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Renewable source of energy

Minimal pollution and minimal
cost

Reduced GHG emission

However,

Serious ecological impacts on
aguatic ecosystems

HP reservoirs - loss of forest
and wildlife habitat

Damming prevents migration &
natural reproduction of fish and
other species

HP causes displacement of
people and social problems



82 project - installed or under
construction

179 - planned or proposed

Source: Johnston et al. 2010




IWRM and hydropower development
Most of the large hydropower projects developed

by international investors, who also bring the critically
needed technical and managerial expertise from
oversea

General lack of qualified local specialists and skilled labor
for project planning, implementation and operation

Shortage of human resources at key sector regulatory
agencies

to ensure cost-effectiveness and compliance with
relevant government policies




Hydropower can be developed and utilized
Impact studies

careful planning and management while
minimizing the negative social, environmental

and health impacts

Opportunities exist
optimize benefits from many existing dams
address outstanding social issues

strengthen environmental mitigation and
restoration measures

Management and operation practices must adapt

to environmental change including climate
change




School of School of School of
Engineering Environment, Management
and Resources and (SOM)
Technology Development

(SET) (SERD)

AIT CENTERS
Vietham
Indonesia




Civil and Infrastructure Industrial System Information and
Engineering Engineering Communications

Construction, Engineering and

Infrastructure Management Mechatronics M
N
s
Geotechnical and Microelectronics and Information
Geoenvironmental Engineering Embedded Systems Management
I $—  — 4
Structural Engineering Industrial and Remote Sensing
. 4 Manu_factu_rlng and Geographic
Transportation Engineering Engineering Information Systems
I \ e
BifEle (SIS it NanoTechnology Telecommunications
Management 4 R
. M
Disaster Preparedness Information and Geosystem Offshore
Mitigation and Communications Exploration and Technology and
Management Technologies Petroleum Management



Development Energy and

Bio-resources

Studies Environment
Agricultural Systems Gender and Development Energy
2 Pulp and Paper
Aquaculture and Aquatic Natural Resources Technology
Resources Management Management D S —
N . 4 @ 4 Environmental
Food Engineering and Regional and Rural Engineering and
Bioprocess Technology Development Planning Management

N 48 4@ a4
Urban Environmental

Management
N 4

R

Agribusiness  Energy and Energy Gender, Greater Climate
Management Environment Business Transportation Mekong Change
e Management and Sub-region and
e Development Development  Sustainable
Program Studies Development



Dual Degree Arrangements - AIT and
some of the premier business schools in
Europe such as ESCP Europe (Former
ESCP-EAP), SKEMA (Former CERAM),
Telecom Business School (Former INT

Management), HHL Leipzig and EBS

and Somaiya Institute, India

DBA Sri
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DBA Taiwan

DBA Thailand

DBA China

DBA Vietnam
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Bangkok
EMBA Vietham

DBA India
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SOM Research
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Corporate Governance & Performance
Asian Markets & Industrial Competitiveness
Public Sector Development & Management




’ Water education @ AIT
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Current academic & research area®

Urban Water

Agriculture
Water

WR Development
including

Hydropower

Extreme Events
& Risk
management



Curriculum: Core courses

Watershed Hydrology
Hydrodynamics
Water Resources Systems

Integrated Water Resources
Management



Dedicated hydropower course

Planning and
Development of
Hydropower 3(3-0)

Design of
Hydropower
Structures 3(3-0)

>

Geo-techniques for ! Management of
— Hydropower

Hydropower Projects
4(3-3) System 3(3-0)



Course: Planning and Development of HydropSee

Introduction to Hydropower Development
Types of Hydropower Plants

Planning and Development Process
Hydropower Assessment

Socio-economic and Environmental
Assessment

Valuation and Financial Analysis of
Hydropower Projects



Course: Geo-technigues for Hydropower Proj€e

Geological and Mechanical Principles
Geological Structures Analysis
Processes in Engineering Geology
Engineering Geology Applied to Dams

Engineering Geology Applied to Hydropower Structures
and Reservoirs

Engineering Geology in Hydropower Practice
Laboratory Sessions and Field Visit



Course: Design of Hydropower Structures

Hydrologic and Hydraulic Design Criteria

Dams, Spillways

Condulits, Intake, Power house and Accessories
Hydraulic Turbines

Design of Pumped Storage Plant

Physical Model

Field Trip



Course: Management of Hydropower System

Overview on Hydropower

Operation, Maintenance and Rehabilitation of
Hydropower Systems

Control and Automation Technology
Monitoring and Evaluation

Project Management and Emerging Management
Options

Case Studies



Other Relevant Courses

Climate Change and Water Resources

River Engineering and Modeling

Land and Water Conservation and Management
Modeling of Water Resources

Flood Modeling and Management

Floods and Droughts

EIA and GIS Applications in Water Resources
Research Design and Experimental Methods
Water Economics and Governance

Water Quality Management

Water Resources Planning Workshop



Academic approaches

Regular or professional post-
graduate

MS and PhD degree

Open course
e.g. AlT-Fiva PhD course

Virtual learning

Summer/spring/winter school
Continuing education
Refreshers course
Research




Post-graduate programs

Core academic program
Water Engineering and Management

Interdisciplinary offerings
Integrated Water Resources Management (IWRM)
Integrated Watershed Development and Management (IWDM)
Modeling Tools for Environment and Resources Management (MTERM)
Integrated Tropical Coastal Zone Management (ITCZM)
Disaster Preparedness, Mitigation and Management (DPMM) (Aug 2008)
Sustainable Hydropower (under development)

