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Background t o Infristuctfur@ inavleistt yn@asdabamok

/,To achieve iIinclusive, sustainabl e\,
necessary to promote nquality 1 nfr a
the infrastructure gap, which has become a bottleneck against global
economic growth. The importance of quality infrastructure investment
has been confirmed in recent years by the G20, APEC, the FfD, the
2030 agenda for sustainable development, etc.

) Annex to the Beijing APEC Declaration in Novemig
We wi | | devel op, mai ntain and renew quality 1 nfraeé

1
i

2) G20 Leaders6 communigu® Brisbane Summit, I n tH
AWe endorse the Gl obal | nf ryaas workypoogrammnee tollift quilitygubilios e ,
and private infrastructure investment. o

. In order to promote quality infrastructure investment globally, it is
iImportant to develop a common understanding of the concept among
members of the international community. This casebook is intended to
contribute to forging such a common understanding, by showcasing
examples of nquality i nfrastructure
Government of Japan, and by examining how they are contributing to
Qhe development of respective local economies. > /
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Elements of Quality Infrastructure Basic Concept
Investment

(1) Effective mobilization of financial AUt ilization of public financial resources through, for e
resources through PPP, eFnance, aé cathlysts for private financial resources
AsSupport for building PPP-related systems and capacities in developing countries through technical cooperation
AcCo-financing with other donors

(2) Ensuring alignment with socioeconomic AConsistency with long-term plans and master plans (as well as support for preparing these plans)

development and development strategies of ~ ASharing and overcoming development issues through dialogue on ODA policies and industrial policies

developing countries/regions as well as AComprehensive approach (provision of various ODA tool s a
comprehensive response ADmlogudand comparalican &ith 20mestic and overseas stakeholders and development partners

(3) Application of high-quality standards ACompliance with international standards established to mitigate environmental and social impact (e.g. IFC Performance
(e.g. guidelines for environmental and Standards)
social considerations)é 3)

(4) Ensuring the quality of infrastructure

A. Economic efficiency AEfficiency, duarability, and strong operation and maintenance capacities
(e.g.lowlifecycl e cost ) é AQonstruction management (utilization of ICT, strict observation of delivery deadlines, adjustment to plan changes, etc.)
AReduction in environmental burdens and social costs (e.g. reduction in congestion cost, design that minimizes the scale of
land expropriation)

B. Il nclusiveness ¢é 5) Almprovement of welfare and economy of residents, including the poor
APromotion of well-balanced development between rural and urban areas
AGender consideration
ABarrier-free

C. Safety and resil i en cAReslienbe)againstnatural disasters (systems taking into account duarability, backups, and prompt recovery)
AEnsuring safety in use and operation as well as security in and around construction sites

D. Sustainability é 7) AHarmony withthe environment
AMaintaining high performance and optimized operation
AContinuation of management

E. Convenience and ame nAHigh teustwoéhings} of the service
AHigh affinity with local culture and lifestyle
AReduction of usersé burdens through a highly integrated
areas)
AEase of operation and maintenance (system management, including operability of equipment and utilization of ICT) (e.g.
measures to reduce metro congestion)

(5) Contribution to the local society and AlLocal job creation and giving back the benefits to the local community
economy €& 9) ABy combining financial cooperation with technical cooperation,
- development of local human resources for infrastructure operation
- transfer of Japanese-style working culture, such as adhering to the delivery deadline and construction period 6
- sharing of experience as a forerunner of emerging issues (such as disaster risk reduction and measures for aging society)
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Delhi Mass Rapid Transport System Project (India, Japanese ODA Loan)
|

Background, summary, etc.

([Background]
1 Sharp increase in the population of the 1 Deterioration of environment and traffic congestion due to
urban area in Delhi the increased number of automobiles
9.42 million in 1991 Y 1 6Nuribgroimegistéredwehicles im D&h@ 1.88 million in 1990

- 6.93 million in 2011

[Project summary]
The project consists of the construction of a rapid transport system (public works, electric / telecommunication / signal works, etc.) and the
procurement of vehicles. Phase 1 (65 km) from October 1998 to November 2006. Phase 2 (125 km) from April 2006 to August 2011. Phase 3
(126 km) from June 2011 to April 2016.

[Result]
On average, about 2.5 million people use the metro every day (cf. 3 million people use underground railways per day in London).
\The metro system has contributed to reducing the number of vehicles by 120,000 in Delhi.

CharacteristiclwmfasssarmnQualiedy proj ect

( 71 V Toimprove the capacities regarding safe operation and vehicle maintenance, technical cooperation is provida
to the Delhi Metro Rail Corporation with the cooperation of Tokyo Metro Co., Ltd. and Metro Sharyo Co., Ltd.,
(5) Inclusiveness both of which run Tokyo Metro trains.
(8) Convenience / amenities V Technol ogy and knowledge that based on Japands expe
(9) Contribution to the local |  development were shared. _ ) _ _
society and economy V Wi th 'Japanese companiesd cooper ation, the mindset p
attach the importance to the observance of delivery deadlines was fostered.
V People begin to wait in |ine for trains through suct
iforming a |line to waito is introduced to the |l oca
VA Acleand image is established by thoroughly apply
(3) Application of high-quality = v wWomen-only train carriages are introduced so that women can safely use public transportation.
standards (e.g. guidelines
for environmental and VARegenerative brake systkapanes @t c onp-aficidecomlmgisg o |
social considerations) - expected to reduce CO, emission by 22 million tons (total reduction between 2002 and 2032). The project
(4) Economic efficiency was registered by the United Nations as the worl dojs

(e.g. low life-cycle cost)

(7) Sustainability 7 VThe concept of fisafetyo is firmly established by p

. wear helmets and safety shoes, and having the workers place things in order at construction sites.
(6) Safety / resilience " VSafety measures are tightened by introducing fiOn gSf
\ | (which indicates the danger of collapse by color of light when the ground or a structure gets displaced).




Taiwan High Speed Rail (Taiwan)

Background, summary, etc.

([Project summary]
1 Existing section

AMaximum speed: 300 km/h

.

AShortest required time: 96 min. between Taipei and Zuoying (Kaohsiung)
[existing conventional lines: about 4.5 hours]

Almplementing agency: Taiwan High Speed Rail Corporation (which will
operate the project for 35 years after the ground breaking in 1998)

1 New section (extension)

N Total length: about 345 km between Taipei to Zuoying (Kaohsiung) A9.2 km between Nangang and Taipei
AOpening date: January 5, 2007, Bangiao to Zuoying ATo be opened : March 2016

March 2, 2007, Taipei to Bangiao (Inauguration)
AStations: 8 at the inauguration, 3 under construction

CharacteristichfagssarmQualieby project

-

(6) Safety / resilience

(8) Convenience / amenities

(9) Contribution to the local
\ society and economy

Vv

Vv

The Taiwanese side awarded the contract to Japanese companies that have competitiveness
in safety and resilience after the Taiwan Earthquake in 1999.

No accidents resulting in fatalities or injuries to passengers during the 8 years of operation.
Even when the Jiaxian Earthquake (of magnitude 6.4) occurred in March 2010, no
passengers died or were injured.

