task allowed us to study about terms and institutions for the organization and rules,
general conditions of passenger transport, fare fixation and adjustment system and
subsidiary business in sales. The details are summarized, as follows.

Classification ‘

Study on
organization and
rules in the area

Table 23 | Summary of task results in the area of sales

Description

Study on the sales rules of the Japanese urban railway companies and Saigon Bus Co.,
based on which sales details of an operator were selected and organization rules were
drafted

of sales Study on the guideline for cash handling at a station and station attendant's work
Study on general conditions of passenger's transport of the Japanese urban railway
companies after translating into Vietnamese
- Draft general conditions of passenger transport, based on general conditions of
General passenger's transport of Osaka City metro
conditions of Analysis of rules of VNR and Saigon Bus Co.
passenger - Acquisition and study of general conditions of passenger transport. Saigon Bus Co.
transport has no general conditions of passenger transport and has only the agreement in

accordance with the decision of the HCMC People's Committee.
Study on the rules on general conditions of passenger transport
- Draft rules on issuing various discount tickets and handling lost articles

Study on fare
fixation and
adjustment

system

Study on fare system of the Japanese urban railway companies (Distance-based rate

system, single rate system)

Study on foreign urban railway fare system (London Zone system, Paris rate system)

Study on the fare system of Saigon Bus Co.

- Saigon Bus Co. uses the fare system decided according to the regulations of the
HCMC People's Committee and it has no unique fare system.

For Line 1, the ticket systems are all designed for IC card, and tickets are issued by
the automatic vending machine.

Study on the Japanese fare adjustment procedure (Study on the yardstick system)

Study on the level of urban railway fare adjustment in Singapore and other countries

Study on subsidy in case of deficit

- The possibility of deficits due to less demand and high inflation and a plan for subsidy
support from the HCMC People's Committee is required.

- Necessary to prepare the basis of an operator's subsidy support according to the
Vietnamese railway laws (Method to receive legal subsidy: Qualification of public
company specified in Decree31 and according to the Vietnamese railway laws)

Study on
subsidiary
business

Draft a plan for an operator's subsidiary business through the case study on subsidiary

business of the Japanese JR East and Osaka City metro

Draft the rules on lease business and advertisement business in the station through

examples of Japan

Investigate a candidate company for subsidiary business that can represent the operator

for store operation in the station and advertisement in the train

Case study on the subsidiary business of Saigon Bus Co.

- Use Saigon Bus Co.-owned gas station as bus parking place and training center site
for bus drivers

Source: Implementation Report on the Project for Support on Set up of Operation & Maintenance Company of Urban
Railways in HCMC (2013)
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3. SAPI for Ho Chi Minh City Urban railway Construction
Project (2016)

o This TA regarding the establishment of an operator deals with the overall progress until
the Decision on Establishment of HCMC Line 1 Operator was announced in December 2015
as well as technical assistance required for establishment of an operator. The overall progress
of an operator is as follows.

Table 24 | Progress of operator establishment and registration (as of March 2016)

From Jul. 2013 | Drafted the establishment of the HCMC Metro operator (MAUR)

4
Oct. 24, 2014 Completion of proposal for establishment of the HCMC Metro operator
(MAUR)
4
Nov. 6, 2014 | Submitted the proposal to the HCMC People's Committee (MAUR)
\
Nov. 12. 2014 Made a request to Prime Minister for approval of the proposal for
T establishment of an operator (HCMC-PC)
4
By Mar. 2015 | Survey and discussion on the government's comments
\u
Aor. 21. 2015 Submitted the proposal for establishment incorporating the government's
pr. <%, comment to Prime Minister (HCMC-PC)
g
May 26, 2015 | Prime Minister's approval for establishment of the HCMC Metro operator
4
Consultancy on the company established with the government
By Sep. 2015 | Submitted the company establishment plan to the HCMC People's Committee
(MAUR)
d
Decision on the company establishment announced by the HCMC People's
Dec. 1, 2015 .
Committee

Source: SAPI for Ho Chi Minh City Urban Railway Construction Project (2016)
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A. Scope of Technical Assistance

1) Establishment and management of urban railway operator

o The aim is to provide technical assistance for documentation on establishment and
registration of an operator, strengthening the capacity of a PUC, deploying the employees
of operation/maintenance department, sharing information on the construction project
for the HCMC Line 1, sharing information on the establishment of the Hanoi urban railway
operator and coordinating trainees to Japan.

2) Support for survey of urban railway regulatory agencies and research

o The aim is to provide technical assistance for sharing the roles between the urban railway
regulatory agencies and MAUR, organization, and work activities of the MAUR regarding
the establishment of an urban railway operator, and safety management.

3) Support for strengthening capacity of operator's employees

o The aim is to support the education curriculum for the urban railway operator's employees
including the driver.

4) Support for TC2 preparation

o This TA is categorized into 2 stages; insufficient part in this TA and the area requested
by the MAUR. This TA deals with the preparation of 2-stage technical assistance to provide
technical assistance continue until the HCMC Line 1 is opened.

B. Result of Technical Assistance (TA)

1) Establishment and management of urban railway operator

o This TA discusses technical assistance for documentation on establishment and registration
of an operator, strengthening the capacity of a preparation unit (PU), deploying the
employees of operation/maintenance department, sharing information on the construction
project for the HCMC Line 1, sharing information on the establishment of the Hanoi urban
railway operator and coordinating trainees to Japan.

The details are summarized as follows.
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Classification ‘

Establishment of
operator

IV. Preliminary Study on HCMC Metro Operation Management and Preparation \

Summary of the results of support for urban railway operator
establishment and management

Description

Approval of Prime Minister for the establishment of the HCMC Metro operator
(May 26, 2015)
Decision on establishment of the HCMC Metro operator (Dec. 1, 2015)

Strengthen
capacity of PUC

Increase of PUC staff from 5 to 9(Additional 4 are part-timers)
9 trainees in total requested to join the training.
OJT for accounting system through the local consultant (42 times)

Share
information on
the HCMC Line 1

Information on Line 1 office IT system, AFC system, control center, and
operation rules were shared, but the in-depth discussion was not made. It
will be dealt with in TC 2.

construction Required to prepare fire protection manual (Emergency response manual,
project disaster-prevention procedure, etc.
Share

information on
the Hanoi urban
railway project

Workshop for sharing information three times in total
- Consultation on implementation of operator establishment process, sharing
information on safety measures and contract method

Field trip to
Japan

9 trainees will go on a field trip to Japan for 40 days, but the detailed schedule
will be discussed later.

Source: SAPI for Ho Chi Minh City Urban Railway Construction Project (2016)

2) Support for survey of urban railway regulatory agencies and research

Table 26 |

Classification ‘

Roles of operator

Summary of the results of support for survey on operator regulatory
agencies and research

Description

Seminar on the roles of the MAUR as a subject that manages an operator
through the Japanese example and Hanoi case study

rngLa;Z;y - At this moment, MAUR is the most appropriate agency.
9 Detailed roles of HCMC and MAUR will be discussed later (TC2)
The human resources of a new operator will be organized, based on those
Roles of the
MAUR of the MAUR.
Detailed personnel deployment will be discussed later (TC2)
Gather information through the Hanoi example
Safety ) .
The Japanese safety management system will be applied to an operator.
management

- Seminar on the topic of safety management system of Japan

Source: SAPI for Ho Chi Minh City Urban Railway Construction Project (2016)
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o This TA discusses technical assistance for sharing the roles between the urban railway
regulatory agencies and MAUR, organization, and work activities of the MAUR regarding
the establishment of an urban railway operator, and safety management. The details are
summarized as follows.

3) Support for strengthening capacity of operator's employees

o The aim is to support the education curriculum for the urban railway operator's employees
including the driver.

Table 27 | Summary of the results of support for strengthening capacity
of an operator's employees

Classification ‘ Description

RVC (Railway Vocational College) will be used for driver training, based on
Employee training | No.127/QD-BGTVT issued by MOT.

(including driver) | Driver's license can't be issued in Japan (However, certificate of completion
is issued)

Driver's license test | Share information on the driver's license test rules (31/2015/TT-BGTVT)

Source: SAPI for Ho Chi Minh City Urban Railway Construction Project (2016)

4) Support for TC2 preparation

o This TA is categorized into 2 stages. This TA discusses an insufficient part in this TA and
the area requested by the MAUR. This TA deals with the preparation of 2-stage technical
assistance to provide technical assistance continues until the HCMC Line 1 is opened (TC
2 will begin 3 years before the opening of Line 1.
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Table 28| Summary of the results of support for TC2 preparation

Classification ‘ Description

Registration of
operator

The HCMC People's Committee needs to complete the registration of an
operator prior to TC2, based on Decision on the establishment of an operator.

Strengthen
capacity of PUC

JICA made a request for increase of staff (19 persons including new 4 in total)
Organization chart of an operator needs to be prepared in advance.

Confirmation of
opening date of
Line 1

As a detailed preparation work including training can't be carried out while
Line 1 opening time is not determined, it is necessary to check the opening
date of Line 1.

How to train
drivers

Currently, there is a discrepancy between Japan and Vietnam in driver's license

issuance.

- Vietnam made a request to the Japanese agency for issuing a driver's license
through the OJT in Japan.

- Driver's licenses issued in Japan can be changed to the Vietnamese driver's
licenses in VNR.

Preceding
subjects of PUC

Check if the existing preparation work for establishment of an operator
conforms to the Vietnamese legal system and customary practice

Study on job capacity and know-how at the stage of O&M

As the opening date is delayed due to the late construction of Line 1, a
continuous communication with the department related to Line 1 construction
project is required.
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V. Analysis of urban railway system O&M
in Korea [focused on needs]

1. Analysis of the Vietnamese needs

A. MAUR Demands

o Investigation of the project requirements and needs for HCMC Metro O&M were conducted
based on the SAPI reports and through consultations with MAUR. MAUR was interested
in the know-hows and of the success stories of railroad operators, particularly Seoul
Metro’s operation system. The details of MAUR’s requirements are summarized below:

Table 29 | Requirements for HCMC Metro O&M

Category ‘ Description

Urban railroad-related laws & regulations in Korea
- O&M regulation based on relevant law
- Legislation system, urban railway law, and railroad safety law

Legal system for urban
railway O&M

Driver’s license system | Analysis of foreign railway vehicle driver's license system and process
and training -Application of driver’s license system to HCMC rail transit

Railroad safety approval | Railroad operation and facility safety approval system
system - Railroad SMS, operation, O&M program, and RAMS

O&M organizations with responsibilities of Seoul Metro and Japanese
railroad operators
- Organization of railroad operators and responsibilities

O&M organization and
responsibilities

Preparation for opening | Laws about railroad operation and operation procedures
and test & - Cases of Seoul Metro Line 7 extension and Gimpo LRT
commissioning - Test & commissioning procedures

Source: Agreement between SEOUL METRO Consortium - MAUR
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0 Besides the above requirements, HURC1 was interested in Seoul Metro’s O&M manual for
it had no O&M guidelines yet. Furthermore, implementing an integrated fare system, life safety
system for safe operation and regulations for excavation were also recommended.

0 Requirements in (Table 29) were addressed by MAUR in preparation for Line 1 operation.
MAUR was interested in learning the cases of urban railway operators which are described
in the later part of this report.

2. Urban Railway-Related Laws in Korea

A. Legislation system in Korea

1) Administrative management and safety management

o Korea has a statute law system (constitution, law, order, treaty, ordinance, and regulation).

o Korea's law system comprises the constitution, laws to implement the constitution,
presidential decree, prime minister's ordinance and administrative legislation.

o An administrative regulation is a guideline for performing the duties or work process in
the administrative organization.

2) Legal system

Figure 6 | Legal system in Korea

Category Types of decree Decree example
T e
t Korea Constitution
1 Stage e Constitution
Urban Railroad Act

Enforcement Decree of
Urban Railroad Act

2nd stage law

Ordinance of Urban Railroad Act Enforcement
Prime Minister Regulations

Urban Railroad earthquake resistant

Administrative Rule design standard

5th stage

Local gov't — Rules on Seoul Metropolitan Gov't

ey ordinance, rule Urban Railroad Construction Standards

Source: National Law Information Center Website (2017), www.law.go.kr
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B. Railroad-related Legislation Status

o Railroad-related laws in Korea are summarized as follows.

Table 30 | Railroad-related laws

Objective

Organization

Railroad + To enhance the competitiveness of railroad
Development Railroad industry, development foundation, operation
1 Framework industry efficiency and public interest and national KORAIL, KRNA
Law economic development
: . +To establish the order and foundation for KORAIL
2 EntE?”:igaed Act oR?-:!Irra%?gn efficient operation, help develop the railroad Railroad
P P industry and provide user's convenience enterprises
Railroad Railroad + To establish the railroad network, build the KRNA. railroad
3 Construction | constructio railroad, legislate the laws for station area enterorises
Act n development and develop the public welfare P
Local
Urban Railroad Urban + To promote the urban railway for smooth traffic government,
4 Act railroad in urban area, operation efficiency and provide SMRT, Urban
operation user's safety and convenience railroad
enterprises
- : + To define the regulation for railroad safety and .
Railroad Safety | Railroad : P All railroad
5 establish the safety system for public interest F—
Act safety and welfare. organizations
Tramway + To secure the safety of rail facilities and . :
6 | Transportation Track efficient operation of rail transportation and Rail business
p business It op P enterprises
Act operation.
Special Act on . +To define the rule to deal with the
7 Metropolitan Metropolit transportation in an urban area in a Relevant
Transport an Railroad hensi organizations
Management comprehensive way.
aL\?i\;Vtigr? + To investigate and identify the cause of the
8 railroad. Railroad railroad accident by aviation & railroad All railroad
accident accident investigation committee so as to prevent the organizations
investigation accident and secure the safety
Law on Public + To establish the rule for management of public
9 Operation by enterprise organization and responsibilities, efficient and | KORAIL, KRNA
Public Agency P transparent operation
Local Public Local + To define the rule for management by local
10| Enterorise Act public government or by corporation which will Seoul Metro
P enterprise manage for rational management
Act on Private Private + To promote the private investment in social
1M Investment in investor infrastructure to build and operate it in efficient | Private investor

SOC

and creative way

Source: National Law Information Center Website (2017), www.law.go.kr
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C. Urban railway-related laws

1) Objective and definition of Urban Railroad Act

o Urban Railroad Act is aimed to promote the construction of the urban railway and to
rationalize the operation for smooth transportation in the urban area, thereby providing a safe
and convenient system to all customers.

0 "Urban railway" refers to the monorail, tram, linear induction motor, maglev train and other
rail transportation means.

2) Structure of Urban Railroad Act

Figure 7 | Structure of Urban Railroad Act

Presidential
Decree

Enforcement Decree of
Urban Railroad Act

Urban Railroad
Act

Urban Rail Transit
Earthquake Resistant Desi
Standard

Construction Standards

Lzl Seoul Metropolitan Gov't Bond

Ordinance

Establishment Plan
Establishment Plan for Each Lines

Ordinance on Compensation

Standards for the Use of
Underground Land for the
Construction of Seoul
Metropolitan Gov't Metro Line

Source: Ministry of Land, Infrastructure, and Transport (2017), Urban Railroad Act
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D. Railroad safety-related law system

1) Objective of Railroad Safety Act

o Railroad Safety Act defines the regulations necessary for railroad safety as well as
establishing a railroad safety management system for enhancing the public welfare

2) Structure of Railroad Safety Act

Figure 8 | Structure of Railroad Safety Act

Admiinistrative
Rule

Presidential
Detree

Railway Safety Law
Enforcement Decree

«Railroad traffic control aperation regulation
«Regulation regarding arganizing & operation of
Railroad engineering examiner committee
«Guideline regarding report on Railway accident, efc.
«Railway safety management system approval &
inspection implementation guideline

«Guidelines an Renewal of rolling stock operation
licanse

> «Guidelines an health checkup of railway worker &
rolling stock operation license examinee
«Enforcement guideline on railway standard size
management

«Korea Railway Standard

« Work guideline on railway workers drinking and
substance abuse test

« Work guideline on activity limitation in railway
preservation district

« Designation guideline of railway safety professional
institution

ing stock operation license training institution
criteria announcement

« Work regulation of railway safety supervisor
andard of railway facility
andard of railway safety management

s technical standard
« Rolling stock technical standard

Source: Ministry of Land, Infrastructure, and Transport, (2017). Urban Railroad Act
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3. Urban railway Driver's License System in Korea

A. License Type of Locomotive Engineer

o To be able to operate a train according to the Railroad Safety Act, driver’s license must
be issued by the Ministry of Land, Infrastructure, and Transport (“MOLIT”). The license is
classified into 5 categories such as high-speed vehicles, Class 1 electric cars, Class 2 electric,
diesel, and railway equipment.

0 HSR license is needed to run a train at a high-speed of 200km/h and a class 1 electric
locomotive license is needed for electric vehicles (locomotive by electric power). Electric car
(railway vehicle by distributed electric power) for urban railway requires a class 2 electric car
license and a diesel car license is needed for diesel locomotive (locomotive by diesel engine)
on railway, diesel car (railway vehicle by distributed diesel power) and a steam locomotive
(locomotive by steam engine). Railroad vehicle driver's license holder is qualified to drive a
railway vehicle that runs at 25km/h or less at depot, regardless of type of vehicle. To drive
another vehicle than that of designated on the license, drivers must complete a training session
at the MOLIT.

Table 31 | Type of license and the vehicles

Classification ‘ Description

High speed train

License for High-speed train Vehicle indicated by the railroad equipment license

Electric locomotive

License for Class 1 electric car L . . .
Vehicle indicated by the railroad equipment license

Electric car

Vehicle for class 2 electric car T . . .
Vehicle indicated by the railroad equipment license

Diesel locomotive, diesel car, steam locomotive

License for diesel car R . . .
Vehicle indicated by the railroad equipment license

Machine and instrument needed for construction and
License for railroad maintenance of railroad

equipment Railroad restoration equipment that runs railroad and road
Vehicle that runs at 25km/h or less on dedicated railroad

Source: Article 11 of Railroad Safety Act enforcement regulation [Attachment1]
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o To qualify for the railway vehicle driver’s license, applicants must be over 19 years old
and shall meet the requirements as indicated on the Railroad Safety Act. They must pass
physical examinations and an aptitude test and must complete training courses organized by
the MOLIT. Those who completed the training course shall obtain the driver's license through
the test and shall receive the operation practice on the actual railway route prior to official
driving of the train. The process to obtain the license for class 2 electric car is shown in Table
32.

B. Procedure to Obtain a Class 2 Electrical Cars License

Table 32| Process to obtain the driver's license of railway vehicle

Classification ‘ Process

Physical examination and aptitude test

Stage 1 - Physical examination at MOLIT-designated hospital

- Aptitude test at MOLIT-designated agency

Training at MOLIT-designated training institution

Stage 2 - Class 2 electric car: 410 hours of technical education
Written examination
Stage 3 - 4 times a year by Korea Transportation Safety Authority

for railroad safety

Skill test (those who passed written examination)
Stage 4 - by KTSA

Stage 5 License issued

Source: Article 11 of Railroad Safety Act enforcement regulation [Attachment 1]

C. Physical Examination

o Applicants must pass the physical examination at designated medical institutions.

54

Physical examination for railway vehicle driver's license includes;

- General defect: Malignant tumour, hypertension, epidemics
- Nose, mouth, and throat: Communication function

- Skin: Skin problem, Hansen's disease

Chest: Tuberculosis that may affect job performance
Circulatory system: Kidney failure, and arrhythmia, etc.
Digestive function: Chronic hepatitis, anaemia

- 40 points per subject, 60 on average or higher (60 at least

- 60 points per subject, 80 points on average at least
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- Urinary system: Chronic nephritis

- Endocrine system: Thyroid, diabetes

- Blood system: Leukaemia

- Nervous system: Nervous system that may affect walking or sitting
- Others: Limb disorder, hearing, sight and mental disorder

0 Based on the Article 40 of the enforcement regulation, drivers are obligated to get health
examination every two years.

- Initial examination: Physical examination before mobilizing to the task.

- Regular examination: Every other year after initial examination

- Special examination: When the job performance is difficult due to railroad accident or
disease at railroad operator's discretion.

D. Aptitude Test

0 Those who wish to obtain a driver's license according to the Article 15 of Railroad Safety
Act shall pass the aptitude test hosted by MOLIT to identify the qualification as a railway
vehicle driver.

o Attitude test are carried out by a specialized agency designated by MOLIT and currently,
KORIL is the only eligible agency in Korea.

o Aptitude test includes multiple questionnaires and a response test. The first part is to
check the intelligence, attitude, and personality while the second part is to check speed
prediction, attentiveness (selective attention, attention allocation, and continuous
attention), distance perception and stability.

o And the driver shall undergo an aptitude test according to the Article 41 of enforcement
regulation, which is categorized as below.
- Initial Test: Before starting the task
- Regular Test: Every 10 years after initial test
- Special Test: When difficult to perform the task due to railroad accident or disease
at railroad operator's discretion.

E. Education and Training

0 Those who wish to obtain a railway vehicle driver's license shall take the training program
as indicated by MOLIT to have the knowledge and ability for train operation in accordance
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with the Article 16 of Railroad Safety Act.

o MOLIT designates a training institution for train operation training and currently there
areb institutions (3 by railroad operator and 3 in colleges) including the KORAIL training
center.

1) Selection of trainees

o Trainees are selected among those who have experience and of those who do not in
the field of railroad, or among the students at colleges. The training course is classified
depending on the trainee’s career history. Trainees from the inexperienced group are
selected via open competition and the students by recommendation from the dean.

Table 33| Selection of trainees by institution

Category Trainee Selection Test subject
Inexperienced Open competition ) Rallway safety,
. Physics
Railroad operator
Experienced Recommendation + Eligibility
Inexperienced Open competition ) Rallway safety,
physics
College
Student Recommendation » Recommendation

Source: SK Cho (2014). “Study on empirical analysis of railway vehicle driver's license system, Graduate School of
Information, Dongyang University

2) Training course for class 2 electric car license

0 Those who are over 19 years old meeting the requirements in the Article 11 of Railroad
Safety Act and those who have experiences are classified into 4 categories as shown in Table
34 below.
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Table 34 | Training curriculum and course for class 2 electric locomotive license

Curriculum ‘ Hours ‘ Subject

Unexperienced 410

+ Field practice
« Operation practice

Wh ked for 3 . iroad : and simulation
. o worked for 3 years in railroad operation ;
Experienced field operation

Who worked for 1 year as train operation
assistant or 2 years as assistant for electric car

+ Emergency measures

Railroad equipment license-holder

Diesel car or class 1 electric car license-holder

Source: Article 20 of Railroad Safety Act [Attachment 7]
3) Training Institution’s Training Subject & Training Time
o Training from the initially appointed training center includes both theoretical and technical

training. However, theoretical training is currently closed. However, there are some
institutions that voluntarily conduct theoretical training.

