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1 Introduction

HYPOSO is a mwdpproach project to tackle several objectives: identification and mapping of
the European hydropowendustry, hydropower stakeholders in the HYPOSO target countries,
education of new hydropower experts through capacity building activities and bringing
together relevant actors from the EU hydropower sector with stakeholders in the target
countries. Interation with stakeholders is therefore an integral part of the activities, as
workshopsand interviews with national/local stakeholders are envisaged in all target countries
which are outside the European Union, namely workshops in Bolivia, Colombia, adat Ecu

Latin America, and in Cameroon and Uganda in Africa. Additionally, capacity building courses
will be carried out in Bolivia and Ecuador, and in Cameroon and Uganda.

2 Information about Deliverable

This deliverable provides information dive worksh@s on framework conditions for
hydropower organised in the target countries in line with the description of Task 6.1. According
to the schedulandicated in the task descriptiothe workshops in African target countries
should have beeheld by month 133eptember 2020 Uganda) and 18February 202%
Cameroon) and the workshops in three Latin American target countries by month 27
(November 2021)However, since the COVID pandemic limited the possibilities of travelling

as well as manising and participating in gatherings, and due to the postponement of the
events whiclwere to accompangomeworkshos (HYDRO AFRIGAhe Annual Energy Week

in Ugandaand Small Hydro Latin America in Colorpbile projectpartnershad topostpone

the organisation of the workshepuntil pandemic restrictions were liftedr reduced
Moreover, in case of Ugandthe workshop pstponeduntil December 2022 had to be
postponedagain due te@mergence of Ebola virus in Uganidaaddition, the final dates of the
workshops weralependent on the dates of othédYPOS@vents asthe project partners
soughtto combine the organisation tfie framework conditiorworkshops with otheHYPOSO
project events(project meeting, visits tothe selected pilot sites etcip optimise the
opportunity for relevant HYPOSO experts to attend the worlsshop

3 Objectives

WP&6 is dedicated to bringing together European hydropower industry representatives with
local stakeholders and the aim of this work package is to accelerate the market uptake of EU
hydropower technologies in the target countries. One of the tools to altiev objective is

Task 6.2 Workshops on the framework conditions for hydropower in the target countries.
Within the duration of the HYPOSO project five workshepe planned to be organized, one

in each target country. The aim of these workshegasto present and discuss the framework
conditions for the development of small hydropower projé¢8idP)n the target countries on

the grounds of the analysis performed by HYPOSO experts in WP3 and described in the Report
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on framework analysis and researa®eds in five target countries (D3.2) as well as based on
the examples of case studies of small hydropower projects selected in WP5. The debate held
during the workshops should result in formulating ideas of recommendations for decision
makers in each targeountry on how to facilitate small hydropower projects development and
create better framework conditions for hydropower investments in the target countries to
enable the European knelow to foster the transition of energy systems in these countries
into more sustainable ones.

Two workshops (in Uganda and Colommiare planned to be accompanied by B2B
matchmaking conferences, organized by WIP, in which interested representatives from the
European hydropower sector should have the opportunity to make business and meet deciders
from the target countries.

4 Workshop on therhmework conditions for small hydropower in
Cameroon

4.1 Overview

The Workshop on Small Hydropower Framework Conditions in Cameroon was held on 28
January 2022 in Yaoundé, the capital of Cameroon. It was organised by the project partners
TRMEW (Poland) asHW (Cameroon) under the auspices of the Ministry of Water Resources
FYR 9ySNHe 2F /I YSNR2Yy® ¢KS g2N] aK2L GF1AYy:S
brought together 29 participants (for the detailed list of participants see chapter 4.4.2).
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Valerie Nkue, the representative of tMenistry of Water Resources and Eneoggned the
event and welcomed the guests, and after that Evedidda (TRMEW) presented the general
information on the HYPOSO project as well as on the objectives of the workkleogatter
oneswere defined as

1 presentation and discussion on the framework conditions for the development of small
hydropowerprojects in Cameroon based on the analysis performed by HYPOSO experts
and examples of selected case studies of small hydropower projects

1 discussion about the actual situation and needs for hydropower in Cameroon

1 discussion about proposals of facilitgtithe conditions of small hydropower projects
development

1 concluding and makirdyaft proposals of recommendations.

Figure2: Speakers and moderators of the Workshop on Small Hydropower Framework Conditions in Camerooteffrom the

J. Steller, B. Pelikan, V. Nkue, J. Kenfack, E. Malicka and N. Frosio)

Next, Joseph Kenfack (SHW) presented the main outcomes of the analysis of the framework
conditions for hydropower in Cameroon made within the project together with a Lithuanian
partner ¢ VDU. He gave an overview on the electricity sector in Cameroon and described the
actual situation of the hydropower sector, including small hydro. As issues to address for the
development of small hydropower in Cameroon he listed:

W the need of b#er policies, regulations, and institutigns

w information, awareness, and technical capabilitesl

W lack of financial resources.

As main challenges to consider regarding developing small hydropower projects in Cameroon
he pointed out favouring largeydropower schemes by the Government to export energy to
neighbouring countries, shortcomings in establishing the renewable energy development
framework,rules,and conditions, as well as the problem of ensuring good energy prices to
attract private inveshents. Besides, he indicated the following facts as barriers:
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W scarcity of hydrological information, climate, and other statistical data, especially for

rural areas

() difficulties in establishing a private company in the hydropower sector

W low social acceptance of hydropower projects and harsh acceptance from some rural
communities due to ancestral uses of water; and

W heavy bureaucracy for initiating a hydro project.

J. Kenfack flagged financing challenges faced by investors irhgdnalin Cameroon. They
included the following issues:

W Startup companies in private sector meaning no money for equity

Local commercial banks available instead of investment/development, banks
Very expensive XAF (Central African CFA Franc) meclfeeg high interest rate)
Lack of guaranty from the governments or local banks

Risk of devaluation for XAF mechanism and not controlled locally

Money transfer issues

No support for funding project maturation process

No datdank for projets to be developedand

Lack of accurate data on the potential, leading to poor visibility on financial models.

e eegeegeeeee

J. Kenfack concluded with stating that recommendations for Cameroon to facilitate national
investment in small hydropower sector providedhwit focus on selected pilot sites and
implemented could enable the snowball effect fostering other investments.

, ,)'

Figure3: Participants of the Workshop on Small Hydropower Framework Conditions in Cameroon

L T

Subsequently, Nino Fros{&N) presented the three selected pilot sites (Falaise, Fassong
Wentcheng and Mougue), for whichithin HYPOS@refeasibility studies will be elaborated
and presented to the European hydropower industry. These ls@dsbeenvisited by the
project expets before the workshop. He concluded that the preliminary location of the main

9
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hydraulic works, such as intakes, conveying works and powerhouses, had been chosen in a
proper way by local partners and pointed out that the most critical items of projects
dewelopment are related to the transport of construction materials and pipes along very
steeped slopes, but he added that the European experience and-kamewvould be very

useful in addressing this type of problems using suitable and effective technattgialso

stated that the site visits were milestones in providing reliable prefeasibility studies for pilot
projects, therefore an important step had been done, despite the @&vidhitations. Besides,

N. Frosio appreciated the effective collaboratiorkwiti KS LINR LI2Z AaSNRQ (1 SOKY A
the HYPOSO project experts to carry the site visits out in an effective and comfortable way,
despite difficult access to the sites. He also thanked the local authorities for their very kind
support and active inva/Y Sy i F2NJ G KS LINR2SOGaQ SELX 2AGH (A

olected sites MOUGUE

W' 2 Y20
S nian s
l & FREE-OF CHARGE PROFESSIONAL PLATFORM
. ‘ THE EU
: o ' ﬁ‘ i

Policy, legal, institutional and financial frameworks 050

* 1998: privatisation of the national and liberalisation of the prod

* 2011: new electricity law

* Willtoi the share of ble in the energy mix to 25%, with big share of hydro

* Thep ial of small hydrop is und: d and underdeveloped in C

* Due to poor finance and poor local expertisc.

* main challeng ins the fi ing for feasibilities studies to bring projects to bankability.

* Making bankable projects is hence a must to boost the raise of investment funds.

+ Tens of private companies have signed a MoU with the government.

* Amongst the 16 titles granted by the Electricity Sector Regulatory Agency (ARSEL) since
1998, only 4 are for hydropower,

3 1 § g S G ) i 8

Figured: Image of fragments of presentations from the Workshop on Small Hydropower Framework Conditions in Cameroon

The presentations were followed by the discussion, moderated by prof. Bernhard Pelikan (FN)
together withJ.Kenfack, on the actual situation and needs for hydropower in Cameroon as well
as on the ideas how these needs can be met and how the developnsenalbhydro projects

can be facilitated. The views and ideas were discussed together with invited guests, i.e.,
representatives of the Ministry of Water Resources and Energy, Investment Promotion Agency,
EU Delegation, and utilities, as well as with ptajevelopers and investors. The details of the
debate are described in chapter 4.2. One of the important matters indicated by the participants
was the requirement to expand the pilot projects into next stages of development after the
prefeasibility studig are completed. The main points of the discussion were then summarized
by prof. Pelikan who, on these grounds, formulated the ideas of recommendations for decision
makers in Cameroon on how to tackle the barriers faced by small hydro developers and
invesors (see chapter 4.3).

10
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At the end of the workshop further outcomes of the HYPOSO prdjeetHYPOSO Map and
the HYPOSO Platformwvere presented to the participants as tools made to increase the
number of investments in sustainable projects in targemntries as well as to stimulate the
market uptake of EU technologies there.

The workshop was filmed, and the recording is available for interested parties.
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Figureb: Speakers and participants of the Workshop on Small Hydnopmameework Conditions in Cameroon

4.2 Discussion

The debate on recommendations for Cameroon to facilitate national investnfaahdly
climates for hydropower based on the presented case studies and outcomes of the framework
analysis was a key part of thenkshop. It was moderated by B. Pelikan and J. Kenfack. While
opening the debate B. Pelikan explained that the aim of the meeting is to discuss legal, financial,
and economical environment to increase the share of renewables, especially small
hydropower, m Cameroon. He underlined that the country is very reach in hydropower
resources and that it is highly recommended to use unexploited small hydropower potential
for electricity generation. Then he invited guests to ask questions and make statements.

The first question was addressed by Marcel Mbella, Technical Coordinator of the Support
Council for the Implementation of Partnership Contracts in Cameroon. He asked if the HYPOSO
project comprises only studies and capacity building activities or if it elsdes investments

in construction and operation of a small hydropower plants. In his opinion Cameroon needs
both kinds of actions. He also stated that there are two main issues preventing the
development of small hydro projects: problems with availaloifityydrological data and with

the affordability linked to the cost of service. He explained that in case of small flows and heads
of small hydropower plants, the electricity produced is costly in relation to money invested in
construction of such plantsp it is not affordable for the poor population of the country. B.

11
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Pelikan explained that investments in construction of hydropower plants are not financed
within the HYPOSO project, but the question of potential investors is an issue being analysed
by theHYPOSO project experts. He admitted that it is quite difficult because to obtain funding
it is necessary to present bankable projects. This means that some advanced documents need

Workshop on Framework Condi &%

Yaoundé (Cameroun) , 28 .01. 2022

ey
Workshop on Framework Cong
Yaoundé (Cameroun) , 28 .01. 2023

Figure6: Participants discussing at the Workshop on Small Hydropower Framework Conditions in Cameroon
Concerning the hydrological datdB. Pelikan admitted that this is a problem indeed and that

other countries covered by the HYPOSO project also face similar issues: hydrological data are
crucial to develop hydropower projects but, in many cases, thegyaineliable or available.
Concerning the issue of affordability of projects B. Pelikan explained that to be sure that the
projects are reliable it is necessary to verify the question of their profitability in the studies that

are being made (préeasibili @ 0 ® WP YSyYy FF Ol NBEFSNNBR (G2 ad a
of hydrological data. He said that in case of the selected pilot sites the hydrology had been
monitored for 3 years before the sites visithe problem of data accessibility was anticigate

at the beginning of the HYPOSO project and was properly addressed at that time. But he
admitted that the solution is needed for the country as general, not only for three selected

sites.

Subsequently, Michel Tacar@ordinator of the national NGO Aadatidor Integrated and
Sustainable Development, spoke. He explained that he was involved in developing micro hydro
plants in a mountain area of Cameroon and wanted to share some thoughts with regards to
that experience. In his opinion, if the projects wengér than the ones they developed (i.e.,
more than 100 kW of installed capacity), more data and good feasibility studies are needed as
well as experts to make these studies, and money to pay to experts. He indicated that there is
a problem to access finaial resources for feasibility studies. He explained that there are some

12
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funds for construction of hydropower plants, but feasibility studies made by good experts are
needed in the first place. M. Tacam posed a question whether the HYPOSO projecttimeludes
studies only on the 3 selected sites or more sites are foreseen for development. In his mind,
support in capacity building is needed but support in conducting feasibility studies in terms of
resources access is a bigger challenge and it is more néedegport such activities. J.
Kenfack referred to the presentation he had delivered earlier that day and said that he had
pointed out the direction which should be followed to boost the small hydro development. He
explained that the HYPOSO project is méashow the pilot projects and to show what the
needs are to develop more sites. Then, B. Pelikan referred to the snowball effect metaphor
mentioned before. It can have double effects. He believed that when the pilot sites are
completed and running sucesfully, other stakeholders might find it encouraging and could try

to follow. Moreover, successful projects may also encourage potential investors who might be
willing to invest in similar projects.Kenfack underlined that in Europe there is knowledge,
businesses can be done with the use of that knowledge by African stakeholders. He added that
within WP3 of the HYPOSO project lots of sites and sections of rivers with hydropower potential
are being identified in the whole country.

Next, M. Mbella pua question again, whether any pilot site is more developed to see what the
next steps regarding the projects would be. B. Pelikan explained that in accordance with the
schedule of HYPOSO, so far there had been sites visits in Uganda and then in Cafheroon.
three sites had been visited in Cameroon; two of them were assessed as very good and the
third one was not as obviously easy to be developed but is still promising. The next step would
be the finalisation of the studies until the end of June 2022ingdkie studies, the owners of

the sites would be able to look for potential investors. E. Malicka addedhih&tYPOSO
project experts also explore possibilities to finance the pilot projects and were informed that
the European Investment Bank might brested in financing one of the sites. But this is still

an ongoing process of recognising possibilities. Also, she mentioned, there is a project partner
within the HYPOSO consortium who is working on the financial analysis and finding the way to
financepilot projects. She also added that within the HYPOSO Map, 500 small hydropower
potential sites for Cameroon are going to be identified and described with some basic data.
They can be used to follow the examples of the pilot projects and by developmghée
snowball effect can be achieved. She also mentioned the tool provided in the HYPOSO project
¢ the HYPOSO Platform, where all stakeholders as well as financial institutions can find each
other and establish cooperation.