Trains run almost on time.

(Average delay: 0.24 minutes.; ratio of trains arriving within 5 minutes. before or after the
schedule: 99.40%)

High trustworthiness (ratio of trains not cancelled: 99.58%)

Japanese companies gave trainings to the Taiwanese staffs before the inauguration.

Y,




Capacity Enhancement of Mass Transit Systems in Metro Manila

Proiect gPhiIiEEinesi Jaganese ODA Loanz

Background, summary, etc.

\
[Background] _ _ 1 Worsening traffic congestion
! Rapid rise in the population of the Manila The traffic congestion worsened as a result of the increase in
Metropqhtap Area L the population and the number of registered vehicles in the
8.95milioni n 1990 miliodia 20806 center and suburbs of Metro Manila.

1 Problems of air pollution and greenhouse gases cEL
Taking measures for eliminating air pollution and greenhouse gases is acutely necessary due to the worsening traffic congestlon

[Project summary]

The procurement of train cars and the enhancement of the depot facilities for the extension of LRT Line 1, as well as the improvement of the
railway systems of LRT Line 2, will increase their transport capacities and contribute to reducing road congestion and air pollution in Metro
Manila. Previously, the Japanese government has supported the procurement of train cars by Japanese ODA Loans ( i Met r o Mhbanmei |
1 Capacity Expansion Projecto (!, 11) (1994, 2000)). Updapanesee r e
technology, the Japanese Government extended the loan under the STEP (Japan-tied loan conditions) (2013).

- J
CharacteristichfassarmQualiedbyproject

(1) Effective mobilization of financial } V For LRT Line 1, the Philippines Government has intended to procure rolling stocks by the Japanese ODA \

Loan (STEP), railway systems by the Philippine Gaga
resour_ces thrOUQh PP.P’ ete. (PPP) for the civil works (except for the Depot) and the operation and maintenance.
(2) Ensuring alignment with .

socioeconomic development and V The project was conceptualized through the fAMetrd
t

r
: ; aims at Aharmonious devel opment hrough the estal
development strategies of developlng flagship PPP projects of the Aquino Administration and thus contributed to the roll out of the PPP policy of

CountrieS/regionS as well as - the administration in its early period.
comprehensive response to the

needs V The International Finance Corporation (IFC) supported the F/S on the extension of LRT Line 1. It also

provided the transaction advisory service for procurement of the civil works as well as the concessions for
the operation and maintenance, and procurement of equipment, etc.

(3) Application of high-quality standards . . - . . . o
(e.g. guidelines for environmental V The pr_OJect assists the Philippine Government in addressing environmental ( by contributing to the
. . L reduction of air 5 llytion) and urbanization (by mitigating traffic congestion through the establishment of a
and_ S_O_C i al consi der ‘?butbli&trgnﬁt@ er%challenges
(7) Sustainability -
_ V While the train cars procured from other countries had trouble, the Japanese train cars procured in the
. . . . 1990s have proven its high quality. The new rolling stocks to be procured through the project will be
(4) Economic emC'enCy of reduction - equipped with highly efficient inverters and other superior-quality components developed in Japan aiming

in life-cycle cost at high development impact. 10 )

\_ |




Intercity Express Programme (United Kingdom, JBIC/NEXI)

Background, summary, etc.

(

[Project summary]
The Department

=

[Recent development]

~

for Transportds project to renew express

AMarch 2015: arrival of train cars(Class 800) manufactured in advance at Southampton Port, UK
AAround summer of 2015: a train car plant to be completed in Newton Aycliffe, Durham County, UK
A2016: beginning of mass production of Class 800 series

Delivery of 866 train cars for the East Coast Main Line (ECML) and the Great Western Main Line (GWML)
Provision of maintenance for 27 and a half years
The largest scale in the UK railway history (about 5.7 billion pounds in total (about 8.5 billion dollars))

CharacteristichfassarfuQualietdy proj ect

-

(1) Effective mobilization of financial
resources through PPP, etc.

(4) Economic efficiency
(e.g. low life-cycle cost)

(6) Safety / resilience

(7) Sustainability

(8) Convenience / amenities

(9) Contribution to the local society
\and economy

K

~

The project company raised funds necessary for the procurement of train cars and the
establishment of a maintenance base by the PPP scheme under the financial support of
JBIC/NEXI.

Introduction of environment-friendly train cars that do not use much energy by having
light aluminum bodies and a driving system using energy efficient technology.

A diesel-engine generator is installed under the floor of a train car so that the train can
run in both electrified and non-electrified sections.

Because the generator can be removed, it is possible to change the operation smoothly
in the future when it becomes necessary (e.g. expansion of electrified sections) .
Because contracts cover not only the delivery of train cars but also maintenance, it is
possible to provide safe and stable transport service continuously.

A train car plant and a maintenance site are established locally. About 730 staff
members are expected to be employed at the train car plant, including its R&D facility.J

11



Yangon-Mandalay Railway Improvement Project Phase |
(Myanmar, Japanese ODA Loan)

Background, summary, etc.

(|

Background]

[Project summary]

\of Myanmar.

1 Asharprisein the population living along the corridor and the demand for cargo transport
The existing facilities and train cars of the Yangon-Mandalay railways have become decrepit due to long-term insufficient
maintenance and aging degradation. While the demand for passenger and cargo transport has been increasing, delays and
derail accidents are major concerns for transportation service. z

Of the existing railway between Yangon and Mandalay(about 620 km), the first and second largest
cities in Myanmar respectively, the decrepit facilities and equipment between Yangon and Toungoo
(about 260 km) are rehabilitated and modernized to have safer and faster train operation and to
increase cargo and passenger transport capacities, thereby contributing to the economic development

CharacteristichfagssarmQualieboy project

-

(2) Ensuring alignment with
socioeconomic development
and development strategies
of developing
countries/regions as well as
comprehensive response to
the needs

(6) Safety / resilience

(9) Contribution to the local
society and economy

@ Convenience / amenities

\Y,

\Y,

A priority project based on AMyanmar 6s Nat.i

The project connects the three main cities T Yangon, Nay Pyi Taw, and Mandalay i
contributing to the improvement of the railway transport service, the vitalization of the
economic activities along the line, and the improvement of the public transportation service
that connects the emerging cities along the line.

Japands railway system technology has been
AProject for I nstallation of Operation Cont
addition, assistance to improve the railway maintenance capacity has been implemented

through the technical cooperation project €

Safety of Rail way. o

The project aims to enhance reliability of the train services through improvements in speed,
punctuality and new facilities. J

12



Jakarta Mass Rapid Transit (Indonesia, Japanese ODA Loan)

Background, summary, etc.