Training curriculum and course for class 2 electric

Table 35 IIocomotive license
Classification Subject ‘Trammg Time .
Inexperienced | Experienced
Railway related law (inexperienced) 50 15
Introduction to Metro System 50 15
Structure & Function of Electric Car 120 55
Theoretical - L
Training Introduction to Driving Theory 30 15
&Others Emergency Action 30 10
Team Work Training & entrance/completion 10 _
ceremony
Theory Training Total 290h 110h
Site Training 410h 100h
Functional . . - L
Training Driving Work & Simulation Training
Emergency Action Practice
Total Theory Training + Technical Training 700h 210h

Source: Seoul Metro (2013), Operation rules for railway vehicle driver’s license training, Seoul Metro
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F. Train Driver's License Exam

o Those who wish to obtain railway driver's license must pass the MOLIT-organized driver's
license test. The test is carried out by Korea Transportation Safety Authority empowered
by MOLIT and the test is comprised of a written examination and a technical test depending

on the category of license. For those who passed the written examination are entitled
to sit in the technical test. The written test score is valid until December 31st of the 2nd
year of the test date. Technical test is normally conducted with a simulator.

0 The subjects of the test for both experienced and inexperienced applicants for class 2
electric car are shown in Table 39. The test takers need to achieve 40/100 or more for
each subject (60/100 for railroad-related law). Also, test takers need to achieve total
average score of 60 or more. For the technical test, test takers need to achieve 60/100

or more for each subject and achieve total score of 80 or more on average.

License ‘

Class 3
electric car
license

Table 36 | Test subjects for class 2 electric car license

Written

Railroad-related law

Urban railroad system general
Structure & function of electric car
Operation theory general
Emergency measures

‘ Technical

Preliminary inspection

Braking

Other equipment than brake
Compliance with the signal, operation
rule, signal/route

Emergency measures

Source: Railroad Safety Act enforcement regulation [Attachment 10]

G. Overseas Train Driver's License

o Obtaining a train license is mandatory in Japan, USA, Germany and France and in most
other countries in the world. In Japan, the license is issued by the Ministry of land,
infrastructure, transport, and tourism in accordance with the Article 21 of Railroad Business
Act and the license is issued by the Federal government in the U.S. while in Germany

and France, it is issued by the railroad operator.
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1) Train Drivers License System in Japan

Table 37 | Procedure to Obtain Rolling Stock Driver’s License in Japan

Classification ‘ Description

Aptitude test and physical Aptitude test for license

examination

Physical examination for license (JR-designated agency)

U

Lecture and test

JR Railroad training center
Technical test

U

Application for license after passing the test
MOLITT

Driver's license is issued and approved

Source: SK Cho (2014). “Study on empirical analysis of railway vehicle driver's license system, Graduate School of
Information, Dongyang University

o There are two ways to obtain a license. First, through the national examination by Ministry
of Land, Infrastructure, Transport & Tourism (MOLITT) and second is through the
examination by the agency designated by MOLITT. The procedure is shown in Table 37.

o A 10-month training program at JR training center is required. Theoretical instruction for
3 months (400 hours) and technical training including emergency measures and depot
inspection for 4 months (515 hours) is conducted.

o For independent driving, separate OJT and practice and evaluation are required.

o Curriculum

- Information communication system, control system and signal system including ATS-ATC

- Operation system as a safety system, the operation system of control center (including
station operation system), emergency train stop (alarm system) and automatic train
control and safety system

- Driving while monitoring the train ahead at heavy traffic zone, train stop in right position,
passenger safety and contact, signal check and operation considering operation
conditions and the environment.
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Table 38 | Subject and Schedule for Train Driver's License (JR, Japan)

Theory Function

Subject Hours (h) Subject Hours (h)
Total 400 Total 515
Rolling Stock 119 onboard task 440
Operation rule 92 Emergency measures 50
Operation theory 60 Fundamentals 15
Signal and Track 42 Operation on mainline 10
Catenary 40
Railroad general 21
Inspection & 18
emergency measures
Safety management 8

Source: SK Cho (2014). “Study on empirical analysis of railway vehicle driver's license system, Graduate School of
Information, Dongyang University

2) Train Driver's License System in the U.S.

o Preliminary hazard analysis (PHA) based on Railroad vehicle driver's license in the USA,
MIL-STD-882 (Military Standards 882: Military standard for system safety) includes safety
evaluation, S/W safety, emergency safety which is defined by Railroad Safety Act. Driver's
qualification system in railroad safety rule program is shown in Table 39. (SK Cho, 2014).
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Table 39 | Rolling Stock Driver's License System in the U.S.

Classification ‘ Description

High school diploma, 21 years old at least
Basic physical strength test

Physical examination such as hearing, sight, etc.
drug, alcohol abuse, criminal record

Preliminary test

U

Field workers Theory and field practice

U

Operation function test

License test . .
Railroad-related laws & regulations

g

Skill and laws

Emergency response ability test

License and Certification | Qualified when passing physical strength, drug/alcohol abuse
Qualified when passing the test

Retraining or dismissal when failed

Source: SK Cho (2014). “Study on empirical analysis of railway vehicle driver's license system, Graduate School of
Information, Dongyang University

3) Train Driver’s License System in the U.K.

o The license in the U.K. follows Railway Safety Case, 1994 and London Underground shall
submit the report to The Health and Safety Executive (HSE) accordingly and railroad
operator shall review railroad safety regulation every three years and railway vehicle
driver's license system is shown in Table 40.
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Table 40 | Rolling Stock driver's license system in the U.K.

Classification ‘ Description
Physical conditions
Preliminary test Memory test
y Hearing and sight test
Personal interview
U
Field workers Theory and field practice
{
Law & regulation examination
License test Knowledge on motor car and operation test
Operation route examination
¢
Probation License
¢
Operation of changed motor car (every 6 months)
Certification Medical check (every 5 years)
Drug & alcohol abuse test (5% random test)

Source: SK Cho (2014). “Study on empirical analysis of railway vehicle driver's license system, Graduate School of
Information, Dongyang University

o Railroad safety system in the U.K. has a great effect on establishing the integrated EC
system and attempts to integrate with the system in France and Germany and the license
system tends to be integrated into line with the collapse of railroad boundary. Wurzburg
Univ. in Germany integrated the studies on driver's license and certification system and
developed the integrated management system module. (S.K. Cho, 2014).

4. Railroad Safety Approval System in Korea

A. Overview of the Railroad Safety Approval System

1) Definition of railroad safety management system

o Railroad safety management system refers to the organization of human resources,
facilities, operation procedure and emergency response system required for railroad
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operation and management. It consists of railroad safety management system (SMS),
train operation system and maintenance system.

Figure 9 | Configuration of Railroad Safety Management System

Source: Office of Legislation

- Safety Management System (SMS)

A safety management organization, roles, and responsibilities, procedure, preparation,
management and regulation to implement clear, systematic and preventive railroad safety
management activities.

- Train operation system

A train operation organization, human resources, train operation method, procedure, plan,
train and station task railroad control, railroad protection, maintenance of order and operation
record for safe train operation.

- “Maintenance system”

An inspection, repair, replacement and improvement system for the safety of both the railway
vehicle and facilities.

2) Railroad safety management system approval

o Railroad Safety Act in Korea was revised with new enforcement regulation and guideline
to authorize the eligible one for railroad operation and management.

o Revision of Railroad Safety Act for introducing approval system is as follows.

63



\ 2016/17 KSP Policy Consultation il

- [Article 7] Approval of safety management system: Approval for railroad operation and
facility management to those who have safety management system

- [Article 8] Maintenance of safety management system: Regular or special inspection
for sustaining safety management system

- [Article 9/9-2] Cancellation of approval/penalty: Suspension of business and penalty
to induce voluntary safety management

o Revised railroad safety regulation to induce approval system.

Figure 10 | Railroad Safety Management System-Related Regulations

Law Enforcement Ordinance Enforcement Regulation Official Announcement
s Railway Safety At Raitway Safety Act Railway Safaty Managemant System
— S— ——"[* il Management System
Article 7 Safety Management System + Detailed Criteria Necassary for Tmnwr':{alsas:?namzaae i ‘
Approval I ' Approwal ! |
-Railway Operation, Facility Safety - Approval process, 2pproval  * Railuay Safety Management System |
Mznagement methed | Technical Standards I
- Safety Manzgement System Change - Inspection stzndard, | * Detailed standards for establishing |
inspection method | emergency response plan i
- - Report process, notification i * Detailed standard on management |
! methad, etc | ofold rolling stock & railway facility ]
- L Zie [ il S * 4| * Change contents regarding minor
_________________ matters
] ‘ * Railway Safety System
=== Technical
h ) i
] i Preparation guidelines for programs f
| bysector 1
Article 8 Safety Management System I —.‘ ion regarding ‘ e standard for each '
Maintenance, etc. Regular, Fraquent Inspection | sector’s items ]
- Sustzinable maintenance of approved 5 3 i i
sfety management system —— —# * Incase for ordering corrective | - oo ooooomosmomoomoos
- Regulzr or Frequent Inzpection Q==
o (Bl e - Unavailable to maintain
safety management system
- Urgent need for railway
Article 3 Cancellation of approval, etc. safaty
-Rezzon for zpproval cancellation
—*| * Necessary detailed criteria
Article 92 Penalty regarding.mljnellalion. limitation
- Business suspension charges * Penalty Requirements or stop criteria & process
- Penalty impasition viclation, 'TWE“PEM'_"-_B for_uin_latiuns
Impase Standard & method of | =Ll
callection - Penalty collection method, etc.
- Penalty non payment proceszing
{7 mandate, con .| Article 63 Mandate of Autharity

Source: Ministry of Land, Infrastructure, and Transport (2017), Railroad Safety Act

o Highlight of approval system

- Railroad operation and facility safety management including railroad safety management,
risk management, accident investigation and report, internal inspection, emergency
response 7& training, training, safety information, operation safety, vehicle and facility
maintenance.
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B. Major Management Work due to Approval of Railroad Safety System

1) Railroad SMS program

Classification

@ Safety management
policy

Table 41 | Railroad SMS program

‘ Description

Safety policy Safety goal
Safety plan Safety management review
Safety system committee Role & responsibility

@ Documentation

Operation procedure, manual, work standard supplement

® Risk Management

Annual risk evaluation Initial risk evaluation
New & extension route operation New operation, RS, facility
Safety effect monitoring Change management

@ Compliance

Needs, operation procedure Intensive item monitoring

® Investigation/Report

Internal report for risk & accident

® Internal inspection

Review (safety system) Inspection(regular, special)
Monitoring (safety goal, risk management, compliance)

@ Emergency response

Emergency response plan Emergency training & practice

Training

HR program Training plan

© Safety information

Provision of safety information Risk assurance

Safety culture

Safety culture measuring program

Source: Seoul Metro (2017), Seoul Metro Safety Management Master Plan

2) Train operation program

Classification

® Train operation manpower

Table 42 | Train operation program

‘ Description

+ Appropriateness of train operation manpower (Human resource
management)

@ Qualification

« License and qualification management

® Employee management

+ Human error, drug, alcohol, fatigue

@ HR appropriateness

« Initial and regular review

® Train operation plan

« Train operation plan (Medium & short-term transport plan)

Source: Seoul Metro (2017), Seoul Metro Safety Management Master Plan
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3) Maintenance program

Table 43| Maintenance program

Classification ‘ Description

@ Appropriateness of manpower | « Review of appropriateness

@ Maintenance implementation | «Maintenance implementation plan (inspection, repair,
plan refurbishment, replacement)

Source: Seoul Metro (2017), Seoul Metro Safety Management Master Plan

C. Railroad Safety Management System - Approval & Change Procedure

Figure 11 | Railroad Safety Management System - Approval & Change Procedure
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Source: Ministry of Land, Infrastructure, and Transport (2017), Railroad Safety Act
D. Implications

o Railroad SMS, train operation, and O&M program shall be specifically defined and approval
of railroad safety management system is in need. In Korea, safety management system is
established according to the revised Railroad Safety Act and RAMS, which is required by the
railroad safety management system standard for voluntary systematic railroad safety
management. Safety system shall be defined to specify the performance and RAMS goal.
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5. Organization and Job Description of Seoul Metro
A. Organization Chart of Seoul Metro

Figure 12 | Organization of Seoul Metro'
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Technical Planning Dept.
Electricity Dept.

Safety Planning Dept. Info-Communications Dept.
Safety Instruction Dept. Sales Planning Dept, RS Planning Dept. Operation Planning Dept. Track Dept.
Safety Inspection Dept. Station Operation Degt. 1 RS Management Dept. 1 Operation Dept. 1 Signalling Dept.
Heslth Environment Dept. Station Operation Dept. 2 RS Management Dept. 2 Operation Dept. 2 Mechanic Dept,
Emergency Planning Dept. Electronic Dept.

Civil Work Dept.

Architecture Dept.

Source: Kim Tae Ho (2014). History of Seoul Metro for 20 years, Seoul Metro
B. Job description

1) Overall Safety Management Office

o Safety Management Department

- Safety accident prevention and countermeasure, railroad safety management system
and safety training

- Overall accident management and zero-accident campaign

- Mock exercise organization (evaluation) and accident prevention training

o Investigation Department

- Operation accident & operation obstruction investigation to identify the cause
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0 Health Environment Support Department

- Health management and industrial safety health committee operation and safety rule
management

o Emergency Plan Department

- Emergency plan, civil defense & reserves, and security management

2) Planning Control Office

o Planning Department

68

- Business management goal, mid & long-term plan and implementation plan for major
tasks

- Major projects development, CEO instruction management, debt management and
emergency transportation plan

Collection of fare increase data, national and municipal assembly-related works
- Organization management, reassignment, responsibilities by discipline
Board of directors, subsidiaries and organization management

Budget Department

- Budgeting, adjustment, operation, debt management and med & long term financial
plan

Performance Innovation Department

- Performance indicators, measurement, and overall management
- Management (Innovation) evaluation, analysis (statistics) deliberation and cost analysis

Legal Affairs Department

- Legal suit, regulations, articles of association and by-laws
3) Management Support Office

General Affairs Support Department

- Event, Ceremony organization, document control, vehicle and company building management
- Current asset management, inventory, material supply schedule

Human Resource Department
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- Manpower supply, employment, and personnel management
- Performance review, personnel committee operation, training plan

o Labor-management cooperation Department

- Collective bargaining & agreement and other labor-management affairs

o Communication & Welfare Department

- Overall welfare management, employee welfare plan
- Wage, bonus and social insurance management

o Financial Department

- Cash, deposit and securities-related works and tax administration

- Fund management, settlement, domestic financing, bonds, and funds implementation
management

- Construction and service contract, procurement contract

o Information Plan Department

- Development of management information system (SMRT-NEURO, UTIMS) and
maintenance
- EDPS, computer system (network) and security management

4) PR Office
o PR plan, activities, and publication
o Coordination with the press and response to the report
5) Technical Research Institute
o Master plan for R&D, patent application, and intellectual properties
o Technical localization & standardization and overall R&D management
o Introducing the new technology in facility and vehicle, localizing the motor car parts

o Developing vehicle operation technology and reliable maintenance technology

69



\ 2016/17 KSP Policy Consultation il

6) Strategic Business Division

o Strategy development Department

- Future strategic business, business feasibility analysis, overall plan
- New route, LRT business, and new idea business

o Incidental Business Department

- Operation of leased and related facility, advertisement plan
- Bond, dispossession proceedings, incidental and new business

o Domestic business Department

- Land for urban railway and facilities, building procurement, sale, and compensation
- New route, LRT, and development of surrounding area

o Overseas Business Department

- Overseas cooperation and business
7) Customer Service Division

o Strategic Marketing Department

- Transport plan & goal, marketing, mid & long-term transport plan and demand analysis.
- Fare system and increase, transportation-related regulations
- Settlement of fare with other transportation means

o Service Support Department

- Supervision of business, passenger safety & operation accident prevention
- Revenue management, transportation card, and fee

o Customer Satisfaction Department

- Station cleaning & disinfection and sanitary management
- Passenger guide and sign at station
- Voice of customer (VOC) analysis and customer satisfaction survey

8) Operation Division

o Operation Plan Department
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- Master plan, train schedule coordination, and overall control
- Operation agreement with other transportation means, rental, electric charge and
operation regulation
o Crew Support Department
- Crew training, management, and work schedule
- Operation security management and implementation plan
o Rolling Stock Plan Department
- Master plan, coordination and basic depot construction plan

- Electric car supply, design, and contract

o Rolling Stock Maintenance Department

Electric car maintenance plan, training plan & implementation
Electric car safety management, accident and failure management
Electric car inspection, light & heavy maintenance

Electric car cleaning, disinfection, and contract management

9) Technology Division

o Technical Plan Department

- Tunnel environment and working condition improvement
- Estimate of demand for furnished material and supply plan
- Urban Railroad energy conservation, carbon emission right, green gas target management

o Electricity Department

- Electrical facility operation, electric charge, and related works

- Catenary power transmission & lighting and other electrical facilities
0 Mechanical Department

- Station and mainline ventilation, sanitary, water supply, drainage
- Station fire-fighting system and E/S & E/L
- Fire prevention and USB real-time monitoring system operation

o Signal Department

- Signal facility operation
- Signal facility inspection and operation guideline, failure and accident restoration
measures
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o Communication Department

- Communication facility operation
- Communication facility inspection and operation guideline, failure & accident restoration
measures

o Electronic Department

- AFC operation and control
- Computer system (MIS network), office automation management

o Civil Work Department

- Civil structure improvement and operation and civil work contract
- Urban railroad excavation work, connection passage, car parking facilities
- Civil structure consignment (revised on 09.10.12)

o Track Department

- Track operation plan, safety measures, track improvement and operation

o Architecture Department

- Station, Depot building, and station refurbishment
- Station environment design and station development & relocation

10) Audit office

o Work and financial audit, investigation of complaints

o Integrity-related works

C. O&M Organization and Job Description in Japan

1) Tokyo Metro

o Tokyo Metro is the successor of Tokyo Subway, which started operation since December
1927 at Ueno-Asakusa station. Tokyo Subway and Tokyo HSR were merged in January
1939 to start commercial operation of 14.3km-long Asakusa-Shibuya section, which was
privately owned until April 2004. Currently, it is operating irrigation construction with
another company.
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Table 44 | Tokyo Metro Organization

~ Railway Management
Dept.

—— Safety Affairs Dept.
—— Business Dept.

— Railway Head Office

— Train Operation Dept. —[ Integrated Control Center
Train Crew Offices
Rolling Stock Office

— Rolling Stock Dept.

. Infrastructure

Maintenance Dept. Infra. Maintenance Offices

. Renovation &

Construction Dept. R&C Sites

— Electrical Facilities Dept. —— Electrical Facilities Offices

. (General Management)

Source: JICA Experts Study for the Operations and Maintenance Structure of Mumbai Metro Line
2) Bureau of Transportation, Tokyo Metropolitan Government
o Since the 2nd World War, subway construction permit was obtained in Tokyo and in
December 1960, Oshiage-Asakusabashi, Asakusa line and in December 1968, Mita line
and in December 1978, Shinjuku line was built and since then, it is in operation with

other three lines except the Oedo Line.

Organization of Bureau of Transportation, Tokyo

Table 45 l Metropolitan Government
— Subway Dept. . Operation Control Centre
— Station Offices
—— Train Crew Offices
— Rolling Stock & Electricity Dept. — 1 Rolling Stock Offices

—— Electricity Offices

Construction & Infrastructure . .
— . —— Infrastructure Maintenance Offices
Maintenance Dept.

— (General Management)

Source: JICA Experts Study for the Operations and Maintenance Structure of Mumbai Metro Line
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3) Yokohama

o In Yokohama, Line 1, Kamiooka-Isezakichojamachi (5.2km) was first built in December
1971among 4 subways and Line 3, Kannai-Yokohama in September 1976. Lines 1 and
3 were extended and as a result, a 40.4km-long Blue Line was formed. A 13km-long
Hiroshi-Nakayama, Line 4 Green Line started revenue operation.

Table 46 | Organization of Transportation Bureau, City of Yokohama

Railway Head Office —————— Operation Control Centre

— Station Offices

~ Train Crew Offices
Technical Management Dept. ~ Maintenance Offices

Construction & Renovation Dept.

(General Management)

Source: JICA Experts Study for the Operations and Maintenance Structure of Mumbai Metro Line
4) Nagoya

o Nagoya city adopted an urban plan to restore the city after the 2nd World War and in
1947, established the subway network plan and a 2.4km-long Nagoya-Sakae was built
and in November 1957, Higashiyama line and in 1965, Meijoline, Nonami-Tokushige and
Sakura-dori line started operation. Currently, Nagoya city is paying the lease fee to Link
line for operation.

Table 47 | Transportation Bureau, City of Nagoya

Business Head

Office — (General Management)

Train operation Dept. Operation Control Centre
E Station Offices
Train Crew Offices

Technical Head Fadility Deot Facility Maintenance
Office y bept Offices
. Rolling Stock & Electricity

Dept. T Rolling Stock offices
Electricity Offices

Source: JICA Experts Study for the Operations and Maintenance Structure of Mumbai Metro Line
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5) Osaka

o Osaka city adopted a 4-subway line plan which totaled 54.5km in 1925. Subway line
Umeda-Shinsaibashi was the first city-owned railway. Currently, 8 lines are in operation.

Table 48 | Organization of Osaka Municipal Transportation Burea

Railway Management

_ Railway Head Office ~—— Dep.

Train Crew Offices

—— Transportation Dept. —E Operation Control Center
Station Offices

— Electricity Dept. — Electricity Offices

— Rolling Stock Dept. =~ —— Rolling Stock Offices

. Infrastructure — Infrastructure Maintenance
Maintenance Dept. Offices

—— Building Dept. — Building Offices

—— (General Management)

Source: JICA Experts Study for the Operations and Maintenance Structure of Mumbai Metro Line

6) Fukuoka

0 According to the subway construction plan established in 1974, a 9.8km-long Meinohama-Hakata
and a 4.7km-long Nakasu-kawabata-Kaizuka were built. The entire route of Kuko line was
commercialized in March 1993 and train operation started below the airport terminal. In
February 2005, Nanakumaline at Hashimoto-Tenjin-minami started commercial operation and
al.4km-long Tenjin-minami-Hakata is scheduled to complete in 2020.

Table 49 | Organization of Transportation Bureau, City of Yokoham

. Station Offices
Transportation Dept.

Train Crew Offices

—— Facility Dept. —[ Maintenance Offices
Rolling Stock Offices
—— Construction Dept.

—— (General Management)

Source: JICA Experts Study for the Operations and Maintenance Structure of Mumbai Metro Line
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D. Job Description of O&M Organizations

Table 50 | Job Description of O&M Organization

General control
division

‘ Division/Department

Division of Major Duties

General Affairs, Public Relations,
Personal Affairs, Financial Affairs,
Business Development, etc.

Railway Management Dept.

Management of Railway Headquarters

Safety Affairs Dept.

Railway Safety Control and Transversal
Engineering Control

Business Operation Dept.

Management of Station Duties

Train Operation Dept.

