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G77 PGTF Project Final Report

Introduction

The Group of 77 approved the project entitled “Seminar on Small Hydropower
Operation and Maintenance for Asian Countries” with the funding source from the
Perez-Guerrero Trust Fund (PGTF)-Reference Number INT/18/K07 at the 415 Annual
Meeting of Ministers for Foreign Affairs of the Group of 77, which was submitted by
National Research Institute for Rural Electrification, Ministry of Water Resources, P.
R. China (hereinafter referred to as NRIRE). The duration of the project is 1 year, and
according to the signed project document, it started in January 2019, and completed in
December 2019.

The Final Report included the project implementation activities, expenses and
other related content.

I.  Project Overview

1. Project Title: Seminar on Small Hydropower Operation and Maintenance for Asian
Countries

2. Abstract: With the rapid development of economy in Asian countries, water
resources of numerous rivers are going to be tapped and the significant role of small
hydropower is getting more important in promoting the socioeconomic
development of this area. However, there is lack of competent expertise which
involves not only the know-how of small hydropower operation such as operating
principal of power station, hydraulic engineering, hydraulic machine, electrical
engineering, automation, power generation, etc., but also the understanding of
professional skill such as hydropower operation, safety operation, equipment
maintenance, innovation and other related knowledge, which lead to management
deficiencies existing in small hydropower operation. The seminar aims to improve
the concept awareness and capacity building regarding the operation and
management of small hydropower in Asian Region.

3. Background Analysis: Energy is an essential stimulator in the socio-economic
development of a country and now the world is drawing more and more attention
on the sustainable development and utilization of renewable energy resources.
Among these renewable energy resources, small hydropower is considered as one
of the most cost-effective, more technically & economically variable and
environmentally-sound energies for power generation. SHP-related technologies
have been proven for many years. Scientific operation and maintenance are the key
means and sustainable way to promote the development of small hydropower,
which not only targets to produce the remarkable benefit for investment payback,
but also takes full advantage of all the resources to ensure a green and sustainable



development. The seminar on small hydropower operation and maintenance shall
not only cover the theoretical knowledge, but also the feasible practice and know-
how as well the people’s mindset about the sustainable development which
integrates green hydropower and environmental protection. Overall, this project is
going to attract full consideration to small hydropower itself, and economic and
social development etc. as well.

Most of Asian countries are rich in water resources and hydropower potential. With
the rapid development of economy in the Asian Countries, abundant water resources
are being or going to be tapped and the significant role of small hydropower in
promoting the socioeconomic development is widely recognized and getting more
and more important. In recent years, the development of small hydropower
accelerates in Asia and numbers of new small hydropower plants are put into
operation. However, along with the rapid development of small hydropower, a
series of problems arise, such as lack of competent expertise, no concept of
scientific management, negligence of environmental protection and energy saving,
which result in low output, poor efficiency and short life span of hydropower plants.
How to develop small hydropower in scientific and rational way emerges as the new

challenge in Asia.

The problem is actually a regional issue, since most of the Asian countries mainly
rely on natural gas or coal which is not sufficiently available there, and the shortage
of electric power there is getting serious day by day in the whole region. It is crucial
to adopt rational and effective ways to develop new hydropower plants and
especially manage the existing hydropower plants, i.e., improve the operation and
maintenance of the built hydropower plants, in order to ensure the stable, reliable
and efficient power supply for the local people and industries and achieve a
sustainable socio-economic development for most of the developing countries in
Asia.

In Asia, the issues of social development, natural resources exploitation and
environmental protection are prominent, which have seriously hindered the
economic development and social stability. To tackle all these issues, the Asian
Countries have shown great concern and sincerity, desiring to cooperate to address
these common issues. They have initiated a series of multilateral and bilateral
cooperation activities for improving the expertise and public consciousness about
the scientific operation and maintenance for small hydropower plants since small
hydropower is one of the most favorite renewable energies which provide a key to
the aforesaid prominent obstacles. However, the know-how of operation and

maintenance for small hydropower is not fundamentally eased yet.



II. Implementation

The project is divided into three distinct stages. The first two stages are relevant to this
current project document, with the last stage representing ongoing strategies into the
future.