Then, Francis NzukoQpordinator in the United Nations Industrial Development Organization,
took the floor. He expressed the will to share his experience on developing a project like
HYPOSO, where pieasibility studies had been conducted for two sites. The projects are being
developed in cooperation with the Ministry of Water Resources and Energy and developers for
the projects are being selected at that moment. Before sharing the opinion on main issues and
barriers for small hydro development, F. Nzukou wanted to clarifydefieition of small

13
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hydropower for the needs of the discussion. According to the law in Cameroon, it should not
exceed 5 MW of installed capacity, but the limit of 10 MW is used in many other countries and
regulations. Regarding the barriers, F. Nzukantpd out that actors involved in developing
projects are not in control of the legal framework. They can only participate in discussions with
administration like the one held at that moment. Therefore, he appreciated the presence of
the representative othe Ministry of Water Resources and Energy at the meeting. Next, F.
Nzukou asked about the HYPOSO project itself. He wondered what the interest of the EU
enterprises is in the selected projects if only the prefeasibility studies are done. He was also
curious about the role of SHW in the projects. After that, F. Nzukou described the problem that
appeared after the capacity training carried out within the project, he was involved in. The
GNFY AYySR LISNAR2ya O02dz RYQi TFAYR eren®OddlesfsQitey 2 | L
could be involved in. He wondered if the continuation of trainings would be a solution. Next
issue raised by F. Nzukou was the necessity to bring the project to bankability. This issue led
him to the question about the CAPEX of thetplkojects in HYPOSO. His last question was
about the purpose of generated electricity; he wondered if it would feed some mini grids or if
the plants will be connected to the national grid. The answer to the last question was given
instantly by B. Pelikawho explained that all three pilot projects will be connected to the
national grid. He also commented on the problem of the capacity building courses. In his
opinion the final aim of providing courses is not to keep the students depended on continued
trainings but train the trainers who can teach others how to make prefeasibility studies. J.
Kenfack answered the question about the definition of small hydro. He admitted that according
to regulations in Cameroon, small hydro is defined as the one of ls$ tMW of installed
capacity, but, he added, scientifically speaking it is not exactly true and 10 MW is more justified.
/ 2YyOSNYAy3a {12Qa NRtS Ay GKS | ,th{h LNR2SOUZ
projects to city councils and gets themoived in the project as participants to make sure some
people will be able to use the lesson learnt in the project. Regarding the issue of the capacity
building, J. Kenfack explained that the idea is to demonstrate hydropower plants practically and
increase the level of knowledge by showing real hydropower plants to people representing
different fields and backgrounds. Regarding the CAPEX of the pilot projects, J. Kenfack explained
that it will not be known before completing the studies. So, the decisionhe projects
development and financing will be made after that. Answering the last question posed by F.
Nzukou, J. Kenfack said that since the consumption in rural areas is low and the investment cost
is high, it is not reasonable to stick to the raada using only mini grids, but it is much wiser

to get connected to the national grid.

Next, Valerie Nkue, Director in the Ministry of Water Resources and Energy, referred to the
remark about the role of administration in creating the framework for dpaiver
development. He said that he would like to receive recommendations from experts like
participants of the workshop and that the Ministry of Water Resources and Energy is there to
listen. He also asked a question to the HYPOSO experts. He hadthatigetyate investors

are often not willing to invest in small hydropower being afraid these projects are not
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there are private investors who invest in and igpe small hydropower plants. Answering this
question, B. Pelikan used the example taken from his own experience in renovating and
operating a SHP in Austria in cooperation with a business partner. He explained that in many
countries investments in smaljdropower plants are well known ways of conducting business.
However, he added there is a condition which must be met that the investment is settled on a
good basis. Then, E. Malicka gave an example of Poland where 600 out of 700 hydropower
plans are opettad by private owners. She explained that there are a lot of family businesses
conducted in this way and that the association she represents gathers private owners of small
hydro. She added that these businesses have their ups and downs, are complicates loé
regulations they are subject to, but still new private small hydro businesses are being
developed. B. Pelikan added that one of their advantages is being long term investments.

- ‘
Workshop on Fromework Conditions
Yoou - 3. 38 8 2022

maé (Cameown

Figure 7: Active discussion during the Workshop on Small Hydropeaveework Conditions in Cameroon

Then, Cédric Ekenglo from thpartially stateowned electricity companyEneo (Energy of
Camerooi), representing oftakers of the generated electricity, had some questions in the
discussion. He asked at which moment of development of small hydro pilot projesffs an
takeris considered and integrated. How is the power purchase agreement (PPA) secured and
managed? He ated that it is not easy in Cameroon. He wanted to know if the pilot projects
are developed in cooperation with city councils and if city coucei$uy electricity from
developers in these cases. J. Kenfack answered that the city councils are nal pRioffe

takers because the generation from small hydro projects exceeds the demand in case of city
councils. According to J. Kenfack there is a need for a regulation which should guarantee that
all generated electricity is automatically fed to the grds Would be the best option for small
hydro projects. B. Pelikan agreed and again referred to the example of his own small hydro
investment. In that case, generated electricity was delivered to a local factory, but the amount
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not used by the factory waselivered to the grid and rewarded within the feed in tariff
mechanism. It was profitable for both parties.E€englo replied that in Cameroon such
mechanisms do not exist and there are very few industries, so the problem remains to secure
a PPA.

Next, Séven Raul, Program Officer at the Delegation of the European Union to Cameroon
spoke. He explained that he had been involved in the electricity sector and in projects which
involved both construction and financing operations in small hydropower sectamier@n

since 2018. He raised an issue of administrative procedures as the first step that needs to be
done while starting the project. He pointed out that there was a work already done regarding
this, which resulted in developing manuals on proceduressiioall hydropower plants
development. He suggested that these manuals could be used to facilitate small hydro
investments and encouraged to use these manuals and make them available on the HYPOSO
website.

After that, Dan Marlone Nabutsabi representing tHydro Power Association of Uganda
expressed the will to share his experience about issues and barriers similar in Uganda and
Cameroon and to show that in some cases in Uganda the solution had been found. Due to the
problem of the bureaucracy well known many countries, DMarloneQa | R@GA OS g4I 3
cooperate with individuals instead of institutions whenever it is possible. He also informed the
participants that in the 1980s, Uganda had only one hydropower dam, generating 180 MW.
This created a situation tdad shedding to help manage the deficits of power in the grid. But
after the energy sector was liberalised in 1999, more private sector actors joined the sector
and by 2020, the overall generation had shot to 1,179 MW, with hydro taking 80 per cent. The
last remark was that in Uganda there is a standardised PPA, and the template is available for all
interested parties. He mentioned the maximum capacity of small hydropower in Uganda as 20
MW, showing that the definition differs from country to country.

Next, V. Nkue referred to the problem raised by F. Nzukou concerning the lack of application of
knowledge learnt at capacity courses. He explained that this kind of knowledge can be and is
used not only by developers of small hydropower plants but aladrbinistration and he gave
himself as an example of a person for whom basic knowledge about small hydropower plants
is needed at work to evaluate projects presented by investors.

After that, Iguebor Nadesh Beri from the Investment Promotion Agency teckothr. She
appreciated the HYPOSO project and pointed out that the Agency she represents would
welcome the investors for the pilot sites and would be happy to accompany them in the process
of investment. She explained that the energy sector is amorgithrétised ones in Cameroon,

so the Agency is designed to encourage more projects in this sector and attract investors both
national and international. Therefore, they are ready to assist and guide investors.
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Again, V. Nkue spoke and expressed theesteasf the Ministry of Water Resources and Energy
interest in access to the PPA standard template made in Uganda and its potential use in
Cameroon.

Next, the discussion led again to feed in tariffs which obviously require a political decision but
were on@ more mentioned as very important for projects to be developed.

The last input to the discussion was given by I. Nadesh. She added that under national law there
are some financial and administrative incentives for private investors and some of theen can b
used by investors in the small hydropower sector. The Investment Promotion Agency can lead
investors and show them possibilities in this mafféere is also a guiddout the possibilities
available ahttp://www.investincameroon.net

CR ' 2

Figure7: Participants of the discussion at the Workshop on Small Hydropower Framework Conditions in Cameroon

4.3 Conclusions and recommendations

After thedebate the time has come for the summary of the discussion and formulating ideas
for recommendations, which was made by B. Pelikan. He referred to three issues which
frequently appeared in the discussion and could be used as key words:

w MONEY was thierst one.
CKAA 62NR aYz2ySeé¢ Fa  1Se& 2yS Ay | 02y Of dzaA
money issues are a driving force in many cases. Here, money was highlighted as a major issue
in two aspects: firstly, in terms of financing prefedity studies, and secondly in terms of
encouraging potential investors. B. Pelikan noticed that these issues might be partly addressed
through the Agency service to guide investors. They are also a subject of work in the HYPOSO
project. Funding optionsnalysis for the selected projects will be a part of the feasibility study.
This analysis should result in some models which could be used as examples for other projects.
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The analysis will comprise more than just standard solutions but also some new afodels
acquiring funds.

() REGULATIONS was the second key word.
This problem includes the need of a feed in tariffs mechanism which was raised several times
and was recommended as an important regulation supportive and easy for small hydropower,
which could failitate and encourage small hydro investments.
Another regulatory scheme which was mentioned in the discussion and highlighted by B.
Pelikan was a orgtop shop which could enable getting all necessary licences and concessions
for small hydropower investent in one place instead of costly ainmde-consumingpractice
of applying for permits in numerous institutions.
Finally, the idea of standardized procedures mentioned several times was very appealing to
participants of the workshop. B. Pelikan expredsisdhope that a kind of partnership in
exchanging information, started at the workshop between stakeholders from Uganda and
Cameroon, can lead to a first very practical effect i.e., sharing the PPA template elaborated in
Uganda.

W CAPACITY BUILDING wesgmrised as the third key world.
B. Pelikan stated that capacity training activities will not make sense without practical
application of the knowledge acquired, so such activities should be always connected with the
further development of projects. He adnded that it is encouraging that there were so many
applicants (over 67) to the capacity building courses which were going to take place the
following week in Cameroon and this fact indicated that the work being done is valuable.
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4.4 Annexes

4.4.1 Programme

To have an impression about the programme of the workshop an image of the distributed
agenda of the event is shown in Figure 9.

Hydrapaower Salutinns

HYPOSO

Programme

Workshop on Small Hydropower Framework Conditions in Cameroon

28" January 2021, Hilton Yaoundé

11.00-15.15
11.00-11.15 Introduction - general information on the HYPOSO project - E. Malicka { TRMEW)
11.15-11.45 Presentation of framework conditions for hyd ropower in Cameroon based on the

outcomes of the HYPOSO framework analysis - 1. Kenfack (SHW)

11.45-12.30 Presentation of the selected 3 case studies in Cameroon and potential barriers for
these projects’” development - N. Frosio [ Frosio Next)

12.30-13.30 Lunch break

13.30-14.30 Discussion on recommend ations for Cameroon to facilitate national investment -
friendly climates for hydropower based on the presented case studies and cutcomes
of the fremework analysis - Moderators: B Pelikan (Frosio Next] and J. Kenfack {SHW)

14.30-14 .45 Summary of the discussion and recommendations - 8. Pelikan {Frosio Next)

14.45-15.00 Appendix 1
HYPOSO Map — identification of potential small hyd ropower sites in Cameroon - [,
Steller (IMP PAN)

15.00-15.15 Appendix 2
HYPOSO Platform - E Malicka (TRMEW)

The HYPOSO Project has received funding from the European Union’s
H2020 research and innovation programme under grant agreement No 857851

Figure8: Programme of Workshop on Small Hydropower Framework Conditions in Cameroon
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To have an impression about the participants of the workshop the list is shown in Figure 10

4.4.2 Participants

Nc NAME INSTITUTION FUNCTION
1| TAKAM Michel Action for Integrated and SQustainable Development SE
2|KAMGAT. CHric Action for Integrated and Qustainable Development Environmental Officer
3|NKUEValerie Ministry of Wat er Resourcesand Energy Director
4| TITABEKONO David Ministry of Water Resourcesand Energy Assistant Director
5|HAMADOU MOUMINI The Energy of Cameroon Production Manager
6 | IGUEBORNADESH BER Investment Promotion Agency Reception and assistance servicer
7[NZUKOU Francis United NationsIndustrial Development Organization Coordinator
8| ANDONO MEKERegINE General Delegation for National Security Discreet Security
9| EYENGA Pascal Hectricity Sector Regulatory Agency Head of Service

10| CHOAKENGOMBEDBrice Gastan Ministry of Wat er Resourcesand Energy Enhgineer

11|BIKOBAOTOMOIrael General Delegation for National Security Discreet Security

12| MENGBWA MBIDA $ouse NDI GShSvi{ General Delegation for National Security Discreet Security

13| BELONG MPON Dan Edwin Special Fund for Ejuipment and Inter-Municipal Intervention d Head of Service

14

AGHOKBENGWilly Maxime

Rural Hectrification Agency

SudiesAssistant Director

15| AMBOMONDONGOHY8neHortense |Investment Promotion Agency Reception and assstance serviceé
16| MBACK Patrice Ministry of Decentralization and Local Development Design engineer N2
17|MBHELAMarcel Support Council for the Implementation of Partnership Contra{ Coordinator

18| BKENGLOCHric The Energy of Cameroon Engineer

19|DAN Marlone HPAU HYPOSOProj. MNG

20| Seven RAULT European Union Delegation Program officer

21| Antoine DJETCHEJ Afrigue Performance Pressphotographer
22|Janusz STHLER IMP PAN Researcher

23|Nino FROS0 Frosio Next Ehgineer

24 | BERWHARD Pelikan Frosio Next Engineer

25| KENFACK Joseph SOLARHYDROWATT Sar| Manager
26|BvaMalicka TRVIEN President

27 | MAFBUGANGNadine S SOLARHYDROWATT Sarl Engineer

28| MAMGUEK. Qotilde SOLARHYDROWATT Sar| Adminisgtrative Assstant
29| KENNEAristide SOLARHYDROWATT Sarl Hectrotechnician

Figure9: List of participants of Workshop on Small Hydropower Framework Conditions in Cameroon
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5 Workshop on theframework conditions for small hydropower in
Uganda

5.1 Overview

The Workshop on Small Hydropower Framework Conditiddgandawvas held orl5 March
2023 in Kampalathe capital ofUganda It was organised by the project partners TRMEW
(Poland) andHPAUUganda. The workshop, taking placeMr: Y LJwellkrfdén conference
venue- Africana Hotel & Convention Centtwought together 49 participantanging from
developers, government ageRs, private sector actors, participants in the capacity building
courses, consumers and the me(fiar the detailedist of participants see chaptér4.2).