Train Operation Planning, Operation of
Integrated Control Center, Train Crew Rotation

Head Plannin
Office il 9
allway ) Control of Designing and Maintenance Plannin
Headquarters ~ Rolling Stock Dept. for Rolling Stogck ° °
L Maintenance Planning for Tracks and Civil
Engineering Work Dept. Engineering Structures
Maintenance Planning for Power Supply,
Electrical Facilities Dept. Signal/Telecommunication Facilities and
Station Machines
Renovation & Construction Execution Control for Station Remodeling
Department Projects, etc.
Integrated Control Center Control of Train Operation and Signal Handling
Train Operation
Train Operation Management of Station Crew
Business Station Duties such as Ticket Selling and
Operation Station Passenger Guidance (except Guarding and
Worksite | P Station Cleaning)
Rolling Stock Inspection of Rolling Stock/Control of

Maintenance/
Management

Outsourcing

Engineering Work

Inspection of Tracks and Civil Engineering
Structures/Control of Outsourcing

Electrical Facilities

Inspection of Power Supply,
Signal/Telecommunication Facilities and
Station Machines/Control of Outsourcing

Renovation &
Construction

Supervision of Station Remodeling Work, etc.

Source : JICA Experts Study for the Operations and Maintenance Structure of Mumbai Metro Line 3 Project in India
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6. Preparations to start operation in Korea and examples

A. Laws related to opening preparation and operation procedure

1) Applicable laws

o Preparations for operation shall be in accordance with applicable laws and procedures.
Applicable laws include (1) Railroad Safety Act, (2) Enforcement ordinance and (3)
Enforcement regulation and administrative rules includes MOLIT’s integrated test &
commissioning guideline. All preparatory process shall be based on applicable laws and
regulations.

2) Provisions of applicable laws

o Integrated test & commissioning shall be based on Railroad Safety Act and enforcement
regulations thereof and consignment shall be in accordance with enforcement ordinance.
Article 75-2 of enforcement regulation describes the review of T&C result and
improvement measures, of which details are as follows.

Table 51 | Applicable laws and regulations

Category ‘ Articles ‘ Description
@ Railroad operator shall conduct integrated test before starting
normal operation when building a new line or improving existing
Artide 38 line and report to MOLIT
Railroad (integrated @ MOLIT shall review technical appropriateness, the safety of railroad
Safety Act test) facility and operation system and instruct to correct or improve
as needed. according to Article 25-1
® Schedule & method of integrated test run according to 1) & 2)
shall be determined by MOLIT
2.1 MOLIT shall consign the following to KTSA according to Article
77-2
Enforcement Article 63 1~6. None
Ordinance (Consignment) | 6-2. Review of test result according to Art 38-2
7. None
@ ~ @ None
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Category ‘ Articles ‘

Enforcement
Regulation

Article 75
(Schedule &
procedure)

Description

@ Integrated test run according to art 38-1 shall be carried out before
starting revenue operation on route

@ Integrated test run shall be carried out jointly with railroad operator
who shall provide vehicle and manpower for the test when
requested by facility manager unless there is any specific reason.

® Railroad facility manager shall establish the test plan as below in
cooperation with railroad operator

1~9. None

@ Railroad facility manager shall review the function and performance
of railroad facilities jointly with railroad operator before starting
integrated test run

® Integrated test run shall be carried out in the following sequence.

1. Facility validation test: None

2. Test & Commissioning: None

® Railroad facility manager, in the case of an upgraded line, may
adjust the integrated test run schedule or exclude the part of the
process in coordination with railroad operator.

@ Railroad facility manager, in case of integrated test run according
to 5) and 6) above, shall check the test, test result and corrective
measures taken jointly with railroad operator and report to MOLIT
on result

Railroad operator shall correct or improve when indicated according
to Art 75-2 and conduct integrated test again and report to MOLIT.
In this case, part of integrated test run may be excluded.

© Railroad operator when conducting integrated test run shall
perform the following by safety manager.

1~5. None

Other detail procedure and method are determined by MOLIT
notice.

Article 75-2
(Review of
test result and
improvement
instruction)

@ Review of integrated test run result according to Article 38-2 shall
be done in the following sequence.

1. Technical appropriateness according to Art 25-1

2. Safety of railroad facilities and train operation system

3. Appropriateness of normal operation preparation

@ MOLIT may consult with the municipal government when reviewing
the urban railway which is built and operated by those according
to Art 3-2 of "Urban Railroad Act, or Art 24-2 or 42 of the same
Act. A municipal government who was requested shall submit the
comments within 7 days and no response within the period shall
be considered no comment.

@MOLIT may instruct the railroad operator to make correction or
improvement as a result of review in 1)

@ Detail standard, procedure, and method regarding integrated test
run result review shall be determined by MOLIT notice.

Source: National Law Information Center Website (2017). www.law.go.kr
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3) Administrative regulation-Guideline for integrated test run

o Integrated T&C shall be based on administrative rules and in this regard, it is necessary
to understand the goal, scope, and guideline. The guideline includes Chapter 1 General to
5 Safety management. Administrative rules are mainly based on Railroad Safety Act including
those relating to integrated T&C.

Table 52 | Guideline for Integrated T&C

Category ‘ Description

Goal Detail implementation for integrated T&C according to"Railroad Safety Act,

It shall be applied to reviewing integrated T&C to be carried out when

Scope building new line or upgrading existing line
- 1. General
- 2. Preparations for integrated T&C
Components - 3. Implementation of integrated T&C

- 4. Safety review
- 5. Safety management

Source: Ministry of Land, Infrastructure and Transport (2017). Railroad Safety Act. MOLIT

4) Urban Railway Transit Operation Procedure

Figure 13 | Urban railway Operation Procedure

Operating A E<tabli i Umar:gﬂ::;r:ls_iﬂmmmﬂ | I Openirgf
Establishment License B Opening /
- of Seoul Metro Application Obtain License Operation
@ I 3
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P [ e
®le @.0
Safety
T e e e
Inspection
Local state-owned company legislation
e EE =
Ordinance on Establishment & Operation | Urban Railroad Act Urban Railroad
of Seoul Metro Rapid Transit Corporation Ad

Source: Yoon Cheon Ju (2017). Status of Urban Railroad-related Laws in Korea. Seoul Metro
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o Preparatory procedure to launch urban railway operation shall start with establishing the
operation organization, opening and operating and the responsibilities of the operator,
local government and central government by stage are clearly defined. When the scope
of the process to launch the operation is determined through consultation with the central
government, local government (such as Seoul) approves it according to the procedure

(Fig 13) shows the process and sequence which shall be carried out according to the
applicable laws

B. Opening Case of Metros in Korea

1) Metro Line 7 Extension Opening

Figure 14 | Metro Line 7 Extension
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Source: Kim Gi Chun (2013). White Paper on Metro Line 7 Extension Opening. Seoul Metro

o Line 7 extension implemented from December 31, 2004, until December 31, 2012, includes
the route from Onsu (Line 7) to Bucheon city hall (Incheon Line 1). The total length is
10.2km with 9 stations. The project is summarized as follows.
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(1) Test & Commissioning and Facility Handover Procedure

0 Test & commissioning and take-over process usually starts from D-22 M. The test is
carried out from D-22 to D-6M and facility verification is carried out from D-6 to D-3
M for a test run. A test run is carried out for the last 3 months and integrated inspection
is carried out for a month immediately before opening. Thus, integrated T&C is performed
during the last 6 months.

o The facility construction shall be completed 6 months before starting the handover process

and preliminary inspection shall be completed 3 months before the final handover. Final
inspection shall be finished 1 month before the final handover.

Figure 15| Test Run and Facility Handover Procedure

D-22 Months D-6Months D-3Months D-1Month  Opening
9
] ———
Facility Construction, System Installation Service T/C
Construction & Installation Complete
- Comprehensive Test Operation

Test &
ommissioning

Testing by Work Activities  Verification ~ Service /¢ Lnuesrated
Maintenance
Test
Pre-inspection  Final inspection f Facility
for handover or handover handover

1

Facility
Handowver

Source: Yoon Cheon Ju (2017). Gimpo LRT Pre-operation Plan, Seoul Metro
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(2) Method by Each Stage

0 Such process shall be carried out by stage as scheduled so as to prevent and supplement
the potential problems. Appropriateness and functionality of the facilities shall be verified
from D-22 M to D-6M before integrated test & commissioning. Integrated T&C shall
comprise of (1) Facility verification test (2) test run and (3) integrated maintenance. Major
works to be carried out as integrated T&C shall be as (Table 53)

Stage

Test by activity

Table 53| Method by stage

Description

« Appropriateness of construction, fabrication, and installation of the
structure
« Appearance, dimension, quantity and individual functionality

facility validation

+ Readiness for test & commissioning

relimina ) .
(.p . N « Interface with related systems after the test by activity
inspection)
« Problems during simulated revenue operation (normal,
Integrated Test & 9 P (
- emergency)
test run Commissioning

(Final inspection)

+ Correction of the problems found validation test and schedule
appropriateness

Integrated inspection
(hand-over)

« Final correction of the problems found test & commissioning and
previous test

Source: Yoon Cheon Ju (2017). Gimpo LRT Pre-operation Plan, Seoul Metro

(3) Process by Each Stage

o For Line 7, it is divided into the first stage and the second stage based on the mobilization
of rolling stock. The tests before mobilizing the RS include the building, track and signal system
and after mobilizing the RS, it starts with energizing test, ATO/ATC function test and PSD
interface test and the revenue test run is carried out after ATO/ATC test.
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Figure 16 | Process by Each Stage

Source: Yoon Cheon Ju (2017). Gimpo LRT Pre-operation Plan, Seoul Metro
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(4) Test & Commissioning and Facility Hand-Over Procedure

1) Satisfaction of the requirements of railroad integrated test run

Table 54 | Responsibilities for T&C and take-over procedure by stage

Stage

Test by activity

Description

Compliance with the requirements of railroad structure and track facilities
All railroad structure, support, and mechanical & electrical safety clearance
Car dimension, clearance with railroad structure and facilities

Normal operation of wayside detectors

Operation of safety system at maintenance depot

Power supply circuit, power supply and cut-off procedure, implementation
procedure

Field control of substation facilities and system

Substation power supply and work permit procedure

Catenary electrical return circuit connection

Catenary power supply system by section

Catenary height and deviation and electrical clearance

Catenary zoning system for power cut-off at the yard or depot.
Compatibility with the existing system and radio communication system
compatible with the planned network.

Facility and wayside wire system operation

Safe operation of train control system and central control system

Track turn out and train control system operation

Emergency response procedure

Review of test result by railroad facility manager
Function and performance check to determine the integrated test run

Preliminary - Railroad construction schedule for integrated test run
inspection - Review of railway vehicle and manpower for integrated test run
- Data required for train schedule according to Article 27 of railroad construction
guideline
Facility - Normal operation and safety of the railroad facilities
validation - Operational appropriateness and connectivity between facilities and vehicle
- Train operation system: Interface with signal, communication and train control
system
Test & - Technical skill of railroad workers: Training and practice for train crews and

Commissioning

drivers
Preparation for revenue operation: Operation facilities and passenger
convenience facilities

Source: Yoon Cheon Ju (2017). Gimpo LRT Pre-operation Plan, Seoul Metro
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(5) Implementation plan for preparation for railroad opening

0 A detailed implementation plan for preparation is divided into 3 stages. The 1st stage includes
the test by discipline and activity and facility verification support plan including the plan for
test & verification period, facilities for the test, participants and detail test and verification
plan. The 2nd stage is revenue test run plan, that is, train operation plan. Track access and
occupation plan for safety, control, emergency operation plan and scenario are needed. Finally,
final inspection and facility hand-over plan shall be developed and inspection period and
participants shall be determined with the facilities for inspection and handover.

(6) Test run and facility hand-over in parallel

o Test & commissioning and facility handover are implemented simultaneously. Thus, it may
be carried out in parallel. During the test by activity and facility verification, function and
performance of the facilities shall be verified and supplemented as needed and at T&C,
problems with revenue operation shall be improved.

2) Gimpo LRT
(1) Operation preparations and project structure

0 Gimpo LRT under the management of Seoul Metro will be operated as'Gimpo urban railway
O&M, Seoul Metro provides O&M and ancillary works at the cost 101.3 billion (excluding
VAT) and expected to start operating on Nov 1, 2018. After 22 months of preparations,
the service will be provided until Oct 31, 2023. Operation hours will be 05:30~25:00, 19.5
hrs/day and headway at an early stage will be 3 to 9 minutes.

Table 55| Project summary

Category ‘ Description
Client Gimpo city(PM: KRNA _ Seoul Metro)
R Han River New town (Yangchon depot) ~ downtown (Gulpo-Bukbyun) ~
oute : .
Gimpo Airport (transfer)
Cost W1.5086 tri (LH 1. 2 + Gimp 0.3086)
Scale 23.67km, 10 stations (1 depot)
Rolling stock 46 cars 23 sets (steel wheel, AGT, completely unmanned)

Source: Yoon Cheon Ju (2017). Gimpo LRT Pre-operation Plan, Seoul Metro
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o Project management will be provided by KR and operation by Seoul Metro. Project structure
of Gimpo LRT is as follows.

Figure 17 | Project Structure

Project Management
Commission _ oo s
(KR, Seoul Metro) (Project Execution) (0&M)

Construction

Installation, Contractor 4_6— -
Supervision Group

= |= /.

Sub
Installation, Contractor

Source: Yoon Cheon Ju (2017). Gimpo LRT Pre-operation Plan, Seoul Metro

(2) Overview on Preparation for Operation

o Push forward strategy of preparation for operation is to prepare operation by field without
hindrance based on the plan. In the big picture, operation preparation is implemented
focusing in 3 areas as follows: ‘perfect preparation’, ‘safe opening service’, and ‘secure
business value’. ‘Perfect preparation’ is successfully opening service on November 1%, 2018
by preparing opening service during each stage without hindrance. ‘Safe opening service’
is to perform perfect inspection on all available rolling stocks and facilities, etc. Additionally,
focusing in operation preparation such as minimize operation cost and vitalize non-transport
revenue to secure business value
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Figure 18 | Push Forward Strategy for Gimpo LRT

. Based on the roadmap Of . Perfect |nspecti0n on Secue ¢ Minimize Operatingcost
operation preparation for Safe Rolllngstoclg& facility Biness o N '
Pr::arf;gon eachfield, opening oping  beforeopening& support vaue ° Vitalizeauxiliary project
preparation without delay functioninspection

Source: Yoon Cheon Ju (2017). Gimpo LRT Pre-operation Plan, Seoul Metro

o The task force for operation preparation has three teams with total 22 members including
team leader. It consists of support team (5), operation team (5) and technical team (10)
under the control of team leader and assistant team leader. This task force will start with
incidental business plan after subsidiary company is established. Organization and task
of the task force are as follows.

Figure 19 | Project structure

« Establishment of the subsidiaries

‘ Head and incidental business plan
e « Manpower organization and training
. . plan
‘ Deputy Head « Permit, approval and license
—T (railroad safety management
' Y [ ‘ Y system)
Support Team (5) ‘ ‘ Operation Team (5) | Technical Team (10) . -Vehicle/E&M inspection and

validation, hand-over support

Source: Yoon Cheon Ju (2017). Gimpo LRT Pre-operation Plan, Seoul Metro

(3) Operation preparation road map

o Quarterly operation preparation roadmap is developed including the details from January
1, 2017 until the opening date in 2018. Included in the plan are submission of preparation
plan, organization, incidental business plan, license/approval, inspection /handover
support, integrated test & commissioning and preparation of the regulation/manual which
are further detailed by sub-item. Roadmap with the goal by period is as follows.
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Figure 20 | Operation Preparation Roadmap
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Source: Yoon Cheon Ju (2017). Gimpo LRT Pre-operation Plan, Seoul Metro

(4) Manpower mobilization plan

Table 56 | Manpower mobilization plan

after '20.
CAteIO | 117.01(022) [17.11.0-12)18.01(0-10)|18.08.0-03)| 18.10.0-01) “ﬁ;&éggﬁ"i (7 for HM)
Total 22 25 81 181 237 218 226
Team 22 25 25 23 19 - -
Subsidiary - - 56 158 218 218 226

Source: Yoon Cheon Ju (2017). Gimpo LRT Pre-operation Plan, Seoul Metro

o Manpower will be mobilized for over 6 stages from D-22M from the task force and
subsidiary company and after 2020, 226 persons including 8 for heavy maintenance will
be mobilized and the details are shown in (Table 56)
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(5) Establishment of the subsidiaries

o A subsidiary company responsible for operation will be established in January 2018 in
accordance with the Article 54 of Local Public Enterprise Act and the Article 47-2 of
Enforcement Ordinance. Viewing in detail, investment feasibility study was conducted from
April to June in 2017 and report to Seoul City and endorsement by Seoul City Council
are scheduled to be from July to October in 2017 before establishment in January 2018.
Operation organization at early operation stage includes the president, auditor, director,
1 office, 2 bureaus and 7 teams with total 226 persons.

(6) Recruitment (subsidiary for operation) - open competition

o Recruitment of manpower will be conducted through open competition. It consists of 97
career positions, 36 entry-level positions and 85 contract-based positions and recruitment
will be made over 3 times beginning in 2017 until 2018 according to the roadmap as
needed and the details of recruitment plan are shown (Table 57).

Table 57 | Recruitment (subsidiary) - Open competition

Category \ Total | 1st(59) 2nd(102) 3rd(57)
Notice - “17.09~10 18.04~05 “18.06~07
oJT - “17.11~12 18.06~07 18.08~09
director (3), safety (13), . passenger safety
Discipline 218 | technical (31), audit (2), E?gl? iief;[r{ic;?r}tggl) (32), technical
control (10), ’ 25)
Experienced 97 52 33 12
New 36 7 16 13
Type
. 32 (passenger
Temp 85 53(train safety) safety)

Source: Yoon Cheon Ju (2017). Gimpo LRT Pre-operation Plan, Seoul Metro

(7) Training-Multi-functional convergent person

o The initial training is intended to cultivate the instructor who will eventually become future
trainers for the future trainees. Instructor training is categorized into train safety person,
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central control and technical/train and training duration is different by category. The
trainees who complete the training program for instructor will train both the experienced
staffs and entry-level positions. License-holders are qualified for train safety and control

only.
Table 58 | Curriculum
Category Subject ‘ Remarks

Instructor +2 weeks
Train (Task Force) + OJT through test run . anothgr 2’weeks
safety for validation
PErsen | experienced/New I o

(Operator) * Route validation during integrated test run

+5~8 weeks

Instructor + Manufacturer training — participating in inspection | «another 3 weeks
Central (Task Force) and hand-over process for manufacturer
control training

Experienced/New _ -
(Operator) In-house & common training
Instructor .
+RS and system function
Technical | (Task Force) +4~8 weeks
/ - before assignment — technical & RS operation and | *another 4 weeks
Rolling | New employee | maintenance for manufacture
stock (Operator) « after assignment — operation experience, know-how, | training
and field practice

Source: Yoon Cheon Ju (2017). Gimpo LRT Pre-operation Plan, Seoul Metro

% Train safety person/controller: license-holder

(8) Preparation for Affiliated Business

o Push forward strategy for Gimpo LRT’s operation preparation aimed not only transport
business but to utilize non-transport affiliated business. Scope for early affiliated business
was planned such as passenger convenient rental shop, advertisement, and storage, etc.
Advertisement is currently planning in station, subway, and tunnel advertisement. Also,
not only storage but other affiliated business’ profit model is also initiated. If the manager
prepares a business plan and submits the proposal, Gyeonggi province office, which is
the parent agency of Gimpo LRT will review feasibility and appropriateness. Afterwards,
it will go through the process of business approval.
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Table 59 | Stage of preparation for Affiliated business

Period ‘ Description

Jun.~Dec. 2017 | Outsourcing for development including business method and profit model, etc.

Jan.~Mar. 2018 | Decision-making on incidental business plan

Apr.~Jul. 2018 | Selection of businessman

Aug. ~Oct. 2018 | Preparation of business (Pre-operation task force, operator)

Source: Yoon Cheon Ju (2017). Gimpo LRT Pre-operation Plan, Seoul Metro

Table 60 | Project approval procedure

Project plan Fi?e?/lizl\il/ty Approval
Operator— Gyeonggi-do Gyeonggi-do
Operator . -
Gyeonggi-do province —operator

Source: Article 28-2 of Urban railroad

(9) Major legal approval requirements

o Major legal approval required includes (1) Railroad safety management system, (2) License
for urban railway transit business. (3) Transportation terms & conditions and (4) Transport
linkage. Details on official approval time and authority are summarized in (Table 61)

Table 61| Major legal approval requirements

Classification ‘ Applicant ‘ Approval deadline ‘ Approver
Railroad safety system Operator 90 days before operation MOLIT
Urban Railroad license Operator 90 days before operation City/Province
Transportation terms Operator 90 days before operation City/Province

Connection transportation | Gimpo operator | 30 days before operation Agreement

Source: Yoon Cheon Ju (2017). Gimpo LRT Pre-operation Plan, Seoul Metro
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o Approval of railroad safety management system is based on Article 7 of Railroad Safety
Act and Article 2 of enforcement regulation and railroad safety management system
standard. Application over 3 areas include railroad safety management system (SMS),
train operation system and maintenance with total 124 items. Railroad safety management
system contains safety management, train operation contains station control and train
operation and maintenance contains vehicle, technology, civil and building work.

Table 62 | Approval of railroad safety management system

Safety management . . .
v 9 Train operation system Maintenance system

system (SMS)

67 items 30 items RS, civil, building 27 items

o The organization is divided into implementation organization including operation
preparation task force and operator and the support organization which will be the Seoul
Metro safety control office. For approval as planned, early organization and operation
are considered.

Table 63 | Task force/support organization (for stable approval process)

Task force(Gimpo urban railway) Support(Seoul Metro)

Task force (support) + Operator(safety team) Safety office(safety Dept)

o Approval procedure of certification system is planned to start from August 2017 and
issuance of the certificate will begin in September 2018. Organization of implementation
and support team will be planned starting September 2017 and the certificate will be
issued to Gimpo LRT from March 2018 after consultation with Korea Transportation Safety
Authority and document review and site investigation and approval by MOLIT.

o "Urban railroad transport business license will be applied to the city or province by
submitting the urban railway transport business plan which shall be based on Article 26,
27 and 42 of Urban Railroad Act and Article 27 of enforcement ordinance. The plan will
be submitted to Gyeonggi province in May after approval by Gimpo city in March 2018
and the license will be issued by Gyeonggi province in July. The agreement on
transportation business will be made between Gyeonggi province and MOLIT.
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o Agreement on transportation linkage shall be based on Article 34 of Urban Railroad Act,
which includes route connection, revenue-sharing and facility-sharing and operation. The
agreement will be made in June 2018 after consultation between the parties in June 2017
and the system will be established by July 2018.

(10) Facility inspection, performance inspection and integrated test run

o Integrated T&C and facility handover of Gimpo LRT will start from D-20M. Inspection
of the facilities will start from D-20M for 10 months by concerned authority and the
operator. For integrated T&C from D-6M, facility inspection, correction and test run will
be carried out jointly by concerned authority and operator. Final inspection will be carried
out by the operator until D-1M. Major tasks by stage are shown (Table 64).