-

[Background]
1 Sharprisein the population of the Jakarta metropolitan area
21 million in 2000 Y 28 million in 2010
1 Air pollution and greenhouse gas \
Taking measures for reducing air pollution and greenhouse gas is acutely necessary due to the worsening traffic congestlon
1 Deterioration of traffic condition
The traffic congestion deteriorated as a result of an increase in the population of the center and suburbs of the metropolitan
area and an increase in the total number of registered vehicles.
Number of registered vehicles two-wh eel ed vehicles and passenger vehicles):
[Project summary]
The purpose of the project is to construct a mass rapid transit system in the Jakarta metropolitan area, where traffic congestion is

\serious, in order to improve the passenger transport capacity and mitigate traffic congestion. y
Characteri sti cloafragtauctae" prQecal i t vy
((2)Ensuringalignmentwith ] VIin the fANational Railway Master Pl anbd (ZB.
socioeconomic development designated this project as one of the main projects for dealing with an increased railway
and development strategies demand expected by 2030.

of developing countries/regions v/ Thjs project assists the Indonesian Government to address issues, such as

as well as comprehensive environmental consideration ( by contributing to the reduction of air pollution) and urban

response to the needs problems (by mitigating traffic congestion through the development of a public transit
(3) Application of high-quality system).

standards (e.g. guidelines

for environmental and social

considerations

I

_ 'V Public works: The mud pressure shield method, for which Japanese companies have
comparative advantage, is used to minimize impact on the ground surface and mitigate
traffic congestion.

~ V Railway system: Theprojectadopt ed train cars i n accor daeé
standard specification of urban railway system which enables the public and private

sectors in Japan to promote exports to Asian countries. The project also adopted

\ - Japands signal sysFeli€m oand the |1 C card ﬁy

(4) Economic efficiency of
reduction in life-cycle cost
(8) Convenience / amenities




Mass Transit System Project
(Thailand, Japanese ODA Loan)

Background, summary, etc.

([Background]

Increasing demand for transport in Bangkok, traffic congestion, air pollution, etc.

Wrolect summary] "
Project for the development of an urban railway (elevated railway) (23 km in total; scheduled to open in December 2016)

W In November 2013, a consortium of Japanese companies received orders for the provision and maintenance of railway
system (such as train cars and signals).

W Japanese train cars were introduced for the first time in urban railway projects in Bangkok.

W Japanese railway companies received an order for the maintenance of overseas train cars for the first time.

N\ _J
Characteri sti clofragtaictae" prQecal i t y
G) Economic efficiency V  Japanese companies concluded a 10-year maintenance contract in addition to the provision\
(e.g. low life-cycle cost) [ of a railway system. The life-cycle cost of the railway system will be reduced through

appropriate maintenance and management.

V  Japanese companies established a new company for the maintenance service. By
dispatching technical experts, it became possible to train local employees and to transfer
maintenance skills gradually.

6) Safety/ resilience

7) Sustainability

8) Convenience/amenities
V Defects in train cars are prevented by continuing appropriate maintenance. This enabled
- passengers to travel safely and stably.

9) Contribution to the Ioca}
\Y,

\ society and economy Contribution has been made to improve the skills level of local maintenance. )

14




Dubai Metro (United Arab Emirates)

Background, summary, etc.
([Background] \

Due to the population increase associated with the rapid economic growth, chronic traffic congestion has become a social issue
in Dubai.

[Project summary]

1 This is the first urban traffic system in the Gulf countries and the longest fully-automatic
driverless metro network in the world (registered in the Guinness Book of World Records).

1 Red Line: 52.9 km, 29 stations, 220 cars; Green Line: 23.4 km, 20 stations, 175 cars

1 A Japanese company constructs cars, signals, communication systems, power receiving
equipment, station service equipment, a car base, station buildings, elevated viaducts,
tunnels, and a set of necessary public works.

\_

Charact er i Qualitg lefraatuctae" project

4 ~ )

V The system enjoys the highest operating rate and stable punctuality.
(The annual average operating rate is 100%; the punctuality rate is 99.8%)

(4) Economic efficiency
(e.g. low life-cycle cost V The system started to operate only 49 months after the conclusion of the contract, which was

(6) Safety / resilience a surprisingly short construction period compared to the other same sized fully-automatic

(7) Sustainability _ driverless system.

(8) Convenience / amenities V lItis the longest fully-automatic driverless metro network in the world (registered in the

Guinness Book of World Records) and has received high acclaim - for example, it won the
GCC Winners 2012 Transport Project of the Year.

V Wi-Fi can be used in the train. Cellular phones can be used even underground.

(9) Contribution to the local | V The daily average number of passengers exceeds 500,000 per day, which contributes to the
\society and economy mitigation of the traffic congestion.

15
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Nhat Tan Bridge (Vietham-Japan Friendship Bridge) Construction Project
(Vietnam, Japanese ODA Loan)

Background, summary, etc.

([Background]
W Deterioration of traffic conditions

Deterioration of traffic conditions due to rapid increasing of automobiles as a result of
population growth in the central part and suburbs of the metropolitan area.

[Project summary]
To meet increasing traffic demand, a bridge (3.9 km long; 8 lanes) over the Song Hong River, which runs across Hanoi City, and
approach roads (north and south roads of 5.9 km in total) were constructed under the STEP (Japan-tied loan conditions).
Japanese ODA Loans (54.1 billion yen in total) were provided for Phase | (approved in March 2006; 13.7 billion yen), Phase II
(approved in January 2011; 24.8 billion yen) and Phase Il (approved by March 2013; 15.6 billion yen). The bridge opened in
January 2015.

[Result]

Efficiency improvement of distribution, mitigation of traffic congestion (required time between Noi-bai airport and Hanoi City was

reduced by about 20 min)

Promotion of economic development and improvement of international competitiveness in Hanoi City and the northern part of J
jetnam

Characteristics as a "Quality Infrastructure" project

( V  AJapanese company contributed to the reduction of environmental burdens and the \
4) Economic efficiency } i mprovement of cost efficiency in the cons
(e.g. low life-cycle cost) - st r u c ftswoftground construction method, for the foundation of the bridge.
V  The above-mentioned structure was used in Vietnam for the first time. As a result of the

application for this project, the method w:
contributing to safe construction of bridges.

V  The procurement of equipment and materials for construction and labor management was
carried out by Japanese companies to secure the quality and safety of the construction.

V  The Noi Bai International is connected with central Hanoi by a high-standard highway and
bridges to shorten the required time for transportation by about 20 min (i.e. 55 min Y 35
min).

V  Japanese skilled engineers transfer skills to Viethamese engineers.

V  Bridge parts and materials are manufactured local subsidiary of a Japanese company (many
of whose employees are Vietnamese). y

6) Safety/ resilience

8) Convenience / amenities

9) Contribution to the local
society and economy




Matadi Bridge (Democratic Republic of the Congo, Japanese ODA Loan)

Background, summary, etc.

-

[Background]

Matadi City has Matadi Port, the largest port in the country, and is an important point on the arterial
road connecting the outer bay with the capital. Meanwhile, because there is no bridge over the Congo
River (its basin area is the second largest in the world), which runs through the City, people had to
use ships to cross the river or transport goods.

[Project summary]

In 1974, Japan concluded a Japanese ODA Loan contract of 34.5 billion yen with the Zaire Government (at the time) and
completed the bridge in 1983. As only one bridge over the Congo River and only one suspension bridge in the Republic of the
Congo (its length is 772 m), it has been playing an important role for more than 30 years since its completion.