Dan Marlone Nabutsabi, the HYPOSO Project Manager in Uganda and the Acting Chairman for
the Hydro Power Association of Uganda (HPAU) began the workshop by briefly taking the
participants through the program of the day. He also informed them that the dednfedbagt

ST

Figurel0: Paticipants of the Workshop on Small Hydropower Framework Conditldgarnda

After the opening D. Marlone asked tparticipantsto introduce themselve®. Marlonethen
recognized the presence of Elizabeth Kaijuka OkwenjetfierMinistry of Energy and iMeral
Development(MEMD as well asEwa Malicka (TRMEW) and Tasnhiem Jawaid (ERtEF)
HYPOSO partners who had travelled from Europe to participdbes iworkshop. He then
conveyed apologies from the HYPOSO Project Coordinator, Ingo Ball, who had not travelled to
Uganda due to delayed visa process.

After the introductionopening remarks were given by E. Okwenje. She gave a brief update on
the hydropover status in the country. She expressed the will of the Government of Uganda to
encourage private developers, as enshrined in the Energy Policy, National Developmiént Plan
and Vision 2040, to increase access to clean energy. She then appreciatedQEObtyject
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for all the support rendered so far to the local developers, especiallihtbe pilot sites
identified. In conclusion, she expressed the need to have a successor project when the HYPOSO
project ends, so that the identified pilot sites couddnurtured through the construction up to
commissioning phase.

The opening remarks given by the Chief Guest were followttk presentation delivered by
E. Malicka who, on behalf of I. Ball, shared with the participantetieralinformation about
the HYPOS@roject.

Among what she presentedcluded

1 Project overview,

Objectives of the Project,

The structure,

HYPOSO in numbers,

Impact in target countries in Africa (Uganda and Cameroon), and
1 The proposed B2B matchmaking event for the African partners.

= =4 4 A

She shared briefly about the Workshop on Framework Conditions that took place in Cameroon
early in 2022nd about the sites visitad the capacity building courses held in Cameroon and

in Uganda E Malickathen elaborated on the HYPOSO Handbook and the last activities for
Africa- the B2Bmatchmaking event to be organisedRENEXP@ Salzburg (Austrian 30

March 2023and the bsiness cooperation study tour for stakeholders from the target countries

to be organised from 3 to 13 May 2023 in Europe.

Figurell: From the left: D. Marlone openitige Workshop on Small Hydropower Framework Conditidugainda and E.
Okwenije giving an overviewsnfall hydropowersectorin Uganda and iteole incleanenergytransitionfrom the perspective
of the State Policy

Finally, E. Malickestedthe objectives of the workshothat had just begun as follows
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1 presentation and discussion on the framework conditions for the development of small
hydropower projects in Uganda based on the analysis performed by HYPOSO experts
and examples of selected case stgddf small hydropower projects,

9 discussion about the actual situation and needs for hydropower in Uganda,

1 discussion about proposals of facilitating the conditions of small hydropower projects
development,

1 concluding and making draft proposals of recomdagions.

Concluding, E. Malickaferred the participants to the HYPO®Mject website for more
information (www.hyposo.eu), adding that they could also subscribe to the Project Newsletter.

Next, D. Marlonepresentedabout the main outcomes of the analysis of the framework
conditions for hydropower itJgandamade within theHYPOSQ@roject together with a
Lithuanian partneg VDU .Hestarted byintrodudng himself as the Acting Chairman for HPAU
and recognised his Nationaldéxtive Committee members. He also informed the participants
that he was the new Chairman fdganda National Renewable Energy and Energy Efficiency
Alliance(UNREEBANd the HYPOSO Project Manadéxt, hentroduced his Project team.

He then requestednemberswho participated in the previouslYPOS@apacity Building
Courses, both in Kampala and in Yaoundé, Cameroon, to stand up for recognition.

Then, diring his presentatior). Marloneshared the following about Uganda

1 A brief about Uganda,

The powegeneration mix,

The energy situation,

State of smalydropower sectom Uganda

Policy and legal framework,

Investmentopportunities in small hydro power development, and,

1 The need to invest in small hydro in Uganda due to the gnedonment.

= =4 4 4 A

He explained that:

1 SHPs in Uganda are defined as plants with installed capacity of ugvia/2nd total
national potential is about 400 MW.

1 By 2019 there were about 20 operational SHPs with total installed capacity of 145.3MW
mainly by IPPs.

1 Unlike large hydro, which are located along the Nile, most SHPs are around Mt Rwenzori on
the western border and Mt Elgon on the eastern border.

f Over 50 potential SHP sites have been identifietl @l ysRikersUith a total of 210
MW.

1 Investment costs into SHP are estimated betweenilBon and 4 million USDper MW
installed¢ isolated or grid connected.

Describing the policy and legal framework he remarked that:
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framework for developers and operators.

Submission of application to award of generation license by ERA takesimag0 days.

REFITs give an incentive to SHP2@MW) if they intend to connect to the national grid.

All projectsizes benefit from standardized PPAs.

R

. Marlone highlighted conductive investment environment for small hydropower in Uganda
and mentioned thaBHP development has just started to progress which triggers the need of
basic knowledgabout hydropower andransferof the Europeartop-level experienceand
state-of-the-art hydro technology to Ugandan researchers.

As challenges haoted:

1 high upfront costs and limited access to eathge support and equity investment as
interest rates from commercial lendeneajuite high due to the perceived high risks of the
investment, and

1 a perception of high risk of default on payment by the singleakér.

According to D. Marlone this may, however, be a great investment opportunity for companies
and organizations thaitre ready to plough in long term venture capital.

As the main issue to address for the development of small hydropower in Ugandientified
need for more capacity building for developers of small hydro powdgamdawhich the
government would take on as part of the curriculum of its higher institutions of leaHgng.
also reiterated the policy environment by the Uganda government to suhygodevelopment
of small hydropower to help increase access to clean energy,,Whishigdwas enshrined in
documents like the Vision 2040, the NDP Il and NRM Manifesto, among others.

Figurel2: E. Malicka presentingeneal information on the HYPOSO progudthe objectives of the workshop

Subsequently, Beatrice Baratti (FNRipre-recorded presentation gave an overview on the
three selected pilot sites (Cheptui, Kibaale and Mihunga HPPs), for which prefeasitligity stu
had been elaborated within HYPOSO tasks. Thesehsitelseenvisited by the project experts

in 2021
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The key highlights of the presentation included

1 Preliminaries before site selection,

1 The selected sites,

1 Issues found (technical and environmental),

1 Conclusions and potential barriers for selected projects development

1 Final remarks
In conclusionsB. Barattistated that the preliminary chosen location of the intakes and
powerhouses are propeBhe said thasome improvement is possible for the conveying works
however itcould be very expensive for the Kibaale scheStee added that annection
distances to the national grid stay in a range not affecting the cost too. ®belpointed out
that there do not sem to be any significant barriers to the implementation of the projects;
their social acceptability is good and suitable mitigation measures of environmental impact
have been foreseen in the design.the final remarks B. Baratti stated thaetsites vidts
allowedHYPOS@xpertsa detailed overview of the proposed schemes. Furthermore, thanks
G2 GKS STFSOGAGS O2ttl02NF GA2Y o héyKerdakles LI NI
to collect all the basic information needed to prepare the sitakiation at prefeasibility level.
It was also noted thathe proposed schemes well represent the variety of hydroelectric
technologies, due to their wide range of head (&6 ¢ 30 m).Finally, she said thatoim
the point of view of the exploitableoflv rates, the data available are suitable to carry out a
reliable evaluation of the expected production, but they must be improved before going on
with the following design stages.

Next, further outcomes of the HYPOSO projeetrre presented. ThelYPOSO Mapith all
options for its use was shown in a peeorded presentation and a tutorial video made by
DA G yI (WWB)&PeSfifally, the presentation covered

Introduction,

Objectives

Materials and methods, and
1 Specific HP potential.

= =4 =

Subsequently,ite HYPOSO Platfoam an international promotion and partner mapping tool
was presented by T. Jawaid. Baid it was put up as an avenue to identify business
opportunities and partner mapg with EU companies. He also mentioned thatRlagorm

was about matchmaking and promotion of networking for the European hydropower industry
and their counterpart in the target countrielde went on to emphasise the benefits of the
HMatform, which intude:

1 thatitisfree of chargeexclusive and secure,
1 hasan international target market, and
i isa onestop shop

25



HYPOSO

Then, T. Jawaglided the participants about how to register on to the HYPOSO Platform. The
registration was either direct through www.hyposo.eu or downloading the registration form
via platform@hyposo.eu T. Jawaid alspequested the attendees to download the HYPOSO
Handbook from the HYPOSO website.

The followingwo presentes sharedtheir view about thestate of smallhydropower in Uganda

and itsrole intransition to clean eergy. As mentioned earlier, this day was also the World
Consumer Rights Day, whose thetne & W/ f STy 9 yE Qlieénjhighightgdioh G A 2 v &
the overview of hydropower regarding the state policy. She rerated the fact that government

had the will to support the development of small hydropower projects in the country, as one

of the ways ofncreasing access to clean energy. She explained that this was clearly enshrined

in some key policy documents, like the Vision 2040 whose target is to increase access to 80%
by 2040, National Development Plan Il and the Energy Policy.

After providing thestate perspectiveby E. Okwenj&;eoffrey Kamese frotdganda Consumer
Action Network (MCAN)presented the Consumer Advocacy Grqgrspective. First, he
thanked the HYPOS#®oject for the opportunity to present consumer perspectives on the
subject matter. He mentioned that energy was a critical point for everyone, depending on how
each person consumed it. He mentioned the different sources of energy options that
consumers had at disposal, adding that the development and consumption of onerop
needed to be encouraged, because it was consumer friendly and has various bénefits.
Kameseargued that small hydropower was an important area to considexrdonsumer. He
added that the cost of developing SHP was relatively low, compared t@ttarbs, hence a
high benefit for the consumers. In conclusiGn Kamessaid thatregardingconsumer rights,

he voted for the construction and usesshall hydropoweim Uganda, as the best option that

will help Uganda transition to clean energy.

This was followed by the last two presentations on barriers and experiences in small
hydropower plants development from the point of view of the private sector (presented by the
| ,th{h LAf23G LINRP2SOGQa RSOSt 2LISNAE )abdfiteNR aol

public sector (presented by David Lubega representing the government agency UEGCL).

B. Mbaine, the developer of Cheptui SHP, one of the three sites selected in the HYPOSO project
in Ugandagave a brief presentation on the barriers and expeegswot SHP development under
private sector. He said, as a developer, their company had started developing Cheptui SHP,
which theyhad planned to commission in 2026ne of the challenges they had faced was
mainly financing. They also needed high levgkeptalesigners, but who, unfortunately, could

not be found in Uganda. He said this outsourcing added costs.

Adding on the above, J. Pilar, from the same company, also spoke about the barriers and
experiences of SHP. One of the key impediments to SHRgeeat, he said, was lack of
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reliable data to help investors make informed decisions. He expressed gratitude that the
HYPOSO project had helped address this through the creation of the HYPOSO Map and
Platform. He mentioned the need for power in Uganda strehgthened on how to make it

count is by building SHP in Uganda. He also cited the restriction by Electricity Regulatory
Authority (ERA) for any developer not to hold licenses for more than one project at a time.

Ugandan selected sites: Mihunga HPP

HYF0S0
Uganda SHP, way to go!

« There is a need for capacity building
within the government institutions,
particularly in relation to planning, design
and construction of hydropower plants.

« With electricity generation identified in
Uganda Vision 2040 as one of the key
strategic interventions for social-
economic transformation of the country, a
6% annual increase is a good incentive
for prospective developers.

The rmc b v A 4o Y e L e 2030

Operational Hydropomer

FORM TO BECOME
THE EUROPEAN SHP INDU!

B " " 7 European Suppliers / Service SHP Stakeholders from the
5 v G organisations ¥ ¥ 117050 target countries
%, Classified in accordance ta their SHP business partnersfor Evropean
o - ‘business focus along the Small =
3 | Hydro Power (SHP) Value Chain

Operational hydropower plants (UG) B
Potential hydropower sites (UG)

Figurel3: Image of fragments of presentations from the Workshop on Small Hydropower Framework Condigiandan

D. Marlone interjected that the reason why HPAU was founded was to help its members speak
with a collective voice to influence government revise any potibies that hinder smooth
investment in hydropower development. He urged the participants to contact the HPAU staff
present for details of how to subscribe.

Ly GKS f1 a0 LINBaASYyGlriGA2y 6KAOK T2ffoRagmBIRE 5
hydropower developmentisted the projects run by the government. He thanked the team for
organizing the workshop which made it possible to know what is on ground. He went on to
share experiences and barriers that the government is facing towards SidEntitened that

the government has several regulatory functions which would help the developers. He
mentioned that as a nation the primary function was to avail power to its people and
encouraged developers to help them in that calde.ubegaalso saidhat the government

had tried to put mechanism in place to increase power generation to its nationals. He noted
that several developessstart projects but are faced with delays and that affect planning on the
side ofthe governmentHe added that developers have scarce and incorrect information about
projects presented which is not sufficient for financing from the government. He thanked
HYPOSO for putting in an effort of giving information about sites and requiresiémsgards

to hydropower.To the HYPOS@®oject, he requested the team to use well the information
they had captured during the studies and update it on the platform. He urged the team to move
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from studies to preliminaries that can be used for execution of the prajecexpressed the
desire ofthe government to make the reports of the feasibility studies accessible to the public
through the HYPOS®&atform. He appreciated HYPOSO for the work done and mentioned that
he was supposed to point out barriers but saw wodimping out recommendations instead.

