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FROM THE EDITOR

Dear readers, 
colleagues, friends!

he COVID-19 pandemic, which has affected 

our country like many others, has changed 

not only the plans of governments and 

businesses, but also the daily life of each of 

us. The almost three-month long lockdown 

made us reconsider many issues, including 

“green” development and the future of 

our energy sector as a whole. As the 

President of the Republic of Kazakhstan 

Kassym-Jomart Tokayev said, “COVID-19 has 

demonstrated our irresponsible and careless 

attitude to the nature”. 

At the same time, the appeal of the 

power engineers to the President on a 

decline in the electric power industry due to 

a decrease in overall electricity generation 

profitability to almost 0% since January 1, 

2019 did not go unnoticed. During the final 

meeting of the State Emergency Response 

Commission, the President stressed that 

“the energy sector will require significant 
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reforms. After the crisis, it will not be the 

same. In the medium term, movement 

towards “green” energy is an urgent need.» 

This political statement is important to us.

I would also like to take this 

opportunity and express our gratitude 

to the Ministry of Energy of the 

Republic of Kazakhstan, on behalf of the 

renewable energy business community, 

for the decision to prolong the period of 

implementing renewable energy projects 

under PPAs concluded with FSC for a 

period of one year. Under the conditions of 

impeded movement of people, goods and 

equipment, this decision was necessary 

and timely. 

At the same time, there is a feeling 

that the sector needs a leap forward, 

new projects, pilot initiatives such as 

energy accumulation projects or demand 

response: after all, time and progress do 

not stand still. We need to keep up with 

global renewable energy trends. Quite 

recently, Elon Musk, who built the world’s 

largest 100 MW solar battery system with 

a storage capacity of 185 MWh, launched 

the first ever space mission crewed by a 

private company. I hope that in the future 

our country will be able to implement 

pilot energy storage projects to develop 

competencies and experience in this area.

In regards to the current situation 

in the renewable energy sector, with 

the legislative initiatives by the Mazhilis 

of the Parliament of the Republic of 

Kazakhstan to amend RE legislation, the 

decision by the State Emergency Response 

Commission to prolong the construction 

of renewable energy facilities, new 

opportunities for investment preferences, 

as well as the published auction schedule 

for this year, the development of 

renewable energy in our country looks 

promising. 

In addition, SPAQ put forward an 

initiative to include RE Worker Day (July 

4) in the list of holidays of the Republic 

of Kazakhstan. The date was not picked 

haphazardly: on July 4, 2009, the Law “On 

Supporting the Use of Renewable Energy 

Sources» was adopted, and it was from this 

date that the gradual development of the 

RE sector began in our country.

In order to implement this initiative, an 

appeal was sent to the Prime Minister of 

the Republic of Kazakhstan, A.U. Mamin, in 

February 2020. On the instructions of the 

Deputy Prime Minister of the Republic of 

Kazakhstan, R.V.Sklyar, it was approved by 

the Ministry of Energy of the Republic of 

Kazakhstan and the Ministry of Culture and 

Sports of the Republic of Kazakhstan. We 

hope that the corresponding decree of the 

Government of the Republic of Kazakhstan 

will also be signed soon. Celebrating RE 

Worker Day as a professional holiday would 

motivate the business community to 

contribute to the sector’s development and 

mean a high recognition from the state, 

the importance and the prestige of the 

profession, as well as the need for further 

professional growth and, as a result, 

the development of RE in Kazakhstan in 

general.

We wish you all good health and 

good time reading another issue of the 

QazaqSolar magazine!

SPAQ Chairman of the 
Board of Directors  

NURLAN KAPENOV
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PROGRAM OF FUNDING FOR RES

we have filled a niche 
in the market and are 
planning to expand 
our customer base and 
portfolio

Doing business in RE field is a big global 
trend today. Multinational corporations, 

international organizations, and financial 
institutions are also involved in “green” 

projects. How does the Eurasian 
Development Bank participate in them? 
What is the Bank’s RE support financing 
program? Amangeldy Issenov, Deputy 
Chairman of the Management Board of 

the Eurasian Development Bank, answers 
these and other questions.