Supporting and Partner Institutions:

% China International Center for Economic and Technical Exchanges

% Department of Science, Technology and International Cooperation, Ministry of Water
Resources of the People’s Republic of China

% Department of Energy Management, Ministry of Energy and Mines, Lao P.D.R

% Institute for Hydropower and Renewable Energy, Ministry of Agriculture and Rural
Development, Vietnam

*The first phase of the project involved the selection and compilation of training materials,
allocation of lecturers and recruitment of participants from Asian Countries for the Seminar.

*The second phase of the project involved the organization of the Seminar on Small
Hydropower Operation and Maintenance for Asian Countries in China.

*The third phase of the project involves substantial cooperation and promotion of potential
projects on small hydropower and rural electrification.

2. Benefits:

* An in-depth understanding of energy situation and facing problems of most Asian countries

* Awareness of the importance of developing scientific operation and management systems
on small hydropower

* Awareness of the great importance of improving capacity-building in the field of small
hydropower operation and maintenance within Asian Countries

» Dissemination and sharing of experience, technology and research findings of China and
other Asian countries in relevant areas of small hydropower

* Enhancement of understanding, communication and cooperation among relevant
governmental authorities of China and other Asian countries

* Establishment of bilateral as well as multilateral relationships and cooperation among
Asian Countries in order to exchange knowledge, transfer technologies and carry out R&D
on small hydropower development to tackle the common issues and problems faced by the
participating countries through the efforts of the institutions and agencies involved

III. Completed Activities at the First Stage

Activity — 1: Selection and compilation of training materials, allocation of lecturers
Time: January — February 2019
Location: China



Participants: NRIRE, Laos Ministry of Energy and Mines, IHR

Implementation: Entrusted by Chinese Ministry of Commerce, Ministry of Water Resources,
Ministry of Science & Technology, UNDP, UNIDO etc., NRIRE has hosted with success 119
training workshops and seminars for over 3000 participants from 115 countries. Based on the
experience in training programs and considering the features of this project, NRIRE appointed
four experts who are quite experienced in the field of small hydropower, rural electrification,
power management information system, policy research, SCADA system, planning and design,
etc. to give the lecture on special topics for the coming Seminar after several discussions.
Meanwhile, experts from Ministry of Energy and Mines, Lao P.D.R and IHR put forward
suggestions and provide assistance at the preparation stage through extensive contact with
NRIRE. Training materials of the lectures were well prepared, checked, translated and compiled.
The presentations on special topics include,

* A General Survey of SHP&RE in China (by NRIRE)

* Exploitation & Planning for Small Hydropower Station (by NRIRE)

* Green Hydropower and its Evaluation System (by NRIRE)

* Application of SCADA System for Small Hydro Power Station (by NRIRE)

Excerpts of PPT Training Materials
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A General Survey of Small Hydropower and
Rural Electrification in China

ZHAO Jianda

National Research Institute for Rural Electrification of MWR
Hangzhou Regional Center (Asia-Pacific) for Small Hydro Power{(HRC)

Mechani sm

Decentralized management

Comparison of SHP management modes

Contents China Other developing

countries

Management mechanism County-based Direct central leadership

Decentralized (development and
management)

Participation by localPlanning, development,

government operation, managemeani
and manufacturing.
(The Central government:
strategies, policies,
objectives and standards.)

Minimal participation

Relation between SHP-based supply area
generatEumpfily unified generation &
supply

iExtended by large grids
Or isolated operation

The contents of “A General Survey of Small Hydropower and Rural Electrification in
China” include the background of small hydropower, status quo of small hydropower
in China, major success of SHP development, SHP mechanism and incentive policies,

SHP technical features in China, barriers for SHP sustainable development, outlook for
SHP development and so on.
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Exploitation & Planning for
Small Hydropower Station

By Huang Jianping

Natfonal KResearch fnseitute for Rural
Elecerificat fom P K China
HNangrhow Regional Center{dAsia-Pacific) for SHE°

2019
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The contents of “Exploitation & Planning for Small Hydropower Station” introduce the
exploitation types for SHP and planning for SHP from the aspects of the concept, main

contents, organization, implementation and technical routes based on many practical
cases.
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The contents of “Green Small Hydro Power & Its Evaluation System” covers the background
of green small hydropower, environmental and social impacts of small hydropower and the
mitigation measures, international practices of green small hydropower, and the comparison of
different practices, green small hydropower practice in China, etc.