After the first part of the workshofhe certificates of completion of thelYPOS@apacity
Building Course were awarded to graduates of thersm orgarsed for African key
stakeholders in January and February 20@8in HYPOSO WPA4.

This part waollowed by the discussion, moderated by D. Marlone together with T. Jawaid, on
the actual situation and needs for hydropower in Uganda as well as on the ideas how these
needs can benet and how the development of small hgdsrojects can be facilitated. The
views and ideas were discussed together with invited guespsesenting governmental
institutions utilities,as well as with project developers and investors. The details of the debate
are described in chaptér.2. Themain points of the discussion were then summarizeé by
Malickawho, on these grounds, also formulated the ideas of recommendations for decision
makers inJgandaon how to tackle the barriers faced by small hydro developers and investors
(see chapteb.3).
]

Figureld: Speakers of the Workshop on Small Hydropower Framework Conditigaadia (from the left: T. Jawaid, J. Pilar)

The workshop was filmed, and the recording is available for interested pé@niesg the
workshop short interviews about the HYPOSO project and the workshop were recorded with
D. Marlone, E. Okwenje and E. Maliakd broadcastetty UBC TV, Uganda's natiostakion.

They are available at the following link:

EU HYPOSO Project helps support small hydro power development in Uganda
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5.2 Discussion

The debate on recommendations falgandato facilitate national investment friendly
climates for hydropower based on the presented case studies and outcomes of the framework
analysis was moderated By Marlone and T. Jawaid/hile opening the debat®. Marlone
explained that the aim of the reéing is to discuss legal, financial, and economical environment
to increase the share of renewables, especially small hydropowégaimda Then he invited
guests to ask questions and make statements.

The first question was addressed3iyaban Sserunina (CONSENT). Manted to learn more
about kinetic turbines and how they could be used in UgaRdaponding to this,. Dawaid
suggested looking at the technologies described itH¥iEOSO Handbook.

Stephen LumyKIBAALEHPEXpressed concern aboatquiring different permits from the
various regulatory bodies, which he said seemed to be uncoordinated among the government
agencies. He requested that these agencies put an effective way of communication concerning
their services to the developerkPFlar expressed the same view about acquiring permits and
gave his experience where he submitted in December 2021, but by March 2023 he had not got
the permit yet.

Figurel5: Participants discussing at the Workshop on Small Hydesg-ramework Conditionslilyanda

Paul Mwirumub{HPAUhad an argument that the regulatory bodies be housed in a central
place for easy access of permits and processing of applications. He expressed concern that
some government agencies at times seenedinance themselves to conduct feasibility
studies; then when investors came, another feasibility study for the same project would be
carried out. About the HYPO$Iject, he wondered what the future would be like, after the
project ended. He said themgas need for a successor project to HYPOSO, to help take the
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selected sites to the next level. Finally, he commended the effort by developers coming
together under one forum like HPAU, citing the Regional Power Poo) mehgzhdcame about
mainly as aesult of a joint voice from the developers.

B.Mbaine spoke about having a voice as developers and mentioned that this would have been

the best platform for policy makers to be represented. He said the grid infrastructure needed

alot of investment. He f a2 LR AY (ISR 2dzi GKS W5SSYSR 9y SNJ
concern that it was not there in the Power Purchase Agreement. He also wondered about how

the onestop shop would operat@adding that private developers were not involved during the
consulation. He noted with concern the latest climate change effects, especially about the
floods that frequently happened on River Nyamwayuinging the developers to be aware of

such natural risks as they planned their projects. He expressed the need fancescwver for

potential risks faced by such projects, whioh said should not be borne by the developer

alone.

Another participant asked about the HYPO®&P and how often thenap would be updated,
due to constant changes in hydrology.

Figurel6: Speakers and Participants of the Small Hydropower Framework Conditions Workshop in Uganda

Joseph Bwambal@ ICOPLANhoted that the biggest challenge waswsr evacuations from

the HP projects. He urged the HYPOSO team to make themselves familiar with documents that
had evacuation timelines and plans. He also urged the HYPOSO members to fill the standardised
documents that were available at ERA and NEMa#tional Environment Management
Authority) websites, for guidance. He then advised developers to always endeavour to do
intensive studies before handing in their applications.
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Emmanuel Ruhwez&REEN FOCUS ENGENEERMNBasised the issue of finances that
needed to be sought when developers had done some preliminary phases on their projects.
D. Lubega talked about the issue to centralise regulatory functions and objected the issue of
other functions housing each othexgardinghydropower

5.3 Conclusions and recommendations

After the debate the time has come for the summary of the discussion and formulating ideas
for recommendations. E. Malicka took the participants through a roundup of the discussions.
Below are the points she highlighted:

1 The financing issue, in particuthe problem of the financial capacity of the Ugandan
site owners/developers to meet the financial requirements

1 Need oflocalexpertise on HPP designing

1 Lack of infrastructure to deliver electricity generateglanned SHPRs the power
grid leading taisk of norbankability of projects

1 Need of outcomes from feasibility studies to be shown to HYPOSO pilot projects
developers

1 Scarcity of irdepth information to develop sitedentifiedin the HYPOSO Map and the
need of continuation of HYPOSO

1 Prohibiion by the electricity regulator to proceed with a few projects at the same time
and necessity to complete one project before applying for another

1 The problem of time&onsuming procedure® obtain permitswhile other permits
expireand need for regulatgr bodies to communicate to each other or need for aone
stop shop for HP development; E. Malicka explained the issue of havirgtapsbop,
which she said would help have the different regulatory functions under one roof but is
not easy to introduce abe example of the Europeamuntriesalso show.

1 Need to engage government to provide solutions to overcome the baneetioned
above and need for representation of HP developers on government consultative
forums as well as the need for representatid I 2 BSNY YSYy G |G K& RNP
events.

1 Lack of knowledge and/or information by applicants to develop hydropower projects
and mistakes made by them in applications

1 Impacts of climate change and need to regularly update the HYIR&&5O

1 Need forisurance cover for HP projects; E. Malicka commented that, like in case of the
Polish small hydropoweissociation she representm insurance programme for SHP
owners could be negotiated kan associationn Uganda Each SHP owner can than
conclude an isurance contract on secure terms negotiated for members by their
association.

After summarizing the discussion and drafting the ideas of recommendations E. Malicka
reminded attendees of upcoming HYPOSO events:
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1 The B2B meetings between African stakeholdetsEU hydropower industry,

1 The HYPOSO business cooperation study tour for stakeholders from the target
countries, and

1 the Final HYPOSO event in Delft with presentation of recommendation papers
elaborated among otherdased onthe conclusions from the snhahydropower
framework conditions workshops.

Finally, E. Malicka gave a vote of thanks for the participation that made this Workshop on
Framework Conditions very successful. She thanked D. Marlone and the HPAU team for
organising the event.

Salima Kyomugndo, a key stakeholder from UNREEEA, gave a vote of thanks to the
HYPOSO team for organising the function on behalf of the participants.

T. Jawaid then gave closing remarks on behalf of the HYPOSO Project Coordinator. He
appreciated all participants ftineir active engagement during the workshop.

D. Marlone emphasised the need for a successor project to the HYPOSO IRedjeen
encouraged participants to visit the websites of www.hyposo.eu, www.hpaul.org and
www.unreeea.org for more information and updates. He informed the participants that the
Africa 2023 Conference and Exhibition on Water Storage and Hydropower Development
that was postponed in 2022 was scheduled for July at Munyoyo Commonwealth Resort
Hotel. The HYPOSO Project was expected to participate. He promised the participants more
information once it was availed. As for the team that was expected to travel for the
European business cooperation study tour in May, he said preparations were underway and
the shortlisted participants would be informed accordingly. He encouraged the fzantscip

to keep in touch in case of any follow up discussions. He then declared the workshop closed.
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5.4 Annexes

5.4.1 Programme

To have an impression about the programme of the workshop an image disthbuted
agenda of the event is shownhkigurel8.

Hydropower Solutions

HYPOSO

Hydro Power Solutionsfor Developing and Emerging Countries

Programme

Workshop on Small Hydropower Framework Conditions in Uganda

HOTH. AFRICANA, KAMPALA

Time Activity Responsible

8.30am- . o )

9.00am Arrival and registration Secretariat
9.00am-

an Self introductions Secretariat

9.15am

9.15am- . .

9.30am Opening remarks from the Chief Guest MBEVID

9.30am- ) .
9.45am Key note address from HYPOSO Advisory Board Member Eng. Irene Muloni
9.45am- | Introduction - general information on the HYPOSO project Bva Malicka/Ingo
10.00am Ball
10.00am-

10.30am Goffee Break Hotel
10.30am Presentation of framework conditions for hydropower in Uganda

10' 45am based on the outcomes of framework analysis of the HYPOSO | Dan Marlone

' project

11.45am- | Presentation of the selected 3 case studiesin Ugandaand potential | Sudio Frosio ¢ pre-
12.00pm | barriersfor these projectsttevelopment recorded
12.00pm- | HYPOSO Map ¢ identification of potential small hydropower sites VDU C pre-
12.20pm | inthe target country recorded
12.20pm-

12.30pm | HYPOSO Platform Tasniem Jawaid

AProject Funded by the European Union, Implemented by Hydro Power Association of Uganda
Insurance Hs, A 2, Wing 7, Quite 14; P. O. Box 28190, Kampala, Uganda; Tel. +256 414 595978, Mob. +256 772 883434
Email: dmarlone@yahoo.com, Websites: HPAU www.hpau.org, HYPOSO www.hyposo.eu
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Hydropower 5olutions

HYP 0S50

12.30pm- Small Hydropower in Uganda and its Role in Clean Energy Transition

1.00pm —the perspective of the State Policy

1.00pm-

2.00pm Lunch Break Hotel

500 Barriers and experiences in the Small Hydropower Plants SHP

.00pm-
P development — the view of the private sector Developer
2.20pm
Barriers and experiences in the Small Hydropower Plants SHP | Electricity

2.20pm- . .

540 development — the view of the public sector. Regulatory

A40pm
P Authority
Discussion on recommendations for Uganda to facilitate national | All participants —

2.40pm- | investment - friendly climates for hydropower based on the | Dan

3.45pm presented case studies and outcomes of the framework analysis Marlone/Tasniem

Jawaid moderating

3.45pm-

4.00pm Summary of the discussion and follow up actions Ewa Malicka
4.00pm-

4.30pm Award of Capacity Building Course Certificates Tasniem Jawaid
4.30pm-

5.00pm Coffee and Departure at Leisure Hotel

A Project Funded by the European Union, Implemented by Hydro Power Association of Uganda
Insurance Hs, Fl 2, Wing 7, Suite 14; P. O. Box 28190, Kampala, Uganda; Tel_ +256 414 595978, Mob. +256 772 883434

Email: dmarlone@yahoo.com, Websites: HPAU www hpau.org, HYPOSO www hyposo.eu

Figurel7: Programme of Workshop on Small Hydropower Framework Condititgemnita
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5.4.2 Participants

To have an impression about the participants of the workshop the list is shown inlBigure

NO. NAME ORGANIZATIONS DESIGNATION

1. |BUKUSUBA RODNEY UNREEEA MEVBER

2. |EIZABETHK OKWENE MEMD PRINOPLE ENERGY OFFICER
3. |MASEND PATRICK QREEC PROJECT QCOORDINATOR
4. | BRONIAKATUSIME SVMART TV REPORTER

5. |MusSUBUZITESSU SVART TV CAMERA MAN

6. | TIBAGALIKAFELISTUS REBI LTD AGOOUNTANT

7. | SBVIBATYABENARD HPAU SECRETARY

8. | DAVID LUBEGA UEGAL QVI-NAMANVE

9. |MAEDERO SAMUEL UCAN TREASURER

10. |LOYCRVIAEDERO UCAN MEMBER

11. |B.SARAH MABANGI BAM ENTERPRISE LTD MANAGING DIRECTOR
12. |ABDU KALEBVA HPAU TREASURER

13. | ENG.DAVID CHEPTOEK DIRECTORATEOF WATER RESOURCE MANAGEMENT | AG ASSISTANT COMMISSIONER
14. | ARNOLD JONATHAN AYENY QREEC PROJECT ENGINEER
15. | TASNIEMJAWAID EREF RENEWABLE ENERGY EXPERT
16. |EwAMALCKA TRVMEW PRESIDENT

17. | JACOB SENDAGIRE UNREEEA PROGRAMS QOORDINATOR
18. |NALUGYA AlSHA RWENKUBA ELECTRITY QO.LTD ELECTRICAL ENGINEER
19. | RACHEALKISAKYE HPAU SECRETARIAT

20. | MUHIRWA SHRLEY HYPOSO SECRETARIAT

21. | ENG.JOSEPH BWAMBALE TICOPLAN MD

22. | KEDDIDAPHINE UCAN SECRETARY

23. | MUKUNYA STANLEY UBCTV REPORTER

24, | MBAINEBENARD SEBHE HYDRO DIRECTOR

25. |JAN PILAR SEBHE HYDRO DIRECTOR

26. | MUTUNGYI MUHAMMAD HPAU SECRETARIAT

27. | KAMESEGEOFREY BIVA D)

28. |WINYI AHAKIM HPAU MEVIBER

29. | SYAYIPUMA PATRICK RWENZOR! POWER DIRECTOR

30. |BVIMANUBL RUHWEZA GREEN FOQUS ENGENEERING DIRECTOR

31. |BENSON KIZzA POWERCON LTD SECRETARY

32. | ELEEANORAH C TUNDA HPAU MEVIBER

33. [LUmMU sTERHEN KIBAALEHPC DIRECTOR

34. | SOPHEMUKITE UCAN OFFICER

35. | SOLOMON OKONGOOOLA HPAU NECMEMBER

36. | SHABANSERUNKUMA QONSENT DIRECTOR

37. |PAUL MWIRUMBI HPAU BOARD MEMBER

38. |KYOMUHENDOSALIMA UNREEEA FINANCE MANAGER
39. |AU KAYONIO GFE CEO

40. | MBEBZA CHRISTINE HPAU SECRETARIAT

41. | MARK LUBEGA HPAU aMm

42. | BMILLYMUSIMENTA HPAU MEVBER

43. [NAMBIRESTY HPAU MEVIBER

44, | NAGAWATRACY HPAU MEMBER

45. | KAYONDO SAM TREVOR HPAU MEVIBER

46. | SAM SENDIWALA HPAU MEMBER

47. | NAKABOWA SARAH HPAU MEMBER

48. |KAYEMBA HAKIM HPAU MEVIBER

49. | DAN MARLONE HPAU/ HYPOSO CHAIRVAN (AG)

Figurel8: List of participants of Workshop on Small Hydropower Framework Conditigias dta
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6 Workshop on the framework conditions for small hydropower in
Bolivia

6.1 Overview

The Workshop on Small Hydropower Framework Conditi@ddiiiawas held or22 Juh2022
in Cochabambalt was organised by the project partners TRMEW (Poland)M&&Bolivig.
The workshop, taking plaeg¢ Universidad Mayor de San Simon (UMB&8ught togetherl9
on site participantsand over 55online (for the detailed list ofegisteredparticipants see
chapter6.4.2).

|II |n

Figurel9: Participants of the Workshop on Small Hydropovean@&work Conditions Bolivia

Andres Gonzales (UMSfEened the event and welcomed the guests, and after that Ms Ewa
Malicka (TRMEWjave opening remark&lext,shepresented the general information on the
HYPOSO project as well as on the objectives of the workshop. The latter ones were defined as:

1 presentation and discussion on the framework conditions for the development of small
hydropower projects iBolivisbased on the analysis performed by HYPOSO experts and
examples of selected case studies of small hydropower projects,

1 discussion about the actual situation and needs for hydropowgolivia

9 discussion about proposals of facilitating the conditionsnaflishydropower projects
development,

1 concluding and making draft proposals of recommendations.

