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Presenter Notes
Presentation Notes
1. My first interaction with Norway was in 1988 when I joined first international student festival in Trondheim called ISFIT. We had a chance to meet Gro Harlem Brundtland who served three terms as the 29th Prime Minister of Norway. She also chaired the Brundtland Commission which presented the Brundtland Report on sustainable development. I heard about the Sustainability Concept for the first time, that had a profound impact on me. There was no internet those days so I pulled out all those great books like Fritjorp Capra etc. THESE DAYS I HARDLY READ. From 1985-1990 I was studying Civil Engineering at the Czech Technical University in Prague. Those years were tumultuous for Europe, ending with the Velvet Revolution in the Czech Republic and the fall of the Berlin Wall in Germany. Europe was rapidly changing. The World was rapidly changing.   
 
2. So was Nepal where I was born and returned to in 1991 to start as a fresh engineer in Butwal Power Company that was starting a reconnaissance study on the first private sector led 60 MW Khimti HPP. That was my first exposure to Norway and hydropower and little did I know at that time that I would be sticking to hydropower for the rest of my life and doing nothing else. The photo you see is from 1996 when King Birendra inaugurated Khimti. The same year he and his family were assassinated in Nepal.  

3. I met Professor Lysne for the first time during a trip to Jhimruk where he was advising on sediment management. That was also my early exposure to the topic for which I have interest till date. In 1996 we left for Trondheim with a newly born baby and one year old daughter to start the HPD course. I am really excited to be back in this beautiful city after 25 years. I briefly worked at Stakraft offices Hovik in 1998 before returning to Nepal. 

4. Upon return to Nepal in I was involved in setting up Hydro Lab, a hydraulic research facility that was setup through Norwegian assistance and close involvement of Prof Lysne and Haakon Stole who is here with us today. Pratik Pradhan is also here, we worked together setting up the lab. I am so pleased today to see where Hydrolab is. We just signed a contract with Hydrolab for the model studies of 1060 MW Upper Arun. Meg and his dedicated team have kept the lab going. 

5. In 2001 we left for England and I had a chance to be involved in international policy dialogues in hydropower, including the post Dams & Development dialogue. Out of that exercise the Sustainability Guidelines were born under the umbrella of the International Hydropower Association (IHA). I guess you will hear more from Pablo about IHA. The climate was changing and the earth was heating up…What Gro Harlem Brundlandt talked about in 1988 was suddenly making sense.   

6. In 2007 my childhood dream of studying in Cambridge came true when the British Government initiated a program to fund engineers to attend universities in England to study non-engineering topics. There was a criticism at that time that engineers needed to be more T-shaped and lacked background in traditional economics, environment and social studies. I think they were partially right. It was at Cambridge that I had the opportunity to listed to speakers like Stephen Hawking and Qaddafi. My time at Cambridge reinforced my  convictions about hydropower engineering. It was great to study softer subjects but boy was it crowded. 
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Presenter Notes
Presentation Notes
In 1995 President Bob Zoelleick announced in Turkey that the World Bank was seeking to return to hydropower due to climate change and renewable energies. I did not run after the sector. The sector came looking for me and I was rewarded for being loyal to her. In 2007 John Briscoe responded to an email I wrote to him from Cambridge and the Bank invited me to join a mission to Nepal to explore what the Bank could do in the hydropower sector Most of the senior hydropower engineers had left the Bank. There was a need for experienced engineers for return to the sector. My 12 years of hydropower experience paid off. In 2008 I joined the Word Bank in Washington DC. 

I was involved in many hydropower projects around the World. The Pacific-East, South & Central Asia-Africa-South America. One of the exciting journeys have been developing analytical studies at the World Bank that will hopefully benefit what Gro Halrlem Budtland described as “Our Common Future”. The first one is a guidance note on sediment management called “Extending the Life of Reservoirs” You can download it or buy it on Amazon. The second publication is the Climate Resilience Guide for the Hydropower Sector. You can download this from the IHA Website and the third one is the World Bank Position Paper on Hydropower Development. A paper that sets the course for the Bank for the next 5-10 years. Allow me to give you a sneak preview.         