Table 64 | Facility inspection, performance inspection, integrated test run

d 0]S O edgratead e
™ a ena e Ope g
Pre- Facility
Test inspection validation Result Test run
D-20M D-10M D-6M D-4M D-3M D-1M D-da
(17.Mar~) | (18Jan~) | (18May~) | (18Jul~) (18.Aug~) (18.0ct~) y
Government/Operator Test team(Government + Operator) Operator Operator
Source: Yoon Cheon Ju (2017). Gimpo LRT Pre-operation Plan, Seoul Metro
Table 65| Major tasks
Classification ‘ Work description ‘ REIGE]S
« Facility standard and safety & quality
Test by activity | « System, network and communication system Gogegr:anggpt/
Facility + Test by discipline, performance test by T&C plan P
inspection . + Document review including facility function test
I?rrgllr:égﬁgy « Test result review, facility safety inspection Go(\)/egpé?grnt/
P « Preparation for integrated test run P
Facility validation | « Facility operation and railroad safety
(preliminary « Operational appropriateness of vehicle Gog/egrr];rtlgrnt/
Integrated hand-over) + Facility-vehidle interface P
(test run)
test run « Problems with revenue operation
(final Ja%\g— over) | General connectivity and safety of facilities Goc\)/eg?ar?grnt/
« Preparation for revenue operation P
. * Report to MOLIT on integrated test run
(fg::tiﬁ?yraﬁgi dflrg\slgr) + Supplement for revenue operation Gogeg?;rtfpt/
« Station, RS, track and facility cleaning P
Opening Revenue operation Operator

Source: Yoon Cheon Ju (2017). Gimpo LRT Pre-operation Plan, Seoul Metro
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(11) Facility and train handover (Government — Operator)

o Facility (system) handover shall be carried out for a month after completion and final
inspection. It is intended to identify and supplement the problems as a result of"Facility
verification and test. Handover procedure is divided into two stages. First stage is
implemented by system and discipline while the second stage is implemented jointly by
the concerned authority and the operator. The objective of the handover process is to
verify the facility functioning system and its performance during the test run. Operation
is carried out by the experts in various fields and the KRNA team.

Figure 21 | Handover Procedure and Schedule

Ty Jan. 2017 Jan. 2018 May 2018 Aug. 2018 QOct. 2018 Nov. 2018
Schedule }— I I |
——  Facility Construction, System Installation ~ Complete Construction & Installation  Service T/C

Ty
Test/

Commissianing Comprehensive

Testing by Work Type Facility Verification Facility Verification

) Maintenance
b - Test Test | |
( Facility | Peraring Pre-Handover Preparing Final | Facility l
Handover Inspection Handover Handover
— Inspection
Enter/ premise test & commissioning

Rolling

stock Type Initiate Inspection preparing Final
< Handover Testing Testing handover Handover

Source: Yoon Cheon Ju (2017). Gimpo LRT Pre-operation Plan, Seoul Metro

0 Major tasks for each procedure are separated into facility inspection and handover process.
Facility inspection includes the testing of the facilities and systems and supplement.
Handover process includes a joint inspection to ensure the supplement from final
inspection and final handover will follow accordingly.

Table 66 | Major Task Performed by Each procedure

Procedure ‘ Major task ‘ Responsibilities
I . . - « Test/inspection support
validation Test & inspection of facilities /system « Preliminary inspection
Facility -
Supplement Supplement after validation ' ﬁJf;ecEi gr?;llcihSCIfL;%%eg%ggrt
Inspection Joint inspection by builder, government | | Final inspection, supplement
Hand- and operator
over ) _ . » Hand-over and certificate
final hand-over | Handover certificate « Support for handover

Source: Yoon Cheon Ju (2017). Gimpo LRT Pre-operation Plan, Seoul Metro
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o Handover of rolling stock and inspection facilities will start from D-10M and the details
are summarized in (Table 67) and (Table 68).

Table 67 | Rolling stock and inspection facility handover procedure

delivery/

test run

~"17.12.

H» test

"17.5.~12.

(witness)

Total test
(witness)

Integrated
finish &

Inspection

final

[test run) hand-over

'18.10.~

Source: Article 28-2 of Urban Railroad Act

Table 68 | Rolling stock and inspection facility handover inspection

Hand-Over inspection

Completion

2018.8~9

Supplement | Final hand-over

Category
Week 1 2 3 1 2 31415
Trainset 2 2 2 3 3 3 3 2
Accumulative | 2 | 4 | 6 12 115118 | 21 | 23

Source: Yoon Cheon Ju (2017). Gimpo LRT Pre-operation Plan, Seoul Metro
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l |. Review of Other Case Studies in Korea I

v

1. O&M-related Regulations

A. Significance of Regulation

1) Position of O&M-related regulations

o Regardless of its type and name, is codified as a criterion to be used as a reference in
carrying out all the duties of the Seoul Metro.

Figure 22 | Position of O&M-related Regulations

Company
Regulation

Law National - :
Level Article of
Sg,oi]l Association
Ordinance | Metropolitan Iati
' Gov't Level gty
Level
Rules

Established
Rules
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2) Components of Company Regulation
o Articles of association: Basic principle including objective, organization and business scope.

o Regulations: Set of frameworks regarding organization standard, responsibilities of all
employees and the management policy.

o Company Regulations: Standard below the Regulation stipulating the partial and limitative
work process.

o Rules: Rules below the Guideline which stipulates the procedure for regulation or bylaw.

3) Establishment/Revision Procedure of Company Regulation

Figure 23 | Establishment/Revision Procedure of Company Regulation

Formulate ( Prepare revised plan
Policy | | (Company Rules Operation Department Head) |

_ =

[ Review revised plan )
- Prior notice of revised plan
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departments
O Corruption Impact Assessment )
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B. Cases of O&M Related Regulation: Seoul Metro

1) Components of Company Regulation: As of 2017. 1. 25

Table 69 | Components of Company Regulation

Articles of
Association

Regulation

Source: Seoul Metro Data Seoul Metro Internal Rules (Jan. 25, 2017)

2) O&M-related regulations: 13 categories, 81 cases

Table 70 | Composition & Contents of O&M-related Regulations

No ‘ Category Title Relevant discipline
1 Control Control process operation Control center

2 Overseas travel for official duties HR Dept.

3 Short-term employee employment Labor-management
4 Wage Welfare Dept.

5 Welfare Welfare Dept.

6 Seoul Metro employee's code of conduct Management audit

7 Wage & Welfare Welfare Dept.

8 Wage Travel expense HR Dept.

9 Annual pay Performance Dept.
10 Budget account operation Budget Dept.

1" Severance payment Welfare Dept.

12 Employment Labor-management
13 Uniform Welfare Dept.

14 Code of ethics Planning Dept.

15 Building repair management Building Dept.

16 Construction execution Civil Eng Dept.

17 maE:(gj(Ieizent Mechanical equipment management Mech Eng Dept.

18 Track maintenance Track Dept.

19 Platform installation & operation Safety support center
20 Signal Platform door operation Safety support center
21 communication | signal system repair Signal Dept.
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Relevant discipline

22 Signal AFC maintenance Electronic Dept.

23 communication | |nformation communication operation Communication Dept.
24 Accident & failure investigation Investigation Dept.
25 Safety management Safety prevention

26 Safety Safety health management Health environment
27 management | Safety guide operation Investigation Dept.
28 Disaster & safety management organization Safety prevention

29 Electrical safety management Electric Dept.

30 Auditing Management audit
31 Management assessment Performance Dept.
32 Record management General Affairs

33 Planning management Planning Dept.

34 Design operation Arch Dept.

35 Civic complaint process Customer satisfaction
36 Locker Strategy development
37 Security process Emergency plan

38 Incidental business Incident business

39 Bylaw management Legal Affairs

40 Office management General Affairs

1 maBrl:aSgi:]r;?rslsent Seoul Metro administrative exemption Management audit
a2 Seoul Metro invention system Technical Institute
43 Lawsuit process Legal Affairs

a4 Reward to the citizen system Investigation

45 R&D operation & management Technical Institute
46 Committee organization & operation Planning Dept.

47 Aptitude test Crew support Dept.t
48 Information system Information plan

49 Proposal & suggestion system Performance Dept.
50 Vocational sports promotion General Affairs

51 Affiliated company management Planning Dept.

52 Administrative information open system General Affairs

53 Accident settlement process Customer satisfaction
54 Transport Seoul Metro passenger service term Strategic marketing
55 management | Transportation revenue management Service support

56 Lost-and-found process Customer satisfaction
57 Operation Guidance for drivers Crew support Dept.
58 management | Operation process Crew support Dept.
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\[e} ‘ Category Relevant discipline

59 Training & education HR development

60 Short-term worker management HR Dept.

61 Recommendation of skilled workers HR Dept.

62 HR, training Labor management HR Dept.

63 HR HR Dept.

64 Personnel for Executives HR Dept.

65 Executive recommendation committee HR Dept.

66 Contract Contract Dept.

67 Finandial Goods Management General Affairs

68 accounting Property management Domestic business

69 Accounting Accounting Dept.

70 Electrical work and payment limit Electric Dept.

7 Electrical facility installation Electric Dept.

72 Electrical Electrical facility inspection & test Electric Dept.
management

73 Power system operation Electric Dept.

74 Power supply Electric Dept.

75 Approval system Planning Dept.

76 r?\;?;r;zizf:t Board of Director Planning Dept.

77 Organization Planning Dept.

78 Electric car inspection RS maintenance

79 Vehide Electric car management RS plan

80 management | Electric car maintenance equipment RS maintenance

81 Railroad vehicle manufacture RS plan

Source: Seoul Metro Data_Seoul Metro Internal Rules (Jan. 25, 2017)

2. Integrated Fare System in Seoul

A. Current Status in Seoul

1) Metropolitan Area

0 Metropolitan area is 11,791km’ in terms of size taking up to 5.3% of Korea’s total land
area. It encompasses Seoul city, Gyeonggi Province and Incheon city where nearly half of
Korea’s population resides. The number of cars registered at the metropolitan area is 7.8 million
which accounts for 45% of the national total.
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Figure 24 | General Information of the Metropolitan Area

- Population: 25.6 million
(About 50% of the total)

- A number of registered
vehicles:7.8 million
(45% of the total)

- Area: 11,791 km2(Only
5.3% of the total)

Source: Chang Yi (2017), Public Transportation Reform in Seoul, The Seoul Institute

2) Traffic in Seoul

o The population of Seoul reaches 10.19 million with a population density 17,000
persons/km’. Passenger car totals 2.96 million and as public transportation, taxi totals
72,199, bus 360 and subway runs 327.1 km daily.

Figure 25 | Transportation Means
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Source: Chang Yi (2017), Public Transportation Reform in Seoul, The Seoul Institute
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B. Implementation Background of Fare System Restructure

1) Weakened competitiveness of buses

o In the 1970s, a number of passengers per bus with a 60~70-person capacity reached
200 persons due to an explosive demand. Severe competition among bus companies resulted
in paying lower wages to bus drivers and caused traffic congestion due to illegal parking which
in the end decreased the overall demand, weakening the competitiveness of buses.

Table 71| Cause of Declined Competitiveness of Bus

Low driver's wage

Traffic congestion

Traffic interruption by illegal
parking

Source: Chang Yi (2017), Public Transportation Reform in Seoul, The Seoul Institute
C. Restructuring the Fare System

1) Implementation Measures

o Fare reconfiguration was made as part of public transportation innovation through the
following procedures.
- Semi-public operation
- Separation into trunk and branch line
- Scientific operation management
- Expansion of a central bus-only lane
- Improvement of transfer center
- Introduction of a high-quality bus
- Support for integrated fare system
- Support for information communication technology
- Introduction of citizen's committee
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2) Application Procedure

o Transportation Card Company (Korea Smart Card Company, KSCC)

- Operation information delivered to Seoul city
- Operation cost designed by bus operation consulting agency
- Financial support requested by bus & Railroad Company

o Seoul Metropolitan Government

- Financial support plan delivered to bus operation consulting agency
- Service evaluation, bidding and operation monitoring of bus & railroad companies

o Bus operation consulting agency

- Profit-sharing with bus & railroad companies

0 Bus & railroad companies

- Participation for consulting firm

Figure 26 | Integrated Fare System Application Procedure

Operation Service evaluation, tenders

Information Operation monitoring

Financial support
Route plannmg

rhﬂon ad gy BUS/RIL
company " eque_sﬁ for 0
: inancial support mpany
Korea Smart Card Company (KSCC) : I
Revenue pooling, clearing, & allocating " Distribution of operat [:
istribution of operation
P [
I

i peots
| » cgrl\l:u Egaagggy R < ------------

Settlement of -
operational profit participant

Source: Chang Yi (2017), Public Transportation Reformin Seoul, The Seoul Institute
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3) A distance-based integrated fare system

o A free transfer from bus to bus and from bus to subway within a duration of 30 minutes
(maximum transfer 5 times)

o Subway (one-way)

- Base rate 1,250KRW (10km) and 100KRW for every additional 5 km (up to 50 km). For
more than 50 km, charge 100KRW for every additional 8 km.

o Bus (one-way)
- Base rate 1,200KRW (trunk line bus), 2,300KRW (inter-regional bus)

o Expansion of fare system in metropolitan area

- 2004. 7, Integrated fare system between Seoul urban bus and subway

- 2007. 7, Integrated fare system between Seoul urban bus and Gyeonggi bus

- 2008. 9, Integrated fare system among Seoul urban bus, subway, Gyeonggi bus and
red bus

- 2008. 10, Integrated fare system among Seoul urban bus, subway, Gyeonggi bus, red
bus and Incheon Bus

D. Fare System Reconfiguration Stage

1) Fare system reconfiguration history
o Preparation for public transport reconfiguration started in the early 2000s.
o A plan was structured in 2003 and adjustment was made since then.

o In 2004, agreement with bus companies, public hearings, and agreement with the railroad
on fare system were made.

o In 2005, Metropolitan Transportation cooperative was established. Cheongnyangni-

Yeouido transfer center and Seoul Traffic Information Center (TOPIS) was established.
Seoul-Gyeonggi-Incheon integrated fare system came into effect.

104



VI. Review of Other Case Studies in Korea

Figure 27 | Fare System Reconfiguration History
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2) Revision of legal system for fare system reconfiguration

o Passenger vehicle operation business law (based on joint revenue management)

- Before revision: Financial support for low-income lines
- After revision: Financial support for joint operation

o Small & Medium Industry promotion fund and management

- Loan for financial stability
- Efforts for bus driver's welfare

E. Effect of Fare System Reconfiguration

1) Increase on transfer passenger and satisfaction with public transportation
o Increase in public transport users to some extent
o Significant increase in satisfaction level with public transportation usage: 13.1% — 32.5%
0 Increase in number of public transportation transfer passengers

o This evaluation was highly due to the transfer discount rate and the convenient bus-
subway connection
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Figure 28 | Transfer Passenger and Satisfaction with Public Transportation
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3. Urban railway Disaster Prevention System

A. Establishing a Vision for Overall Safety Management

o
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1) Change of paradigm in transportation policy

Transportation policy was previously centered around cars, favored the supplier and
infrastructure, and it was focused on cost-efficiency, but in line with the changes in urban
transportation, the value has transformed. From car-centered to human-centered, from
supplier and infrastructure-favored to user operation innovation. Also, the paradigm has
been established to set safety as priority by transferring from economy and efficiency
oriented policy to attention to care and sharing

2) Construction of the Safest Urban railway

Measures to build a human-centered and safe urban railway operation system as well
as to implement a diverse and optimal safety roadmap are as follows.

- Citizen-participating safety culture and PR
- 1,000 citizen-participating safety watching person
- Safety campaign and broadcasting
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- Thorough preventive inspection and maintenance

- Comprehensive measure for replacing the electric car & deteriorated facilities.

- Diversified communication and sharing and reliable culture

- Comfort work environment
B. Facility Safety Equipment

1) Station safety system

o A safety system which is closely related to urban railway passengers is in good condition

through regular inspection and maintenance. It includes;

Table 72 | Station Safety System

System ‘ View

Passenger evacuation route

Remarks

At station

Portable lighting

5Lux, 60 minutes

Exit sign/lamp

Lamp at every 20m

Floor lamp

Voice guide =

107



\ 2016/17 KSP Policy Consultation Il

Water screen

Remarks

Smoke retardance
(2m/s—0.6m/s)

Smoke control line

Smoke retardance by 30
seconds

Heat/smoke detector

Fire detector

Fire extinguisher (large/small)

Large : 20kg, 30m
Small: 3kg, 20m

Hydrant (luminous sheet)

Easily distinguishable by
luminous sheet

Fire apparatus connected to
water line

Sprinkler at platform and
lounge

Source: Kim Jong Ho (2017). Seoul Metro Safety Equipment and Safety Management Paradigm, Seoul Metro
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2) Tunnel safety system

o This is a system that prevents any disasters in the tunnel. Emergency lighting in case
of power failure, fire-fighting equipment, and emergency communication system to call

for rescue are installed.

Table 73 | Tunnel Safety System

RENES

View

Tunnel emergency lighting In case of blackout

Fire-fighting equipment
(fire department connection)

In case of fire

In case of communication

Emergency telephone . .
gency P interruption

Source: Kim Jong Ho (2017). Seoul Metro Safety Equipment and Safety Management Paradigm, Seoul Metro

3) Onboard safety system

o This is a system to prevent any accidents that may happen inside the vehicle, which is
the most vulnerable sector within the field of safety. Safety systems for all passengers

are the following.
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Table 74| Onboard Safety System

System

Communication among three
parties

View

Statien Staff (Control
Center)

‘ RENES

Communication among the
passenger, driver and control
center

Incombustible seat

Incombustible material

Fire extinguisher and fire
detector

Two fire extinguishers per car

Emergency door open cock

Train Fire
Evacuation

Method
during
emergency

PR on how to open the door
in case of emergency

Source: Kim Jong Ho (2017). Seoul Metro Safety Equipment and Safety Management Paradigm, Seoul Metro

C. Establishment of Safety Policy

1) VOF system

o VOF (Voice of Facility) implementation measures are classified into (1) facility/part history
data analysis, (2) repair/maintenance data analysis, (3) real-time monitoring, (4) Internet
of things (IOT) for bidirectional control to focus on people's safety first.
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Table 75| Establishment of VOF system

Implementation plan ‘ Example ‘ REINETIRS

Integration of 36 safety

indices in urban railway

Analysis of major causes/
safety

Safety index

Real-time monitoring
(electric car)

Real-time operation of
electric cars

Real-time situation of
platform screen door

Real-time monitoring
(platform screen door)

Source: Kim Jong Ho (2017). Seoul Metro Safety Equipment and Safety Management Paradigm, Seoul Metro

2) Improvement of emergency manual

o Training based on passenger evacuation scenario is conducted at actual cabins and
evacuation time is measured to establish the standard for the manual.

o Improvements are made based on the existing emergency manual, golden time target,
scope, response system and priority lists to minimize damage and to save more lives.
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Table 76 | Improvement of Emergency Response Manual

Items ‘ Existing ‘ Improved
Application scope of Fire Derailment, collision, fire, explosion,
accident type flood

Response by stage

Response system in . .
P Y (Attention-caution-

Initial response with top priority

: . Level i j MOLIT
emergency watching-serious) (Level is adjusted by MOLIT)
Situation report Situation propagation + people
Priority in initial response Initial response protection + Initial response
Passenger evacuation (within 5 minutes)
Total 132 kinds
Manual Total 190 kinds (minor failure, integration of

similar/overlapped manual)

Source: Kim Jong Ho (2017). Seoul Metro Safety Equipment and Safety Management Paradigm, Seoul Metro

4. Process of Working Adjacent to Metro Area

A. Summary of Working Adjacent to Metro Area

1) Definition of railroad protection zone

o Railroad protection zone is defined as below in accordance with Article 45 of Railroad
Safety Act.

- Within 30m from the railroad boundary (end of outer track)
- Neighbouring excavation is the same as for railroad protection zone and for the tram,
it shall be 10 m instead.

2) Railroad protection zone standard

o It aims to protect the railroad facilities and train operation and it is classified as below
in accordance with the Article 45 of Railroad Safety Act.

- Changes in form and quality of the land and excavation

- Extraction of soil, gravel, and sand

- Planting

- Construction, modification, and expansion of the building or artificial structure
- Other behaviours that may interrupt railroad operation and safety.
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3) Responsibilities for consultation and management of railroad protection
zone

o The manager of railroad protection zone (who receives the report) shall be the central
government and KRNA for HSR, metropolitan and traditional railroad and local government
and urban railway operator for the urban railway.

4) Management of working adjacent to metro area

o Process of working adjacent to metro area is classified into the building work, connection
passage, new line construction and other relevant works and is currently managed by
Seoul Metro.

- 200 cases annually (consultation)
- Excavation is in process now at 100 sites along lines 5~8
- Consultation and inspection by class (A+, A, B)

B. Consultation and Management of Working Adjacent to Metro Area
1) Classification

o It is classified into A+, A, and B by SMRT and the responsible discipline are as follows.

Table 77 | Classification and Consultation & Management

Design stage Construction stage
Remarks
Consultation Review
Extra A Tech(Institute) | Facility Team weekly special
A HQ internall weekl intensive
(Civil Dept.) y Tech office y
B internally (14 areas) monthly normal

Source: Seoul Metro
2) Work process

o Design and construction process of working adjacent to metro area is as follows.
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Figure 29 | Work Process of Adjacent Excavation

Submission of

Agreement/Action
Report
(Reporter)

Collect Agreement
(5eoul Metro)

Review Result

Collect Construction
Commencement Plan

Commence Construction
(Reporter)

YES

Change Design

Complete Construction

¥ Review Drawings
# Review Safety

# Safety Management / Construction Plan
> Safety Inspection Plan, Measurement Plan

| Site | Safety ! Automated
| Inspection | Inspection | Measurem

| ent

Main 1 After
| Additional 1 | Transfer

v v v

J# Adjacent Excavation Completion (Inspection)

Source: Seo Jung Ho (2017), Work Process for Metro Line 5, 6, 7, 8 Adjacent Excavation, Seoul Metro

0 Required documents prior to working adjacent to the metro area include the following.
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3) Report on behavior

- Blueprint of subway construction area-Geological survey report
- Subway safety review report (Class A or higher)

4) Requirements for review

Safety requirements during excavation to protect the subway include the following.

Compliance with the technical comments
Compliance with design document, specification, and safety plan
Minimized blasting near subway and 0.3cm/sec or less
Prevention of ground loosening by installing the temporary facilities in a timely manner
Piling after pre-boring (to prevent impact, noise, and vibration)
Line marking to avoid boring immediately above the subway.

- Temporary cut-off wall at connection section to prevent water penetration
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5) Safety Management Strengthening Plan

0 More strict safety management is needed due to the adjacent construction’s trend in
becoming more large, adjacent and complex. Measures to strengthen safety management
are as follows.

- Technical consultation of experts or verification from specialized agencies (Civil
Engineering or Tunneling and Underground Space Association).

- Monitoring of major activities and measurements including safety inspection of the
subway always

- To strengthen the safety management/construction plan, (1) Plan based on
characteristics of underground urban railway (2) Temporary cut-off wall, (3) Safety
status board at the site, (4) Sign at a ground level indicating the subway location, (5)
Meeting before starting construction.

115



\ 2016/17 KSP Policy Consultation il

VII. Policy Recommendation

o To help HCMC effectively implement O&M of urban railway, many issues were identified
from HCMC Metro status and operation preparations as described in (Figure30). Based

on these issues, improvement was proposed in the areas of laws and regulation, safety

management, role of urban railway operator, training for the drivers, operation preparation
and additional considerations.