SubsequentlyMauricio Villazon (UMSS8jesented the main outcomes of the analysis of the
framework conditions for hydropower iBoliviamade within the projectogether with a
Lithuanian partner VDU.He gave an overview on the electricity mix and energy situation in
Bolivia and described the actual situation of the small hydropower sector. He explained that:

1 Small and micro hydropower plants are mainly bailisolated and dispersed rural
areas.

1 Most of the isolated rural areas are far from the national grid, so electricity generation
from small/micro hydropower plants is the most efficient energy solution for these
areas.
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1 Bolivian small hydropower plantseaup to 5 MW, however within the HYPOSO project,
the standard definition is up to 10 MW.

Figure20: M. Villazon presenting tr@itcomes of the analysis of the framework conditions for hydropoweniia Boli

M. Villazorspoke about research need in the hydropower sector in Bolivia, stating that:

1 Small number of companies limit the development of projects

1 There is lack of incentive from national government, organizational structures, financing
mechanisms

1 There is no specialised Hydropower or Hydropower engineering study program in
Bolivia

1 Hydropower is usually part of renewable or energy studies or even civil or mechanical
engineering.

He listed the only academic institutions that somehow are involved in the hydropeeter,
and they are:

1 Laboratorio de Hidraulica (Hydraulics Lab) is a research unit of Universidad Mayor de
San Simon (Cochabamjend

1 Instituto de Hidraulica e HidrolagfInstitute for Hydraulics and Hydrology) is a research
unit of the Universidad Mayor de San Andres (La Paz)

ConcludingM. Villazoremphasisedhat:

1 The HYPOSO project aims to support the development of emerging countries through
hydropower solutions.

1 Bolivia is a country with a high potential for generating electricity through the
hydropower development (either micro, smatledium,or large schemes)
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1 There are very few companies in Bolivia offering services or equipment for hydro
projects.

1 Thereare restrictions about data access (national and private institutions)

1 There is a need toneourage link between private companias.( equipment
manufacturing and/or distribution within the hydropower sector) and local institutions
(e.g.,national govenment, universitiesand local companies)

1 There is a @ed to improve organizational structures and financing mechanisms for
encouraging the development of hydropower projects.

Bolivian selected sites: LAMPAYA PAMPA

Rio Candelaria + channel

Figure21: N. Frosigresentinghree selected pitcsites

Next Nino Frosio (FN) presented the three selected pilot sites (ROR_464009, ROR_464033 and
Lampaya Pampa), for whjckwithin the HYPOSO projeqgbrefeasibility studies will be
elaborated and presented to the European hydropower industry. Thesevedre visited by

the project experts before the workshode concluded that the preliminary location of the
main hydraulic works, such as intakes, conveying works and powerlsaesasgd to be proper

and pointed out thain the RoR schemes, the masitical items were related to conveying
structures, located along mountain slides with possible instability problems. Therefore, he
stated, tunnels seem to be the most reliable option, despite its ¢tstalsosaidthat the
construction of a 95.000 frpond foreseen for the Lampaya Pampa scheme was for sure
challenging, however, it seemed to represent a great chance for the economic viability of that
project

In his final remarks, N. Frosio mentioned that the sites visits had encountered unexpected
difficulties in accessing to some parts of the proposed schemes but the effective collaboration
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collect the basic information needed to arrange the sites evaluation at prefeasibility level.

N. Frosio added that the heads they had checked using GPS equipment and on the available
maps nearly corresportd those mentioned ithe preliminary evaluation of the proposers. In

his opinion, the accurate flow rate measures, carried out regularly and in proper way by the
proposers, would be a very important support to the design and to a reliable evaluation of the
expected generatioonf the power plant.

T
Hydropower solutions for developing and emerging countries Bolivian selected sites: RoR_46400%

(m MAIN HYDROPOWER PROJECTS Hw

Powerhouse area

Intake area

1. RoR_464009
2. RoR_464033
3. Lampaya Pampa §

b) The Zongo cascade system, north of La Paz city
composed of small hydropower plants

Figure22: Image of fragments of presentations from the Workshop on Small Hydropower Framework CorBdliwe in

The presentations were followed by the discussion, moderated by prof. Bernhard Pelikan (FN)
on the actual situation and needs for hydropoweBaoiiviaas well as on the ideas how these
needs can be met and how the development of small hydro projects can be facilitated. The
views and ideas were discussed together with invited guests, i.e., representatives of
1 Ministry of Energy
Ende Corporacion (Nationalectricity Corporation)
Ende Corani
Ende Valle Hermoso
CNDC (national committee of Electricity Dispatchment)
Antezana importations
FTI Bolivia
Ice Ingenieras
Synergia
UMSS (studen@ndresearchers of different units)

=4 =4 4 4 4 -4 -5 -5 2
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The details of the debat&re described in chapt&2. The main points of the discussion were
then summarized by prof. Pelikaich could serve g®tentialrecommendations for decision
makers irBoliviaon how to tackle the barriers faced by small hydro developers and investors
(see chapteb.3).

At the end of the workshop further outcomes of the HYPOSO prajeetHYPOSO Map and

the HYPOSO Platformvere presented to the participants as tools mddeincrease the
number of investments in sustainable projects in target countries as well as to stimulate the
market uptake of EU technologies there.

During the workshop an interwvieabout the HYPOSO project and the workshop was recorded
with A. Gonzaleand broadcasted by UMSS media. It is available at the following link:

https://fb.watch/jAehi8z] 4/

THE HYPOSO PLATFORM - IN

TERNATIONAL PROMOTION AND
PARTNER MAPPING WITH EU OMPANIES i

THE HYPOSO PLATFORM TO BECOME THE PROMO

TION/MATCH
THE EUROPEAN SHP INDUSTRY | MAKING RIATEORMIFOR

KEY EXPORT MARKETS

A i o e e

reament gy —

Figure23: E. Malicka presenting the HYPOS® Ma

6.2 Discussion

The debate on recommendations Boliviato facilitate national investmentriendly climates

for hydropower based on the presented case studies and outcomes of the framework analysis
was moderated by B. Pelikan. While opening the debate B. Pelikan explained that the aim of
the meetingwasto discuss legal, financial, and economical environment to increase the share
of renewables, especially small hydropower,Blivia B. Pelikan mentioned that some
characteristics of themall hydropowesector in Bolivia and some needs in this respack

been already presented earlier that day by M. Villazon in his presentation.
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The discussiostarted with a statemenimade by one of the participanthat in Boliviasmall
hydropower projectsare seenas the way tqrovideaccess to electricity for smatwns or
rural area. As an example, he mentioned the regiorCafoico river where the right side of
the riverhasaccess to the gridhile the left sidehas no accessHe continued explaining that
it is possible tanake connectionto the nationalelectricitygrid but alsat is possible tdave
somesubstationged by small hydropower planttssupply electricity temall towrs or villages

N. Frosio commented that one of the importanmsof the HYPOS@rojectis to keep the
sccial perspectiveHerecalled his experience in Afrigainting out thatit isnot onlyanaccess
to electricity whichcan beimportant for local populations but also the cost of electricity
provided.Other participants agreed that Bolivia rural populansface similar problem$r

i ‘ e i ‘ lj‘ | :‘ -|
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| L B |
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Figure24: Participants discussing at the Workshop on Small Hydropower Framework Condttvisiin

Janusz Steller (IMP PAN) added that he would appreciate to receive information on the needs
of local communities living close to HYPOSO pilot sites because in the HYPOSO project he is
responsible for providing the social impact assessment for thesetsitedso wondered how
electricity generated in SHPPs being pilot projects would be distributed. He suggested that it
would be reasonable to even erect some local distribution grids to be able to distribute the
electricity locally. In connection with thig#ment, another question emerged, whether the

pilot sites would be connected to the grid or if they were planned to be off grid. B. Pelikan
explained that they would be connected but the idea of the HYPOSO project is that they should
have a substation anglpply electricity to people leaving nearby. N. Frosio made a comment
that from the technical point of view connection to the grid is always great opportunity for the
power plant because if it is not connected to the grid, it exploits maximum 60 pefdiet o
possible production.
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to the grid. Fernando Ledezma (UMSS) answered that there is a map of potential sites to be
shown later at the workshojg. Pelikan explaed that the threeoilot sites are showcases and

more couldbe developedollowing these examplebut it is expected to happen beyoride

framework of theHYPOS@roject.

Rodrigo Antezana, representitigg private sector wanted to know haprivatecompany can

be involved in the HYPOSO project. B. Pelikan explained that it is not possible tdcstep in
HYPOS@roject at this stagbut whenother projectsare developedollowing the path shown

by pilot projectsprivate companies can be involved in thel recommended idea was to
register at the HYPOS$atform to make contactdind potential partner&and get involved in
projects

Figure25: Discussiomt the Workshop on Small Hydropower Framework ConditioBslia

The next question was posed by M. ¥illato Jose LuiBlores fromNational Committee of
Electricity DispatchmerlCNDChabout kgal issuesnd possibilities for privatinvestors to
develop SHP project3. Floremnsweed that there is an authorityMce Minister of Energy)
making decisionabout grid connectiosby private SHRvestors N Frosiasked isuch SHPPs
owners carconsumeelectricity from their plants in their ongompanies and if is possible to
sell generated electricityto others. J.Floresanswered that theoreticallypoth options are
possible. NEFrosio recommendedraodel which he finds very effective inseaof small hydro,
in whichelectricity from SHPRB first supplied to rural areaw local companieand then
delivered to the national gri®Dne of the participantsommentedthat there are some models
of thischaracter where plants cover the needs dittown factories or towns and thdeed
the electricity gridwith surpluseshut these models in Bolivia armeore related to biomass
energy.

The next question was posed byPBlikan about the number of private SHPnifinBolivia
and the answer was that there are 3 oc@mpanies with private plant3hey also work in a
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model ofselfconsumingelectricity firstand feeding the gridith surplusesk. Malicka asked if
there is any general law for@kekinds ofprivateprojects orif regulatoryconditions for them
regarding grid connection or electricity distribution and sale are decided case by. Gtsdler
addedthat suchprinciples and tariffsn Europeare established and known in advance for
investors E. Malickaalso askedabout distinction in electricity pricegpaid to generators
dependingon the source of electricity-. Ledezma answerékat there are regulations with
suchdistinction

Next N.Fosio asked about the attitude of the environmentalists towardall hydrpower in
Bolivia M. Villazon answered that smiajldropowerprojectsare welcome whiléargerplants
face protests. Olivebaavedra fronniversidad Privada Boliviaadded thatin case of large
projectsthe problems are more socithlan environmental,and theyrelate tothe need of
compensatiorfor people for flooding their lands.
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Figure26: Online participants of th&/orkshop on Small Hydropower Framework Conditidliiia

Other commens came onlinefrom Orlando Perez reesenting a private company. He
expressed a need faontact details to officials whoverseenew projectsat state agencies
permitting small hydrdde also informed about a special regulafi@nsmaligeneratorqup to

350 kW) which isrelated to distributed generation. He suggested that the ministry could
upgrade tle capacityto which this regulation applies

The case studies in Bolivia were of interest for the participating ENDEs. They asked about the
timing (when project studies Ivbe available) and about funding possibilities for these projects

B. Pelikan answered tharefeasibility studieshould beavailableby April 2023.More

guestions were then asked about pilot sites in Bolivia and the scope of the prefeasibility studies

for them.Next stepsoncerningJA f 2 0 LINRP2SOda 6SNB | faz2z &ddzwaSc
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Subsequently\. Frosio asked if theexe different regulatory approaches for different sizes of
dams in BolivieB.Pelikargaveanexample of Austria wheffer dams up tdl5 metershighand

of capacity up td million cubic meterghe procedures are easier. It turned out that in Bolivia
it is evaluated case by case by Mimistry of theEnvironment.

The next speakerepresentingenvironmental condtancy agencycommented about the
environmental procedureim Bolivia, explaining thahére arefour categories ohssessments
need to beconducted And both ministriesof environment and energyevealthese studies
for several month. He indicated the regulations from which these procedures come from.

Finally, eme local researchers from UM8&pressed their interesin the HYPOSO Map,
especiallyn the possibility of downloading different layers fram

6.3 Conclusions and recommendats

After the debate the timeamefor the summary of the discussion and formulating ideas for
recommendations, which was made ByPekan. He concluded the meeting by mentioning
the following

1 There is a lack of regulatiofes small hydropower even in some basic issGese by
case regulations often applied in Bolivia for hydropower projects are not good for the
sector because investors have no guarantees what decisions will be made regarding
their projects, which are quite costly. This is a discouraging factowvésrors.

1 In cases regulations exist they often cofnem a few authorities. It would be
recommended to have a one stop sh&uich a solution isot easyto introduce (even
not working in European countridsit it would facilitate projects

1 There is littleexperience in private hydropowerojects, only 3 private companies
developing small hydropower projects. For comparisoriustria or Italy there are
around twothousandprivate small hydropower planiis each country.