Hydropower is back
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Global Electricity Generation by Source in the Net Zero Scenario

* Backbone of the energy transition

* Low-carbon

m Oil
Unabated natural gas
B Unabated coal
W Fossil fuels with CCUS
Hydrogen based
Nuclear
Other renewables
B Hydropower
Wind
M Solar PV

Thousand TWh

Dispatchable and flexible to integrate
variable renewable energy (wind,

solar...)

IEA Net zero calls for doubling the
existing installed capacity by 2050

Third largest energy source in the

electricity mix by 2050 2010 2020 2030 2040 2050

Source: International Energy Agency 2021. Net Zero by 2050. Paris: IEA.



Presenter Notes
Presentation Notes
Sustainably developed hydropower is expected to remain a mainstay technology for achieving universal access to energy and facilitating energy transition. Hydropower serves as a backbone, is low carbon and has the capability of providing dispatchable and flexible energy to integrate variable renewable energy (wind, solar). Because of this the international energy agency IEA calls for doubling the existing capacity and will probably be the third largest energy source in the electricity mix by 2050.    



GLOBAL
CONTEXT

* With a critical target for affordable, reliable,
sustainable and modern energy for all, all RE
technologies will be needed

* The International Renewable Energy Agency
(IRENA) has estimated that 850 GW of additional
hydropower capacity, including pumped storage
hydropower, would be required by 2050 in order to
meet the Paris Agreement temperature goals;

* The International Energy Agency (IEA) has
estimated that at least 1300 GW of new
hydropower capacity would need to be added in
order to achieve Net Zero by 2050



Presenter Notes
Presentation Notes
The International Renewable Energy Agency (IRENA) has estimated that 850 GW of additional hydropower capacity, including pumped storage hydropower, would be required by 2050 in order to meet the Paris Agreement temperature goals; 



) \ENOIEIEI? B!-\NKGROUP EEX Week 2022 Reconnecting fo
nergy & Extractives

Corporate commitments

13 e

<O

Charge

IDA
ESILIENT, AND

7 N SUSTAINABLE S,
\‘;’@\%’; DEVELOPMENT "m'ALS
ANS: /7 17 GOALS TO TRANSFORM OUR WORLD

——

QUALITY GENDER

AND WELL-BEING EDUCATION EQUALITY
I!ﬂ' NECVL:LSC:‘;&ENT International
— Development
ECONOMIC GROWTH = -
= Association

WORLD BANK GROUP

15 113 PEACE, JUSTICE 17 PARTNERSHIPS -

O LAND AND STRONG FOR THEGOALS E’-‘ﬁ
o ST SUSTAINABLE
-~ D EV;LO PMENT
—_— GOALS

A strong business line at the Bank: Since 2002, 131 hydropower projects, for a total investment

of $17 billion in 68 countries. Currently Upper Cisokan PS in Indonesia


Presenter Notes
Presentation Notes
Hydropower plays an important role in meeting the World Bank’s corporate commitments. The Climate Change Action Plan for 2021-25 highlights that the World Bank Group (WBG) will refocus on hydropower as a clean energy technology that can support the integration of large amounts of wind and solar power into country and regional power systems. Hydropower projects contribute to the Bank’s commitment to accelerate the deployment of renewable energy and scale up climate finance.


Future challenges and opportunities in hydropower
where NTNU research can help

* Benefit sharing

* Understanding the new role of hydropower

* Delivering projects on time and under budget

* Climate Change and Disaster Risk Management




Upper Arun Hydropower
Project (UAHEP)

Benefit Sharing to Prioritize
Development for Local Communities



Presenter Notes
Presentation Notes
Benefit sharing 

We cannot be involved in hydropower projects where the local communities do not benefit. We cannot have a situation where the local communities live in darkness while the transmission lines take the electricity elsewhere. No more excuses. 



Hydropower’s role is changing ...