AMANGELDY
ISENOV

Deputy Chairman of the 
Management Board of the Eurasian 
Development Bank 

EDB on RES market:  

– Amangeldy Sagandekovich, 
please tell us about the EDB’s goals 
in general, as well as about the 
RE support financing program, in 
particular.

– The purpose of the program is to 

increase the Bank’s portfolio in the field 

of renewable energy sources and to 

provide further support to the member 

states in the development of “green” 

energy. Renewable energy sources are 

taking increasingly prominent place in the 

global electric power industry. At present, 

renewable energy sources do not occupy 

a significant place in the energy balance 

of the EDB member states; however, 

many countries have developed state 

support programs and have identified 

specific targets for the construction of 

such facilities. In accordance with their 

mandate, EDB and other development 

institutions support the establishment 

and development of the RE field.

EDB, which has already successfully 

financed renewable energy projects in 

Russia, Kazakhstan and Belarus, is able 

to provide long-term financing in national 

currencies under flexible conditions, and 

is also ready to take risks on renewable 

energy projects in accordance with the 

regulations in the member countries. In 

this regard, the Bank can become one of 

the key financial institutions in financing 

investment projects in the field of 

renewable energy in the region.
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– The volume of financing under the 
announced program is quite substantial - 600 
million USD. What projects will EDB focus on? Are 
there any preferences for a particular renewable 
energy source (solar, wind, hydropower, 
geothermal sources)?

– Over the past few years, the Bank has signed a 

number of agreements and financed projects for the 

construction of RE generation facilities, including:

a loan to Ereymentau Wind Power LLP (subsidiary 

of Samruk-Energo JSC) amounting to 23 billion KZT 

for the construction of a 50 MW WPP in the town of 

Ereymentau, Akmola oblast;

purchase of bonds issued by Samruk-Energo JSC 

totaling 21.7 billion KZT, part of which is aimed at 

modernizing Shardarinskaya HPP;

loans to Solar Systems LLC companies totaling 

6.6 billion RUB to finance the construction of four 

SPPs of 15 MW each in Astrakhan oblast;

a loan to Enel Rus Wind Azov LLC amounting to 

9.5 billion RUB to finance the construction of a 90 

MW WPP in Azov district, Rostov oblast;

a loan to Nord Hydro - Belyi Porog LLC amounting 

to 3.8 billion RUB to finance the construction of two 

small-scale HPPs of 25 MW each in Karelia;

a loan to the First Wind Power Plant LLP 

amounting to 14.2 billion KZT to finance the 

construction of a 45 MW WPP near the town of 

Ereymentau, Akmola oblast, etc. 

In financing renewable energy projects, the 

Bank actively cooperates with international and 

national development institutions. Together with 

such institutions as the New Development Bank, 

the International Investment Bank, the Asian 

Infrastructure Investment Bank, a number of 

promising projects in the field of renewable energy 

are being considered, which are planned to be 

constructed in 2020–2021.

Over the last years, EDB has accumulated 

sufficient experience in financing renewable energy 

projects, therefore, the Bank intends to continue 

developing such areas as financing of solar, wind and 

hydropower plants.

– EDB is an international financial 
institution. How will the program funds be 
distributed among the countries participating 
in the program? Will small and medium-sized 
businesses from the renewable energy sector be 
able to apply for financing? What requirements 
will EDB set?

– EDB member states are actively developing 

domestic renewable energy resources, which in 

many countries is a priority area in the energy sector. 

For example, Armenia focuses on the construction 

of small-scale HPPs, Kyrgyzstan - the construction 

and modernization of large-scale HPPs and the 

development of small-scale HPPs, Tajikistan’s RE 

field priority for 2016-2020 is given to small-scale 

HPPs. Russia, Kazakhstan and Belarus are actively 

developing wind and solar power plants. At the same 

time, EDB is ready to consider renewable energy 

projects in any country that is a Bank’s shareholder.

- up to 600 million USD to finance renewable energy projects 
with a total installed capacity of up to 500 MW;

- each loan term is 10-15 years;

when financing projects under program, the Bank seeks to use 
possibilities to form loan syndicates with national credit institutions 
and multilateral development banks, and attract funding from 
international and national development institutions.