.

_J

Characteristics as a "Quality Infrastructure" project

G) Economic efficiency | Vv Acco[ding to the maintenance manual prepared by a Japanese company, Organization pour \
(e.g. low life-cycle (o) _C guidp Bagama-K?nshasa (OEBK) in the Democratic Repupl_ic of the Congo has
cost) continued appropriate maintenance for more than 30 years. In addition, the Japanese company
has continued to give advice about the maintenance of the bridge even after withdrawal of
Japanese engineers due to conflicts in the country.
(6) Safety / resilience VBecause the bridge became decrepi tProjet he FY20Q:!
o d'Aménagement du Pont Maréchal a Matadi (Matadi Bridge ConservationP| an) 6 has |b
(7) Sustainability " implemented to introduce a dehumidification system to delay the corrosion process of the main
bridge cables.
(9) Contribution to the V Because many of the engineers engaged in the construction of the bridge retired, a technical
local society and - cooperation, AProject on Capacit Mat@y we lwapme nt
\economy implemented for updating skills in the maintenance of the bridge and training young engineersJS
’ of OEBK.




Project for Construction of Neak Loeung Bridge (Cambodia, Grant Aid)

Background, summary, etc.

([Background]
WPeopl eds cross point of the Mekong River was a

Waiting time for a ferry to cross the Mekong River: about 7 to 8 hours during the busy period
Daily average traffic volume: about 2,400 PCU/day (2004) K more than 5,000 PCU/day (2008); the ferry transport capaC|ty
reached the limit.

W Importance as part of the Asian Highway and the Southern Economic Corridor
National Route 1 is important not only as a main arterial road in Cambodia but also as a critical route of the southern part of the
Indochina Peninsula. Enhancement of this route is expected to have a significant economic spillover on surrounding region and
neighboring countries.

[Project summary]
A bridge is constructed at Neak Loeung, where National Route 1 crosses the Mekong River.
Project components: the main bridge of 640m long; access bridge of 1,575m; and an access road of 3,245m(5,460m in total

\Iength). J

Characteri sti cloafragtauctare" prQeacal | t y
/2) Ensuring alignment with v Mevel opment and restoratioinso$peciafnis¢p<d>ritniﬁh1
socioeconomic development Strategic Development Plan (NSDP).
and development strategies of | V  National Route 1 is designated as an international arterial road that connects Ho Chi Minh 1
developing countries/regions as Phnom Penh i Bangkok as Asian Highway 1. Completion of the bridge will facilitates the
well as comprehensive physical-distribution, which will contribute to regional specialization and the strengthening of
response to the needs . supply chains.
V  Avoidance or reduction of transfer of residents in accordance with the JICA Guidelines

3) Application of high-quality V Support for Cambodiads public consultation afi
standards (e.g. guidelines for local NGOs _ _ _
environmental and social V  Selection of a route that avoids transfer of residents as much as possible

derat _V  Application of prefabricated construction method for the assembling of reinforcing steel, whereby

considerations ensuring high quality while making the construction labor-saving

4) Economic efficiency V  Selecting a prestressed concrete cable-stayed bridge, taking into consideration the economic

(e.g. low life-cycle cost efficiency of maintenance
5) Inclusiveness — 'V Improving the quality of life of neighboring residents (e.g. increasing job opportunities and
8) Convenience / amenities access to medical services), reduction in the payment of ferry charges by free passage of the
T — bridge (benefit to the poor)
9)  Contribution to the local V  Elimination of the waiting time for ferry; crossing during the night time becomes possible
V

\ society and economy - Local job creation of about 1,000 people per day; transfer of construction skills to local engineers

19



Project for Development of Traffic Management System in Phnom Penh

(Cambodia, Grant Aid)

Background, summary, etc.

([Background]
W Increase in the use of cars
Number of registered

W Inefficient signal control system

correspond to the length of congestion.
[Project summary]

existing signals) and a traffic control center.
[Result]

vehicles: 62 AV®0 a9 s@EeEedy in34 heodEiitwy
There was no coordination of signal cycle among nearby intersections and the cycle neither
Installation of traffic signals at 100 intersections (including replacement of 64 signals among the 69

Improvement of urban traffic condition is expected to increase the average travel time by 14% and
Qeduced the number of police officers dispatched for traffic control by 20%.

~

W Detoriaration of traffic congestion

in 2012

Characterist.i clofraatsictare” prQacal i ty

ﬁZ) Ensuring alignment with socioeconomic
development and development strategies L
of developing countries/regions as well
as comprehensive response to the needs -

(4) Economic efficiency (e.g. low life-cycle
cost)

(7) Sustainability

(8) Convenience / amenities

!

(9) Contribution to the local society and
economy

V In the fAProject for Comprehensive Urban\'

City, o Japan developed the urban transpo
year. In the Project, this project was proposed as one of the short-term top-priority action
plans.

Reduction of environmental burdens and inefficiency of economic activities through the
mitigation of traffic congestion

Reduction in the number of police officers dispatched for traffic control by 20% and the
improvement of traffic flow by the installation of traffic signals at intersections with heavy

traffic
Reduction in the maintenance clevsltraffibgontrolh e
center software as well as energy-saving and longer-lasting LEDs

Improvement of traffic safety and reduction of travel time by mitigating traffic congestion
| mpl ementation of OJT for t he maeagepsomtisei b |

operation of the traffic control system
Basic education about the traffic control system for the traffic police

Awareness-raising activities regarding the traffic signals Zy

¢



Alrport and Port Sector



Terminal 2 Construction Project in Noi Bai International Airport

(Vietham, Japanese ODA Loan)
Background, summary, etc.

([Background]

W Sharp increase in the number of passengers at the existing International Airport Terminal

Although the planned capacity is 6 million per year, the actual numbers of both domestic and international passengers
sharply increased to 9.5 million in 2010 and then to 12.8 million in 2013.

[Project summary]

The purpose of the project is to expand passenger capacity and to improve safety by constructing the new Noi Bai International
Airport Terminal 2 with the capacity of 10 million passengers per year. The Terminal 2 is exclusively for the international frights,
and the modern facilities for supplying fuel to airplanes were installed. Japanese ODA Loans (59,253 million yen in total,

STEP (Japan-tied loan conditions)) were provided in three phases, Phase | (approved in March 2010; 12,607 million yen),
Phase Il (approved in March 2012; 20,584 million yen) and Phase Il (approved by December 2013; 26,062 million yen).

The construction period was shortened for three months and a completion ceremony was held in January 2015.

[Result]

I ncrease in the number of international passengers per year:
uncrease in the annual number of arrival and departing argetyeant er nat)
Characteristi clafragtauctaxe" pr@acal i t vy

(6) Safety / resilience  V  Neither fatal accidents nor troubles that influenced the management of the existing airports occurred during the\
- construction period.

8) Convenience / V. The | atest system for handlinC?_passenger_s_(‘) l uggage |\
amenities V A system for supplying fuel to airplanes b_g the use of underground pipes was introduced in Vietnam for the first
time. Smooth supply of fuel made it possibl

_ ble to increase the number of direct long-distance fliigh_ts.
V Customer satisfaction committee was established by |

activities to improve customer services.