Figure 30 | Policy issues roadmap
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1. Proposal of Urban Railway O&M-related regulations

A. Summary of Vietnamese O&M Enforcement Decree

o Currently, there is only the standard enforcement decree of the Vietnamese urban railway
O&M in written in Viethamese. Therefore, translation of this enforcement decree was
requested for railway experts to review. Original copy of this enforcement decree in
Vietnamese is attached to the report in the appendix.

o Standard enforcement ordinance for urban railway O&M was first implemented on
2016/12/19 according to technical standard, standard law, railroad law and government's
enforcement ordinance 127/2015/ND-CP, VNRA and relevant bureau's request. As such,
technical standard enforcement ordinance is 42/2016/TT-BGTVT indicating urban railway
operation and maintenance which is categorized into (1) Common scope, (2) operation
(3) facility maintenance (4) passenger car maintenance and (5) related enforcement
agencies.

Table 78 | Summary of National Technical Standard for Urban Railway
O&M in Vietnam

Category ‘ Description
Common + Scope of law, subject for application and terms in regulation
Scope + Scope and definition of terms to be described

+ No of cars, condition, operation hour, safety block, risk prevention, shunting,

Railroad . . . .

Operation stop Signal-operation relations, display, command and method

P + Operation staff including controller, driver, station staff and crew
Facility « Principle, facility test run and inspection, patrol, structure inspection

Maintenance | - Control, other facilities, equipment inspection, document control

Passenger * Maintenance condition, new & repaired car inspection and test run
Maintenance | < Process depending on situation and inspection frequency and process

Enforcement | « Responsible agency, approval agency (railroad bureau etc.)
Agency + O&M companies, group and individual and their responsibilities

Source: The Ministry of Transport (2016), Circular on National Technical Regulations on Urban Railway Operation and
Maintenance
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Proposal for Establishing Vietnamese Urban Railway O&M Regulations

(1) Need to elaborate on related laws & regulations

o Vietnamese 42/2016/TT-BGTVT standard enforcement ordinance was based on related
railroad law and enforcement ordinance. Based on such enforcement ordinance, Vietnamese
urban railway O&M will be established, which, however is insufficient to encompass all activities

requ

ired for O&M. In Korea, O&M regulation is based on related laws and policies which

however are more comprehensive than that of the Vietnamese. It is necessary to enact a more
comprehensive law to accommodate more flexible regulation on urban railway. Applicable laws

and

regulations of Korea and Vietnam are summarized as below.

Table 79 | Comparison of railway enforcement decree in Korea and Vietnam

Category ‘ Enforcement decree of Korea Enforcement decree of Vietnam
Railroad Service Act, Railroad Safety Railway Act (14/2015/ND-CP),
Applicable | Act, Local Public Enterprises Act, Urban | Technology Standard and Standard Act
laws Railroad Act, (127/2007/ND-CP)
Urban Railroad Driving Rules and enforcement decree
.Content ngeral provisions, law, procedure, Related definition and content
included | criteria, etc.

(0]
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(2) Need for defining the work scope & responsibilities of higher level
organizations in Vietham

For legislation of O&M regulation, it is essential to define the roles and responsibilities
among the relevant authorities. Definition of the roles of relevant authorities will be
described later in this chapter. However, the reason why this is very important in O&M
regulation is that the role and responsibilities of concerned authorities are stipulated in
the applicable laws and regulations. Particularly in Vietnam, the law on urban railway,
besides Railroad Act, is not yet available. Before establishing the urban railway law, role
and responsibilities of concerned authorities shall be defined to determine the position
of related laws and regulations. To that end, MAUR shall keep coordinating with the
concerned authorities such as the MOT and DOT for further consultation among the
experts in urban railway on general regulation and technical issues as well.
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(3) Korean cases and the need to define specific O&M rules

o In Vietnam, legislation of urban railway law is at its early stage and revision of applicable
laws and regulation is in under progress. For drafting the O&M regulation, the team
including the engineers needs to be organized and to better understand the legal system,
it is necessary to have consultation with the concerned authorities. Korea’s railroad-related
laws and regulations are as follows.

Table 80 | Korea's Railroad related Laws and Regulations

Korea's railroad-related laws & regulations

Local Enterprise Act, Urban Railroad Act, Railroad Enterprise Act, Railroad Safety Act, Urban
Railroad Operation Rule, Act on Special Accounts for Transportation Facilities, Act on Contracts
to Which local government is a Party

By-law on establishment & operation of Seoul Metro
By-law on Seoul city tax reduction
By-law on Seoul city railroad bond

Source: National Law Information Center Website (201&). www.law.go.kr

o To establish a Viethamese O&M regulation, understanding the Korean laws and regulation
will be helpful. Korean railroad laws serve as the basis in carrying out operator’s tasks
and include the organization, employee’s rights and obligations and guideline for
management & operation and further details are described in by-law or internal
regulations. Since the regulation to be developed will be applied not only to HCML Line
1 but also to the lines to be built in future, a thorough analysis is essential to set up
the public transport plan based on HCMC Metro.

Figure 31 | O&M-related Regulations

Upper Level Norms

Law National Perspective Articles of Association

-
Ordi Seoul Metropolitan Government
rdinance PerspectTve Internal Rule

Established Rule

[ Company Rules ] Seoul Metro Perspective

Articles of Regulation Internal Established
Association & Rule Rule Lower Level Norms
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o Urban railway O&M regulation of Seoul Metro is categorized into 13 sectors which are
further divides into 81 items while the role and responsibilities among the disciplines are
clearly defined.

o Vietnamese O&M regulation needs to be categorized by different operation including
control, accounting, general affairs, HR, electrical, rolling stock and transport management.
After further detailing the tasks, goal, scope and role, it shall be defined and related
documents and formats shall be included for each item.

2. Proposal of modifying the railroad safety laws and RAMS

A. Introducing the Approval System for Railroad Safety Reinforcement

o Railway safety laws in Vietnam are not systematically established and thus preparation
and countermeasure to possible accidents are generally poor. As such, railroad safety law
system needs to be outlined referring to Korean laws. Railroad safety law needs to be
supplemented to introduce the approval system.

Table 81 | Supplement of Railroad Safety Act

Category ‘ Procedures

« Approval of qualification of those who have a certain level
of safety management system for railroad operation and
facility management

[Article 7] Approval of safety
management system

[Article 8] Maintenance of safety | « Regular /irregular inspection to check the maintenance of

management system safety management system
[Article 9/9-2] Cancellation of « Encouraging voluntary safety management system through
approval/Penalty disciplinary action such as suspension or penalty.

o Voluntary safety management system could be induced by the operator in a way by adding
the above legal provisions. Approving the qualification to those with a certain level of
safety management experience, it can induce independent management system of the
operating agency. Of course, obligation for O&M shall follow due to independent
management. If violated, there is a need for business suspension & penalty, etc. These
processes can be induced by adding additional legal provision above. Independent safety
management function by the operator is indispensable for stable safety management
system.
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B. Establishing the RAMS management system

1) Need of RAMS-based railroad safety management

o RAMS refers to the reliability, availability, maintainability and safety of the system which

the client desires to acquire. Safety service level is measured trough this system and
proposed to the client by stage. As HCMC Metro is the new transportation means, service
with a high safety level is required. Service level is represented by SIL class and the need
and importance have been proved worldwide.

Table 82| RAMS summary

Category ‘ Description
Reliabilit + Design function & performance under normal maintenance and failure
y occurrence frequency
Availability « Ratio of normal operation time to total operation time

Maintainability

« Time required to restore to normal operation or maintenance time

Safety

+ Ability to maintain the damage to the staff and passengers to a certain level.
+ A process to establish the risk and maintain the system after identifying the
potential risk and setting the safety goal.

Source: Kim Young Sang (2016). Presentation data on RAMS management of foreign railway vehicles, Seoul Metro

0 When it comes to HCMC, it lacks the experience with RAMS and related certification system.

Thus, it is necessary to develop the railroad safety management system to incorporate
RAMS data into “Railroad safety management technical standard” O&M when establishing
the applicable laws and regulation as the case in Korea. According to the revised Korean
Railroad Safety Act (2004.9) & (2012.12), risk evaluation and RAMS are included in
railroad safety management requirements.

More importantly, RAMS needs to be introduced to enhance the safety management
system. At the early stage of urban railway operation, interrelations among reliability,
availability, maintainability and safety together with life cycle-based safety management
system are very important and it is well defined in EN 50126. Particularly, EN50126 is
difficult to understand for those without expertise. MAUR considers employing consultants
but MAUR must keep in mind that experienced engineers are needed to understand the
consultation to learn safety technology by themselves.

121



\ 2016/17 KSP Policy Consultation il

2) Need of training for RAMS management personnel

o For the effective safety management through RAMS training program for the operator, RAMS
invitation or visiting training course on a short-term basis. Also, there is a need to foster railway
professionals by opening the class in railroad university on a long-term basis.In case of Vietnam,
government could steadily foster safety management personnel by cooperating with relevant
agencies such as VNRA. As shown from Korea's cases, Vietnam government should try hard

on Metro operation with safety management expertise.

3) Benefit from application of RAMS international standard and the examples

0 RAMS helps reduce the maintenance cost and spare part cost and is being applied to aerospace,
aviation, nudear, automobile and chemical plant. Particularly, RAMS was introduced to railroad
industry worldwide since the 1980s. It has become common to suggest RAMS requirements
and goals. Also, require approval from the client and operating agencies to suppliers. Since
it is stipulated in the core contract for the Gyeongbu HSR in Korea, asking the contractors

to submit a RAMS analysis report has become a common practice.

0 In Korea where HSR, Maglev, ATP, CBTC and new technologies are applied, safety
management system according to international standards has been generalized (EN
50126, EN50128, EN50129, EN50159, EN45545-2, NFPA130, BS 6853, EN15085-2).

Figure 32 | RAMS Standards

British Standards EN Standards ——— IEC Standards
Classification No. of Standards Contents
CEMNELEC 50126 Railway Applications-The Specification and Demonstration of Reliability,
Availability, Maintainability and Safety (RAMS)
50128 Railway applications-Communication, signalling and processing systems-
Software for railway control and protection systems
50129 Railway applications-Communication, signalling and processing systems-
Safety related electronic systems for signalling
IEC 62278 Promoted to [EC based on EN50126
62425 Promoted to [EC based on EN50129
62279 Promoted to [EC based on EN50128
61508 Functional Safety of Electrical/Electronic/Programmable Electronic Safety-
Related System : Part 1-7
MIL-Std 882C System Safety Program Requirements

Source: Lloyd Register Asia Rail Website (2017). www.lr.org

122




VIl. Policy Recommendation

o EN50128(IEC62279), the international standard of RAMS guarantees safety-related
software for railroad signal and control system. EN50129 (IEC62425) plays the role in
approving the safety report of individual products. EN61508 is used for safety function
of electronic products. It is necessary for MAUR to apply the system by referring to the
foreign cases of RAMS. Examples of RAMS in Korea are summarized as follows.

Table 83 | Cases of RAMS (domestic/foreign)
Case Description

Digital Track | LS Industrial Systems and Techville acquired SIL4 Certification of the digital
Circuit transceiver in 2013.

+ YOOKYUNG Control acquired SIL4 Certification based on [EC62278, 62279,

Balise 62425, and supplied balise to Gyeongchun Line in 2011.
PSD + POSCO ICT acquired SIL 4 Certification of metro PSD from the German
international authorized agency TUV SUD in 2013 for the first time in Korea.
. * Hyundai Rotem acquired SIL4 Certification of a radio communication-based
Almaty train

train control signaling system which was supplied to Almaty Kazakhstan in

I
control system 2014,

Source: Choi Yo Cheol (2015), Introduction to international standard-based railway RAMS and certification process and
cases of application, System Engineering Journal

3. Defining the roles of HCMC Metro-related agencies

A. Establishing the Role of Operation Organization

0 The procedure until operation of an urban railway in Korea is divided into (1) establishing
operation organization, (2) Obtaining transportation license, (3) Preparing for operation
and (4) Opening and operation. Role of operation organization is classified into 4 categories
as follows.
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Table 84 | Pre-Operation Procedure by Urban Railway Operator in Korea

Category ‘ Procedure

+ Establishment of operation organization
Establishment | - Operation organization according to the agreement between central and local
government

+ Applying for the license

- Application to local government
+ Obtaining the license

- Issued by local government

License

* Preparation for revenue operation
Preparation | - Request for safety management system and test run and report
- Test run and facility hand-over (with responsible agency)

+ Opening and operation
Operation - Opening and operation according to Urban Railroad Act and operator's by
law

Source: Yoon Cheon Ju (2017). Status of Urban Railroad-related Laws in Korea. Seoul Metro

o JICA's technical support (TC2) at Stage 2 for preparing the operation and establishing
the operation organization is being delayed because o the prerequisite for TC2 including
designation of operator's CEO, organization, and the opening schedule has yet to be
determined. Thus, it is necessary to develop the organization and manpower mobilization
scheme, referring to the Korean case.

o Particularly, approval of safety management system, test-run, and hand-over procedure
shall be carried out at the stage of preparing the operation when the role of construction
organization and operation organization is more than important. Test by discipline, facility
inspection, test-run for revenue operation and facility hand-over shall be performed but
given the current situation, it is difficult to perform such test run and hand-over procedure.
Therefore, Ho Chi Minh's first ever urban railway could be successfully opened if the
preparation is implemented in the systematic and professional manner by introducing
Korea's test-run and hand-over practice and procedure.

B. Need for Defining the Role of Subordinate Organizations of People's
Committee

o When it comes to Korea, the roles of central and local government are clearly defined
in urban railway operation procedure as described below.
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Table 85| Pre-operation Procedure of Central & Local Government in Korea

Procedure and description
Category

Central government Local government

Establishing » Law on establishment of operation | - Legislation according to the law and
the operator company support for establishment

* Review and consultation with
municipal government on + Review and issuance of license
transportation license

Urban railway
license

+ Approval of safety management
system and test-run report according
to Railroad Safety Act and test-run
guideline

« Surveillance of inspection, test-run
and hand-over
+ Hand-over to operator

Pre-operation

+ Appropriateness of safety
management according to Railroad | -« Surveillance of operator
Safety Act and Urban Railroad Act

Revenue
Operation

Source: Yoon Cheon Ju (2017). Status of Urban Railroad-related Laws in Korea. Seoul Metro

o In Vietnam, Ho Chi Minh People's Committee is responsible for investment in urban railway,
bid and transport facility plan, but the support and role by stage from opening to operation
of urban railway are not clearly defined. In case of Korea, role and responsibilities of local
government from the establishment of operator to revenue operation are clearly defined
thus conflict between preparations for revenue operation never occurs. For such reason,
People's Committee shall define the roles and responsibilities of subordinate organizations
in an orderly way, which will be applied not only on Line 1 but other upcoming railroad
projects.

o Also, there is a conflict on the surveillance right of HURC1 among DOT, DHA and MAUR.
In Korea, when urban railway is built, subordinate organization of local government such
as subway construction division plays a role of facility hand-over from construction stage
to revenue operation, but once the revenue operation starts, the right and obligation are
transferred to the operation organization, which will perform the operation independently.
In case of HCMC, rather than putting HURC1 under the management of MAUR or DOT
and just manage/supervise, considering relatively slow decision-making structure in
Vietnam, it is more efficient to put HURC1 at the same level with sub organization of
People’s Committee. This will also help grow HURC1 into professional urban railway
operating agency.
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4. Driver's license test system and strengthening driver's
capacity

A. Comparison of railway vehicle driver’s license system in Vietnam/Korea

Table 86 | Procedure for Obtaining Rolling Stock Driver's License

Category ‘ Korea ‘ Vietnam
+ Medical examination and aptitude test « Theory testing
- At the hospital designated by MOLIT - General knowledge related to
Stage 1 . . .
- Aptitude test at the agency designated by urban railway system
MOLIT - Expertise
« Function test 1
« Training program at the agency designated | - Technical check before operation
Stage 2 by MOLIT (Practice examination for
9 - Class 2 electrical vehicle driver's license: technical inspection before
410 hours for technical education commissioning, handling troubles
and emergency situations)
« Written test
4 tlmgs/year by !(TSA . « Function test 2
Stage 3 | - 40 point per subject and 60 points on N . L
s . - Train driving practice examination
average for pass the examination (Railroad
Safety Act - 60 points at least)
« Functional test [who passes the written test ) Retest. -
(Practice examinations for the
only] candidates who fail to meet the
Stage 4 | - by KTSA . .
. . . requirements prescribed for one
- 60 point per subject and 80 points on . - .
average for pass the examination of two practical examinations in
Step 2 or Step 3)

Source: Ministry of Land, Infrastructure and Transport (2017). Railroad Safety Act/Translation of Vietnamese Driver’s
License Test Regulation (2015)

o License system in Korea and Vietnam is similar in a large extent. However, in Korea, those
who finish the training program at designated agencies and pass the written and functional
test can be issued for the license. Meanwhile in Vietnam, it has a system that those who
pass the written exam first and then those who pass the functional test are issued for
the license. Functional test in Vietnam is divided into technical examination and train
operation practice test. When failing either one of the functional tests, retaking the test
is allowed in Vietnam. In case of Korea, test takers who passed the written test can take
the remaining functional test until the end of December of the next two years.
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o Having qualified drivers are very important for the urban railway system will start operating
in HCMC and Hanoi in 2020. To meet the operation deadline, testing schedule must be

adjusted to nurture more qualified drivers and even to the licensed drivers, practice

operation is needed. In Korea those who newly obtain the license must receive the

on-the-job training on the route.

B. Driver's license system in Foreign Countries

o In foreign countries, those who reach a certain age must pass the medical examination

and aptitude test and receive training programs including theory and technical training,
which are outlined in (Table 87).

Table 87 | Training Program for the Drivers in Foreign Countries

‘ Japan UK ‘ France ‘ Germany Spain
Age +19 at least +20 + 21 +18 - 18 * Middle
school
Medical | +O -0 -0 -0 -0 « X
Aptitude | <O -0 -0 -0 -0 -0
* Autonomy
Theory - No legal + 400hrs +16 weeks | +27weeks * 12weeks
requirement + 9~189M
theory _
+ Unexperienced: technical
Technical | 410hrs «515hrs combined |, 50veeks | - 9weeks « 6weeks
+ Experienced:
100hrs

Source : Kim Sa Gil (2006) : Institutionalization plan through a study on domestic & foreign railroad operator's qualification,
The Korean Society for Railway

o Korea requires 400 hours or 6,000km operation for obtaining the license while in foreign

countries, a long-term theory and technical training are carried out and the test is to

verify the qualification for the license.

o In Korea, repetitive training is needed to o cultivate qualified drivers through systematic
theory education and technical training to deal with emergency such as train breakdown

or fire, the drivers who complete the training program at designated training agency are

employed and operation practice are followed to apply the knowledge and function.

o According to the current Railroad Safety Act, functional test is carried out by real vehicle

or simulator selectively and in advanced countries, driver's simulator or CTC (Centralized
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traffic control) are used for indirect practice But operation practice on actual vehicles is
more important because if the license is obtained by simulator testing only without real
operation practice, it would cause the problem and thus the practice using the real vehicle
shall be included in the training program.

According to the JR case, technical training is carried out at"Technology Academy
(established in Mar 2009) ;for a year for an in—-depth training for the fundamental training
and principle (mechanism) theory and practice are followed in cooperation with the college
and core manufacturer before testing for the license. Also, it is a good idea where in
the UK, applicant for operating agencies, interns and new employees are not only limited
to simple licensing but can also receive the training over weekends and online training
program for the relevant license (joint approval from railway operating agency) and obtain
a university degree at the same time.

C. Training for CCMC urban rail drivers

o

o

To commence railway operation in 2020, having qualified drivers is very important. Training
programs must start 6 months prior to official railway operation for potential candidates
are to complete minimum 400 hours of training. Since the drivers for HCMC Line 1 will
eventually become instructors for other lines, it is indispensable for successful opening
and operation.

The drivers shall have expertise areas outside driving. There are many safety factors to
consider with this new line thus safety training is mandatory. Training for the drivers shall
be given the priority to start operating in 2020. Train operation simulator to be introduced
from Japan shall be expedited and MAUR must check and ensure it is compatible with
Line 1.

5. Proposal of introducing Shadow Operator

A. Shadow Operator for opening and operating

o

128

Looking at the current situation in HCMC Metro Line 1, the consultant who will provide
assistance in O&M preparation is needed for successful opening service and operation.
Many consulting services existed to help provide cities without any operation know-hows
to open Metro service. Shadow Operator is one of the typical businesses. Shadow Operator
is usually engaged from planning stage until starting operation but since HCMC metro
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is already at the construction stage, Shadow Operator could be involved from construction
stage until early operation stage and such consulting service may be extended to HCMC
Line 4 and 5 and, Tan Son Nhat Airport Line

Figure 33 | Shadow Operator stage

| Early Involvement (Shadow Operator) |

HCMC METRO

o Operator’s intervention from the construction stage is very important. If the design or
constriction is implemented at contractor’s discretion only, it would possibly cause
unexpected problems during train or station operation. For instance, Hanoi Line 3 was
reordered by ADB fund due to wrong design. For efficient operation, it shall be planned
from client’s viewpoint at the early stage. As HCMC Line 1 would influence on upcoming
projects, importance of Shadow Operator is very high.

o Shadow Operator is categorized into planning, design, construction, and operation stage.
The goal of this project is to reduce the cost while increasing efficiency. When the client
is involved at early stage, it is better to implement the project from the client’s standpoint.
Work scope by stage is summarized as follows.

Table 88 | Shadow Operator's work scope by stage

Stage ‘ Description

Design + Review and incorporation of whole design considering the operation

« Consultant from operator’s viewpoint

Construction * Preparation of document for bidding

« Operation, maintenance and safety plan
Operation + O&M manual, guideline and work procedure
« Training got O&M persons and test & commissioning

129



\ 2016/17 KSP Policy Consultation il

B. Examples of Shadow Operator

o Shadow operator system has been introduced for the operators who lack the abilities or
experiences in construction and operation of urban rail systems. Cases of shadow operator
worldwide are as follows.

Table 89 | Cases of Shadow Operator worldwide

Country ‘ Region ‘ Period Work scope
+ O&M development and concept. Ph-1 design and
Qatar Doha 2015(24M) construction support (DB International)
Saudi

Arabia Makkah 2014(30M) + Basic design review and manual(Prasarana)

+ Support for preparation of MRT operation &

Indonesia Jakarta 2014(30M maintenance (Padeco)

o Jakarta MRT 1 which uses OMCS (Operation & Maintenance Consulting Service) is similar
with utilizing the Shadow Operator and it overlaps with this project to a large extent.
The Jakarta project established an O&M company 6 year to manage the bid contract
which is noteworthy.