To be considered for financing, a project needs to have the 
following parameters:

- project amount - from 30 million USD (equivalent in national 
currency);

- payback period - 10–12 years (if offtake agreement - for the 
period of validity, but not more than 15 years);

- share of the borrower - at least 20% of the total investment 
needs of the project;

- collateral (movable and immovable property), bank and 
corporate guarantees or other security document that meets Bank’s 
requirements;

- economic and technological feasibility.

It is expected that the prospective borrower and (or) a group 
of companies (if the borrower is a specially created company for 
the project implementation) have sufficient experience in the 
implementation of large investment projects, a positive 
reputation, are financially stable and operating at no loss. 

The program offers:
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PROGRAM OF FUNDING FOR RES

– What are the lending conditions under which 
investors in the renewable energy sector can get a 
loan in national currency? What is the time frame 
for considering an investment project from filing an 
application to the start of disbursing funds?

– The Bank provides financing both in foreign currencies 

(US dollars, euros) and in the national currencies of the 

member states. An interest rate is influenced by a number of 

factors, including the level of project risk, the compliance of 

the project with the Bank’s mission and strategy. Integration 

between the member countries in purchasing equipment, using 

technology, attracting capital, etc. is a factor contributing to 

the reduction of an interest rate as well.

As for project finance, the Bank is developing this area in 

renewable energy projects. One of the EDB’s instruments is 

Limited Recourse Project Financing, which is a form of project 

finance under which the main risks are assumed by the project, 

but it is possible to distribute risks over project participants 

(the project company, investors / sponsors, etc.)  so that 

each participant carries his/her own risk. It should be noted 

that each project requires individual consideration, that is, 

conditions may differ.

The speed of project consideration also depends on 

transaction structure. If we talk about more standard loan 

structures, for example, credit lines to a known borrower, 

collateral and a well-developed package of documents, 

the process of considering projects from application to 

disbursement can take from 2 to 6 months. In the case of 

a syndicated loan, with two or more lenders involved, a big 

number of collaterals, or the use of foreign legislation, the 

procedure can take from 6 

months to a year.

– There is no doubt 
that many renewable 
energy projects in 
Kazakhstan have been 
implemented thanks 
to foreign investors. 
Will the EDB financing 
program for renewable 
energy projects be open 
to foreign investors 
who want to implement 
renewable energy 
projects in the member 
states?

– One of the Bank’s 

requirements is to 

implement a project on the 

territory of the member 

states. If participants are non-residents, the Bank engages 

independent legal firms to conduct a due diligence. Based on 

the results, the Bank’s competent authority makes a decision 

about whether to finance the project or not. As a rule, foreign 

investors create special companies according to the legislation 

of the member state which removes some of the legal risks.

As any investor, investors in renewable energy projects 

want a stable and predictable market. For renewable energy 

projects, an important issue is long-term financing (15–20 

years) in national currency at a low interest rate (with a final 

rate of no more than 10%). SPAQ constantly raises these 

issues at different levels. We discussed this issue at Solar 

Fest Qazaqstan in July 2019, included it in the final Charter 

to the Government of the Republic of Kazakhstan. As you can 

imagine, this would allow avoiding currency risks to a certain 

extent, and would also create economic incentives for the 

sector’s development.

– As it is known, the European Bank for 
Reconstruction and Development is now the leader in 
investing in renewable energy projects in Kazakhstan. 
The Asian Development Bank has been also active and 
initiated several wind power projects. The Development 
Bank of Kazakhstan has also started to move towards 
renewable energy projects. Is not the market getting 
crowded? Will EDB be able to offer more attractive 
mechanisms for investors and developers to fill its niche?