1 Regardingnvironmental aspecit seems to be an advantateat small hydro does not
cause severe problems. In some countrige Austiia) it is sometimeguite opposite
since environmental organisations consididgrat smallhydropower plants generad
little electricity, and their ensdnmental impact can still be large

1 Another advantagesthe existence dfariffsfor small hydropower and other renewable
electricity generators in Bolivia

1 It is very important to guarantee the supplegf electricity from small hydropower
projects tolocal communitieso they can benefit from these kinds of proje@tsis can
be compared to the situation in Europe sormed ago Communities withoutccess to
nationalgridsweresupplied with electricity froramall hydrawith an isolated grid/Vith
time theseisolated grids were connected to national grillserefore|t is goodmodel
to follow- startingwith isolated grids and then connetgthe SHP plant® the national
grid.
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1 The HYPOSO Platform is a useful to@dd&divian stakeholder&NDE showedinterest
in this application, due to the need to contact companies for equipment supply. Also
the representatives of private companies showed interest since they want to represent
equipment offers in Bolivia.

6.4 Annexes

6.4.1 Programme
To have an impression about the programme of the workshop an image disthbuted
agenda of the event is shownFRigure28.

Hydropower Solutions

HYPOSO

Programme

Workshop on Small Hydropower Framework Conditions in Bolivia

22 duly 2022, 9.00 ¢ 13.00, UMSS

9.00-9.15 Introduction - general information on the HYPOSO project

9.15¢9.45 Presentation of framework conditions for hydropower in Bolivia based
on the outcomes of the HYPOSO framework analysis

9.45¢ 10.00 Presentation of the selected 3 case studiesin Bolivia and potential
barriers for these projectsCevelopment

10.00 ¢ 11.00 Discussion on recommendations for Bolivia to facilitate national
investment - friendly climates for hydropower based on the presented
case studies and outcomes of the framework analysis

11.00¢ 11.15 Summary of the discussion and recommendations
Appendix 1

11.15¢ 11.30 HYPOSO Map ¢ identification of potential small hydropower sitesin
Bolivia

11.30¢ 1145 Appendix 2
HYPOSO Platform

11.45¢ 13.00 Lunch break

The HYPOSO Project has received funding from the ELiropean Union's
H2020 research and innovation programme under grant agreement No 857851

Figure27: Programme of Workshop on Small Hydropower Framework Condititiyeniaia
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6.4.2 Participants
To have an impression about the participants of the workshop the list is shown in Bigure 2
Workshop Participants on Small Hydropower Framework Gonditionsin Bolivia
JULY 22nd, 2022 - UMSS
Last name Name Institution
1| Antezana Rodrigo DIMARO
2| AvilSs Ribera Daniel Bernardo LHUMSS
3|Baratti Beatrice FROSIO NEXT
4|Bautista Condori Ruben ENDE CORPORACQON
5| Gardozo Rocabado Bvelyn QUZE-FCYT
6| Chipana Omar Unidad de Sistema de Alerta Temprana - La Paz
7|oca Guzmi n Rayza Bolivia UMSS
8| Escobar Marco UMSS
9|Hores Jose Luis @mitS Nacional de Despacho de Carga
10|Frosio Nino FrosioNext
11|Gamra Mario Carmelo UAMS - Universidad Autsnoma Juan Misael Saracho
12| Gonzales Amaya AndrSs Saul LHUMSS
13| Guill{en Salvador Roxana UMSS
14| Guzmt n Pe3aloza Sergio Leonidas LHUMSS
15|Heredia Gomez Marcelo Waldo LHUMSS
16| Hdalgo Rodriguez Ariel BENDE CORPORACQON
17]Jaldin Ochoa Gustavo BENDE QORANI
18|Ledezma Perizza Fernando Arturo LHUMSS
19|Magne Sgjas Angelica Rocio RED DE ENERGIAS
20| Malicka Bwva TRMEN (HYPOSO)
21|Martinez Caliva Virgilio Erain A
22|Mercado Garcla Nereida Gabriela ENDE CORPORACON
23|Mu3pz Vasquez Galo Osvaldo LHUMSS
24|Nina Gespo Humberto BENDE QORANI
25|Crellana Casazola Maria Alejandra ENDE GORANI
26| Pelikan Bernhard Frosio Next
27 |Perales Moises UAIMS - Universidad Autsnoma Juan Misael Saracho
28 |Perez Orlando
29|Prado Pablo UMSS
30|Ramirez Villarroel Leida InSs UMSS
31|Rodriguez Roca JosS Gabriel HIDROH ECTRICA KANATA
32| Rojas Zamabrana Daniel BENDE CORPORACQON
33|Romay Bortolini JosS Maria Salvador VICEMINISTERIO DE ENERGIAS
34|Romero MSrida Luis Mauricio LHUMSS
35| Saavedra Oliver Universidad Privada Boliviana
36|Seller Janusz Institute of Huid - How Machinery Pol Ac Sce
37| Vasquez Bazoalto Juan Veimar ENDE CORPORACON
38| Villazsn Mauricio UMSS

Figure28: List of participants of Workshop on Small Hydropower Framework CondiBofigian
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7 Workshop on the framework conditions for small hydropower in
Ecuador

7.1 Overview

The Workshop on Small Hydropower Framework ConditionEcuadorwas held on
26 July2022 in Quito, the capital oEcuador It was organised by the project partners TRMEW
(Poland) an@EPNEcuadoy. The workshop, taking plaaeHemycicle of the Escuela Politécnica
Nacional(EPN) brought together 48 participant§for the detailed list ofarticipants see
chapter7.4.2).

Figure29: Participants of the Workshop on Small Hydropower Framewnditions irEcuador

Patricia Haro, Professor at E6f¢ned the event and welcomed the guests, and after that Ewa
Malicka (TRMEW) presented the general information on the HYPOSO project as well as on the
objectives of the workshop. The latter ones werearasf as:

1 presentation and discussion on the framework conditions for the development of small
hydropower projects ifccuadotbased on the analysis performed by HYPOSO experts
and examples of selected case studies of small hydropower projects,

i discussion about the actual situation and needs for hydropowecuadoy

9 discussion about proposals of facilitating the conditionsnaflishydropower projects
development,

1 concluding and making draft proposals of recommendations.

Next,Luis Rios, Professor at GitBlsented the main outcomes of the analysis of the framework
conditions for hydropower ifccuadormade within theHYPOS@roject together with a
Lithuanian partneg VDU He gave an overview on the electricity situatiofc@uadorand
described the actual situation of the small hydropower settoludingpermittingprocedures
and financing options for small hydropower plamereover, [elisted the following challenges
for development of small hydropower plants in Ecuador

1 Lack of technical information
1 No effective technical integration of small hydropower plants into the electricity
system
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1 Prioritising &rge hydropower plantdy the government because of demam¢hich
diminishesmportance ofsmall hydropower

1 A reed to define strategies for the development of small hydropower plants through
publicprivate partnerships.

Figure30: L. Rios presentirtge main outcomes of the analysis of the framework conditions for hydropddrado

Next, Nino Frosio (FN) presented the three selected pilot sites in Ecuador (Nanegal 2,
Tandayapa and Gala), for which, within the HYPOSO project, prefeasibility wilidoes
elaborated and presented to the European hydropower industry. These sites were planned to
be visited by the project experts after the workshop. In his final remarks, N. Frosio pointed out
that EPN supplied FN a very detailed analysis of possibled of Nanegal 2 arficthndayapa
schemes. Ivasconsideredvery useful for FN during the planned site visits and as a starting
point for the definition of the final layout of these two schemes. About the present draft of the
Gala scheme, he sdiuat it looked like quite difficult to finanaue tothe very long conveying
works referred to its rated capacity. N. Frosio also thanked EPN partner for its proactive and
effective collaboration.

Subsequentlyk-ernanda Jaraepresenting théinistry of Energand Mines (MEMpresented
the view of the State Policy eamallhydropower in Ecuado6he spoke about regulations for
electricity sector in Ecuadgparticularlyabout those fothe development oémall hydropower
sector.She mentioned the followinggulations importanfor small hydro:

1 REGULATION 005/2021 "ParticipationSefigeneratorsand Cegenerators in the
Electricity Sector" with the objective to establish the techniopgrational, and
commercial conditions fdahe participation of selfenerators and cgenerators in the
Ecuadorian electricity sector.

1 REGULATION 001/21 "Regulatory framework for Distributed Generation-sopgdyf
of regulated electricity consumers" with the objective to establish the pposigor the
process of qualification, connectiomnstallation, and operation of distributed
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generation systems based on renewable energy sources for theupelly of regulated
consumers.

1 REGULATION 002/2021 "Regulatory framework for the participatibrstiibuted
Generation of companies authorised to carry out generation activities", whclhwvis
suspended and at the review. The objective of this regulation is to establish the
technical and commercial conditions to be fulfilled with respect to thelderent
and operation of distributed generation plants owned by companies that are authorised
by the Ministry to carry out the generation activity.

Figure31: From the left: N. Fraspresentinghe three selected pilaitesand F. Jarapresentinghe perspective of the State
Policyon small hydropower in Ecuador

Two next speakers, Alexandre Barahona, General MamadgeBS Ingenieria and Antoni
Villagbmez, SuManager of Hydroelectricity at EPMAPQuIto, delivered preentations on
barriers and experiences in the SHP plants development respectively from the point of view of
private and public sector.

A. Barahona elaborating on the experiences of small hydro projects development by private
companies based on the exampiethe project which had been recently deveddpy the
company he represents. The capacity of the SHP is less than 1MW and it entered to commercial
operation on 20 November 202Rle pointed out the time of certain stages of the project
development, namgt 1 year 7 months for construction (pandemic), 1 year 6 mdiaths
obtaininga credit, 3 yeardor obtainng qualification, 2 yearfor obtaining a grid connection

and 1 yeafor obtainng awater permit.

He listed barriers for the development of progagrouping them in three categories and
elaborated in detail on each category:
1 Procedures and Licences
W Lack of legal clarity
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w Lack of legal certainty
W Lack of decisiveness
1 Social oppositian
() ¢Environmental" groups fomeing rejection,

W Ignorance opeople
1 Funding
W Problems with ecess to creds
W No "Project Finance" physical collateral.

ConcludingA. Barahonatated that the laws should not be cancelled, suspended, or changed
within the period which was proposed earlier. The lawsilistfalfil their goals and purposes.

He also suggested that thariffs should be sincer&tating thahe gave an example of his
companyin whichthe repaymentof the investment of a hydroelectric plaistunder threat

due to very law tariffs for generateelectricity. He considers that there is a need of
communication about small hydropower projecfgeration,andit shouldbe standardised.
Finally, he recommended thdid stateandthe governments should promote creslib SHP
projects via benefits to financial institutions.

A Villagébmez presented the scope of activity of the utility he represents (EPMAPS), showed
examples of energy projects they develop, in which their intemgitmincrease energy
efficiency, water resources management optimisation and development of alternative
technologies as well amplementing acircular economy modeHe also elaborated on the

legal framework regulating these kinds of projects.

w MINI AND MICRO POWER GENERATION ALTERNATIVE m
4 Perspectivas a futuro HYPOSO TECHNOLOGIES

PEQUERAS CENTRALES

«En construceion
«Mazar ~ Dudas, San Antonio, San José
de Minas, Chorrilos

Figure32: Image of fragments of presentations from the Workshop on Small Hydropower Framework Corfdtimuom
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The presentations were followed by the discussion, moderated by prof. Bernhard Pelikan (FN)

on the actual situation andeeds forsmallhydropower inEcuadoias well as on the ideas how

these needs can be met and how the development of small hydro projects can be facilitated.

The views and ideas were discussed together with invited guests, i.e., representdtives of
Ministries ¢the Ministry ofEnergy andMine (MEM) as well as the Ministry of the Environment

(MAAE), public and private companies, scholars, and other stakeholders such as: CBS Ingeneria
andCBS Energy, EPMAPS, MAATEARCERNNR, IIGE, Hidroequinoccio EP, Constructora Nacional
EEQ, CIE, Fundacion Cice, EPN, WIEN UNIVERSITAT and the HYPO3© dgmls0f the

debate are described in chapté?2. The main points of the discussion were teemmarized

by prof. Pelikaand can serve adeasfor recommendations for decision makergicuadoon
how to tackle the barriers faced by small hydro developers and investors (see @t@pter

Figure33: Speakers of the Watkop on Small Hydropower Framework ConditioBsuador (from the left: A. Barahona, A.
Villagomez)

In the end of the workshop further outcomes of the HYPOSO prdfeetHYPOSO Map and
the HYPOSO Platforwere presentedy J. Steller and E. Malicks tools made to increase
the number of investments in sustainable projects in target countries assvilstimulate
the market uptake of EU technologies there.

7.2 Discussion

The debate on recommendations f&cuadorto facilitate national investmert friendly
climates for hydropowewas moderated by B. Pelikan. While opening the debate B. Pelikan
explain@ that the aim of the meeting is to discuss legal, financial, and econdrarmnalvork

to increase the share of renewables, especially small hydropoviesyador Then he invited
guests to ask questions and make statements.
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Figure34: Speakers anBarticipants at the Workshop on Small Hydropower Framework Condittamsdor

The first speaketaisedthe problemof regulatorystability. Hepointed outthat it is not
acceptable that the regulatisnwhich albwedinvestorscertaincalculatiors of electricity
priceswere suddenlghanged fothe projectswhichhad started operabn. He also
underlined thatobtaining arauthorisation fothe use of water takegery long timeyears. B.
Pelikan responded thatithin theHYPOSO project recommendations to solvedhgpes of
problemswill be elaborated. Heeferred to the experience @&uropean countries where
there is a long history aictivitiespromotingsmall hydrpower, participatng inlegislative
processes, angroviding recommendations for European governmémytshe small
hydropower sectarkE. Malicka confirmed that one of the aims of éhgoingworkshop is to
elaborate theinput for the recommendatiorpaperswhich will be elabrated within the
HYPOSO projeahd thensubmittedto policy makers.

J. Steller added that it is important to have appropriate arguments to be able to promote small
hydro and distributed sources of electricity. Angth anmportant argument is the quiéy of

the electricity provided to the grithy small hydropower plantashich enablesavoiding
transmission losses. He also underlined the importance of multipurpose use af danasly

for the electricity generation but also for water supply, water storage etc.

The net speakermentioned that thethought he wanted to share is that SHP projeate
alwaygelatedto water. So, it should be an issue of municipalities to be interested in developing
SHP projects. It can give them the possibility to becomsigéifient.