Application of SCADA System for
Small Hydro Power Station

Presented by

Senior Engineer Hu Changshuo

~
[1I. Main SCADA Elements
2. Computer System

Application Software
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Operation System
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The contents of “Application of SCADA System for Small Hydro Power Station” include the
overview of SCADA system for hydropower plant, equipment under control of the SCADA
system, main elements of the SCADA system, communication technology, video surveillance
system, centralized control of SHP, etc.



Activity — 2: Recruitment of participants from Asian Countries

Time: February-March 2019

Location: China, Cambodia, Indonesia, Laos, Malaysia, Mongolia, the Philippines, Sri Lanka,
Thailand and Vietnam

Participants: NRIRE, Ministry of Water Resource of the People’s Republic of China
Implementation: With the great support of Ministry of Water Resource of the People’s Republic
of China and related institutes and agencies, project information was disseminated to relevant
departments of Asian countries. 31 officials from 9 Asian countries are selected to participate
in the coming Seminar. After that, NRIRE sent seminar invitation letters to all the selected
participants for their visa application or going through the go-abroad formalities to China.



Participants’ Information

Seminar on Small Hydropower Operation and Maintenance for Asian Countries

No. Country Name Position Organization Tel. Email
1 Cambodia Pech Moran Chief Officer Ministry of Environment +855 12420868 moran_wcd@yahoo.com
Department of Energy and
2 Cambodia Yun Vuthy Deputy Chief Mines, Ministry of Industry, | +855 974277272 yunvuthy27@gmail.com
Mining and Energy
Department of Energy and .
. . kh 123 1.
3 Cambodia San Sokhoma Head Officer Mines, Ministry of +855 976607602 sokhomasanl23@gmail.co
Industry, Mining and Energy m
Vice Chief of Stune T Provincial
4 Cambodia Lay Laro Department of ung reng r0Y1n01a +855 12204419 larolay(@gmail.com
. Department of Environment
Environment
The Royal University of
5 | Cambodia Son Virak Technical Officer © Royal URIVEISiy © +855 89666260 | son.virak@yahoo.com
Phnom Penh
6 Indonesia Riyanto Haribowo Assistant Professor University of Brawijaya +62 81233405005 | riyanto haribowo@ub.ac.id
7 Indonesia Bambang Winarta Assistant Professor University of Brawijaya +62 82221772020 | bambang.winarta@ub.ac.id
8 Indonesia Adi Surjosatyo Lecturer Indonesian University +62 818862005 adisur@eng.ui.ac.id




Country Name Position Organization Tel. Email

Indonesia PT Perusahaan Listrik Negara

Yonaidi Rasyidin Djuri Senior Engineer (PLN) +62 8116029530 yonaidi@pln.co.id
Indonesia . . .
Delta Panca Nugraha Senior Engineer PT PLN (PERSERO) +62 8747055633 deltapanca@gmail.com
. Department of Energy
Laos Bouathep Malaykham Deplgzn[e)rlarjctor Management, Ministry of +856 2022217917 thep malaykh;lm@yahoo.co
Energy and Mines
Laos

Amphaivanh Phasavath Technical Officer Ministry of Energy and Mines | +856 2028000667 | sook.phasavath@gmail.com

Department of Water
Laos ) . Resources, Ministry of .
Sihavong Manotham Technical Officer +856 2055487835 | komanotham11@gmail.com
Natural Resources and
Environment
Department of Water
Laos Keosthoun . Resources, Ministry of .
+ .
Phoukham Technical Officer Natural Resources and 856 2022018786 | keosehoun@hotmail.com
Environment
Malaysia | Shamsuddin Shahid | Associate Professor Universiti Teknologi +60 182051586 sshahid@utm.m
Y Malaysia (UTM) my
National R ble E
Mongolia Purevsuren Dorj General Engineer ational Benewable BACIEY +976 88111811 purevsuren@nrec.mn