Joint double degree masters programs

Urban Water Engineering and Management (UWEM) (Aug 2009) with
UNESCO-IHE, The Netherlands

Agricultural Water Management (Aug 2010) with UNESCO-IHE, The
Netherlands

Hydro-informatics and Water Management (Aug 2010) with the University
of Nice, Sophia Antipolise, France
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Research in sustainable hydropower
development - 1

Incorporating environmental flow (EF)
In hydropower reservoir operation:
The case of La Nga River, Vietham*

* Under review by Journal of Hydro-Environmental Research (Elsevier)
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To understand the impact of maintaining the natural flow
regime on hydropower production

To propose a reservoir operation policy which trade-offs
energy production and environmental flow requirements

Ham Thuan reservoir

La Nga River

v
Da Mi reservoir A

Ta Pao Gauging Station C/

Dong Nai River
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Assessment of EF by Range of Variability Approach
(RVA) using the ‘Indicators of Hydrologic Alteration’
(IHA) software

Dally flow data used for 1977-2005
Simulation model using HEC-5
Dalily flow data used for 2002-05

Simulation of 5 alternative scenarios with different
operating policies

Altered flow and degree of hydrologic alteration were
computed at downstream (Ta Pao) gauging station
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Sim. power | % Change in | Overall
Scenario production PP compared | degree
(10 x MWh) | to Scenariol | HA (%)

1 Existing operation policy 5.189 74

2 Power plants run at full capacity 5.616 + 8 50

3 Optimize the power production at
Ham Thuan by a non-linear 5.473 +5 65
optimization model

4 Hydropower system operated under
a specified RVA target at Ta Pao el t4 47

5 Ham Thuan reservoir operated for
maximum power within the existing 4.598 - 11 46
rule curve




Existing policy - most severe alteration

Power plants run at full capacity (Scenario 2) - moderate
alteration; highest power generation

Scenario 5 - lowest alteration; power production
decreased by 11%

System operated under a specified RVA target at Tao
Pao (Scenario 4) - moderate alteration; power production
Increased by 4%; best option

The HA of the natural flow regime can be reduced without

significantly affecting the power production by making suitable
changes



Research into sustainable hydropower
development -2

Assessment of water demand and supply
under future climatic change conditions
In the Mae Klong River Basin, Thailand

(preliminary results)
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/

To estimate the current
and future water
demand of the main
water use sectors in
Mae Klong River Basin
under climate change
conditions

To evaluate water
balance situation and
power production under
climate change
condition




Volume (MCM)

Inflows Into the reservoirs

Comparison of estimated and predicted inflows into
Srinagarind reservoir

Comparison of estimated and predicted inflows into
Vajiralongkorn reservoir
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Scenarios 2005 2025 2050 2095
Wet | Dry Wet | Dry Wet | Dry Wet | Dry
Srinagarind Dam
Volume (MCM) 3728 996 3583 1290 3605 1459 4074 1500
Relative Change (%) -3.89 29.52 -3.30 46.49 9.28 50.60
Vajiralongkorn Dam
Volume (MCM) 5057 413 4587 382 4799 484 4924 469
Relative Change (%) -9.29 -7.51 -5.10 17.19 -2.63 13.56
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Power production

Vajiralongkorn Reservoir

Power production of VJK
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Relative Change (%) - - 13.40 65.51 31.92




Research into sustainable hydropower
development - 3

Investigating potential environmental impacts
of hydropower projects and opportunity
towards clean development mechanism

(case studies in Myanmar)
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To conduct Life Cycle
Impact Assessment of
Keng Tawng and Upper
Keng Tawng Hydropower
Projects and Tigyit Coal-
fired Thermal Plant and to
compare the results

To assess Clean
Development Mechanism
for market setting (carbon
trading)




Life Cycle Impact Assessment

‘ Inventory ‘—>‘ Classification ‘—>| Characterization ‘
Analysis
‘ Inventory Analysis‘
CO,,CH,, SQ, NQ,, NO,, Land
N,O,CFCs NH,;, HCL NH,,P use
CO, SG, (NO; or ha
equiv. equiv. PO2) equiv. per year
Global \\’/varming Acidification | Eutrophication Land use
potential potential potential effects




Other related research

Impact assessment of the existing Ham Thuan and Da Mi Hydropower
Projects, Vietham

Operation of a pumped-storage hydropower plant: A case study of Bac
Al Project, Vietnam

Effect of reservoir sedimentation on hydropower plants: A case study of
Son La Hydropower Project, Vietnam

Application of SWAT model to assess reservoir sedimentation in Song
Hinh Hydropower Project, Vietnam

Asset management of hydropower infrastructures: A case study of
Yeywa Hydropower Project, Myanmar

Optimization of water allocation among off-stream and in-stream uses in
river basins in Bangladesh and Indonesia

Water footprints of bio-fuel crops and impact of expansion of bio-fuel
crops on water resources and water quality at basin level



’ Our future plans

Continuing learning program

Project management: contract management, financial
appraisal, project supervision

environmental and social impact management
technical issues

Regional advanced degree program
joint degree
curricula development
staff and student exchange

upgrading laboratory and teaching resources within
partners
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Our future plans

Support to national technical universities and
colleges

HP Curriculum developing, training of trainers
Regional e-knowledge hub and portal
Network of libraries, knowledge clearing houses

Build collaborative platform for action research
(research-action-policy)

Improve science-policy dialogue
Innovative research



Thank you

msbabel@ait.asia
www.set.ait.asia/wem/