The subsequerdgpeaker wanted to comment on the electricity quality in Ecuadis company

is experienced in developimgany kinds oprojects and the quality of the grid haien been
verybadwith a lot of slutdowns. In some regior{for example around Quitd)is muchbetter

now but in some distant areas it still is a problddeconfirmedthat an SHP operatiocan
significantlyincrease the quality of the griBased orthe example obne of theprojects his
company developechearguedthat the qualityof the griddeclinesdramaticallywhen theSHP

they operate stops
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Then J. Steller commented ok Villagome® Siesentation on the various technologies of
energy recovery showed. He asked about the efficiency of such projects and on regulations
applicable to themA. Villagbmeanswered thathe issue of efficiency imder tests in the lab.

The next speakdreganhis speech bgxplaining that the problem iBEcuador does not only
concerntechnical losses in the grid but also commercial/business losses because of the threats
associated with situation in every province. As for quaidlisgrvicehe clarified thatndicators

are different for different companies providing electricity. He also mentiangwblem of
projectswhich have obtainethe enabling titles (they allow to buiddproject)o dziT K| @Sy Qi
started operation.The enabling titlesncludeamong othersa water concessianHaving this
concession grantednvestors are obliged to pay water fegkichpresents a serious problem
sincethe power plant is noyet operational. Therefore there is an obligatioto pay for water
eventhoughit is nd yet used for electricity generation.

The next problermentioned washe tariff for electricity Investors findhe period for which it
is establishedl5 year}¥ too short They find itdiscouragingnot to be able to determinghat
the rateof the pricewill be after 15 years.

Thefollowing speakerepresenting theMinistry of theEnvironmentadvisedhat the problems
faced by investorshould be reported tauthoritieswhich grantoncessions antthenthey can
report aboutthemto policymakersShe als@dvisedstakeholderdo report theissuedirectly

to the policy makergfor example the ministry she representSuchd G S I Y dgnayNdelig
finding solution She confirmed thevillingness of the ministry to interact with the project
developers.
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Anotherparticipant, goroject developenf the Palmira projegtcomplained about the financial
barrierscausedoy the polices that are not cledte recalled thenentioned beforeproblem of
payment obligatioven thougtthe projectis not yetoperative He also confirmed the lack of
knowledge abouthe period when the guaranteed price time expire. He appreciated the
possibility to exchange those kinds of problems between stakeholders and policy makers.

Figure36: Participants of the discussion at the Workshop on Small Hydropower Friar@ewditions iEcuador

The following speakemwondered about the difference in length of procedures between
Ecuadorand other countries. E. Malicka commented that lengftroceduresconstitute a

problem in many countries, including Europear$8he underlined the value akctoral

associatios which connect stakeholders and enable them discussing problems, comparing
SELISNASYOSa yR 6KIFGQ&a Y2NB AYLRNIIyid LINEGJAFR
She also gave an example of good praatancerning water fees that had been introduced in
Polandrequiring payments calculated as a percentade of LJ2 ¢ S Nledtdtitypydduttian

revenue$. Concluding, she encouragexset up a small hydropower association in Ecuador.

J. Steller asked about the details of water fees and ecological flow regulations. He also wanted

to know what kind of opposition there is protesting small hydro.

TheMinistry ofthe Environmen &  BSthtixeBnswered that the regulatioren ecological
flows depend very much oa project. A waterimpactassessmenis requetedto determine
what kind of water specieme presenin a water bodyShe pointed out that@logical flows
are not easy to determine because the regulati@iste tolarge projects. She underlined that
it is important to present proposafor policy makers and thelinistry is open to discuss on
them.

Another participant explained the questiohwater fees systerin EcuadarHe clearedthat

the way the water fee isalculated andmposedon a SHP is aubic meter per second
Concerning fish laddettse added thatn modern projectshere is an obligation in each project

to includeit. Hementioned that some exceptions can be made in case of public projects but
not in case oprivate ones.
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7.3 Conclusions and recommendations

After the debate the time has come for the summary of the discussion and formulating ideas
for recommendations, which wamade byB. PelikanHe pointed out the main matters
indicated by the participantshichincluded:

1 the need of severe improvement of the legislation with regards to regulations on small
hydropower includingsimpler approach towards this kind of projects and clear
distinction between small and large hydro

1 the need to improve the feasibility of small hydro projects which seemed to be closely

related to better access to information on projects development procedimethis

respect a recommendation of creating a small hydropower association in Ecuador was
formulated

the need of stability of tariffs at least for projects payback period

the need of improvement of water fees system,

the need to improvethe f £ 2 Ol GA2y 2F GKS SEA&AGAY3I 43INB
the significance of energy recuperation combining portable and wastewater systems

with hydropower

= =4 =4 A
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7.4 Annexes
7.4.1 Programme

To have an impression about the programme of the workshop an image disthbuted
agendeof the event is shown iRigure38.

Hydropower Solutions

Soluciones Hidroel®tricas para Pa?ses en Desarrollo y Emergentes.
Pais Objetivo: Ecuador

€0

PROGRAMME: Workshop on Small Hydropower Framework Conditionsin Ecuador

Tuesday, 26th duly 2022 Hemycicle of the Escuela Polit@nica Nacional,
Adress: Av. Ladr- n de Guevara 253, Quito 170517

TIME INTERVENTION

9.00-9.15 Introduction - general information on the HY POSO project
Ewa Malicka (TRMEW)

9151 9.35 | presentation of framework conditions for small hydropower in Ecuador
based on the outcomes of the HY POSO framework analysis
Luis Rios (EPN).

9.3571 9.55
Presentation of the selected 3 case studies in Ecuador
Nino Frosio (Frosio Next)

9.557 10.15
Small Hydropower in Ecuador from the perspective of the State Policy
Delegado del Ministerio de Energ?ay Minas (MEM)

10.157 10.35

Barriers and experiences in the Small Hydropower Plants SHP
development i the view of the private sector.

Alexandre Barahonai General Manager (CBS I ngenier2a)
10.35-10.55 | Barriers and experiences in the Small Hydropower Plants SHP
development i the view of the public sector.

Antonio Villag- mez i Sub-Manager of Hydroelectricity (EPMAPS i
Quito)

10.507 11.20 Coffee Break

Discussion on recommendations for Ecuador to facilitate national
investment - friendly climates for small hydropower based on the
presentations and outcomes of the framework analysis

Moderadores: Bernhard Pelikan (Frosio Next) y Luis Rios (EPN)

Summary of the discussion and recommendations

Bernhard Pelikan (Frosio Next)

Appendix 1

HYPOSO Map 1 identification of potential small hydropower sites in
Ecuador

Janusz Steller (IMP PAN)

Appendix 2
15.00- 15.15 | HYPOSO Platform
Ewa Malicka (TRMEW)

11.207 12.20

12,207 12.50

14.45 - 15.00

13:4017114:40 Lunch

Un proyecto financiado por la Uni- n Europea (Horizon 2020), Implementado por |a Escuela Polit®&nica Nacional - EPN,
Ladr- n de Guevara E11-253. Telf. 2976300 ext.1615 / 0984832310 / 0996030826. Quito, Ecuador. E-mail:
patricia.haro@epn.edu.ec; mara.guerra@epn.edu.ec .

Figure37: Programme of Workshop on Small Hydropower Framework Conditiansdor
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To have an impression about the participants of the workshop the list is shown

7.4.2 Participants

PARTICIPANTS - WORKSHOP IN FRAMEWORK CONDITIONS IN ECUADOR
26TH, JULY 2022 HEMICICLO
Nr. Name and surname Professional role Organisation Organisation
1 Nino Frosio Senior Advisor Frosio Next Frosio Next
2 Januz Steller Head of IMP PAN Cavitation DPT. IMPA PAN IMPA PAN
3 Bernhard Pelikan Senior Advisor Frosio Next Frosio Next
4 Ewa Malicka Senior Advisor TRMEW TRMEW
5 Luis Rios Cando Professor EPN
6 Patricia Lorena Haro Professor EPN
7 Alexandre Barahona DosSantos General Manager CBS Ingenieria y CBS Energy  |CBS Ingenieria y CBS Energy
8 Antonio Villagémez S. Sub Manager of Hydroelectricity EPMAPS
9 Xavier Vera Grunauer Minister of Energy
10 Ing. José Medina Subsecretarit?’ de Generac’:ién y o )
Transmision de Energia Ministerio de Energia y MEM
Directora de Expansién de la Generacion y Minas
11 Fernanda Jara . .
Transmision de Energia
12 Miguel Atapuma
13 Andrea Joh’fznna Hemandez Directora Normativa y Control Ambiental ‘Ministerio del Ambiente,
Sanchez . o
- — " Agua y Transicion Ecolégica MAATE
14 Nuria Valarezo Especialista de Control de Calidad '
15 Mayra Briones Cordinadora Proyecto PROMADEC
Agencia de Regulacion y
Control de Electricidad, en la
16 Fabricio Porras Agencia de Regulaciony ARCERNNR
Control de Energia y
Recursos Naturales no
Renovable
17 Kervin Chunga Director Ejecutivo Instituto de Investigacion
18 Phd. Ricardo Narvaez Subdirector Técnico del lIGE . e IIGE
. Geologico y Energético
19 Javier Moltalvo
20 Diego Almeida Bermeo Gerente de Enegia Hidroequinoccio EP Hidroequinoccio EP
21 Esteban Fernandez Jefe Administrativo-Financiero
22 Jorge Romero SHP Palmira - Nanegal Constructora Nacional
23 André Proafio
24 Oscar Stalin Guerrero Quistial
25 Gabriela Alexandra Sanchez Planificacion
Vinocunga
26 | Christian Santiago Diaz Quilumba
27 Eugenio Carrera Recalde
28 | Geovanny Alejandro Chamorro Ruiz Analista EPMAPS
29 Juan Carlos Gancino Gancino
30 Orlando Flores Operador
31 Juan Fernando Bafio Operador
32 Luis Collaguazo Gomez Unidad de Riesgos Naturales
33 Gabriela Maldonado
34 | Francisco Javier Panchi Pomboza |Jefe del Dpto. de Centrales Hidroeléctricas| Empresa Eléctrica Quito EEQ
35 Alfredo Mena Director Ejecutivo Cor.poraltlzlon para 'Ie‘u CIE
Investigacion Energética
36 Ricardo Buitron Aguirre Consultor
37 Luis Ord6iiez Moncayo Director General Fundacion CICE Fundacién CICE
38 Carlos Javier Baque Baque External Worker - Research Assistant
39 Ricardo Sebastl’an Sandoval External Worker - Research Assistant Escuela Politécnica
Garzoén Nacional EPN
40 Patricia Lorena Haro Professor
41 Maria José Guerra Aman External Worker - Research Assistant
42 Carlos Barahona Manager CBS Ing
43 Fernando Barahona Hydropower Plant Manager
44 Dayana Duque CBS Ingenieriay CBS
45 Gabriela Lara Energy
46 Bernardo Pacheco
47 Paola Villafuerte
48 Alex Barahona

Figure38: List of participants of Workshop on Small Hydropower Framework CondiEcoadior

in3Bigure
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8 Workshop on the framework conditions for small hydropower in
Colombia

8.1 Overview

The Workshop on Small Hydropower Framework Conditiol@olombiawas held on28
Februay 2023 in Medellin It was organised by the project partners TRMEW (Poland) and
CELAPE((@olombiain cooperatiorwith Antioquefia Society of Engineers and Architégd)
The workshop, taking place Medellir@ wellFknown meetingvenue- Club UniorMedellin

Carlos Velasquez (CELARIpdhed the evenand welcomed all participantéhe openingwas
followed bythe presentation delivered dpgo Ball (WIR)n the general informatioaboutthe
HYPOSO projeatn activitiescarried outto datein Latin Americas well as on the objectives
of the workshop. The latter ones were defined as:

1 presentation and discussion on the framework conditions for the daveliopof small
hydropower projects ilColombiabased on the analysis performed by HYPOSO experts
and examples of selected case studies of small hydropower projects,

9 discussion about the actual situation and needs for hydropow@olimmbia

1 discussion aboytroposals of facilitating the conditions of small hydropower projects
development,

1 concluding and making draft proposals of recommendations.

Next,C. Velasquegresented the main outcomes of the analysis of the framework conditions
for hydropower inColombiamade within theHYPOSQ@roject together with a Lithuanian
partner ¢ VDU.He gave an overview on the electricity mix and energy situatiGolombia

and de<ribed the actual situation of the small hydropower seckte. listed the following
barriers for small hydropower development in Colombia:

1 lack of political and economic incentives to SHP development,

1 lack of manufacturing capacity for Stéifnponents,

1 lack of SHP specific expertise,

1 poor capacity building facilities and programs for design and construction of SHP plants
and associated works,
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1 lack of physical facilities for SHP equipment testing and applied research.

PROYECTO ESTRATEGICO DEL CELAPEH

ASOCIACION COLOMBO EUROPEA PARA

Figure40: From the left:C. Velasquepresenting outcomes of the analysis of the framework conditions for byerpjn
Colombia and I. Ball presenting general information on the HYPOSO project

In his final remarks he statéldat SHP potential still mainly untapped due to lack of demand
and difficult access. He apprecidteY POSO for providing useful tools forideatification and
assessment. C. Velasquez pointed out that environmental concerns about small hydropower
are growing up so there is a need of work at all institutional levels. He hoped that HYPOSO
project will help to improve social acceptance of SH#s lopinion climate change, sustainable
development objectives and energy transition, among other issues, will strongly foster SHP
development during the coming years.

Subsequently, Beatrice Baratti (FN) in thenemrded presentation gave an overviewthe

three selected pilot sites (Aurr@plibriand Palace HPPs), for which prefeasibility stuaties
beingelaborated within HYPOSO tasks. These sites were visited by the project experts in August
2022. B. Baratti concluded that:

1 The preliminary ch@s location of the intakes and powerhouses are proper however
some improvement could be possible for the conveying works.

1 The very high head of Aurra, above 1.400 m, makes this scheme very interesting from
the economical point of view, but it is also demhiaig in managing the phenomena of
water hammer and oscillation of the water column during the regulation transient.

1 ThePalae rentability could be affected by the relatively low head compared to the
length and the complexity of the conveying wotks, on the other hand, it benefits
from good access facilities.