1V Japanese conceﬁt of safety management and quality control was taught to nearly 51,000 Viethamese

construction workers. _ . . ) o

9) Contributiontothe| V  Since the Airports Corporation of Vietnam, the implementing agency, had lacked sufficient knowledge, know-how,
and experience about the operation and maintenance of the latest equipment to be installed in the new terminal,

local society and technical cooperation was provided to support the operation and maintenance of the airport (through public-
economy prrlva_te cooperation, among the Ministry of Foreign Affairs, the Ministry of Land, Infrastructure, Transport and
L ourism, JICA, the New Kansai International Airport Engineering Co., Ltd. and the Narita International Airport

Corporation).

V  Technical assistance by Japanese experts concerning the fuel supply system, including the establishment of a
business plan, a staff recruitment plan, an organization and personnel distribution plan, facility charges setting,
and a training plan, as well as training courses in Japan were provided. Technical cooperation also covered such
areas as the operation and maintenance of the facilities in the terminal building and the organization as well as

\ ] personnel distribution for the facilities. gy




Mombasa Port Development Project (Kenya, Japanese ODA Loan)

Background, summary, etc.

([Background]

1 The largest international port in East Africa
Mombasa Port is the largest commercial port in East Africa. It is the only international trade port in Kenya that deals with containers, liquid,
bul k, general cargoes, etc. It is also strategically iam@ceanandn:t
inland countries including Uganda and Rwanda.

1 Increasing container cargoes
The volume of container cargoes handled at the port increased about threefold during this decade (from 300,000 TEU/year in 2002 to
900,000 TEU/year in 2012). The volume is expected to increase continuously and exceed 2.6 million TEU in 2025.

[Project summary]

In the project, container terminals are constructed and cargo handling machineries are procured to deal with an increasing demand of

container cargo volume and improve the efficiency of port management including cargo handling, thereby contributing to the promotion of

trade and the socio-economic development in the East Africa region. The project applies the STEP (Japan-tied loan conditions) for the best
Qse of advanced technologies and know-how of Japanese firms.

Characteri sti clafraateuctae proacal | t y

ﬁl) Effective use of funds through PPP, etc. }V Port operator selection process is on-going to outsource the port operation management of the
berths to be constructed in this project. The port development through the Japanese ODA Loan

(2) Ensuring alignment with socioeconomic serves as a catalyst to promote the mobilization of private financial resources.

development and development strategies |V According tot &emydésel opgent plan AVISI ON 20
of developing countries/regionsaswellas | fegarded as the foundation that supports theg
comprehensive response to the needs V Trade Mark East Africa (TMEA, a non-profit organization organized, financed, and managed by
eight donors, including DFID, to promote smooth intraregional trade) implements support
rehabilitate the existing berths, institutional capacity strengthening, and the improvement of
(3) Application of high-quality standards, such |  cargo handling, etc.

as guidelines for environmental and social |V With regard to landfill works, additional sedimentation basins and silt curtains are applied for

considerations reducing turbidity. And for reducing dust during the construction, mitigation measures such as
(4) Economic efficiency | water spraying are introduced.
(e.g. low life-cycle cost) V CO, emission is greatly reduced through procurement of environment-friendly port cranes
(7) Sustainability manufactured by a Japanese company, contribl}|

V The maintenance cost is expected to be reduced by applying heavy-duty anticorrosion materials
to piles for the berths construction in which Japan has superiority.

o ) V About 1,700 Kenyan workers are employed for the construction. High-level welding technology is
(9) Contribution to the local society and - transferred through the construction works. The application of technologies in which Japanese
economy | companies have superiority (special steel materials and foundation improvement technology)
\ makes it possible to carry out high-quality and punctual construction works. 23




New Bohol Airport Construction and Sustainable Environment Protection Project
(Philippines, Japanese ODA Loan)

Background, summary, etc.

([Background]
1 Sharp increase in the number of passengers in the existing airport
39,268 in 2001 Y 572,476 in 2010
1 Expected increase in the number of tourists to Bohol, a province with
rich sightseeing resources
About 5 mil |
[Project summary]
The project is to construct a new airport to meet the increasing demand for air traffic to the Province of Bohol, which has
attractive sightseeing resources (such as diving spots), as well as to replace the existing airport which is unextendable due to the
l' i mited | and availabil i tAi.r pidiret @roqgreacdptf etalt aitr etss ¢ h eJ difcaroehs e
implementation of a technical cooperation project that curbs impacts to the natural environment from an increase in the number of
\tourists as a result of the opening of the new airport. The project applies STEP (Japanese-tied loan condition). )

on in 2010 Y about 1.

Characteristi clafragtauctae" pr@acal i ty
6Eﬁectivemobilizationof -_V This projectassistsaPhi | i ppi ne Government déds PPP priorit y\o

financial resources through
PPP, etc

(3) Application of high-quality
standards (e.g. guidelines for
environmental and social
considerations)

(4) Economic efficiency
(e.g. low life-cycle cost)

(5) Inclusiveness

(7) Sustainability

\_

construction and applies a PPP scheme for operation and maintenance. In addition, technical
cooperation project is implemented to curb the impact on the natural environment around the airport as
a result of an increase in the number of tourists.

Under the fi E eAdportc 0 n ¢ e p hirpadt is cdamsdructed with consideration for the environment by
the use of Japanbs excell ent technol-textlésheetsons uc h
infiltration ponds for the prevention of environmental damage by waste water from the airport.

Well-balanced development between rural and urban areas is promoted through the construction of
an airport in local cities of the Philippines.

The opening of the new airport will result in an increase in the number of tourists. In order to mitigate
negative impacts on the natural environment, a technical cooperation project is implemented,
consisting of (i) support of tourism development compatible with environmental protection; and (ii)
support in strengthening and monitoring of the drainage facilities of hotels and others.

»




Energy Sector



Talimarjan Gas Thermal Power Station Extension Project

(Uzbekistan, Japanese ODA Loan)

Background, summary, etc.

([Background]
1 Power supply-demand gap

1 Status as a national project

[Project summary]

While electric power demand has been increasing in Uzbekistan in line with its stable economic growth, electric power supply is
likely to become insufficient due to such factors as aging and inefficient power generation facilities. (According to the
estimations in 2010, the power supply-demand gap would be 1,200 MW in 2014.)

The modernization of existing power plants and the development of a new power source by the use of natural gas are among
the priority issues of the Uzbek government. This project is positioned as one of the national projects in the power sector.

In Talimarjan in the southern part of Uzbekistan, two combined-cycle gas turbines (about 900 MW in total) are installed by co-
financing with the Asian Development Bank (ADB) to mitigate power shortage and promote economic development.

_/

Characteristi clafragtauctare" prQacal i ty

G) Effective mobilization of financial
resources through PPP, etc

(2) Ensuring alignment with
socioeconomic development and

countries/regions as well as
comprehensive response to the
needs

(4) Economic efficiency

(e.g. low life-cycle cost)

(9) Contribution to the local society and

\ economy

development strategies of developing

V

\%

This is a co-financing projectwith ADBby t he wuse of -Findcing&dheme aA
with ADBO (ACFA).