– EDB has financed a number of renewable energy projects 

in Kazakhstan, Russia and Belarus. Several projects are 

currently under consideration. During this time, our team has 
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accumulated sufficient experience in this area, thanks to which 

we are always in tune with our customers and try to jointly 

solve emerging issues. The Bank has been assigned high ranks 

by three major international rating agencies Standard & Poor’s, 

Moody’s Investors Service and Fitch Ratings, which exceed 

the sovereign ratings of the Bank’s member states. High 

ratings allow attracting relatively cheap funding for further 

project finance, which has a positive effect on interest rates. In 

addition, the Bank uses various instruments: Limited Recourse 

Project Financing, investment financing through loans and 

the purchase of bonds, participation in the authorized capital, 

syndicated loans, which gives some flexibility in structuring 

projects.

For our clients’ convenience, since 2019, the Bank has 

been providing payment processing, including opening and 

maintaining savings accounts and the ability to make payments 

from current accounts in national currencies of the EDB member 

states (Republic of Armenia, Republic of Belarus, Republic of 

Kazakhstan, Kyrgyz Republic, Russian Federation, Republic of 

Tajikistan) through the Bank’s correspondent accounts opened 

directly with central (national) banks and denominated in the 

national currencies of the respective countries.

EDB fulfills its mission by financing activities for the 

preparation and implementation of investment projects, 

supporting regional integration programs, and conducting 

interstate, national, sectoral and innovative research. To this 

end, the Bank created a Technical Assistance Fund, providing 

technical assistance in financing investment projects, 

subsidizing the interest rate, and technical assistance to 

expand the EDB’s investment activities.

In general, each financial institution has its own strengths 

and weaknesses, as well as its own category of borrowers, 

who, having compared all the conditions and criteria, choose 

a suitable lender. For example, one client is ready to sacrifice 

some high cost of money in favor of speed, while for another, 

the main criterion is the cost of money, in other words, the 

interest rate. 

THANKS TO OUR SHAREHOLDERS, TEAM AND CLIENTS, 
WE HAVE FILLED A NICHE IN THE MARKET AND ARE 
PLANNING TO EXPAND OUR CUSTOMER BASE AND 

PORTFOLIO.

– Today there is a lot of talk about “green” finance 
instruments. Does the program provide for the 
development of such instruments?

– This year we have expanded the RE financing program 

and are developing a “green” finance program, which will 

include projects not only in the field of renewable energy, but 

also in such areas as transport and infrastructure, construction, 

agriculture, waste management, etc. The main criteria for 

“green «projects are a positive impact on the environment, 

reducing CO2 emissions and increasing energy efficiency.

The Bank does a great deal of work in this area together 

with the Astana International Financial Center (AIFC). We 

consider this direction promising and after the program’s 

approval, we expect the Bank, together with AIFC, to become 

an active participant in the “green” finance market. We also 

hope to improve customer experience by attracting targeted 

funding from institutions specializing in “green” finance, as 

well as by further increasing the Bank’s ratings.

– Finally, I would like to talk about the potential 
of the Eurasian renewable energy market. This is 
undoubtedly a difficult question due to differences 
in energy systems in different countries. Still, private 
companies from countries such as Kazakhstan and 
Russia, where the renewable energy installed capacity 
has already exceeded 1 GW, could perhaps share their 
experience and knowledge with other member state, 
where renewable energy sources have not yet received 
much development? Do you think it is possible to use the 
resources of the EDB financing program for this?

– The EDB Centre for Integration Studies is working a 

lot in this direction. The Centre was founded in 2011 and 

has established itself as a serious and reliable source of 

high-quality analytics in the field of Eurasian integration. 

The EDB Centre for Integration Studies specializes in 

applied quantitative research. The range of topics covers 

macroeconomic modeling (especially in the context of the 

EAEU), monetary and financial issues, mutual investments, 

mutual trade, activities of regional associations, development 

of cross-border infrastructure, labor migration trends and public 

perception of integration. 

The United Nations Development Program (UNDP), with 

the help of funding from the Russia-UNDP Trust Fund for 

Development, is implementing the “Capacity Building for 

Sustainable Development Finance in the CIS Region” project 

initiated by EDB. The project will conduct research, including 

on such topics as «Green Economy: Analysis of the Best 

International Practices and Methodologies of MDBs and IFIs 

in Project Finance», «Analysis of the Best International 

Practices and Country Methodologies for the Development 

of a Green Economy «. The studies provide for the analysis 

of international practices in the field of the “green” economy, 

“green” finance, regulatory aspects of the “green” economy, 

the implementation of projects and programs by international 

organizations and international financial institutions in the 

field of the “green” economy, recommendations to EDB on the 

strategy of positioning the Bank as an institution that finances 

projects in the field of “green” economy.   