Center




No. Country Name Position Organization Tel. Email
Hydro E National R ble E
17 Mongolia Sansarbat Chansan Y ro' fetgy ational Renewable BIetey 1 4 976 99929595 sansarbat@nrec.mn
Engineer Center
. Amarjargal Head of A 1 M lian University of Lif .
18 Mongolia matjarga cac OTABToceolory ongotian .IIIVCI‘SI YO 1976 99030925 amarjargald@sab.edu.mn
Danzansambuu Department Sciences
. Head of Foreign Mongolian University of Life .
19 M 1 Tsend-Ayush Samb +976 99990869 h 1.
ongolia send-Ayush Sambuu Relationship Office Sciences eayush@gmail.com
Bat-Erd M lian Uni ity of Lif
20 Mongolia at-brdene Engineer ongotian ‘n1vers1 y ot Lae +976 9604068 endbbaterdene(@gmail.com
Erdenechuluun Sciences
21 the Louiegi Lorenz Agricultural Engineer Department of Agriculture +63 9152566173 cafe.daco@yahoo.com
Philippines Mercado Centeno g g p & ’ Y '
22 : j[he. Ana Lee Iconas Agricultural Engineer Department of Agriculture +63 9177090562 aleemanaopanao@gmail.co
Philippines Manaopanao m
th
23 Philip;ines Dennis Impelido Tactac | Agricultural Engineer Department of Agriculture +63 9253232400 tacden@gmail.com
th Moises Di . . . . .
24 - e' o1ses LIego Agricultural Engineer Department of Agriculture +63 9278678820 | manaaymoises@gmail.com
Philippines Mana-ay
25 Sri Lanka Devaraja Pathirage Engineering Manager Lanka Hydraulic Institute 194 711400636 chanaka.laknath@gmail.co

Chanaka Laknath

Ltd. (LHI)

m




No. Country Name Position Organization Tel. Email
Disanayaka ) )
. . Senior Project
26 Sri Lanka Mudiyanselage Eneineer Eco Power (Pvt) Ltd. +94 777550282 bandara@ecopower.lk
Hobanayaka Bandara 2
Samaratunga Nawrunna
27 Sri Lanka Palliya Guruge Nihal Manager Operations Eco Power (Pvt) Ltd. +94 773815941 nihal@ecopower.lk
Wickramaratna
Department of Water
. . . . Resources, Ministry of
+ .
28 Thailand Panporn Suwan Senior Civil Engineer Natural Resources and 66 812575721 panporn_s@yahoo.com
Environment
Department of Water

. o . .. . R , Ministry of o

29 Thailand Pilailak Aksornrat Senior Civil Engineer eSOUTees, VHRISTY 0 +66 818219613 pilailak ak@yahoo.com
Natural Resources and
Environment
) ) Institute for Hydropower and .

t Do Ngoc Anh D Direct +84 90329302 nhh L.
30 Vietnam o Ngoc An eputy Director Renewable Energy (IHR) 84 903293029 doanhhpc@gmail.com
31 Vietnam Nguyen Ngoe Tuan Civil Engineer Institute for Hydropower and 84 974519379 nguyenngoctuan236(@gmail

Renewable Energy (IHR)

.com




IV. Completed Activities at the Second Stage

Activity — 1: Preparations of the Seminar

Time: February-March 2019

Location: China

Participants: NRIRE

Implementation: NRIRE made considerable preparations for the Seminar together, including:

1. Round-trip international air tickets and relevant insurances purchasing for all the
participants, lecturers;

2. Establishment of working team for implementing the Seminar and submission of work
reports to the related authority on the preparation to launch the project;

3. Selection and determination of the Seminar venue, a hotel to stay, and hydropower projects
and laboratory to visit during the Seminar;

4. Arrangement of the necessary meeting facilities, the meals, meeting room decoration,
seminar material packages for the participants, gifts, etc.;

5. Arrangement of airport and point-to-point pick-up & see-off services for all the participants,
lecturers and the transportation for the site visit;

6. Drafting of the speeches needed during the seminar and translation work for the
presentation delivered at the seminar.

Activity — 2: Implementation of the Seminar

Time: March 18"-20™, 2019

Location: Hangzhou, China

Participants: NRIRE

Implementation: From March 18 to March 20, the "Seminar on Small Hydropower Operation and
Maintenance for Asian Countries" sponsored by Perez-Guerrero Trust Fund (PGTF) for South-
South Cooperation was held by National Research Institute for Rural Electrification (NRIRE),
MWR of China (also known as Hangzhou Regional Center (Asia-Pacific) for Small Hydro
Power) (HRC) in Hangzhou, China, There were in total 31 participants from 9 Asian countries
including Cambodia, Indonesia, Laos, Malaysia, Mongolia, the Philippines, Sri Lanka,
Thailand and Vietnam present attending the 3-day seminar. Dr. Xu Jincai, Director General of
NRIRE addressed the opening ceremony.