The Uzbek government puts priority on the following issues: the improvement of energy
efficiency and the stable power supply through modernization of existing power plants; and
the development of new power sources by the use of domestic natural gas. In the
Presidential resolution in March 2009, this project was positioned as a national priority in the
power sector to be carried out from 2010 to 2014.

The two combined-cycle gas turbines ordered to a Japanese company in 2013 are
excellent in output, thermal efficiency, etc. and highly economical.

JICA has been contributing to the development of human resources by providing training
courses to cultivate the power sector exper
combined-cycle power generators, and to improve power sector policy planning and power
companyds managerial competence. 26

p—



Olkaria | Units 4 and 5 Geothermal Power Project (Kenya, Japanese ODA Loan)

Background, summary, etc.

([Background] \

1 Excessive dependence on hydropower generation
Kenya depends on hydropower generation for 46% of power generation and there is a high risk of power shortage caused by large-scale
drought. Because of this, higher priority has been recently given to the development of geothermal power as stable energy source for
power generation that does not depend on the climate.

1 Promotion of along-term development plan
Kenyabdéseramndevel opment plan fAVision 20300 regards feconoasgtp o i
support these three pillars, the energy sector contribute for satisfying needs to secure necessary power supply, to increase the rural
electrification rate, and to improve electricity quality in the urban areas.

[Project summary]

In the Project, Olkaria | Geothermal Power Plant Units 4 and 5 (2 units of 70 MW plant) have been constructed in
NakuruCounty in Kenya to stabilize power supply, thereh
improvement of the investment climate. Other geothermal power plants also adopt turbines produced by Japanese ‘
companies, and Japanese technology is utilized in aboM
\the turbine for Olkaria | Unit 1 has been used since 1981 and has contributed to the power generation in Kenya.

Characteristi clefraatsuctare" pr@acal i t vy
((1) Effective mobilization of financial V The installation of steam-water pipes and the construction of power transmission lines from \

resources through PPP, etc. the power generation facilities are financed by the World Bank, the European Investment

(2) Ensuring alignment with socioeconomic Bank (EIB), and German government-owned development bank (kfW Group).
development and development strategies V Accord | ng tot&emyaéwsvel opgen t plan AVI SI. ON 2
of developing countries/regions as well as recognized as one of the important basis th
comprehensive response to the needs and fipolitics.o

(3) Application of high-quality standards V Measures for environmental consideration have been carried out, including selection of the
(e.g. guidelines for environmental and } location of a power plant in remote area from villages and the adoption of environmentally
social considerations) friendly piping design.

5V Japanese technology is applied to manufacture and process a stainless material (alloy) used
(7) Sustainability o for geothermal turbines that are directly exposed to gas that includes impurities, such as sulfur.
Market share of Japanese companies in geothermal turbines is about 70% on the world

- market (on the basis of installed capacity).

improve the capacities of the staff of the Geothermal Development Company in Kenya,

(9) Contribution to the local society and VThrough i mplementation of AProject for Capa
economy i in Kenyao and the fiProject for Reviewing GD

(

\ ) contribute for the development of geothermal sector in Kenya comprehensively. 27)



Kinyerezi Gas Thermal Power Station (Tanzania, JBIC/NEXI)

Background, summary, etc.

([Background]

1 Persistent power shortage

Drastic development of electric power was an urgent issue for Tanzania, which was bothered by persistent power shortage and
high cost resources such as leased power generation equipment.

[Project summary]
This project is to construct a first gas fired 240 MW combined cycle power plant. Generated
electricity will be supplied for TANESCO, the state owned company in Tanzania.

\

Characteristi clofragtauctare" prQecal i t vy

(2) Ensuring alignment with V Itis urgent for Tanzania to replace the existing high-cost energy power generation with
socioeconomic development highly efficient power generation using natural gas and to secure power sources not
and development strategies of influenced by weather conditions, such as drought. From this domestic circumstances, a
developing countries/regions | highly efficient gas-fired power plant is constructed.
as well as comprehensive V  The construction of a highly efficient power plant that uses natural gas as fuel corresponds
response to the needs to the World Bankés and | MF6s direction of

(4) Economic efficiency | V This project is expected to supply approxi
(e.g. low life-cycle cost) L capacity and uses natural gas produced in Tanzania. The efficiency of the plant in this

project is 30 to 40% higher than that of other plants in the country.

(9) Contribution to the local | V  Asa part of the EPC contract, a Japanese company supplies a power plant control system

society and economy - and an educational simulator, which contribute to the development of human resources for

\ ] safe technology transfer. 28j




Safi High-Efficiency Coal-Fired Power Plant (Morocco, JBIC/NEXI)

Background, summary, etc. (Project site)

ADRA s m
r[Background] ) 0 oy ke S
In Morocco, the electricity demand is expected to increase. D i Ga T s
This project is planned as the source of stable base load T
electricity.
[Project summary]
About 15 km to the south of Safi City in Morocco, an ultra
super critical coal-fired power plant with a total output of 1,386
MW (693 MW x 2 units) will be constructed as an IPP project
to sell electricity to the Office National de I'Electricité et de
| 6 Eau Moo30 gebrs. e

s8]

Morocco

% 7
This project (15 km to
the south of Safi City)

J

Characteristicsasa A Qual ity I"mfojecdstructure

((2) Ensuring alignment with

~

V Since the demand for electricity has been steadily increasing, Morocco imports some

socioeconomic development

and development strategies |

of developing
countries/regions as well as
comprehensive response to
the needs

(4) Economic efficiency
(e.g. low life-cycle cost)
(7) Sustainability

(9) Contribution to the local
society and economy

electricity from other countries. Thus it is a national challenge to increase domestic power
generation. The plant is expected to provide a base load electricity after its completion.

V The plant is the first ultra super critical power plant in Africa. The development of highly
efficient power generation (power generation efficiency: 43% (LHV)) contributes to the
development of a power source with minimum environmental burden.

V More than 150 local workers will be employed for the construction and operation of the power
plant. Thus, this project contributes to job creation and human resource development in
29 /

Morocco.




Geothermal Power Plant of NPC (Iceland, JBIC/NEXI)

Background, summary, etc.

r[Background]
In Iceland, renewable energy, such as hydraulic and geothermal power,
which accounts for more than 99% of total power generation, provides
inexpensive electric power for energy consuming industries, such as the
aluminum smelting industry and the silicon metal industry. The electric
power created by this plant is also planned to be sold to silicon metal

~

Steam Valve Station
and Silencers

-~ K
= Steam Separator
Steam Pipeline-

Turbine Hall

@ Torminal building

Transformers

plants to be newly constructed.
[Project summary]

Steam turbines for two geothermal power plants with an output of 45 MW

Service Building
and Workshop™ "~ "~

(90 MW in total) are exported to the National Power Company (NPC) in Y

Iceland. Theistareykir
\ J g Geothermal area
Characteri sti cloafragtauctae" prQecal i t vy

(

(2) Ensuring alignment with
socioeconomic development
and development strategies

comprehensive response to
the needs

(4) Economic efficiency
(e.g. low life-cycle cost)

(7) Sustainability

\_

of countries/regions as well as |

VJapanese

\

V In Iceland, where fossil fuels are insufficient, almost all domestic electric power is produced

by renewable energy. In addition, inexpensive electricity charges have attracted energy
consuming industries. This project is planned to sell electric power to newly established
plants. Therefore, this project is relevar

companiesd turbines for geot her me
about 70%. Only Japanese manufacturers can sell large turbines with an output of 10 MW

or more. They will also contribute to reduction in the cost of power generation by virtue of

the economy of scale of large turbines.