– Thank you for the interview.
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“GREEN” FINANCE 

“GREEN” FINANCE  

FINANCE CAN BE “GREEN”
“Green” finance is a group of financial products and 

services that help implement projects aimed at protecting 

and improving the environment, reducing greenhouse gas 

emissions, and etc.

At the moment, the main instruments for attracting 

private investment in “green” projects are stock market 

instruments such as “green” bonds, “green” investment 

funds, “green” indices and ETFs, less often - “green” loans 

and “green” mortgage. However, it is «green» bonds that 

are considered by many market participants as a promising 

instrument.

By their nature, «green» bonds are traditional debt-

based financial instruments, but their feature is that the 

funds raised are directed exclusively to the implementation 

of environmental protection projects, that is the issuer 

undertakes to use the funds received from bond placement 

to finance projects with a potential positive impact on 

the environment. These include projects in the field 

of renewable energy, energy efficiency, sustainable 

management of living natural resources and land use, clean 

transport, construction of «green» buildings and so on. 

“Green” bonds, like traditional bonds, can be placed at the 

state, municipal and corporate level.

Given the key role that “green” finance play in the transition 
to a “green” economy, their development in the world and 

in our country, in particular is important. In one of his latest 
speeches, our President once again emphasized that in the 

context of the current crisis caused by the COVID-19 epidemic, 
movement towards a «green» economy and «green» energy 

is an urgent need. Sufficient international experience has 
already been accumulated in the field of “green” finance 

development, and the Astana International Financial Centre 
(AIFC), as a leader in “green” finance in Kazakhstan, can share 
knowledge about the measures currently being taken in the 
country and abroad to mobilize and stimulate investment in 

“green” sectors, and tell what trends have emerged, including 
in the current pandemic.

ASSEL NURAKHMETOVA

CEO of AIFC 
Green Finance Centre 

IN KAZAKHSTAN
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HOW THE “GREEN” BOND MARKET WAS FORMED
The “green” bond market was launched in 2007 with 

the bond issue by the European Investment Bank (EIB) 

and the World Bank. However, only when the first 1 billion 

USD of “green” bonds were sold within an hour after being 

issued by the International Finance Corporation in March 

2013, broader bond market started to get interested in 

“green” bonds.

The first municipal “green” bond was issued by the 

State of Massachusetts in June 2013. Gothenburg was the 

first city to issue a “green” bond (October 2013). It is worth 

noting that the US states are the main issuers of municipal 

“green” bonds. Local government “green” bonds continue 

to rise.

In November 2014, the market took a turn when the 

first corporate “green” bond of the Swedish real estate 

company Vasakronan was issued. It was followed by major 

corporate issuers such as SNCF, Berlin Hyp, Apple, Engie, 

ICBC and Credit Agricole.

The “green” bond market saw a strong growth in 2014, 

when “green” bonds for a total of 37 billion USD were 

issued.

From 2015 to 2017, due to the signing of the Paris 

Agreement, the market doubled annually.
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“GREEN” FINANCE 

In 2018, “green” bonds for a total of 167.3 

billion USD were issued, setting another record.

In 2019, the market beat all experts’ 

expectations, reaching 255 billion USD.

VOLUNTARY “GREEN” BOND STANDARDS 
Despite the above positive trends and progress 

in the “green” bond market, at the moment, there 

are no single standard for assessing “green” bonds 

for environmental friendliness and a mechanism 

for monitoring the targeted use of funds raised. 

However, most of the world’s “green” bond 

issuers adhere to the Green Bond Principles 

(GBP) formulated by International Capital Market 

Association.

The principles consist of four main components: 

1) use of proceeds, 2) process for project evaluation 

and selection, 3) management of proceeds, 4) 

reporting.