59



HYPOSO

T —

alisation is limited
et i e v e s [

Tiytropower atas wil e,

st prjct e iy S

Figure4l: From the left: Gt & 6 Jpr@sénting the HYPOSO Map End/lalickgpresenting the HYPOSO Platform

In her final remarks B. Baratti stated that:

1 The site visits alloweBN partnersa detailed overview of the proposed schemes.
Furthermore, thanks to effective collaboration with thecal LJF NIy SNEAQ | YR
LINE LJ2 & S NBE Q thdl BYPRSOA €xpeltsgra AEble to collect all the basic
information needd to prepare the sites evaluation at geasibility level.

1 The headsvhich had beertheckedoy HYPOSO expettsing GPS equipment and on
the available maps nearly correspond to those mentioned in the sheets supplied by the
proposers.

1 From the point of vie of the exploitable flow rates, the data available seem to be
suitable to carry out a reliable evaluation of the expected production of the plants.

Next, further outcomes of the HYPOSO projeetre presented. ThelYPOSO Mapith all

options for its use wsashown in a presentation and a tutorial videdo G I y I (VDB A Sy T
and the HYPOSO Platforas an international promotion and partner mapping tool was
presented byEwa Malicka (TRMEW)

The ntroduction which included fivgpresentations to inform abouhe HYPOS@roject, its
objectives, tools developednd the results of the analysis of the framework conditions, was
followed by the discussigranels moderated byC. Velasquean the actual situation and needs
for smallhydropower inColombiaas well as on the ideas how these needs can be met and how
the development of small hydro projects can be facilitated. Four discussion paerels
organised, each one dedicated to issues related to one of the following specific EtakéhdlE Q
groups:

1 institutionalstakeholderggovernment, regulatory and environmental authorities);

1 project owners and developers;
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1 electric utilities with SHP portfolio;
1 European manufacturers and suppliers

Aplicacién de los objetivos HYF 050 ATLAS POTENCIAL HIDROENERGETICODE ~ HV 0350
COLOMBIA

Estudios de caso (WPS) PEGUENAS CENTRALES HIDROSLECTRICAS
ior evaluar sit [id

N
Al

Colombian selected sites: Aurra HPP

1. Aurra HPP
2. Colibri HPP
3. Palace HPP

Figure42: Image of fragments of presentations from the Workshop on Small Hydropower Framework Con@ilonsia

After the panel debates gplenary session, focused on barriers to SHP development and
recommendations to eliminate or tigate such barriersvas organised, in which all the
participants could give their ideas and commelitsre details of the debatgearedescribed in
chapter8.2. The main points of the discussamdthe ideas of recommendations for decision
makers irColanbiaon how to tackle the barriers faced by small hydro developers and investors
are summarized iohapter8.3.

8.2 Panel debates and plenary session

The debates on recommendations for Colombia to facilitate national investieandly
climates for hydropoer were a key part of the workshop. They were moderated by C.
Velasquez. While opening the debates C. Velasquez explained that the aim of the meeting is to
discuss legal, financial, aedonomicconditionsand find the ways tancrease the share of

small hydropower in Colombia.

During panel debates each panellist was requested to explain spontaneously (without formal
presentations) the role of their agencies and their own activities in the fieksimafl
hydropower and the public was asked to raise questions. Similar dynamenwésyed for all
panels.
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In the first panel panellists were selected among representativgevarnment, regulatory
and environmental authoritiesGovernment agencies were represented by IPSE, regulatory
agencies by CREG and environmental agenciesRANTIOQUIA and CORNARE.

Figure43: Panellistsat the Workshop on Small Hydropower Framework Conditio@sliombia

First panellist,Erica Alzate from CORNARE explained the#r corporationhas officesin
municipalities and regional offices. They have autonomy tankevironmental authority in
the territory, so any use of renewable natural resources mmeisiuthorisedythe corporation
(environmental licencing, use of waters etc.).

Regarding problemaith SHPsshe mentioneda lawsuitfiled recentlyby a local community
against the SHP project which has been granteshdronmentallicence She added that there
is a lotof socialpressureregarding small hydropower projecBhe also stated thahére are
difficulties to assess@mulative impacbf an investment in many cas&he said that it was
an important issue tanprovesomeprojects in terms of biology and civil wor&e recadid
some projectgrom the past whicthad had not fulfilledhe obligations imposed angow the
local communitiesare moresuspiciousabout new projectsShe concluded thathe social
perspective has become very importandcommunication anchformativeactions like public
hearings etc. are recommended

C. Velasqueasked abouthe differerce in the regulatios for small and largéydropower

projects E. Alzate answered thahd guidelines and theeferenceterms in CORNAREre

adjusted to those provided by tiMinistry ofMines andEnergy.Shecomplained that project
consultantssometimesfail to determine the area ampact ofaninvestmentand itmay cause
the failurein assessment of the environmental impaddbwever, be said, he requirements
are the same for large and smpibjects Regulations are applicable a@t, but the area of
impact may differ

Next, aguestionwas raised from the audience regarding the definitioanecological flowE.

Alzate answered thiaan inventory otiologic speciess made,and ecological flow must be
adjustedto preservethem. She mentioned there amaethodologiego do it
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The nexpanellistwasJorge Alberto Valencia a fornigrector ofGas andenergyCommission
(CREGHewas also asked abodifferencesin regulationdor large and smalydropower In
his view, fom the operationalperspectivethere is a bigdifference. Therefore,there ae
different regulations for run of river and reservoir hydropower pladesexplaied that the
difference is in the control of generatiore., between dispatchableand nondispatchable
generators He also commented on thearket desigrwhichmust be able to absorsources
that are notreliable

Panel 1 Government, Regulatory & Environmental Authorities
Name Company /Institution Position
P1 | Jorge Alberto Valencia | CREG Former Director
P1 | Gloria Parga IPSE Consultant
P1 | Erika Alzate CORNARE Head Environmental Licenses
P1 | Argiro Cano CORANTIOQUIA Head Environmental Licenses
Panel 2 Project Owners /Developers
P2 | Luis Chavez PCH Aurra & Colibri Technical Manager
P2 | Walter Ospina ICATER S.A.S Owner
P2 | Andres Lopera Pl EPSILON S.A.S Partner & Consultant
Panel 3 Electric Utilities with PCH Portfolio
P3 | Camilo Ruiz Vatia S.A ESP Generation Manager
P3 | Victor Enciso SP Ingenieros S.A.S Energy Projects Manager
P3 | Pedro Gomez EPM Planning Engineer
Panel 4 European Equipment Manufacturers
P4 | Carlos Sgro Andritz Group General Manager
P4 | Daniel Rubinstein Voith Hydro Ltd Business Development
Colombia Manager
P4 | Leonardo Valencia HNSA TROYER Representative
P4 Global Hydro

Figure44: Groups opanellistsat the Workshop on Small Hydropower Framework Conditions in Colombia

He explained that SHPs lower than 10 MW benefit from tax exemption. Additionally, he
mentioned the Atlas that was published in 2016, Windicated the potential of hydropower

in Colombia. J. Valencia explained that it is a useful tool showing for example national parks and
protected areas and cumulative impact which can be caused by SHPs investments on rivers.

C. Velasquez asked abouistdbuted generation regulation. J. Valencia explained that
according to CREG a distributed generation concept covers the model of consuming and
generating electricity without transmission and losses. If there is not consumption the concept
of distributedgeneration does not bring effect. Therefore, plants up to 5 MW can be considered

I a
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connected in lower voltage levels. There are very few examples-géselfation however.

Then a question from the public was raised about théonale behind 10 MWimit. The
panellist explained that from his perspectiweaisamatter of control from the dispatch centre,
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which evolvedn time(from 20 MW)anddue toappearance omultiple sources of generation.
He added that it is a country specific limit though.

Another question was raised from the audience about the reasotangsr hydropower plants

are not considered to be unconventional energy sources. They cannot confirm that their

St SOGNROAGE O2YSa FTNRBY NByYySsglofS az2dz2NODSad ¢K
situation could be changed.

The next panellist, |Gia Parga,Consultant at IPSE brought the discussion back to
environmental issues. Her work focuses on areas not connected to the electricity grid (remote
areas in distant corners of Colombia). In such areas electricity is commonly produced by diesel
gererators and it is recommended to replace them by SHPs. IPSE assesses the hydropower
potential of such areas. G. Parga pointed out that the costs of SHPs investments in remote areas
are very high mainly due to transportation and travelling distances. ke apout a special

fund for such projects. IPSE endorses projects and the Ministry of Energy selects them. She
considered it important to encourage communities to develop such projects and added that
they can be fully subsidised.

C. Velasquez asked about the access to the mentioned fhied$ound it quite difficult.
G.Parga answered that the problem is sometimes a lack of experts in territorial entities by
which they are presented. She added however that IPSE can support thproviming
trainings on how to present the projects and what is the methodology of financial calculation
of such projects.

Finally, Argiro Cano, Head of Environmental LiceatS8®RANTIOQUIA spoke. He explained
that the regulations are the same for largnd small hydropower plantde mentioned many
applications which had been submitted in his corporation and had not yet been verified.

Next, a question was raised from the public about existence of any common criteria for
ecological flow in differenticencing authorities. A. Cano answered that in CORANTIOQUIA
three types of criteria are used. E. Alzate recalled that there is a guideline of the Ministry on
methodologies of ecological flow. She said that in CORNARE they follow these guidelines, but
it is possible to require more in case of some projects.
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Figure45: Panellistgliscussing at the Workshop on Small Hydropower Framework Condit@@oisimbia

C. Velasquez summarized the first panel underliningdhgplexity of regulations for SHPs in
Colombia and thanked panellists for guiding the participants through them. His
recommendation was to increase the instructional work inviting institutions to share the
experiences and create a concept to be presentelW on how to improve SHPs in Colombia.
Representatives of the authorities confirmed that they are open for investors to discuss the
methodologies and the prerequisites of SHP projects development.

In the second panel panellists represented project osaed developers and they were from
the following companies: Energia Nacional S.A.S (developers of Aurra andi@&HyPOSO
case study sites), ICATER S.A.S and PI Epsilon.

C.Velasqueasked the panellists about their experience in developing Stjéctsr about
difficulties they face and solutions they propose.

Walter Ospina, the owner OiCATER S.A.S, recognised that the main difficulty is the

environmental part of the project due to many delays which are characteristic for this part. As
a secondproblem he considered social issues and opposing projects by commudisies.
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recommendation was to develop a regulation which could indicate the density of the projects
allowed in a certain river basin.

Next, Luis ChaveZechnical Manager at PCH Au&aColibri, the pilot projects in HYPOSO,
appreciated the work done within HYPOSO for the projects he represents and thanked for
providing a new look at them. He shared the same view on difficulties about developing SHPs
as the previous speakdfle pointedout that as companies developing small hydro projects,
they want to be in line with ecosystems, but they need to know clear regulations and guidelines.
In his opinion another barrier not mentioned before is economical. He explained that at the
start a poject is viable but as it is proceeded situation changes due to such factors as the value
of the dollar, the price of iron etc. As a result, many projects become not viable with time due
to many kinds of variables which affect them.

The following speaker, Andres Lopd&iatner, andConsultant at Pl EPSILON S.A.S stated that
projects imply risks. He agreed that risks can be associated with economic, environmental or
grid connection issues. Though, in his opinion the greatest riskasiated with social topics.

This kind of risk can occur in many stages of the project, even the operational stage. He pointed
2dzi GKIFG GKA&a LRAYG Aa OSNE ONRGAOFET 0SOF dza S
in finding a connection pdirto the grid. He said that projects are often in areas where
communities are very poor, and their basic needs are not satisfied. And according to the law, a
certain amount of electricity produced in an SHP must be delivered to the
community/territorial enity. The, there was a comment suggesting performing a comparative
analysis between the process in each country of the HYPOSO project and recommend how to
improve the procedures and show the best practice examples.

A participant from Bolivia responded th&n Bolivia multipurpose projects are often
encouraged, for example apart from electricity generation they can provide drinking water.
There are also ideas for hybrid installations in Bolivia and special funds for plants not connected
to the grid.

The Iat question in this panel was about the attractiveness tdnaering procedureor
investors. An example was given of countries where auctions are differentiated according to
technologies, while in Colombia there are no separate auctions, and all teyieaa@ompete.

The answer given to this question by one of the panel participants wahé¢haitractiveness

of auctionsfor power purchaseontactsdepends ora project. The strength of auctions is a

price guaranteavhich isoffered. But they require waitg for thetendering proceduravhich

is not advisable in case of many projects. Therefore, many investors choose PPAs and a flat
business model.
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Stakeholders in panel three came from electric utilities with SHP portfolio. Those who
participated represerd: Vatia S.A.S, SP Ingenieros S.A.S and Empresas Publicas de Medellin
(EPM).

Answering the question of their experience with SHPs Camilp RB&reration Manager at

Vatia S.A ESP, a company selling energy to end users and generating enexgyefinailes

(operating 18 SHPs) in Cauca province, informed that they operate in a difficult area and even
faced the problems of terrorist attacks on energy infrastructure. He added, though, that
nowadays there is more stability. Still, they must coexthtavitonomous communities which

can be challenging. Some power plants in the company were built in 30ties and 50ties but there
FNBE Ffaz2z a2YS Y2RSNY 2ySa Ay GKS O2YLIlyeQa LI
stated that social managementvery important in SHP projects. In case of the company he
representswhile projects are developédte local societies are consulted in the first place and

the awareness is built in the community. When this is done there is a chance that a community
looksforward toa project, job opportunitiest offers, etc, as it happened in one of the recent
projectsVatiaimplemented. He also mentioned the problem that project with a capacity over

Man a2 R2y Qi 60SySTAG FTNRBY (I E Sder&dyosplitptjgcdts a2 A
into two projects. C. Ruiz also mentioned the problem of competition between solar and small
hydro projects. He added however that SHPs must be included in the portfolio of Vatia because
they are valuable for balancing generation.

Figured6: Participants at the Workshop on Small Hydropower Framework Conditions in Colombia

C.Velasqueasked about the potential problems with operation and spare parts faced by Vatia.
C. Ruiz complained about old machines in operation and difficulties in finding a good provider
of machines, especially for small hydro schemes. He said thedisies to expend the lifespan

of the machine sometimes. Often the new machines must be imported.

Subsequently, Pedro Gomez, Planning Engineer at EPM, responsible for maintenance of SHPs
the company owns (11 in operation) gave his opiniorntatted about a strategy established
by a company of remote operation with a local assistant on site. The operation is needed 24/7
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