Table 90 | Comparison between Jakarta project and HCMC

‘ Vietnam ‘ Jakarta
. 19.17km (14 stations, 3 underground 11 | 15.2km (13 stations 6above ground,
Section
above ground) 7underground)
O&M 2015 (in 10 years) 2008 (in 6 years)
company
Construction and preparation of O&M | Construction and preparation of O&M
Tasks . .
(currently under construction) (currently under construction)

0 Work scope of Jakarta project with MRT1 OMCS includes train operation plan, O&M system
and computer system. O&M system contains O&M organization, qualification of the
employees, training, O&M regulation and guideline. In addition, preparation for operation,
T&C, environment management, support for ancillary business and benchmarking from
foreign projects. These works of OMCS are also required for HCMC to successfully
commence the operation of its metro. After further comparison study on the example
of the Jakarta MRT1 OMCS, it is required to incorporate the work scope required for
operation and maintenance of all HCMC lines.
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C. Need of shadow operator for HCMC urban rail Line 1

o Looking at the current situation, it is difficult for HURC1 to accommodate the operation
preparation alone to meet 2020 completion schedule. HURC1 O&M team has 10 members
which seems insufficient, considering the GIMP LRT project which mobilized more than
20 experts for 2 years. Assistance by experienced operator which provides consulting
service from the early stage must be indispensable. Dealing with the problems occurred
after starting operation would cause more cost and time thus early mobilization of shadow
operator is essential.

0 Metro Line 9 experience in Korea indicates the importance of Shadow Operator. Certainly,
the construction stage cost is large but O&M cost after opening service takes much more
big portion than the construction cost. o Shadow Operator’s final goal is to maximize the
efficiency and minimize the cost and thus operator’s early intervention would reduce the
cost and time as well as is indispensable for the success of operation. HCMC Line 1 requires
urgent preparation means to meet the 2020 completion schedule and experienced operator
who will save cost and time is more than important.

Figure 34 | Seoul Metro Line 9 CAPEX OPEX cost comparison

2[4%

Construction and Design, ete

7612

Operation Cost

Source: Kim Moon Su (2013). Study on problem and improvement of Seoul’s private investment project -based on
Metro Line 9-, University of Seoul

0 To complete the project in 2020, KSP project alone is insufficient to support HCMC metro
O&M thus the following project shall be carried out based on KSP policy. Jakarta project,
which is similar to HCMC metro project; it is 5 years faster in terms of establishment
of an operating company. To apply for a JICA loan Shadow Operator is indispensable and
the need shall be notified to PDI continuously.
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6

. Recommendation to Urban Railway Transit's Integrated

Test-Run

A. Need for applying Korea’s case to HCMC project

Figure 35 | 5-stage integrated test-run

By Type/By Field

Comprehensive
T/C

Comprehensive
Equip

Pre-Inspection Facility

Inspection

Step 1 / Step 2 / Step 3 / Step 4 / Step 5 /

(0]
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1) Integrated test run in Korea

In the case of Korea, 4 or more professional organizations with own responsibilities
participate in final integrated test-run. Particularly at Stage 4 when the test runs
simulating the revenue operation, it shall continue for 60 days at least. The period shall
be determined practically in consideration of participant's roles and expertize and it is
desirable to have sufficient time for an integrated test-run to identify potential problems.

2) Recommendation to integrated test-run in Vietnam

Railroad facility manager, a railroad operator, review team, central government, local
government and the builder with own roles and responsibilities shall jointly participate.
The more the participant, the more problems are identified to come up with the solutions.
It is effective to eliminate the potential problems during revenue operation. Given the
lack of experience and engineers in integrated test & commissioning for the urban railway
system in Vietnam, an extended integrated T&C for systematic training opportunities are
needed.
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7. Proposal of additional considerations

A. Recommendation to O&M policy

1) Recommendation to O&M policy

0 The aim of operation & maintenance of urban railway is to realize and maintain the function
of facilities as originally intended. Maintaining the function as specified in the drawing
and specification is the fundamental goal of urban railway system operation. To that end,
manpower organization, basic plan, regular inspection, and maintenance plan, replacement
of material and equipment, identification and determination of the subject for maintenance
shall be carried out in Metro operation organization.

o NJPT will provide assistance for maintenance while staying at HCMC for 5 years. 5 years
after starting operation is the most important period and HURC1 shall learn the
maintenance technique to implement maintenance independently since then. But given
increasing needs of maintenance, the effort shall focus on maintaining the maintenance
ability. But in fact, the human resource including technical positions at HURC1 is
insufficient. As such, securing qualified engineers and team is indispensable.

Table 91 | Area Requiring Additional Study (Maintenance)

Area ‘ Description

Organization | « Appropriateness and economic analysis of maintenance organization

+ Structure & equipment inspection plan and frequency plan
+ Replacement frequency, repair, additional cars and AFC in operation cost

Plan + Operation plan considering the transportation demand & capacity
+ Vehicle inspection and storage plan and train operation plan
+ Appropriateness of the cost proposed by the client
Cost + Estimate of operation cost incorporating train operation plan and reduction

measures
+ Estimate of facility O&M cost based on similar cases

B. Recommendation to integrated fare system

o According to the SAPI report, the study on revenue and cost based on transportation
demand, revenue and operation cost analysis is underway and the fare cost estimate and
transportation revenue analysis accordingly.
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o And the study on an estimate of various costs (power, labor, water, repair, and maintenance)
was conducted but the study on transportation strategy to link with other transportation
modes, integrated fare collection, information management with related organizations or
preparation for competition with existing public transportation system stays far behind.
As such, the Recommendation to various fare policies (discount, fixed, commuter etc.)
to increase the revenue and provide additional services are more than important. Besides,
a study on system expansion and compatibility with other routes through the analysis
of HCMC MetroAFC system is also required.

Table 92 | Area Requiring Additional Study (Integrated Fare)

Area

Case study

Description

Incorporation of Korea's case study and know-how into local government policy
Proposal of integrated fare system with transportation modes or connections
Incorporation of local government's needs with Korea's policy and experience
in the past about Metro fare system.

Ridership

Analysis of case study on increased ridership and similar cases

Compatibility

Compatibility with the fare system of other route or different transportation
modes to be built in future

C. Recommendation to Office IT system

o Office IT system is not mentioned specifically in the SAPI report but management information,
document control, asset management and information management which are indispensable
for urban railway operation have yet to be discussed and further study is needed.

o A variety of IT systems are used for urban railway operation and the study on IP system
for operation is needed, based on various IT systems of urban railway in Korea

Table 93 | Area Requiring Additional Study (Office IT system)

Area Description

Case Stud + Establishment of the policy of HCMC Metro operator through the case study

y on IT system and program for urban railway operation

Svstem Policy for network integration and operation

o yster Compatibility by line and linkage with government and transportation
peration A

organizations

Svstem Estimate of the cost of system development and operation program and
y maintenance

Development

On-the-job training for efficient IT system and system developer
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Vil. Conclusion

0 Ho Chi Minh City (HCMC) is the largest city as an economic and commercial center of
Vietnam with about 9 million inhabitants. Recently, there have been serious social
problems such as traffic congestion, stagnation and environmental pollution due to the
rapid increase of ground transportation and continuous population increase because of
urbanization, increasing social and economic losses. The Government of Vietham and Ho
Chi Minh City announced a public transportation master plan to 2020 in April 2013 in
response to the rapidly growing demand for transportation infrastructure facilities and
to reduce such social and economic losses. According to this plan, HCMC plans to build
six urban railways, one tramway, and two monorail routes. Of the total nine routes, Line
1 is under construction by Japanese financial resources, and the other lines are currently
in the feasibility survey, investor recruitment, and planning stage.

o To support efficient operation and maintenance of the HCMC Metro through a KSP
consulting project, we have analyzed the current state of the HCMC Metro project and
its operation preparation and studied the operation and management experience and
know-how of Korea, and presented cases applicable to HCMC. In addition, we have invited
policy-makers of the project country for theoretical and field training in order to
strengthen their ability and provided on-the-job training by dispatching our experts to
the country, and consequently, a final report was held on site to advise a policy for HCMC
Metro operation and maintenance.

o This report presents following major issues from the state of the HCMC Metro project
and its preparation for operation so that HCMC can efficiently manage urban railway
operation.

o First, legal and regulatory issues: The Enforcement Decree of the National Technical
Standards on Urban Railway Operation and Maintenance of Vietnam, which was put into
effect on December 19, 2016 had been made based on the relevant railway Act and its
sub-ordinance, but it is not enough to establish various O&M regulations that make up
the railway industry. The Enforcement Decree does not specify procedures and standards
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of each item but it rather defines and explains each item, consequently being limited
to control the future urban railway operation and maintenance system of Vietnam by law.

Second, safety management issues: There is a railway safety law in Vietnam, but the
law is not systematically established, therefore being unprepared for accidents related
to railway safety. Also, there is a lack of competence in safety management due to lack
of knowledge and awareness of railway safety.

Third, issues related to the role of relevant organizations in the urban railway operation
and maintenance: Urban railway is an important urban infrastructure that is responsible
for the nation’s public transportation. Therefore, the roles and responsibilities of relevant
organizations about the construction and operation of urban railways should be clarified
in detail in preparation for the operation of urban railways in various ways. However, as
in Vietnam, the roles and responsibilities of HCMC People’s Committee, MAUR, HURCI and
the others are not set forth in detail, issues related to the management subjects and
operational responsibilities of the operating company may arise after the opening of Line 1.

Fourth, training issues for engineers: There is no urban rail engine driver in HCMC. There
is also a limit to the license system of urban railway engineers. Because there is no
specialized training institution for systematic urban railway driving theory and practical
training in place, the Vietnamese people are being trained in other countries like Japan.
This will not meet the demand for rail engine drivers for the upcoming subsequent routes
scheduled to open by 2030.

Fifth, opening preparation issues: Vietnam, without having any experience in preparing
for the opening and operating urban railways, must have a consultant who systematically
manages the opening preparation. Technical support for the opening preparation of Line
1 will be provided by Japan, but there should be more additional support than just technical
support. Also, the fact that there is no preparation for the urban railway full system
commissioning in place for the upcoming opening is a worry, too.

This report shows a total of six case studies of Korean urban railway O&M areas including
urban railway O&M related laws, the engine driver license system and the railway safety
approval system of Korea at the request of the project. A systematic analysis of the opening
preparation procedures of Korea for the cases of the extension section of Seoul Subway
Line 7 and Gimpo Light Rail Transit is presented, considering the upcoming opening of
Line 1 of HCMC. The Seoul Metropolitan Government integrated fare system, the status
of urban railway disaster prevention system and procedures of adjacent excavation work
were added, too.
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o Five improvements for each sector are recommended based on the major issues and
studies: Legal and regulatory arrangement; safe management; roles of urban railway
operating organizations; engineer training; opening preparation; and other additional
considerations.

o First, regulatory arrangement for urban railway O&M: The definition and structure of the
O&M regulations of Korea should be understood first. Regardless of the type and
designation, the O&M regulations of Vietnam should be arranged based on the codified
urban railway regulations of Korea as a standard for performing all operations of the
operating company. This will not only apply to HCMC Line 1 but to subsequent lines, too.
Therefore, it is necessary to establish such regulations first to prepare for any situations
that may arise due to unclear regulations.

o Second, improvement of laws related to railway safety and introduction of RAMS: Based
on the Railway Safety Act of Korea, the safety management system of the operating
organization can be introduced by adding the approval and maintenance of the safety
management system, approval cancellation/fines, and others in the railway safety laws
of Vietnam. In addition, a railway safety management system utilizing RAMS data for the
arrangement of safety applicable laws should be in place by introducing a RAMS system.
To this end, RAMS management personnel should be trained first by inviting a foreign
RAMS expert in the short-term, and by establishing a RAMS department in railway-related
universities in the long-term to train railway safety experts.

o Third, clarification of the roles of HCMC Metro organizations: In Korea, the process of
operating urban railways is stepwise, and the roles of the operating organization, the
central government and the city government from the establishment of an operating
company to the opening are clearly defined, hardly seeing issues arising from each stage.
When the roles and responsibilities of relevant organizations are clearly defined, possible
issues arising from the preparation for opening and operation of urban railways including
approval of a safety management system, review of commissioning results and issuance
of a license for transportation business may be reduced.

o Fourth, good quality engineers are needed: Given HCMC Line 1 to be opened in 2020,
it is urgent to have high-quality engineers. In Korea, an engine driver should have a
minimum of 400 hours of practical experience prior to being mobilized for commercial
operation, so trained engineers should be deployed at least six months before the opening.
The engineers to be deployed for Line 1 should be especially high-quality engineers
because they will be trainers for the following urban railway engineers.
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Fifth, the introduction of a shadow operator who can help HCMC Metro for opening and
operation preparation: HCMC who is not properly prepared for the opening of Line 1 needs
to consult an expert who is very much aware of the HCMC Metro. Only systematic
preparation for the opening allows a successful operation and maintenance of the urban
railway and it can reduce operating costs, thus calling for the introduction of a shadow
operator. In addition, as HCMC has no full system commissioning experience, it needs
to determine the commissioning period if possible in order to systematically raise its
capacity.

In addition to the above, suggestions on maintenance, an integrated fare system and an
office IT system are introduced for efficient O&M of the HCMC Metro.

First, suggestions for maintenance: The first five years after the opening will be supported
by Japan for maintenance, but HCMC needs to learn their own skills. They will have to
carry out maintenance on their own after five years. Therefore, they need to strive to
increase their own maintenance capacity, and the number of engineers of the operating
company should be increased.

Next, suggestions on the integrated fare system: As each route to be built-in HCMC is
differently financed, AFC system and even the type of a traffic card may vary. Therefore,
a review should be carried out to prevent any problems in the compatibility of the fare
collection system from arising, and technical support and consulting are additionally
required in a bid to build an integrated fare collection system with other and linked means
of transportation.

Finally, suggestions on the office IT system: An additional study on operational management
programs including management information, document management, asset management and
information management, which is essential to an operating company of urban railways should
be carried out.

It is not easy for a country without any urban railway operation experience to realize
the effective and successful operation of urban railways at once because the scope of
urban railway operation management is very extensive and it is not limited to theories,
but requires actual practice, too. However, if the active will of an actual support by the
Vietnamese government and related organizations are in place based on the conclusion
and suggestions of this report, an effective operation and management policy for Line
1 and subsequent lines will be established, which will also be linked to follow-up projects
such as urban railway operation consulting and HCMC Metro operation projects. This will
lead to the HCMC's safe and effective urban railway operation, contributing to strengthening
the city’s competitiveness and further to its economic development.
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1. Standard enforcement ordinance of Viethamese urban
railway O&M (127/2015/ND-CP)
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BO GIAO THONG VAN TAI

BQ GIAO THONG VAN TAI CONG HOA XA HOL CHU NGHIA VIET NAM
Bje lp - Ty do - Hanh phic

Sd: 42/2016/TT-BGTVT Hii Ngi, ngeéy 19 theng 12 ndm 2016

THONG TU
Ban hanh Quy chudn ki thudt quéc gia
v& viin hanh, bio tri dwimg sit db thi

Can cir Ludt Tiéu chudn va Quy chudn kP thugr ngdy 29 thdng 6 ndm
20086,

Cén etr Ludt Dudmg sdt ngay 14 thdang 6 ndm 2005;

Cdn ewe Nghi dinh 56 14/2015/NB-CP ngay 13 thdng 02 nam 2015 cia
C.‘lmhphu guy dinh chi tiét va hrdmg dén thi hénh mét sé didu cia Ludt Puong
.Rf!

O % www. ThuVienFhapLuat.vyn

Cén ctr Nghi dink s 127/2007/NB-CP ngay 01 thdng 8 ndm 2007 cua
Chinh phi guy dinh chi tiét thi himh mét sé diéu cua Ludt Tiéu chudn va Owy

o

B¢ mmg Bg Giao théng vdn rdi ban hénh Théng fu ban hanh Quy chudn
I thudt qude gia vé vdn hanh, bdo tri dwomg sét 46 thi.

Piéu 1. Ban hanh kém theo Théng tu ndy “Quy chuin ky thuit qude gia vé
vién hanh, bao tri dudmg séit d6 thi” - 86 hifu: QCVN 93:2016/BGTVT.

Diku 2. Théng tir nay c6 hidu lyc thi hianh tir ngay 15 thing 01 ndm 2017.

Pidu 3. Chanh Vin phéng B§, Chinh Thanh tra B§, cdc Vuy truéng, Cuc
trudmg Cuc Buémg st Viét Nam, Thi truéng co quan, & chirc va cd nhian cd lién
quan chju trdch nhigm thi hianh Thing tr nay./.

chudn k§ thudt; z
Céan eir Nghi dinh sé 107/201 2/NB-CP nguy 20 thdng 12 mm- 2012 cua iy
Chinh phii quy dinh chite ndng, nhigm vi, guyén han va co cdu 18 chire cia Bg z
Giao thing vdn tdi; 5
DmodemhjcmVymgVuKJmﬁac-Cdﬂg@héVﬁcmmc!w i
Pucmg séit Viét Nam; S
=

BO TRUONG

Truong Quang Nghia
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CONG HOA XA HOI CHU NGHIA VIET NAM

QCVN 93:2016/BGTVT

QUY CHUAN KY THUAT QuOC GIA

VE VAN HANH, BAO TRI BIFO'NG SAT BO TH|

National technical regulations on urban railway operation

and maintenance

HA NOI - 2016

[el: +84-5- 3030 3270 * www. ThuvienPhapLoat.yn
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Lévi néi ddu

QCVN 93:2016/BGTVT do Cyc Bwéng sit Viét Nam
bign scan, Viy Khoa hoc - Céng nghé trinh duyét, B§
Giao théng wan t3i ban hanh theo Thang tr sf:
42/2018/TT-BGTYT ngay 18 thang 12 ndm 2016.

O www, ThuVienPhapLaat.yn

o

HEA-8-30040 3

LawSoft ¢ Te:
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QUY CHUAN KY THUAT QuOC GIA
VE VAN HANH, BAO TRi BU'O'NG SAT DO TH|
National technical regulations on urban railway operation and maintenance

1. QUY DINH CHUNG

1.1 Pham vi diéu chinh

1.1.1 Quy chudin k§ thuit quéc gia vk van hanh, bdo tri dudng sit @6 thi (sau day
it tit 1 Quy chudin) quy dinh cac yéu chu ky thust co bin we vén hanh va bao tri dwémg
s&t d6 thi, nham dam bao hoat déng giao théng dudmng sdt db thi an toan, théng sud,
thisain tién cho hanh khich ciing nhu gidm thidu nhimg téc 88ng bét Ioi 3&n cing déng.

1.1.2 Quy chuéin ndy khting ap dung viri dwirng sat mit ray tr dong dln hedng
va dirérng xe dién banh sét.

1.2 Bdi tweng ap dung
Quy chudn nay &p dung dbi véi td chire, cé nhén oo lign quan dén cdng tac quén
I§, viin hanh va bao tri dwirng sét 44 thi.

1.3 Giai thich thust ngir
Trong Quy chudn nay, cac tir ngl dwéi day duge hidu nhe sau:
1.3.1 Bdo ti

L& tap hop cdc cbng vige nhdm béo ddm va duy tri sy 18m viéc binh thwéng, an
todn cla céng trinh, phuong tién, thiét bj dwérng sét d5 thi theo quy dinh cla thiét ké
hode nha sdn xudt trong qua trinh khai thac s dyng. N§i dung bdo ti bao gbm mét,
mét 54 hodc todn bd cdc cbng vidc sauw: kifm tra, quan tric, kidm djnh chét lugng, béo
duivng va sira chira nhung khéng bao gbm céc hoat ddng lam thay ddi cdng néing, quy
mé elia cdng trinh, phuong tidn, thiét bi.

1.3.2 Chu ky kiém tra

La khoding thévi gian t4i da hodic =8 kilomet van hanh i da phéi tién hanh kidgm
tra tly theo chi tidu ndo dén trudre.

1.3,3 Céng trinh duémng sét @8 thi

La céng trinh durgre x8y dieng phuc vy giao théng van tai dwéng sét 6 thj, bao
ghm: két cdu tAng trén dwéng st (ray, ta vet, phy kién ligén k&t ray ta vet, phy kign ndi
ray, ghi, kbt chu kidu tdm ban, d4 balat, I6p d5m subbalat - ndu co); két ciu xiy dyng
(nén dwérng; cdu; obng; him; ké; rdo chin; hé théng thoat neée khang bao gdm thidt
bi thoat nudre; ga va d& pd khong bao gbm thidt bj; cdc két cdu khac); thidt bj didu
khién chay tau; hé thdng clp dién va clc cbng trinh, thiét bj khac clia dudmg sét,

35461

LEER

O * www. ThuVienPhapLoar.v'n

5

+Rd-5-3030 X

LawSoft « Te:



Attachment |

CONG BAQ/SH 35 + 36/MNgiy 12-01-2017 53

1.3.4 Tau

La toa xe. tép hop toa xe cb d8ng hre hode khéng o8 déng e duge ghép ndi cd
dd cac didu kKién cin thidt d& chay tAu an todn theo ké hoach van tai drgc cdp cb thim
quyén phé duyét,

1.3.5 Biéu db chay tau

La bidu g5 trong dé quy dinh giér &i, gier &n va hanh frinh cla tAt ci cac doan
tau trong mdt (01) ngdy S&m.

1.3.6 Budng st chinh tuyén

La dwirng s&t nod tdu van hanh, cung cp dich vy theo bigu db chay taw.

1.3.7 Budng phy

La dwérng sét khong phai duwémg sét chinh tuyén, bac gbm dwéng dirng b tau,

1.3.8 Nhaga

La novi tu dirng, d8, dén, trd khach; cung cdp céc dich vy, tién ich cdn thidt cho
hanh khach di tau va Ip d&t cac thiét bi, mdy méc van hanh chay tau,

1.2.9 Kiém tra

La vic xem xé&t bng trirc quan hodc thidt bj ky thudt chuyén ding 88 danh gia
hién trang céc céng trinh, phuang tién, thiét bi nhdm phat hién cac ddu higu b hong,
xudng cip vA cb bign phap nghidgp vy xF Iy kip thérl, 38m bao an toan chay téu,

1.3.10 Ngay kiém tra dinh ky

La ngay dugre lay dé lam quy dinh théd gian tién hanh kiém tra cho timg thiét bj
durirng st hay bd phén cia thiét bi d6, dwgc tinh tosn trén co s& dac tinh cda thiét bj,
mirc 48 chiu thc d8ng tr didu Kign théi iét khi hdu, cac anh huwdng cla mai tredng
®ung quanh, Ngay kidm tra dinh ky ap dung cho thiét b} dwéng ray, cdng trinh xdy
durng, thiét bj cdp dién va thidt b| ddm bao an toan chay tau.

1.3.11 D& ech théxi gian cho phép

L4 khodng thévi gian l&ch trede hodc sau ngay kiém tra dinh ky, dugre bé tri phi
hop wéi chu ky kidm tra dinh ki nhém dam bdo chéc chin vigc kiém tra dugc thyc
hién, ké cd trong didu kign bj han ché do dénh huedng clia thiv tiét, do cb thi cbng trén
duwrérng ray hay bét cir sir gidn doan nao khac. B lch thév gian cho phép dp dung cho
thiét bj dudrng ray, chng trinh xdy ding, thiét bi c8p dién va thiét bj ddm bdo an todn
chay tau.

1.3.12 Khu gian

Khu gian 1a doan tuyén dirdrng st ndi hai nha ga lién ké.