TRADITIONAL EMERGY MARKET

-YESTERDAY ENERGY TRANSITION - TODAY

* Generate energy - * Enable integration of VRE (i.e., wind
Hydropower role baseload and hourly and solar) and facilitate energy
peaking transition/grid decarbonization

* Ensure grid stability and reliability
through ancillary services such as
Grid services * Balance energy supply frequency regulation, voltage
support, active power-loss
compensation, black start

Multipurpose
benefits

Sustainabilit * No defined/ unique *  Hydropower Sustainability Guidelines
ustainability industry standard are voluntary

MET-ZERO EMISsIONS - TOMORROW

Support VRE generation which will
determine operation patterns of the power
system

Store surplus VRE generation and provide
increased grid resiliency (e.g., enhanced
energy balancing and frequency regulation)
through pumped storage hydropower and
other storage technologies

* Flood protection, irrigation support, water supply and recreation

Sustainable hydropower development is
the norm

Renewable energy projects contribute to
biodiversity protection and conservation
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Presenter Notes
Presentation Notes
Understanding the new role of hydropower 

Hydropower’s role is changing from yesterday of a dominant player in the traditional energy market providing baseload to today’s where it has a significant role in the energy transition, helping by enabling integration of VREs and facilitating grid decarbonization. Tomorrow’s role in the net zero emissions by supporting VRE generation which will determine operation patterns of the power systems.   CONTRIBUTION IN BASE LOAD WILL ALWAYS REMAIN 
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Presenter Notes
Presentation Notes
Delivering projects on time and under budget 

Plummer “For post-2000 projects, the average cost overrun was 33% and schedule overrun was 18% as compared with 46% and 37% respectively for pre-2000 projects.”  

In 2020 the World Bank Procurement supported my initiative to adopt the FIDIC Emerald Book for hydropower projects with substantial underground works. Allow me to explain the basics. 

BALANCED RISK ALLOCATION (Figure by Matthias Neuenschwander)
On the Y axis is project cost and on the X axis risk allocation. 
i The more the risk is placed on the employer (going left on the x axis), the project costs goes up.
ii. The more the risk is placed on the contractor (going right on the x axis), the project cost goes up.
iii. At the origin (center point), the project costs are lowest when the risk is balanced between the employer and the contractor    
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Balanced risk allocation

The ground and groundwater related risks should be assigned to the Employer, as the Party who will
most benefit from the completed project and as the party that can best control these risks.

~If ground is “worse” than anticipated: Employer bears the cost
~If ground is “better” than anticipated: Employer gets the profit

The risks related to productivity and cost in any expected ground should be assigned to the
Contractor, as the party who knows its methods and equipment best, and as the party that can

best control these risks.

» If Contractor is faster in a ground as expected, he may increase his profit
»If Contractor is slower in a ground as expected, he may incur a loss

Balanced risk allocation

Y ey



Building Information
Modelling (BIM) in
Hydropower Projects

* - Ultimate collaboration: Model-based design enhances
efficient information sharing between all stakeholders through
the entire project life cycle.

* — Minimizing project risks: Reviewing of 3D models leads to
transparency and early identification of potential conflicts and
reduces project risks in terms of costs and time.

e — Better communication: Visualization and simulation of
critical issues supports communication and leads to better
decisions.

* —Improved quality: Information and construction documents
derived from a digital building model are consistent and
automatically updated to meet stringent project schedules.

* —Centralized, intelligent database for project and operation:
The database created during the project development can be
used optimally for plant operation and maintenance




Decision Tree Framework

The ‘Guide’ was followed to assess the
climate change impact on the hydropower
system. The methodology in the Guide is
adapted from the Decision Tree Framework
(Ray and Brown 2015) which is a process
for evaluating climate and non-climate risks
to water development investments. The
Guide responds to the need for clarity on
good international industry practice for
project owners, financial institutions,
governments and private developers to
consider climate risks in hydropower
development and operations.