The first one is the key component: proceeds 

from the issuance should be used exclusively to 

finance or refinance, in part or in whole, projects 

of eligible categories, namely renewable energy, 

energy efficiency, pollution prevention and control, 

environmentally sustainable management of 

living natural resources and land use, terrestrial 

and aquatic biodiversity conservation, clean 

transportation and “green” buildings.

IT IS EXPECTED THAT BY THE END 
OF 2020, THE CUMULATIVE MARKET 
FOR “GREEN” BONDS WILL BE 

 $1 TRILLION USD 

BONDS
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Issuers are also encouraged to carry independent 

evaluation to verify that their bonds meet the 

Principles. There are several levels and types of 

assessment, different by the degree of verification 

of the issuer’s documents by the verifier and the 

investor’s requirements for the issuer (second party 

opinion, verification, certification and rating).

Compliance with the Principles guarantees 

investors that the issuer meets certain standards 

regarding how proceeds will be used, how projects are 

selected and what reports are presented to investors.

ROLE OF AIFC IN PROMOTING TRANSITION TO 
A “GREEN” ECONOMY IN KAZAKHSTAN
One of the pillars of “green” finance development, 

along with the creation of an enabling environment 

and the implementation of environmental laws, is 

undoubtedly enabling regulatory framework - AIFC 

has taken a leading role in introducing best practices.

Back in 2017, within the framework of a 

joint project of AIFC and the European Bank for 

Reconstruction and Development, a draft Concept 

for the development of a «green» financial system 

in Kazakhstan based on the Centre was created. 

The concept became the starting point for the 

development of «green» finance. On its territory, 

AIFC has the right to introduce norms that differ from 

those applied at the national level, which make the 

Centre innovative and allows testing the developed 

rules at the initial stage before introducing them 

throughout the country.

With an ambitious goal to become a hub for 

“green” finance in the region, in November 2017, AIFC 

adopted the Strategy for ensuring regional leadership 

of AIFC in the sphere of “green” finance.

Since then, the AIFC has already taken a number 

of measures to form a working regulatory framework 

for “green” finance, developing a scheme and rules 

for issuing “green” bonds based on international 

standards, including appropriate incentive tools and 

a draft country-specific taxonomy of “green” projects 

and brought in a number of legislative initiatives. 

In April 2019, the AIFC Exchange signed the Green 

Investment Principles under the Belt and Road 

program.

Also, in order to develop and promote “green” 

finance in Kazakhstan and Central Asia, the AIFC 

Green Finance Centre Ltd (hereinafter – the Centre) 

was created, which is a kind of public service center 

for potential issuers, investors and market players 

in general. The Centre helps companies to issue 

“green” bonds on the AIFC Exchange. In addition, the 

Centre conducts research in the field of sustainable 

finance, advising the Government of the Republic of 

Kazakhstan on developing “green” finance, providing 

first aid to potential issuers, investors and market 

players on the issuance of “green” bonds on the AIFC 

Exchange. In addition, the Centre covers the costs 

incurred by issuers for carrying out a mandatory 

external review of “green” bonds.

KAZAKHSTAN ON THE WAY TO HARMONIZE 
LEGISLATION ON «GREEN» FINANCE
Within the framework of the currently 

reviewed draft Environmental Code of the Republic 

of Kazakhstan, certain steps are envisaged to 

harmonize legislation on «green» finance and 

economic stimulation of «green» investments. 

Environmental regulation system laid down in the 

draft Environmental Code aims to create demand for 

“green” finance, consolidating effective incentives 

and correct signals to the market. The definitions of 

«green finance», «green projects», «taxonomy», 

«green bonds» and «green loans» proposed by AIFC 

aim to provide a common language for all participants. 

In addition, taking into account international 

experience of state financial incentives for «green» 

finance, amendments in other legislative acts (the 

Entrepreneurial Code of the Republic of Kazakhstan) 

proposed by AIFC and aimed at subsidizing the 

interest rate on loans issued by second-tier banks 

for the implementation of “green” projects and 

subsidizing the coupon rate on “green” bonds issued 

on the AIFC Exchange supplement the mentioned 

amendments to the draft Environmental Code.