During the seminar, presentations covering the topics on small hydropower operation and
maintenance were arranged. Site visits to the world-famous Three Gorges Project, Gezhouba
Water Conservancy Project and HRC's Hybrid Power Generation Lab were included in the
seminar. Moreover, country reports were presented by participants and in-depth discussion and
communication also were made.



Excerpts of Country Reports
VIl. Hydropower Development in Cambodia

1. Existing Hydropower

Kirirom 1 CETIC China

2 Kirirom 3 18 CETIC China

3 Kamchay 194.1 Sinohydro China

4 Stung Atay 120 CHD China

5 Lower Stung 338 CHDPC China
Russei Chhrum

6 Stung Tatay 246 CTHL China

7 Lower Se San 2* 400 LSs2 Co.,Ltd Cambodia/

VN/China

VIl. Hydropower Development in Cambodia
2. Existing Hydropower Under MoU Study

1 StungSala Munthun 70 Power China Ltd China

2  Mddle Stung 70 CHLSRC China
Russie Chhrum

3  StungVeal Tmor 100 CHLSRC China
Kombot

4  Prek Liang1l/2 70/50 Asia Econo Nev.Ltd China

5 St Battambang2 36 ENEX Joint stock Co. Russia

6 StungPursatl 40 KTC Cable co., Ltd Korea

7  StungCheay Areng 108 SCAHP Co.,Ltd China

8 Sambor 2600 China(Cambodia) Rich Cambeodia/China

Investment Co., Ltd
9 Lower Se San 1/5 96 EVNI Viet Nam

Country Report by Cambodian Delegates



PowerDevelopmentPlan

Total additional capacityuntil theyear2028isabout 56,39GWor5,6GW/year
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PowerFadlitiesDeveopmentPlanunti

TotalAdditionalCapacity 56.390MW
| TotalAdditionalTransmissionLine 5.?.l293km5
[ TotaladditionalDistributionLine 472,795kms
| TotalAdditionalSubstation 124,341MVA

To attain RE target at 23% in 2025, it will be achieved by addSmuedtvdfhef Power Supply Business Plan (RUPTL) by PLN for the period

the RE PP with capacity 14.3 GW. 019-20282
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SmallHydropower Operationinindonesia

SHPinIndonesiaisdefinedashydropower project upto 10MW, it issimilar to international definitic
Thepotential forsmall hydropowerismorethan2,782MWwithabout 16%hasalreadyoperated.

SmallHydropowerDevelopment
UnderConstruction 375MwW

Somechallenges indevelopmentnewsmallhydropowerii
Potential e Indonesiaare:

202 Existing )
SHPP, capacity 1. Lack of Standardized Technology:

Already Studied

up to 439.8 M Almost every hydropower project is custom engineered, presenting

2,782 MW . ) ) . . .
associated high engineering costs because each project is site specific.

1. Far away from demand

2. Low Selling Price

High Idle Capacity

Country Report by Indonesian Delegates



1. Overview of Lao PDR-Hydropower Developmen
' w © HydropowerSies = Land locked country
1 ‘= Surrounded by the borders o
Population of 6.8 million
High precipitation in averag
ann.
12 major tributaries to the
covering 35% of total Mekon
Abundant hydropower potenti
30,000 MW :
64 Projects in operation: 5,228
56 Projects under construction:
387 Projects under development
studies : 17,500 MW \
Highest dam: 210 m (NamNgum3
Largest storage capacity: 7 bllhdp c
Ngum 1) \
Largest reservoir area ; 450 sq <
Theun 2)
Biggest installed capacity:
(Xayabury Hydropower I

4.3 Status of the Management of Hydrop}lt
Development in LaoPDR

= Management at Central Level: (0:32+C:25+S:95 =
» Large Scale Hydropower Projects have been definéd

follows:
o Electricity law 2018 Installed Capacity >5 MW (amended)

= Management at Provincial Level:(0:33+C:31+S:295=
» Small scale Hydropower Projects have been defined as f
o Electricity law 2018 Installed Capacity <5 MW (amended)

= Management at District level:

» Micro hydropower Projects have been defined as follows./
o Installed Capacity of 100 kW according to Electricity law of 1997 as Wfﬂ
amended versions in 2008,2012 and 2018.