1.3.13 Whan vién didu 38 chay tau

La ngudn trye tigp chi huy chay tau theo bidu dd chay tau, chi huy viéc khic
phue su cd chay tau, ra nh cénh bao the 46 tdi cde don v lién quan, dinh chi chay tau
trén tuyén dwémng =8t phi trdch néu théy nguy co de doa mét an todn chay tau
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1.3.14 Thiét bj didu khign chay tau

L4 thidt bi théng tin va tin higu a2 dibu khién chay tau.

1.3.15 Tin hiéu dweng sit

La bibu thi didu kién van hanh dbi v 14 tdu va céc nhén vién duéng sat cb lién
quan khi chay tau_ Tin higu dwéng sét bao gbm: tin higu, hidu iénh va bign béo.

1.3.16 Tubntra

L& céng tac kiém tra dinh ky doc theo tuyén duéng nhim ném rd tinh trang bao
tri tuydn dudrng cing nhir moi thay d8i méi treéng xung quanh doc theo tuyén, théng
qua @6 ddm béo tuyén dwérng ludn trong tinh trang chay tau an toan.

1.317 Hé théng didu kniln tau ty dang

H& théng didu khidn thu tw ddng ATC (Automatic Train Contrel) bao ghm céc hé
thibng con:

- Hé théng phong v tiu fr ddng ATP (Automatic Train Protection);

- He théing giam sat tau by ddng ATS (Automatic Train Supervision);

- H& théng van hanh tau ty ddng ATO (Automatic Train Operation).

% www. T VienPhaplLoat.vn
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2.1 Vin hanh tau H =
2.1.1 Sb toa xe t4i da duwoc phép ghép ndi et
S6 Iwgng toa xe tbi da dwgc ghép nbi théanh thu phai dam bao phi hop v tinh x
nang, céu tao, stre kéo cla toa xe cling nhur thiét ké cla céng trinh duéng sét. =
2.1.2 Ham tu el
a) Tau phai sir dyng hé théng ham két ndi véi tét cd cac toa xe va dém bao ty ?
déng ham khi toa xe b phan bj tach i, g

B véi cac s od cia hé théng hdm tau, doanh nghigp qudn Iy, khai thac, van
hanh duwéng sét d& thi ca trach nhigm cén of cac van ban phdp ludt lién quan xay dyrng
va ban hanh phuwong n gidl quyét, xF If s cb.

b) Hé théng ham phai dugc kidm tra dinh ky theo quy dinh eda nha san xubt va
khi ghép ndi toa xe d& I3p tAw.

¢) Lye ham tau phéi dém béo 4 didu kién chn thiét teong ng v&i 86 dbc cla
tuyén drdmg va the 45 tau.

d) Lipc ham tau phai durgre xéc dinh theo 17 18 phan trdm (%) gitra sd truc cd lye
ham trén thng sb cée trye cla tau. TV 18 ndy phai phi hep véi quy dinh cla nha sén
xudit.
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2.1.3 Vén hanh tau trén duéng sét chinh tuyén trong khu gian

Chi co toa xe cb A0 didu kién mé&i duge cho phép chay trén dwémg s&t chinh
tuyén trong khu gian (trir treémg hop dén dich toa xe).

2.1.4 Bang gitr tau
a) Bang gitr tau 1& béng théng tin v& thivi gian mé tuyén, thév gian dong tuyén va
gitr tau dén cde nha ga trong ngay.

b) Bang gilr thu phal dwrge lp theo ké hoach chay tau duoc clp cd thdm quydn
phe duyet dbi vai tirng tuydn,

c) Khi théi gian chay thu bj sai l&ch so v&i bang gitr tau thi phai nhanh chéng
khéi phuc v& dang ké hoach chay tau dwoc-cdp ob thdm quydn phé duydt theo timg
tuyén.

2.1.5 Phong trénh tai nan khi tau khéi hanh

Téu chi dwgre phép khdi hdnh khi clra tdu dugre dbng hoan todn, cing nhue hanh
khach va tau duge xéc nhén & tinh trang an toén.

2.1.6 Cac bién phap ddm bao an toan van hanh tau
a) ©é didm bdo an todn chay tau phdi sir dung céc bién phap sau:

{1) S dyng thidt bj ddm bao an todn gilka cac tau, cho phép dirng tau hodc |*1
gidm the 6 chay tau ty déng théng qua viée lign tye kifm sodt khodng |
céch gilra céc tau hay tinh trang tuyén dwéng, =

(2) S dyng hé théng thiét bi an todn thay thé khi khéng thé ap dung bién
phap nhuw quy dinh & (1).

{3) Dura véo khd ndng tip trung guan sat cla l&i tau khi khang thé ap dung
bi&n phap néu tai (1) va (2). Dya trén chi ddn eda nhan vién didu 46 chay
tau, 18i tAu chay tau i the 48 gidd han, cho phép dirng tau trong khodng
cdeh quan sat drge véi tau di frede.

b) Trong trrémg hgp chay t8u ciru hi, néu tau do 43 cd cac bién phap an todn
dwgre guy dinh rigng thi khing phai tudn theo quy dinh tai Didm a Khodn nay.

2.1.7 Vitri didu khidn cla 14i tAu

Lai tau phai didu khidn tau tai bubng lai phia treéde cla toa xe dbu tién theo
hwérng van hanh, trir cac tredrng hop sau:

a) Khi |4i tu chay tau theo higu 1&nh tir nhan vién trén bubng 181 cla toa xe diu
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b} Khi coi va hé théng hém dwege digu khidn bdi mat 1ai thu khéc (141 tau thir hai)
trén buding 18 clia toa xe Jéu tién.
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2.1.8 The 88 van hanh tau

Tau phaéi chay duds the 86 gic han da duwge quy dinh trede cho tirng tu va cho
tirng khu gian, 88m bdo phi hop wii tinh trang cla dudng sdt va dueéng lay dién, tinh
ndng cla foa xe, phuong thire van hanh, tin hiéu dwéng sét

2.1.8 Chay tau i

Tau khdng durre phép chay 10 ngurere v hurdng vén hanh, trir tredng herp vide
chay tau I0i duge thurs hién thea chi thj clia nhiin vién didu d8 khi xdy ra sy cd, tai nan.

2.1.10 Céc bién phap khdn cdp 34 dirng tau dén gén

a) Trong treérng horp phii dieng téu do phat sinh chudng ngai cédn tré chay tauw,
trén cor sir xem xét oy ly 98 ham khadn chp thu dang t&i gln, phai hién thi tin higu dirng
tAu va ap dung mol bién phdp cln thidt 32 dirng tau khéc dang i gdn nhanh nhil

b) Céc trwérng horp phai thirc hign phang vé tau:

- Tau trét banh gdy trér ngai cho thu khdc chay trén tuyén dirdng lién ké,

- Phidt sinh sy cf trén dwdmg ray, dudng I8y dign yéu chu phai dirng tau ngay
Iap tirc.

- Cac trnreéng hop khic theo quy dinh cla vin ban quy pham phap ludt cb lign
quan.

c) Cée don vi véAn hanh dwémg sdt 48 thi b tréch nhiém xay dwng céc bién phap
phéng wé khi divmg tau.

2.1.11 Phong tda khu gian

Khi mét doan dudrng sit cdn duge phong tda dé thi cong hodic bao tri phai ap
dung céc bién phép dudi sy hwéng din cia nhén vién didu da chay tau hay nhén vién
dugre giao trach nhiém tuong duwong nhém khéng cho tau di vao khu gian (trir tau sl
dung cho viée thi cBng hodc béo tri).

2.1.12 Phong tranh rii ro trong chay tau
Blom vi vin hanh dudmng st 35 thj phéi b trdch nhidm:

a) Xay dyng k& hoach (g phe trong trurdmg horp thixi tiét xéu hodic céc hign tong ty
nhién khac de doa sy an toan cla t&u,

b) Xdy dyng cdc bign phap dng phd kip thévi trang trudmg hop x8y ra hda hoan frong
nhé ga ngam hay mén tau dang chay trong khu vure ngdm nhdm ddm bdo an toan cho hanh
khach va sor tén kip thi,

&) Cd ede bign phap (g phd 88 v cac yéu #4 i ro khéc do con ngudi gly ra trong
qua trinh chay tau,

2.1.13 Dbn dich

a) Dén dich toa xe (bao gbm dén dich tAu) phdi dwee tién hanh theo mot trong
cac phwong thire sau Jay:
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{1) Phurarng thire s dyng tin hidu;
(2) Phuromg thike si dung higw l&nh;
(3) Phuong thire 0 dyung chi béo (bign bao);
(4) Phurong thire sir dyung thidt bj didu khign ty dng toa xe.
b) Hoat d8ng dén dich toa xe khéng dirge phép gy can trd dén hoat ddng vén
hanh tau.
c) Blon vi van hanh Swirng sét 5 thi phai quy dinh tée d6 dbn dich.
2.1.14 Dirng 98 cla toa xe
Khi dirng 48 toa xe, phél 4p dung cdc bién phap cin thiét & tranh toa xe tw khid
didng hay bi tréi do tdc ddng bén ngoai,
2.1.15 Didu kién van hanh tau & ché 46 18i tau tur dong
Trwdmg hep van hanh tau ché 38 1Al thu te 38ng phadl thda man cac didu kign
sau day:

a) Duéng st dugc thiét ké cho phép ngan chan ngudn khdng ¢ nhigm vy hodic
déing vat tu y Ji vao khu vipc dwing sét, déng théi d8m bao khing 3& xdy ra nhirng tinh
hudng nguy hidm lam cin trd 1 trinh cla tau; trén t&u cd l&p d&t thiét bj cho phép dimg
tAu tir d6ng khi phat hién chuéng ngai trén dudng sét; ap dyng bign phap dam bdo an
toan chay tau.

b) Bwéng s&t dugc thiét ké cho phép ngén chiin cic nguy co tir duwdmg st lidn
k&; cé nhan vign trén tau phy trich cée bign phap khin cip 8& phang vé tau: trén tau cb
ldp dat thiét b cho phép dimg tau by ddng khi phat hién chudng ngai trén dwdang sit
li&n ké.

c) Burirng st duge thist ké cho phép trong cac tinh huéng khén cip, hanh khach
durgre so tan di& dang.

d) C6 céc bign phép phi hep 88 d&m bdo an todn cho hdnh khach trén ke ga.

d) Thiét bj lai tAu ty d5ng phai bao dam &t ca cac diu kign sau:

- Khiéng cho phép tAu khdi hanh néu chira xdc nhan syr an todn cla hanh khach
18n, xudng tau.

- Cé tinh n&ng thiét 13p the 48 chay tau dudi mirc the 86 dwgc hidn thi én thidt
bi ddm béo gidn cach tau, cing nhu kidm sodt the 48 tiu mot cdch ém thudn, qua dé
dam bdo an todn chay tau.

- Cho phép tau dirng mdt céch &m thudn, & vi iri cho phép hanh khach lén xudng
tdu ma khing gap tré ngai gl

&) Trong truding hop khong co nhin vién dudng sit tén thu thi khoang hanh
khach phai duge p 3t thiét b cho phép hanh khach lién lac v trung tam digu 48, hodc
co bién phap khac 44 dam bac an toan cho hanh khach trong truémg hop khin cip.
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2.2 Tin higu dwdng sit
2.2.1 Mbilign hé gitra tin higu dudng sit va van hanh tau

Thidt b tin higu phéi bao dam td chirc chi huy chay tAu va dén tau duge kip thi,
chinh xéc, an todn vd néng cao hidu suft chay tau,

2.2.2 Tin higu dirmg tau

a) Khi eé tin higu dirng thu, thu phéi dimg treeéee vi tri dweore chi dinh. Khi tin higu
dirng tau dugc thong bao qua mudn dé tau dimg tai vi tri yéu cdu hodic khi vi tri cdn
dirng khéng duwoc bao higu, tau phai duwee khing ché dimg khdn clp.

b) Tau phai dirng theo quy dinh tai Biém a Khodn nay khéng dugc phép chay
tifip cho dén khi co tin hidu tidp tyc hay nhan duge chi thi cho phép tiép tuc chay (trir
trurdrng hop sir dung phurong thire vin hanh néu tai Muc 3 Biém a Khoan 2.1.8 cia Quy
chudn nay,

2.2.3 Tin higu hién thi khéng chinh xac

Khi cling mét lic tigp nhan dwec nhidu tin hidgu khéc nhau hodic tin higu khéng o
rang thi phai chdp hanh tin hiéu an toén nhét,

2.2.4 Piku kign hidn thi tin higu cho phép chay tau

Tin hidu cho phép chay tdu chi dugre hidn thi khi khang cé bét o cén trd nao
trén 1§ trinh clOa tAu.

2,25 Céc ndi dung khac lién gquan dén hién thj tin higu

Mgosi céc quy dinh duge néu tir Khodn 2.2.1 gén Khoan 2.2.3 cia Quy chudn
ndy cac loai hinh tin hidqu va pheong thire hidn thi tin higu phdi dree quy dinh d t
trurdre & 14i tAu va nhan vién trén tiu quan sét, nhin bidt droc.

2.28 Cém cén trd tuyén dudrng khi cb tin higu bidu thi cho phép chay tau
K.hi &6 tin higu cho phép chay tau, khdng durge can trd dudng di cda tau,
2.2.7 Hiéu lénh va bidn béc

Loai hinh va phwong thike bidu thi eha hidu 18nh va bidn bdo phai dwoe quy Jink
1 tir treére nhdm ddm bdo an toan chay tau.

2.3 Nhan vién trre tiép phyuc vu chay tiu dwrdng st dé thi

2.3.1 Chire danh nhan wign tryrg tiép phye vy chay tau dedng sét 38 thi

a) Chirc danh nhén vién tryc tiép phuc vy chay thu durémg sét 45 thj bao gbm:
- Nhén vign didu d8 chay tau;

- Lai téu;

- Nhian vién phuc vu chay tau tai ga;

- Nhén vign hd trer an todn trén tAu.
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b} Céc chirc danh nhan vién trre tiép phus vy chay tau Juwdng sit 46 thi phai
dam béo cac tiéu chudn theo quy dinh cda van bin quy pham phap lust lién quan.

c) B v cac tuyén dwrérng sdt 5 thi méi dwa vao khai thac, van hanh cf cing
nghé I&n dhu sir dyng tai Viét Nam thi tigu chudn chire danh nhén vién tryc tidp phuc
vy chay tau trén céc tuyén dwdng sit 46 thj 66 duec dp dung theo tigu chudn cong
nghé cla tuyén dwémg sit 86 thi théng qua dao tac, chuyén giao cing nghé.

d) DI vii 140 thu trén cdc tuydn dwéng sét 4 thi méi dwa vao khai thac, van
hanh e ctng nghé 1An déu sl dung tai Viét Nam, co quan nha nude cb thdm quyén
theo quy dinh cla Bb Giao thing van tai th chire s4t hach va cap gidy phép I4i tau sau
khi edc tuyén dwéng sit 44 thi nay hodn thanh chay thir nghiém.

2.3.2 Dao tao va hudn luyén nhan vign tnec tigp phuc vu chay tau dwéng sét 48 thi

Bon v vén hanh dudng sét A8 thj phéi td chire déo tao va hudin luyén dby 40
cho tat ca cae nhan vién trec tiép phie vy chay tau dudng sat 5 thi, dam bao cac nhan
vign nay cb diy 40 kifn thire va k§ ndng cin thidt.

2.3.3 Bam bdo an toan chay tau

&) Nhén vign tryc tiép phyc vy chay thu dwéng sét 35 thi phai thye hign ding quy
frinh chay tau va cac quy dinh khac cd lién quan, dam bdo an todn chay thu frén cor s&
van dung 4y 40 kién thire, k§ ndng cla minh va van dung t6i vu céc thiét bi van hanh,

b) Bon wi vén hanh dwéng sét da thi khdng dwec phan cing cdng viée cho nhin
vign trure tiép phuc vy chay thu cho dén khi xac nhén ring cdc nhan vién nay co dd
chdt, ki ndng va kién thirc clin thiét & thyre hién nhigm vy cda minh,

e) Nhén vién dwéng sét trye tigp phuc vy chay tau dudng sit dd thi khéng duee
phép 1am nhidm vy khi trong mdu hode hoi thé cb ndng d8 cbn hodic cac chat kich thich
ma phép ludt cdm sir dyng.

d) Lai tau phéi co gidy phép l8i tau dupe quy dinh trong cac van ban quy pham
phap ludt co ién quan, trir tredmg hop 13i tau t&p sy dwoc 1i thu da cb gidy phép
fiép huwdrng dan chay tAu.

3. BAO TRi CONG TRINH BU'ONG SAT

3.1 Nguyén the bio tri céng trinh dwéng sét

3.1.1 Cong trinh durérng sét phdi dugre bdo tri theo quy trinh 9& dam bao chay tu
theo k& hoach, an toan cho hanh khach di thu va ngudi dan xung quanh, trénh tdn hai
dén 13i s3n va méi trrdrng,

3.1.2 Céng trinh dwdng st 48 thi phuc vy chay tau phai dwgc duy tri & trang thai
phii horp & dam bdo an toén.
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3.1.3 Khi dwéng sét chinh tuyén khéng dam bdo trang thai nhy mé 14 tai Didm b),
phai han ché thc dd chay tau, hodc thire hign cde bién phap cn thiét khac dé dam bao
an toan chay tau. Nhirng doan tuydn nay cin theo dbi d&c biét va phai dwgc gidm st
chat ché.

3.1.4 Thiét bj 4dm bdo an todn chay tAu phdi duge bdo iri d& ludn & trang thai
hoat ddng chinh xac.

3.2 Kidm tra va véin hanh thir 48] v&i céng trinh xdy dyng méd, cdi tao hay
sira chiva

3.2.1 Cong trinh dwérng sét 86 thi tundre khi dura vao siv dung phéi dwgc tién hanh
chay thir va nghiém thu theo quy dinh cla phap ludt cd lién quan, trir trrdrng hop chi
sira chira nhd hodc wéi dwérng phy khéng &nh huwéng dén durdmg chinh tuyén,

3.2.2 Khi cb thién tai hay sir o, hofic khéng khai thac trong mét the gian nhét
dinh thi cdng trinh duérng sét phai dwere kidm tra trrde khi van hanh. Treéng hop cin
thiét phai vn hanh thir trwdre khi dura vao sir dung.

3.3 Tudin tra céng trinh dwéng sét

3.3.1 Céng frinh dwing st 48 thi trén durdeng =&t chinh tuyén phai duoc tudn tra
tiy theo trang thél cla tuyén duwdng va thire t chay tau. TAn sult, thai diém, pheong
phap tudin tra phal uoe quy dinh theo quy trinh béo tri va theo tinh hinh thue t&.

3.3.2 Khi tién hanh tudn tra néu phat hién sy cd gy mdt an toan chay tau phai
thire hién ngay cac bién phap xi Iy thich hop dé dam bdo an toan va khic phye sip cb,

3.3.2 Khi cb nguy cor xdy ra thién tai gdy mét an toan chay tau trén dudng sat
chinh tuyén phai giam sat ch&t ché tuyén duémg &6, han ché the 45 chay tau hodc
dirng chay tau trén dudmng sét chinh tuyén hay cac khu doan cb lién quan.

3.4 Kiém tra két clu ting trén
3.4.1 Tudin tra két clu thng trén dudrng sit

Tudin tra két chu tAng trén dwérng sét durge thire hign bing cdch di b hodc s
dung phuong tién chuyén ding vwi thn sudt ti thidu nam (05) ngay mot (01) n trén
duwrérng st chinh tuyén va hai (02) tudn mét (01) n trén dwémg phy.

3.4.2 Chu ky kidm tra dinh ky két ciu tng trén

a) Kiém tra dinh ky két cdu thng trén dwémng sét bao gbm kiém tra tinh trang va
chu kign ciu thanh két clu thng trén dutng sét. Chu ky, phwong phép, hang muc kidm
tra durgre quy dinh phit hop véi chiing loai, ciu tao va tinh trang s dung két cdu téng
trén cia mai tuyén duwéng sit,

b} Kigm tra dinh ky két cdu thng trén dudng sét duge thee hign ti thidu mat (01)
nam mit (01) i, ké tir ngay kidm tra dinh ky cia ky kidm tra trode, visc kidm tra duoc
thire hién trong théng cé ngdy kifm tra twong (rng ho$ic trude hay sau thang do vii o
I&ch thixi gian cho phép 1d mgt (01) thang,
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I & kv Mpdy kibm tra dinh ky | Mgy ira djnh ky
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I
{1 ndim) | 1 {1 ném}
1

g

1
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I T i
(@) Thang o rgay tra dinh (&) D% ieh thin gian cho phap

|
| kj (1 thang) (Trude vé sau 1 thing cia (a)) |

Hinh 1. Thii gian kiém tra dinh ky (treéng hop chu ki kiém tra 14 1 ndm)

¢) Trén co s& xem xét tinh trang két chu tdng trén duwéng sét, trong trwdmng hop
phdi rit ngdn chu ky kifm tra néu tai Diém b Khodn nay phai quy dinh chu ky kigm tra
mié&i trong g va thire hign kiém tra theo chu ky d&. Trong treéng hop nay, 85 Kch
thévi gian cho phép phai dugc thiét 1ap lai @& phi hop véi chu ki kiém tra mai.

d} Trwérng hop thi edng oo quy mb lén thay thé todan bd bd phén cong trinh hodc
thidt bj lip A&t ngay kiém tra dinh ky néu tai Biém b va Biém ¢ Khodn nay ap dung cho
céng trinh sau thi eéng phéi dwee quy dinh mdi.

d) Tam dirng kiém tra frong cac triing horp duwdd day:
{1) Do xdy ra déng bao, thién tai hay tai nan, su cb.
(2) Dirng kiém tra @& wu tién xir Ij thién tai hay tai nan, sy ch tai dia didm
khac.
3.4.3 Tiéu chi danh gia va bién phép =k Iy

Viéc danh gia két cu dwdmg ray phii duge thie higén dia theo cac tigqu chi danh
gia quy dinh trong quy trinh bdo tri va phai phii hop v&i cac tidu chudn béo trl.

Treémg hop két qua danh gid cho thiy tinh ning dudng ray khéng dap imng yéu
chu, tiy thude vao mirc d khing dép (ng phai thirc hign mat hay thyrc hign két hep
cac bién phap xlr ly sau:

(1) Sira chira;
(2) Theo di giam sat;
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3.5 Kidm tra két cdu x8y dung

3.5.1 Céc hinh thire kibm tra

Cong tac kidm tra kit chu xay digng bao gbm:
- Kiém tra ban du;

- Kidm tra dinh ki;

- KiBm tra d6t xudt.

3.5.2 Kiém tra ban déu

Kiém tra ban dhu durge thire hign 381 vél kit cdu xby dyng dwoc x8y dyng méi
trrdre khi dwa vao sir dung véi myc dich xac dinh trang thai ki thudt ban ddu. Kiém tra
ban d4u clng dwee thire hign &0 vai két cu xdy dyng sau khi duge tién hanh sia
chira, ndng cp quy mé lém.