TAXONOMY AS A BASIS FOR “GREEN” FINANCE 
DEVELOPMENT
Recently, the field of “green” finance has seen 

the appearance of a concept of “green” taxonomy 

(already mentioned above). To build an effective 

“green” finance scheme, it is necessary to determine 

what “green” projects are and whether they are 

qualified for receiving “green” finance. Accordingly, 

“green” taxonomy, a classification of “green” projects, 

is needed to ensure a common understanding and 

approach to the identification, development and 

financing of “green” projects, as well as to increase 

investors’ confidence and prevent “green camouflage” 

- when projects with no environmental benefits 
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are marked as «green». The taxonomy also provides 

a framework for disclosure and reporting, and for the 

application of economic incentives such as subsidizing 

interest rates and providing guarantees.

At the same time, taking into account the urgent need 

of potential developers and investors for a more detailed 

specification of «green» projects, as well as the need to 

take into account local specifics, the Centre decided to 

develop a «green» taxonomy specifically for Kazakhstan. 

Given the similarity of ecological and climatic parameters, 

it was proposed by international experts to adapt the 

taxonomy of Mongolia, while ensuring the compliance of 

the proposed taxonomy with the goals of national policy 

for solving environmental and social problems.

Thus, in order to stimulate “green” projects in 

Kazakhstan through the AIFC platform, the adoption of 

the first draft of the “green” taxonomy under the AIFC 

Exchange Rules on Green Bonds is being considered, 

which could potentially serve as a working document 

for the development of a draft national or regional 

taxonomy, and not only for “green” bonds, but also in the 

broader context of “green” finance. The developed draft 

“green” taxonomy is aimed at projects with significant 

environmental benefits and provides for their division 

into 8 categories (level 1), 28 sectors (level 2) and 59 

subsectors (level 3) with a detailed explanation and 

indication of (threshold) criteria for classifying projects 

as “green” projects taking into account local specifics. 

The proposed taxonomy would be implemented with 

the aim to subsequently integrate standards and criteria 

developed by the European Union.

REVALUATING INVESTMENT VALUES
For some companies, environmental issues are 

significant because they are already disrupting supply 

chains and changing consumer behavior. For others, 

environmental issues are significant in making long-

term strategic decisions. One way or another, investors 

are increasingly calling on companies to report on 

environmental problems, goals and measures and 

not only environmental, but also social, management 

risks. With growing global concern about achieving the 

Sustainable Development Goals (SDGs) by 2030, investors 

and other financial market players are increasingly 

interested in understanding how companies manage 

their environmental, social and governance opportunities 

and risks (ESG) and how they can contribute to the 

achievement of the sustainable development goals. As 

of the end of September 2019, there were over 2,600 

investment institutions worldwide that had signed the 

UN Principles for Responsible Investment; they managed 

89 trillion USD in assets - a significant increase from 22 

trillion USD in 2010.

However, there is a gap between investor 

expectations, environmental practice and ESG reporting in 

general, both in terms of quality and level of detail of the 

information provided.

Due to economic instability caused by the pandemic, 

businesses today face even more serious environmental 

and social challenges that jeopardize their sustainable 

growth potential. But early data suggests that stocks 

and bonds of companies with higher ESG ratings have 

shown more resilience in the coronavirus-driven market 

“GREEN” FINANCE 
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HOWEVER, ACCORDING TO THE SUSTAINABLE STOCK EXCHANGES INITIATIVE (SSE), 54 STOCK 
EXCHANGES AROUND THE WORLD THAT HAVE JOINED SSE ADHERE TO GUIDELINES ON ESG REPORTING 
BY LISTED COMPANIES AND INVESTMENT MANAGERS. THE AIFC EXCHANGE IS ALSO CONSIDERING 

THE ADOPTION OF THE VOLUNTARY ESG REPORTING GUIDELINES (FOR LISTED COMPANIES AND ASSET 
MANAGERS) AS A RECOMMENDATION.

crash compared to peers 

that lagged behind in ESG. 