Country Report by Lao Delegates



Potential of Hydropower

Malaysia's hilly topography from south to north, east to
west and an abundant number of streams flowing to
foothills, Malaysia has considerable small hydropower
potential.

A total of 149 sites for micro hydropower potential have
been identified in the country whereas the maximum
installed capacity of small hydropower is possible 87.7 MW.

In separate study, the estimated potential of hydropower
resources were registered to be 29,000 MW, whereas for
small-hydro it was 500 MW.

The expected potential of small-hydro by 2020 is 490 MW

5.Shahid, UTM

Country Report by Malaysian Delegates
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- ASIAN SUPER GRID INITIATIVES

= Morth east Asian five couniries Japan, Korea, China, Mongolia and Russia.

« Mongalian participation

= In near future by 2020: 350 - 550 MW wind and solar power plant will be built;
+ Long period; E’," R+ T ey

+ By 2025 -5 GW,
+ By 2035 10 GW: and

Country Report by Mongolian Delegates



HYDROPOWER IN THE PHILIPPINES

v Hydropower plants are classified based on their
capacities:

(i) micro-hydro - 1 to 100 kW

(ii} mini-hydro - 101 kW to 10 MW

(iii) large hydro - more than 10 MW

The total untapped hydropower resource potential of
the country is estimated at 13 GW:

85% large and small hydros (11,223 MW)

14% mini-hydros (1,847 MW)
<1% micro-hydros (27 MW)

SOURCE: Department of Energy.

B.50MW Maris Minbml 1 Hydroalectric 0.045MW Lateral B Hydroslectric Power Plant
Pawer Plant in Raman, [sabela in $an Mateo, lsabela

14.0MW Sabangan Hydroglectric Power Plant in
Sabangan, Mt Province

Q.E2MW Likud Hydrogleciric Power Plant in
Asipulo & Kiangan, lfugao

Country Report by Pilipino Delegates



Maost small hydro plants disuse as Nutur:-m:rl Grrd Expund .

Last estate hydro plant supplied by Gilkes was imported in 1959

Installed in - Uddaveria Estate
Turbine = Turgo

Rated Power - 2thp

MWet head - 120ft

%+ Revival of small hydropower in the estate again tn-nk
place around 1980. ;

Big/Small Definition

Country Report by Sri Lankan Delegates



ExistingHydropowerProjectDevelox

ha Thung Na dam Vajiralongkorn Rajjaprabha Dam

COD Year
1981 1984 1987 1994 1996

Pak Mun dam Lower Mae Ping dai

Tdal Imia"edcapaatyz 928"““_‘(—'—0 be the lower pond of Bhumibol

Organizationrelatedto HPP

Office of Prime Ministry of eristry ol Ministry of Natual

cuture and  Resources and
Ministry Energy ooperatwes Envisnnisnt
| —t |
Office of National| Ejectricity Royal Irrigation Department of
Water Resources| Generating Department (RID)  water Resources
(ONWR) — Authority of (DWR)

Thailand (EGAT)

__ Provincial Electricity
Authority (PEA)

__ Department of Alternative Energy Development
and Efficiency (DEDE)

E' E Energy Policy and Planning Orgnization (EPPO)

Country Report by Thailand Delegates




IV. Conditions of Hydro power
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IV. Condition of hydro power

Currently there are more than 120,000 pico and micro hydropower plants installed in off-
grid areas in Vietnam. As documented, most of these power projects were funded by the
Government or international organizations with the different supporting mechanism.
However, only few are currently operating at full capacities mainly because of the technical

failures,
Table 0 Bcanng Fyaropower
/ Nnm-: Size Example usage \‘
Pico Hydro = SV wwen flucrescent light bulbs & a TV radie in about 50 off-grid households
Micro Hydro <[00V Ona housaheld {assuming damand growth) or a

small communigphamber

Mini Hydro <1000 kW (1MW) Mini off-grid aim to supply electncicy for a group of househalds, hamiet

or village.
Small Hydro < 10MW Grid connected or mini off-grid supply electricity to village or commune,
“Hydropower =>[0MW  Gnid connected