V This project takes advantage of geothermal power. It can be operated as long as steam is

supplied. In addition, it is possible to generate suitable electric power in an environment-
friendly way because it hardly emits CO». 30




Nghi Son Refinery (Vietnam, JBIC/NEXI)

Backaground, summary, etc.

Refinery Plan in Vietham

([Background]

[Project summary]

\benzene.

In Vietnam, where the demand for petroleum products has been increasing, most of
them are imported because of its limited refining capacity in Dung Quat Refinery,
which is the only refinery in the country whose operation began in 2009.

A refinery with a capacity of 200,000 barrels per day is located in Thanh Hoa Province,
Vietnam (about 200 km to the south of Hanoi), together with a petrochemical plant in
the downstream sector. The refinery refines crude oil imported from Kuwait (heavy
crude oil) and produces petroleum products, such as diesel and jet fuels, and high-
value-added petrochemical products, such as polypropylene, paraxylene, and

) w ‘\ 2™ Refinery

12t Refinery

3" Refinery

(under consideration)

_J

Characteristi

c lefraateuct@re" pr@aca | i t y

€

) Ensuring alignment with
socioeconomic development

of developing
countries/regions as well as
comprehensive response to
the needs

3) Application of high-quality
standards (e.g. guidelines
for environmental and
social considerations)

9) Contribution to the local
society and economy

and development strategies |

Vv

As the second refinery in Vietham, Nghi Son Refinery corresponds to the Vietnam
Government 6s energy policy, which aims to
products. It is planned that Dung Quat Refinery and Nghi Son Refinery will satisfy about
60% of domestic demand by 2020. Additionally, further expansion of Dung Quat Refinery
and construction of the third refinery is planned, to meet the demand in Vietnam.

Partnership has been formed whereby Japan as sponsor and operator, Kuwait as supplier
of crude oil, and Vietnam as provider of local business know-how and growing markets.

Although some residents had to be transferred, the use of ECA finance made it possible to

give more environmental and social consid
sponsors (this project has been planned b
Equator Principles, the World Bankds stan

Optimal operation was achieved under the leadership of a well-experienced Japanese
company. In addition, the project contributed to technology transfer to Vietham and human
resource development in Vietnambs petrol e

(D

Vietnam as well as proactive employment and education of Viethamese people. Sy




Nam Ngiep 1 Hydropower Project (Laos, JBIC)

Background, summary, etc.

i v"“’Nam\‘Ngiép Rivers=

([Background]

well.

[Project summary]

\_

The export of electricity to the neighboring Mekong Basin region
including Thailand is one of the main revenue sources for Laos, a
country with little natural resources and weak industrial structure.

At the same time, given the increasing demand for electricity in Laos, it :
is imminently necessary to expand the domestic supply of electricity as T

Nam Ngiep 1 Power Company Limited (NNP1) constructs and operates
a large scale hydro power plant (with the total capacity of 290 MW) . The
electricity produced is going to be sold to Thailand and Laos for 27 years.

N L ¢ O e Y e = 4Extensi0n_afreser39ir? ‘
‘ " - o gt | 470km T |

(18 MW)

substation
(for domestic
supply)

" Nabon substation
(for export of ]
electricity) ‘ __Blec#ic line

L“ Secondary dam power plant f

230 kV (main power plant to Nabon substation)

== == = 500 kV (Nabon substation to Thailand
(for export to Thailand))
== == = 115 kV (secondary dam power plant to within Laos)

J | 11: .2/ To Thailand
< v (500 kV)
Character. c lofraateuct@e" pr@jaca | i t y
(1) Effective mobilization of V International co-financing among JBIC, ADB, Thai and Japanese banks. \
financial resources through
PPP, etc V Laos, which has abundant water resources in the Mekong River, contributes to mitigating the

2) Ensuring alignment with
of developing

the needs

7) Sustainability

9) Contribution to the local
\ society and economy

socioeconomic development
and development strategies

countries/regions as well as |
comprehensive response to

tight demand-supply in the Mekong Basin region through the export of electricity to those
countries. This project, to supply electricity to Thailand and Laos, contributes not only to
stable supply of electric power in the entire region but also to that of Laos itself

A Japanese electric power company, which has abundant proven track records of
hydroelectric power generation, plays a big role in this project. Diligent care is also taken to
mitigate the impact of resettlement activities and the environmental impact arising from the
construction of the project

NNP1 will hire around 1,000 local workers during the construction period and will implement
long-term education program about operation and maintenance of the power plant to local
workers. The project contributes to employment and capacity building in Laos. 32




Purulia Pumped Storage Project (India, Japanese ODA Loan)

Background, summary, etc.

r’

([Background]

[Project summary]

1 Constant power shortage
Since 1998, the peak-hour supply capacity has remained low at around 11~13%;
the annual supply capacity has been around 6~8%

1 Necessity for well-balanced composition of electrical source.
Under the power structure where thermal power generation exceeded 90% of the total, it was necessary to eliminate the
peak-hour supply-demand gap by developing a pumped storage hydropower source for pumping up water by utilizing
nighttime surplus power supplied from thermal power plants.

In the Purulia district 300 km to the northwest of Kolkata City in the Province of West Bengal, the peak-hour power supply
capacity will be improved by the construction of a pumped storage power plant with an output of 900 MW (225 MW x 4
\generating units) and electric transmission and substation facilities for the plant.

: 3
/
[

J

Character.
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(4) Economic efficiency
(e.g. low life-cycle cost)

(7) Sustainability

(9) Contribution to the local
society and economy

\

] V The pumped storage power plant with four generating units of 225 MW is still the largest in India.\

i V The plant has been operating without any major trouble since the beginning of its operation in

] V As a CSR activity, the project management consultants cooperated with a local NGO to support

When this project was carried out, the Kanna River Pumped Storage Power Plant in Japan had
the worldbés | argest design equi pment capacit
expertise, contributed to the reduction of the peak-hour supply-demand gap.

2008. As the executing agency highly appreciated this project, it entrusted the construction
consultant for this project with a feasibility study about a new pumped storage project.

neighboring schools (electrification of school buildings through the provision of transformers and
the distribution of electric power), contrib

J

33



Muara Karang Gas Power Plant Project (Indonesia, Japanese ODA Loan)

Background, summary, etc.