Hydropower Sector Climate Resilience Guide

The Five Phrase Approach

The Guide is designed to take users
through a 5 phase approach to incorporate
climate resilience into hydropower project
appraisal, design, construction and/or
operation, to ensure that the project is
resilient. The phases are:

Phase 1: Project climate risk screening

Phase 2: Initial analysis

Phase 3: Climate stress test

Phase 4: Climate risk management

Phase 5: Monitoring, reporting and

evaluation.

Project climate
risk screening

Does the project need a
climate risk assessment?

Monitoring,  fslpy
reporting and
evaluation

Climate Climate risk
stress test management
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Presentation Notes
Climate Change and Disaster Risk Management 

Every Word Bank investment is required to be Paris aligned and climate proofed. Climate Change Science is not straight forward although everyone talks about it. We need to do better with understating the climate impacts on hydropower and how to make them better.   


RESILIENT HP & DRM NEPAL - ARUN VALLEY

Process Understanding
Hazard Types & Triggers

Single-type & muti-type (cascading) events
Various trigger mechanisms

Climate change & human activity as drivers
Of particular importance for Arun valley are
+ Landslides and LDOF events, but also

+ GLOFs & cascading events, with permafrost
degradation being an important driver

Legend Relevance for Arun hydropower projects:
not existing / not relevant
. minor relevance
. relevant
. important

Debris flow

Riverine Floods

© GEQTEST AG
Triggers (Drivers)
Seismic Other Weather Climate Change Human
tectsc‘mic (ggﬁg_} CIirEate Permafrost | Changes in | activity
Hazard Types activity | processes el e
Single-type and primary events
- Earthquakes .
- Rock-/Ice-avalanches . . . . .
- GLOF . . . . .
- Landslides L] [] L] . L L]
- Debris Flow . . . . . .
- Riverine Floods . .
Multi-type & cascading events
- Rock/Ice-avalanche — GLOF . . . . .
- Landslide — LDOF . . . . [] L]
- Riverine Flood — Landslides . . .
- GLOF — Landslides . . . . .
- Dam break Flood . . . . .
- Complex cascading events . . . . ]

SILAA T LD | wans



Presenter Notes
Presentation Notes
Disaster Risk Management is a rapidly evolving topic where I would encourage research. It involves mutu disciplinary topics and hydropower engineering firms are simply not equipped to carry out comprehensive integrated geohazard assessments.   




Nepal’s hydropower sector is one of the country’s few
development success stories. Unlike almost every
other “developing” country, in Nepal local firms design
and build complex hydropower facilities using Nepali
engineers, contractors, components, and labor.

Mark Liechty, What Went Right
Sustainability Versus Dependence in Nepal's
Hydropower Development

Sustainability versus D#Hﬂ in
MNepal's Hydropower Develop mTI

" In 2007 less than 30% of Nepal’s population had access to electricity.
,-"\:wk Liechty LA Today in 2023, the access rate is close to 98%.

!

1\-

In 1984, | sat for my school leaving certificate examinations studying
under a candle. Today people are riding electric vehicles charged by
electricity from hydropower.


Presenter Notes
Presentation Notes
At the end of every journey one asks what has been the most memorable event that has made this journey so memorable and worth cherishing. For me that has been the hydropower development in Nepal. Many of us who have contributed to the hydropower sector in Nepal are part of the “WHAT WENT RIGHT” book that Prof Mark Leichty published. 

If a country goes from 30% access to nearly 99% access, one should feel proud that you have contributed in a certain way.  



THANK YOU

* Prof Dagfinn Lysne

* Prof Haakon Stole

* Hilbjorg Sandvik

* Prof Anund Kiligtveit
* Rita Kumar

* Ragnhild Brackstad

* Tom Ivar Brate
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Presentation Notes
All of this would not have been possible without the great inspiration, mentorship and support from our Norwegian teachers, colleagues, friends and families.  


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	GLOBAL CONTEXT
	Slide Number 6
	Slide Number 7
	Upper Arun Hydropower Project (UAHEP)� �Benefit Sharing to Prioritize Development for Local Communities� ��
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Hydropower Sector Climate Resilience Guide
	Slide Number 14
	Slide Number 15
	Slide Number 16