N >

O Off-grid power has high potentials but now, conditions of off-grid power system have still
limited.
a Oﬁ’ -grid power system includes: wind, solar and pico, micro & mini hydropower.
The pico, micre and mini hydropower has been the most effective technology applied popularly
in Vietnam for off-grid areas, The potential stream energy is mainly in the Morth and Central
parts of Vietnam, particularly in Lao Cai, Son La, Thai Nguyen, Nghe An, Thanh Hoa etc,
Wind/Solar power can be deployed on islands and suitable areas.

Country Report by Vietnamese Delegates



Photos of Main Activities
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Technical Presentations

Technical Presentations
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Technical and Cooperative Discussions




V.

VI

The

Follow-up Work at the Third Stage

During the seminar, a conference was held, through which all the participating countries
exchanged information on SHP development status, policies and strategies, problems and
challenges in SHP development and cooperation opportunities in their countries and
conduct in-depth discussions on regional technical cooperation and the possibility of setting
up a SHP innovation demonstrative project. It is expected that, based on full communication
and exchange of expertise in the field of small hydropower operation, maintenance, etc.,
efficiency of small hydropower development and technical capability could be improved,
so0 as to promote the social-economic development in participating countries.

In September and December, the delegation from the Philippines and Vietnam paid visit to
NRIRE respectively, and had in-depth discussion on the potential cooperation in capacity
building, R&D, project demonstration, and technical transfer in the field of small
hydropower and other renewable energies. They also expressed their willingness to jointly
build a demonstration project with NRIRE under the framework of the “Belt and Road”
Initiative.

By virtue of sound relationship between China and other Asian countries and with the
backing of incentive policies of all countries in the field of small hydropower, NRIRE shall
make efforts together with relevant authorities of Asian countries to get the financial
support from respective government and international organizations which shall be the
powerful guarantee for substantive cooperation in the future;

NRIRE actively seeks opportunities to launch the bilateral and multilateral projects to
improve the capacity building, popularize the know-how in the field of operation and
maintenance of small hydropower for Asian countries, and promote the efficient and
sustainable development of small hydropower for these countries.

Financial Costs and Expenses

project costing for those activities is strictly based on the budget. NRIRE organized

financial staffs specifically to evaluate and review the expenses of the project. Project leaders

are also responsible for monitoring of the cost for each activity and required for submission of

periodical report to the General Director of NRIRE for supervising the project better at its each
stage.
No. Items PGTF Fund NRIRE Fund Total

1 | Seminar materials 1,150 USD 1,330 USD 2,480 USD

2 | International travel 13,600 USD 8,650 USD 22,250 USD

3 | Boarding and lodging 5,710 USD 20,790 USD 26,500 USD

4 | Allowances for Chinese | 2,130 USD 1,490 USD 3,620 USD

consultants
5 | Allowances for international | 510 USD 1,110 USD 1,620USD




consultants
Local insurance 600 USD 630 USD 1,230 USD
7 | Rental of seminar venue and | 2,000 USD 2,500 USD 4,500 USD
other facilities
8 | Local transportation 4,300 USD 5,650 USD 9,950 USD
Grand Total 30,000 USD 42,150 USD 72,150 USD
Unpaid PGTF fund 3,000 USD
Bank Information:

Organization: 7KFHRAS B AL TT T
Bank Account: 1202026209008801954

Bank Name: LATHiM Ef 35247

VII. Conclusion

The project is implemented by National Research Institute for Rural Electrification, Ministry
of Water Resources, P.R. China (NRIRE). The rewarding event, designated to provide a
platform for China and the other Asian countries to fully discuss and communicate in the field
of small hydropower and related technologies in its operation and maintenance, has achieved
great success. The officials and experts from different countries shared not only the technology,
but also the development methodology and cooperation confidence, which is deemed to make
much contribution to economic and technical cooperation on small hydropower among Asian
countries. It is expected that the participants, as the direct beneficiaries, can apply the
knowledge gained during the seminar and at the same time, transfer the knowledge and
technologies to other people in their respective country.