(

[Background]

1 Tight power supply
No power plant had been constructed in the Java-Bali region since the currency crisis in 1997.
The demand for power has increased at an annual rate of 9% since 2000. The power supply
has failed to keep up with the increased power demand since 2004.

1 Air pollution and greenhouse gas
The existing power plants that burn heavy oil has worsened air pollution and greenhouse gas. There is an increasing demand
for replacing the existing power plants with gas turbine combined cycle (GTCC) power plants.

[Project summary]

The project replaced the existing power plant that burns heavy oil with GTCC power plant and increased the output from 300 MW

to about 720 MW, thereby improving power supply-demand balance for the power sector in the Java-Bali region and contributing

to stabilize the Indonesian economy and society. The GTCC power plants that have main components made in Japan such as

the Tanjung Priok Thermal Power Plant, the Keramasan Thermal Power Plant, and the Cilegon Combined Cycle Power Plant,

have operated steadily since the beginning of operation and have contributed to the economic development of Indonesia as the
\key power source for the Java-Bali power system. )

~

Characteristi clafrastactae" prQecal i ty
: )

V GTCC that burns natural gas is adopted to contribute to the reduction of air pollution.

(3) Application of high-quality
standards (e.g. guidelines for |-
environmental and social
considerations) .

| v GTCC power generation is the method whereby a gas turbine generates electric power, and

(4) Economic efficiency the resultant exhaust heat is also used for a steam turbine, to generate electric power. It is
(e.g. low life-cycle cost) - possible to use energy effectively and reduce CO, emissions, contributing not only saving
(7) Sustainability energy but also mitigating climate change.

L

V The F-type gas turbine developed by a Japanese company was adopted and its thermal
\_ efficiency is the highest level in the world. 34 )




Bheramara Combined Cycle Power Plant Development Project
(Bangladesh, Japanese ODA Loan)

Background, summary, etc.

( [Background]

1 Power supply-demand gap
Bangl adeshdés recent economic growth has re a sha
electricity, but the supply cannot keep up with the demand. Because of this, planned power
outages have been carried out for many hours in various regions.

1 Decentralization of power sources
As electrification has been delayed in the western part of Bangladesh, it is necessary to
construct a large power plant there to develop the local economy and industries. In addition,
it is important to geographically spread power sources, which are currently concentrated in
the eastern part of the country, in order to secure stable supply of electricity.

Bheramara

' Dhaka

[Project summary]
In Bheramara, Khulna Division in the western part of Bangladesh, a gas turbine combined

cycle (GTCC) power plant of about 400 MW is constructed by a Japanese ODA Loan. Once it
starts its operation, the power plant will supply approximately 4% of the total power demand in
the whole country, mitigating power shortage and developing economy and industries.

\_
Characteristi clefraatauctare" pr@acal i t vy
_ )
(2) Ensuring alignment with socioeconomic |\  The GTCC power generation system uses natural gas, which emits less CO.,. It
development and development produces power highly efficiently, because it generates power by a gas turbine
strategies of developing while operating a steam turbine to generate power by the use of the high-
countries/regions as well as ~  temperature exhaust gas produced by the gas turbine. Its high combustion
comprehensive response to the needs efficiency contributes to the effective use of energy and the reduction of

(4) Economic efficiency greenhouse gas emission.

(e.g. low life-cycle cost)

V The land of Bangladesh is divided into the eastern and western parts by the
_ Padma (Ganges) River and the Yamuna (Brahmaputra) River. Most of the power
(5) Inclusiveness plants concentrate in the eastern part, where gas fields exist. Because
(9) Contribution to the local society and electrification has been delayed in the western part, the first large power plant in
economy the western part is to be constructed to develop the local economy and industries
\_ through the establishment of a power source there, 35 )




Technology



(Energy Sector)



Ultra Super Critical (USC) Coal-Fired Thermal Power Generation

Technical summary
g Ultra super critical (USC) coal-fired thermal power system has a technology that fires pulverized coal in the boiler, produces high- A
temperature and high-pressure (a temperature of 593 degrees centigrade or more and a pressure of 22.1 MPa or more) , and rotates the
turbine to generate electric power in a highly efficient manner.
1 By using high-temperature/pressure-resist material (high chrome steel) for boiler pipes and adopting unique welding and processing
technology, USC achieves high thermal efficiency (maximum efficiency: 45%) that cannot be achieved by subcritical or super critical (SC)

technology.
_* Currently, USC can be supplied by only several companies in the world, such as MHPS, IHI, and Siemens. )
Characteri st i énfastamusturd"Qaclanblogy y Improvement in steam temperature
N and efficiency
1 Achievement of high efficiency of 45% by high-temperature and high-pressure steam e
conditions  ((4) Lifecycle cost, etc.) a0l T Temperatue e !
! Maintenance of availability at the worl dobs| A  Eficeny| g 0 |
(O&M) experience developed jointly by both electric power companies and manufacturers 0 I -l
((4) Lifecycle cost, etc.) ~ 538C I
1 High environmental performance achieved by a highly-efficient flue-gas treatment system 0 600F 0
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Domestic and overseas experiences

[Domestic] Electric Power Development: Isogo, Tachibana Bay; Tokyo Electric Power: Hirono,Hitachinaka
Kansai Electric Power: Maizuru, etc. 33
[Overseas] Taiwan: Dalin; South Korea: Taean; Malaysia: Jimah; Poland: Turow, Kozienice, etc.




Gas Turbine Combined Cycle (GTCC) Power Plant

Technical summary Large frame gas turbine

/"1 Gas turbine combined cycle (GTCC) power plant is a highly effici(ﬁ
power generating technology which consists of a gas turbine turned
by combustion gas and a steam turbine turned by steam generated
by heat recovery steam generator using exhaust gas from the gas
turbine.

1 To make a large GTCC system highly efficient, it is particularly
important to develop a large frame gas turbine that can withstand
high-temperature and high-pressure gas. Because of this, Japanese
manufacturers have developed (i) heat-resistant material and (ii)
high performance cooling technology so that their latest main
products can withstand a high temperature of 1,600 degrees

Characteri st i ¢nfastausturd"Q@aclanblogly y

1 GTCC uses liquefied natural gas (LNG), which emits less CO2 than coal. Furthermore, by effectively using exhaust gas from
gas turbine, its thermal efficiency is 10% higher than the efficiency when a gas turbine or steam turbine alone is used. The
Ther mal efficiency of Japanese GTCC has achieved over 60 %,
((3) Environmentally-friendly and social considerations, etc.)

Gas Turbine Global Experience
by a Japanese Manufacturing Company

Domestic and overseas experiences
4 )
1 Japanese manufacturers have overwhelming performance records and
have a large market share in the production of GTCC.
Number of delivered gas turbines: 816 (in the whole world, including
Japan) (as of March 2015)

¢ Japan (229)

World market share of gas turbines in 2014: 19% (large ones with an \!{ -~
output of 170 MW or more) ania (7)
US, South Korea, Indonesia, Thailand, Myanmar, India, Near and * q

Middle East, Turkey, Uzbekistan, etc. -

39
Total Number of Units: 816 asofwarch, 2015