3.5.3 Kiém tra dinh ky

a) Chu ky, hang muc va phirong phap kidm tra dinh ki két clu 8y dirng duoc
guy dinh phil hyp véi ehing logi, cdu tae eng trinh va tinh trang sir dung céng trinh.

b) Két chu xdy dyng dwgc kifm tra dinh ky ti thifu hai (02) ndm mét (01) 1An, ké
tir ngay kidm tra dinh kj cla ky kiém tra trede, vide kidm tra dugc thye hign trong
thing e ngay kifm tra tremg dng hode trude hay sau thang dé v da 1&ch thei gian
cho phép |& mét (01) thang.

c) Ngay kidm tra dinh kf néu trén duge thay 381 khi tién hanh nang cip cdi tag
céng trinh & gquy md lén, védi didu kidn edng tae kifm tra & mire tromg dwong holic cao
hem kiém tra dinh ky 58 duoe thye hién dam bde khéng vt khdi ehu ky kidm tra ban
ddu ciia mBi céng trinh hay ba phan cdu thanh etng trinh.

d) Trén cor & xem xét tinh trang edng trinh va cac didu kién khéc, trong tredmg
he'p phai nit ngdn chu ky kiém tra néu tai Biém b Khedn nay, phédi quy dinh chu ki kidm
tra miri turorng dmng va thiec hign kiém tra theo chu ky dé. Trong trudmg he'p ndy, 4o 1ach
théi gian cho phép duge thidt 1ap lai 3& phi hop vei chu ky kidm tra maoi,

d) Bdi v cong trinh cu phéi dwge kidm tra dinh ky bing phwong phép kidm tra
trirc quan. Bdng thévi, sau mét thevi gian nhat dinh phai thire hign mit ky kidm tra béng
ryre quan mit cach ti mi va ki lwdng,

&) Céng trinh him phai duge kidm tra dinh ky bing céch di doc drémng hdm trong
didu kign 40 sang d& kidm tra trec quan, & mdt s doan him khi cin thiét phai ding
bua g 3 kidm tra hay thire hign cac bign phap kifm tra khac trong duong. Bbng théi,
sau mai hai muwoi (20) ndm phai thire hign mét ky kidm tra dinh ky chi tiét 9& kiém tra
midt cach ti mi va ki g,

f) Tam dirng kiém tra trong cac treéng hep dudi dly:

(1) Do xdy ra déng bdo, thign tai hay tai nan, s ob.

{2} Dirng kidm tra d& wu tign x(r Iy thidn tai hay tai nan, sy of tal dia didm khac,
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354 Kiém tra 3t xudt

Kidm tra 35t xuit dwrgre thire hign bét edr IGe ndo khi thdy chn thidt 38 xéc dinh cac
nguy cor hur hai, xubng cdp cia kit cdu xdy dung so véd tigu chudn thidt ké cdng trinh.

3.5.5 Bién phép xir Iy d8i v két chu xdy dymg

Céc biéin phap xr Iy o8 véi kit cu xéy dung nhu theo doi, giam sét, sika chiFa,
gia cb, khai thac han ché, cdi tao hay thay thé phai duge thye higén dya trén két qua
kiém tra céng trinh.

3.6 Kiém tra hé théng cung cép dign sirc ko
3.6.1 Tudn tra hé théng cung cdp digén sirc kéo

Tudn tra hé théng cung cép dién sirc kéo phai dwgc thire hign trén cor sor xem xét
tinh trang khu gian va van hanh tu véi thn sudt win tra thi thidu béy (7) ngay mit (01)

140 81 i hé théng cung cdp dién trén cac va mudi bén (14) ngay mét (01) in adi vai 3
hé théng cung cép dién ray thir ba. )
Trong trwémg hop nha sdn xult quy dinh chu ky kiém tra nhd hom thi theo quy %

dinh cia nha sén xudt, =
3.6.2 Kidm tra dinh ki h& théng cung clp dién sic kéo i

a) Chu ky, hang myc va phuong phép kidm tra dinh ki hé thing cung clp dién ;

sirc kéo duce gquy dinh phi hop véi ching loai, cdu tao cda thiét bi va tinh trang sir =
dyng thiét bij. :
b) H& théng cung clp dién sic kéo duge kidm tra dinh ky theo chu ky nhuw trong =
bang 1 dudi day. Viéc kiém tra durge thiee hién trong thang cé ngdy kiém tra twong ing ;
hodc trirdre hay sau thang d6 vii 46 léch thisi gian cho phép theo quy dinh tai Bang 1. £
=

Béng 1. Chu ky kiém tra va d6 léch thai gian cho phép cia céng tac kikm tra i

djnh ky hé théng cung cdp dign sirc kéo =

—— a | I=]
Chuky | D& lfch théd gian 7

Logi thidt b kibm tra cho phép ﬁ

Thiét b iy dign, ding cor dién kéo, dwéng day
truydn tai dién, thiét bj bién ap d& cung clip cho vén |
hanh tau, cac thiét bj bdo vé& may bién &p va day Iy 1 n&m 1 thang
dién... tai thési didm bt thudng va cao thiét bi cip
dién quan trong khac.

Cée loal thiét bj cip dign khic 2 ndm 1 thiéng

Trong treémg hgp nhé san xudt quy dinh chu ki kiém tra nhé hon thi theo quy
dinh cda nhé sén xuft

£) Mgay kiém tra dinh ky néu trén dwec thay abi trong trwémg hop tién hanh néng
cép cdi tao thiét b cip dién & quy mé I6n hodc cde tinh hufing tweng v, vii diku kign
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chng téc kifm tra & mie twong dvong hodc cas hon kidém tra dinh ky s& Juoe thye
hign dam bao khong viegt khéi chu ky kidm tra ban diu cda mi céng trinh hay b phdn
cdu thanh céng trinh.

d) Tam dirng kiém tra trong céc trwréng hop dwdi ddy:

{1) Do x&y ra dong béo, thién tai hay tai nan, sw cb.

{2) Dirng kidm tra & wu tign xir iy thisn tai hay i nan, sy od tai dia diém khac,
3.6.3 Dign 4p cla mach tigp xic

a) Déi vl cae tuyln ding hé thing cung cdp dign sirc kéo mét chibu 750 W hodc
mit chidu 1500 V, céc gid tri dién 4p cia mach tiép xie quy dinh tai Béng 2.

Bing 2. Gla trj dién &p cda mach tidp xic

| Gia tr| dinh miee, V Gia tri cao nhét, V | Gia tri thip nhét, v
| 750 200 500
| 1500 1800 1000

b) B4 véi cac tuyén ding hé thing cung cép dign sirc kéo khac thi 4p dyng theo
quy dinh riéng dwegc cdp oo thdm quydn phé duyét,

3.6.4 Bién phap xi Iy khi kifm tra thdy céc bdt theéng

Khi kiém tra, néu phat hién cac bt thwing cb thé dnh hedng dén khad nang lam
vigc chinh xéc va &n dinh cia thidt b, phdl 4p dung cac bidn phdp nhir khéi phue, chinh
bi, thay thé hay tam ngirng s dung thiét bi.

3.7 Kiém tra thiét bj didu khién chay tau
3.7.1 Kiém tra dinh ky thiét bj didu khién chay tau

a) Chu ky, hang muc va phuong phap kidm tra dinh ky thidt bi didu khidn chay tiu
durgre quy dinh phi hep véi chdng loai, cu tao va tinh trang sir dung thidt bj.

b} Thiét bi didu khién chay téu dwoe kibm tra dinh ki thea chu ky, vigc kidm tra
dugrc thipe hign trong thang cb ngdy kiém tra trong dng hodc tredc hay sau thang dé
wiri 38 lgch thevi gian cho phép theo quy dinh tai Bang 3.

Bang 3. Chdng loai thiét bi, chu ky kidm tra, d4 Igch thei gian cho phép
thidt bi diéu khidn chay tau

Lot e bt Chu ky 056 lach thai
kidm tra glan cho phép

Thiét bj déng dudng, thist bj ddm bdo gidn cdch thu,
thiét bj hidn thi tin higu dwéng sdt, thiét b ign khea

tin higu, thiét bj ty d6ng phang vé chay thu qua theas | | Mam 1 théng
vé cdc thibt bj didu khifn chay thu quan trgng khac

Céc thiét bj diéu khifn chay tau khac khdng durgc néu

& trén 2 nam 1 thang
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Trong treémg hep nha sén xudt quy dinh chu ky kidgm tra nhé hon thi theo quy
dinh cla nha sdn xudt

c) Ngay kidm tra dinh ki néu trén duge thay ddi trong treéng hep tién hanh nang
cép cai tao thiét bi Gibu khidn chay thu & quy md Ién hodc cac tinh hulng twong ty, véi
diku kign cing taéc kidm tra & mic twong dwong hodc cao hon kifm tra dinh ky s&
duwgre thue hign dim bao khéng virgt qud chu ky kidm tra ban Ju cia thidt bj Jidu
khidn chay tau.

d) Trén co s& xem xét tinh trang thidt bj va céc Gidu kign khéac, trong trrdng hop
phdi rit ngdn chu ki kidm tra néu tai Diém b Khodn ndy phii quy dinh chu ky kiém tra
mid¥i trong tng va thiee hign kidm tra theo chu ki dd4. Trong trweédmg hop nay, 88 kch
thévi gian cho phép duoe thidt ldp lai 68 phi hop véi chu ko kidm tra méi,

d) Tuy theo tirng thiét bi hay bé phén cia thiét bj phai quy dinh chu ky méi (gém
chu ki kiém tra va 84 lch th&i glan cho phép) dai hon chu ky kiém tra néu tai Biém b)
va thye hign kidm tra theo chu ky 86 d8i véi cae thibt b dwei day:

{1) Thift bj didu khién chay tau co tinh nang ty ddng khéi déng thiét bj dy
phang khi xdy ra sy cb hodc sdp xdy ra s cb.

{2} Thiét bi dién tir hay thidt bj durore han kin, hodc thiét bi dwgre thay thé dinh
ky d& d3m bac tinh nang lam viéc. Tinh nang cia cdc thiét bi nay dugc
#am béo trong théi han dai hon so véi chu ki kiém tra néu tai Bidm b).

% www, ThuYienPhapLoat.y'n
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&) Tam dirng kidm tra trong cac trrdng hop dwdi ddy:
{1) Do xay ra déng bie, thikn tai hay tai nan, s eh.

{2) Dirng kibm tra @& wu tién xiF Iy thién tai hay tai nan, sy cd tai dia diém
khdc.
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3.7.2 Bién phap % If khi kiém tra thly céc bt thudmg

Khi kidm tra, néu phat hidn cic bt thuéng ob thé dnh hudng dén khé ning lam
viBe chinh xdc va &n dinh cda thiét bj, phdl dp dyng céc bién phép nhuw khai phuc, chinh
bi, thay thé hay tam ngirng sir dung thiét bj.

3.8 Kiém tra edc céng trinh, thibt bj khac

Chu ky, hang muc va phirong phap kiém tra dinh ky céc céng trinh, thiét bi khac
durgre quy dinh ring phi hep vai ching loai, cdu tao va tinh trang sir dung eéng trinh,
thiét bi.

3.9 Lwu hd so

3.0.1 T4t ca cac hoat déng kikm tra, x8y dung, nang cap hay sira chira cng trinh
durdng st phai dugc i@p hi so va I gic dby ad.
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3.9.2 Hb so lién quan dén kidm tra dinh ky, xéy ding, nang cdp va sira chira cing
trinh dwing sét phai dwee lru gilr theo quy dinh.

4. BAD TRi TOA XE

4.1 Bdo tri toa xe
4.1.1 Béo tri toa xe

Toa xe chi dwge phép van hanh sau khi duwge bao tri ddm bao cac didu kign vé an
to&n thea quy dinh cla nha san xult,

412 Bam bdo an toén foa xe

Toa xe phai dwgc kiém tra dinh ky céc tinh nding va dwore sira chiva hodc thay thé
khi cin thiét nhdm dam bdo an toén vén hénh theo quy dinh cla nha san xut,

4.2 Kiém tra va viin hianh thir toa xe ché tao méi hodc méi dwgc sia chiva

421 Toa xe ché tao mdi, mua méi, hodc m&i dege ndng cdp, sia chira phal
durgre kidm tra va van hanh thir tredee khi dwea vao s dung theo quy dinh cda cac van
ban quy pham phap ludt cb lién quan. Trong tredng hop chi thire hign cdi tao, sia
chira nha, cd thé bd qua burdre van hanh thir.

4.2.2 Khi toa xe gap sir of trt banh hay cdc sy cf khac, hodc foa xe J3 khong
khai théc trong mat thér gian nhét dinh, phai kikm tra toa xe 96 va néu cdn thiét phai
van hanh thir triedre khi duwa vao sir dung.

4.3 Kidm tra va bién phép xi Iy a8i véi toa xe
4.3.1 Ngi dung kiém tra toa xe

a) Céc b phin chinh cia toa xe phai dugc kidm tra dinh ki tiy ching loai va tinh
hinh slr dyng theo quy dinh cla nhaé sén xult, bao gbm: gla chuydn huwéng; thidt bi
ddng luc; thiét bi ldy dén; dong co dign kéo; thiét bj dibu khidn; may bién 4p chinh va
chc thidt bj kém theo; thiét bj ham; thiét bi cung cdp dién phy try va céc ddng co phy
tre; céc re le, van dién tir va ddy din; mdy nén khi va cac thiét bi kém theo, than xe va
khoang hanh khach; thiét bj bae hidu, ién lac va phat thanh trén tau; céc thiét bj hidn thi;
bé méc ndi cac dyng cu do.

Trong truémg hop céc toa xe da dwoe két néi thanh doan tau thi phai tién hanh
kiém tra tinh nang cla hé théng ham d8ng bb, kidm tra tinh trang may mac, thiét bi,
kiém tra mike tidu thy dign ndng. Déi v toa xe durgc gidm sét bing thiét bj giam sat toa
xe thi cd thé thyre hidn kidm tra tAu bing cae thiét bj nay.

b) Trong truéeng horp khiing thé tién hanh kiém tra do xdy ra thién tai, sy cd, c6 thé
tam dirng kiém tra tau va s& tiép tuc cing téc kiém tra khi didu kign cho phép.
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c) Born vi vén hanh dudng s4t A8 thi phai quy dinh ndi dung va théri didm kidm tra
dyra trén tinh hinh sl dung, phireng thire thidt ké, phuong thire quan Iy, tinh Rinh e
théng clda tdu va thue hign kidgm tra theo quy dinh 4.

4.3.2 Chu ky kidm tra toa xe

a) Toa xe phdi duge kifm tra dinh ky theo chu ky teong (ng vei tirng ching logi,
edu tao va tinh trang sir dung toa xe khac nhau theo quy dinh cia nhd sdn xudt. Quy
dinh nay khéng dp dung cho cic bd phan toa xe cb tinh ndng chéng mai mén va co da
bén cao, d3m bda tinh ndng duwoc duy tri trong théd han dai hon so wéi chu ki quy dinh.

b) Trong triéng horp khéng thé tign hanh kidm tra do xdy ra thign tal, sy of van
hanh od thé tam dirng kifm tra va s& tidp tuc cong tac kidm tra khi didu kién cho phép.

4.3.3 MN8idung, phuromg phap kifm tra tdng thd va van hanh thir toa xe

Tiy theo cdu tao, tinh ndng va tinh hinh sir dyung toa xe phdi tién hanh kidm tra céc
hang myc: bd phan chay, thiét bj ham, thiét bj dién thong thudmg, thidt bj khi nén thang
thirérng, thén xe, khoang hanh khach va cac thiét bi khac theo quy dinh t3i Bang 4.

Bing 4. N§i dung, phwrong phap kiém tra thng thé va van hanh thir toa xe

M dung kiém tra Phwrong phap kidm tra
I. Kidm tra téng thié 1
{a} Tinh trang Iép a4t clia tirng bé phan thidt bj
() Thidt bj gat vit céin va 89 cao clia migng vhi xd cat (b) Do Iwémg

{c) Tinh ndng diéu khién coa thiét b thy dign
{d) Tinh néng iy khidn va bdo v cia thiét bj trong mach didu
khidn,

() Bc tinh cach dién cla mach &ign (ngoal rr cdc MACh 8¢ | o 1y s didn trér
dung &c quy, chit ban din...) céch dién vA Thir nghiém
(&) Tinh ndng hoat déng cla thiét b hdm a5 b dign méi

{f) Sur 16 khi nén clia thidt bj diu khibn ham gié va céc thibt bi | () Do hrémg
khi khie

(g) Céng sult cla may nén khi va tinh ndng cla cas thidt b Do hrdiny
kém theo (bao ghm bd dibu dp va van an todn) b

(h) B4 nghigng than xe

{iy Tinh n&ng hoat dng cla thidt bl ddng cdra by ddng.

(i) Tinh nang chifu sdng cla cée thiét b chibu séng

{k} Tinh n&ng heat 44ng cla thidt bj bdo hifu, lin lac va phat

{h) B lrémg

19895

thanh
{I) Tinh néng hoat ddng clia trng thigt b hidn thi
im) B& cao cla coupler lign két {m) Bo lwdmg

05461
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() ©44c tinh va tinh ndng hoat d4ng cia hé théng ATC, ATP, | (n) 8o keing
ATS, ATO

{@) Qudn Iy t&i trong finh cda banh xe

(p) Thiing xe

{g) H& thiing &1&u hia khing khi va théng gid

(r) B4 phén moc ndi Ban két BEn, khi gifra céc toa xe
il. Viin hinh thir

(2} Méng e khi khéi déng, ting the va gidm the

{b) Tinh néing chinh cla thidt bj him

(c) &6 &n va rung l&c bt thudng

{d) Tinh trarg hidn thi cia céc dung oy do

I () Tinh ning cla thiét bi viin hanh thu by dng

| (&) Tinh trang cia thiét bl... sau khl vén hanh thde
!{ﬂl"l'lnh trang clia céc & bi trén céc d8ng co difn kéo
| {g) Tinh trang cia thidt bj trong mach dign chinh

| {h} Sy phat nhiét, rd i diu & bac dan tryc banh xe

(i) Tinh néng hoat d8ng cha thidt b ghi dir iéu trang thai van
hanh téau.

4.3.4 Bign phap xi Iy

Trong trrérng hop két qua kifdm tra cho thdy tAu va toa xe khéng ddm bdo cée tinh
néng cén thiét theo quy dinh, phii &p dyng cdc bién phap nhu chinh b, sira chiva, thay
thé hay tam ngimg si¥ dung.

4.3.5 Luu hd so kigm tra

a) Tat cé cac hoat ddng kiém tra, ndng cdp hay sira chira toa xe theo quy dinh
trén phai durcre 14p hd sor va lvu gitr ddy di.

b) Hé so lién quan dén kiém tra dinh ky toa xe phai durgc I gitr cho dén khi két
thic hodn todn dot kidm tra dinh ky difn ra sau dé ap dung cho toan bé toa xe.

5. TO CHUFC THFC HIEN

5.1 Cuc Buring sit Vigt Nam cb frach nhigm chd tri, phéi hop véi Vu Khoa hoe -
Céng nghé va cac co quan chirc nding khac kidm tra viéc thyre hién Quy chuln nay
trang pham vi cd nede.

5.2 Cac don vi qudn Iy vén hanh, bio tri dwémg sét 48 thj oo trach nhigm phé bién,

huémg din cde don vi tree thude, cac th chire, e4 nhan tham gia hoat d8ng dwéng sét
a8 thi thi hainh Quy chudn nay.

q
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6.3 Uy ban nhan dan cac tinh, thanh phé true thubc Trung wong cb dudmg sét d&
thi t& chire xéy dyng va phé duyét cac quy trinh vé vin hanh, bdo tri duirng sét 46 thi
theo quy dinh cla phap luat va Quy chudn ndy, bio dam phi hep v tieng tuyén; chi
tri, phéi hpp v&i cdc oo quan of lién quan td chirc thanh tra, kifm tra vigc thyc hign
Quy chudn nay.

5.4 Trong qua trinh thue hign, ndu co kho khan, viedng mic, cic cor quan, don v
béo cao vé& BA Giao thing van tAi xem x&t, gidi quyst.
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2.1.7 Vit didu khidn cla 181 tau
2.1.8 Tée 48 van hanh tau
2.1.8 Chay tau i
2.1.10 Céc bién phap khan cép dé dirng tau dén gin
2.1.11 Phong tda khu gian
2.1.12 Phéng tranh rdi ro trang chay tau
2.1.13 Ddn dich
2.1.14 Ding 38 cla toa xe
2.1.15 Bidu kign van hanh tau & ché 38 14i tau tr 9Gng
2.2 Tin higu dudng st
2.2.1 Méi li&n he gitra tin hidu dwéng sét va van hanh tiu
2.2.2 Tin hiéu dirng tau
2.2.3 Tin higu hién thj khéng chinh xéc
2.2.4 Digu kign hién thi tin hiéu cho phép chay tau
2.2.5 Cécndidung khic lién quan d&n hién thi tin higu
226 CAm can trd tuyén dudrng khi oo tin higu bidu thj cho phép chay thu =
2.2.7 Hiéu lénh va bién bao =
2.3 Nhan vién true tiép phuc vu chay thu duing sét b th| ]
231 Chike danh nhan vién tree tiép phuc vy chay tau durdng sit 68 thi
2.3.2 Dao tao va hudn luyén nhin vién tnec tidp phuc vy chay tau dwemg it 48 thi
2 3.3 Pam bdo an toan chay tau
3. BAD TRI CONG TRINH BUONG SAT
3.1 Nguyén tic bao tri céng trinh duwirng sit
5.9 Kidm tra vA vAn hanh thir 38 véi cdng trinh xay dyng maoi, cai tao hay siva chira
3.3 Tudin tra céng trinh dudng sét
3.4 Kidm tra két clu thng trén
3.4.1 Tudn tra két chu tAng trén dwang sat
3.4.2 Chuky kiém tra dinh ky két cu thng trén
3.4.3 Tiéu chi danh gid va bién phap i Iy
3.5 Kidm tra két céu xay dyng
3.5.1 Cac hinh thirc kiém tra
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3.5.2 Kifm tra ban déu
353 Kiém tra dinh ki
3.5.4 Kidm tra 08t xult
3.5.5 Bién phap xir Iy 381 véi két chu x8y dyung
3.6 Kidm tra hé théng cung cép dign sirc kéo
3.6.1 Tudn tra hé théng cung cép dién sirc kéo
362 Kidm tra dinh ky hé théing cung cdp dién stee kéo
3.6.2 Dién ép cla mach tigp xic
3.6.4 Bign phap xir Iy khi kiém tra thdy cde bét thwing
3.7 Kidm tra thiét bi didu khidn chay tau
3.7.1 Kidm tra dinh ky thiét b didu khién chay tau
3.7.2 Bién phap xir Iy khi kiém tra thiy céc bt thieémg
3.8 Kidm tra céc cng trinh, thigt bj khac
3.9 Lvuhd so
4, BAO TRl TOA XE
4.1 Bao tri toa xe
4.1.1 Béo tri toa xe
4.1.2 Bam bao an todn toa xa
4.2 Kifm tra va van hanh thir toa xe ché tao mdi hode méi dwge siva chira..
4.3 Kiém tra va bign phap xr Iy d6i vyl toa xe
4.3.1 N&idung kiém tra toa xe
4,3.2 Chu ky kiém tra toa xe
43.3 N&idung, phrong phap kifm tra thng thé va v@n hanh thi toa xe
4,34 Bign phap x ly
4.35 Luu hd so kiém tra
5. TO CHU'C THU'C HIEN
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