Currently, in Kazakhstan, 

most companies are limited 

only to financial issues, not 

paying due attention to ESG 

risk management, and there 

is no mandatory requirement 

on the part of investors and 

financial organizations to 

assess the ESG factors of 

companies when investing 

funds, as well as to reporting 

on them. Moreover, not a 

single Kazakh investor has 

joined the UN Principles for 

Responsible Investment, and 

domestic national funds and 

institutional investors have 

no mandate for “green” or 

responsible investments.
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“GREEN” FINANCE 

Despite the fact that Kazakh companies lag 

somewhat behind global trends and often do not pay 

enough attention to proper disclosure of information 

related to sustainable development, the number of 

companies ready to set a good example is growing. 

According to the 2019 national QRA, of the top 100 

annual reports, 9 companies issued sustainability reports 

or integrated reports that include ESG factors. The five 

largest national companies by ESG reporting include 

KazMunayGas, Kazatomprom, Kaztransoil, KazMinerals 

PLC, Karachaganak Petroleum Operating B.V.

The growing interest on the part of global investors 

in «green» and social projects related to the elimination 

and prevention of economic consequences of the global 

epidemiological crisis, makes it more important to 

expand the role of AIFC in supporting the Sustainable 

Development Goals not only in environmental but also 

in social aspects, including by more actively promoting 

sustainable finance in a broad sense, for example, by 

issuing socially-oriented financial instruments (social 

bonds, loan and investment instruments).

Summing up, we should emphasize that as 

international practice shows targeted development 

of «green» finance starts from transforming ideology 

and ensuring a common understanding that «green» 

finance is a potential economic driver and a new 

development model. It requires strategic public-private 

partnership, in which public investment can catalyze 

private one. Moreover, nowadays there are active calls 

to make financing of «green» projects a key component 

of the «green» anti-crisis package. A new policy 

outlined by the Government of Kazakhstan in response 

to the COVID-19 crisis, focuses on transitioning to 

the “green” energy sector. It is high time now for the 

state, industrial and financial sector and consumers to 

coordinate efforts and develop a set of effective tools 

and programs to finance «green» projects. At the same 

time, currently under conditions of high pressure on the 

financial sector, banks and a reduction in the potential 

of central banks, the role of AIFC and the capital market 

as an additional system stabilizer will only increase.

AIFC Green Finance Center
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To create green
solutions for a
better world

www.carer.kz

Turn-key pre-investment

stage project solutions

Construction (AC & DC)

Owner's engineer

Commissioning and

grid connection

Operation

and maintenance
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НОВОСТИ ОТРАСЛИ
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SUBSIDIES FOR RES

UNDP AND DAMU FUND 
STIMULATE INVESTMENT

IN SMALL-SCALE 

The development of a “green” economy, including renewable energy  (RE), is one 

of the priority tasks of the Government of Kazakhstan. In the period from 2016 to 

2019, the installed capacity of renewable energy facilities in Kazakhstan increased 

by 3.5 times - from 295 MW to 1,050 MW. This growth was made possible by the 

development of large renewable energy facilities with a capacity of 50 MW and above. 

However, small-scale projects implemented by private companies and individuals are 

still underdeveloped. Meanwhile, international practice shows that the use of RE by 

private households is beneficial and promising. In Germany, for example, 45% of solar 

power plants in the country are installed by private households and small businesses: 

these are small (up to 30 kW) and medium-scale (up to 700 kW) systems, installed 

mainly on the roofs of private houses, as well as business enterprises.

SAULE 
ABISHEVA 

Director of the 
Department for 

Subsidies, Damu 
Entrepreneurship 

Development Fund 
JSC FACILITIES
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THE USE OF SOLAR COLLECTORS FOR THE PRODUCTION OF HOT WATER AND HEATING IN THE SOUTH OF 
THE COUNTRY IS ALREADY ECONOMICALLY VIABLE. SOLAR IRRADIATION THERE IS COMPARABLE TO THAT OF 
COUNTRIES LOCATED AROUND THE MEDITERRANEAN SEA, AND TOGETHER WITH THE PROPOSED SUBSIDIES, 
IT ALLOWS INVESTMENT TO BE PAID OFF WITHIN 5-7 YEARS.

To stimulate investment in small-scale renewable energy 

facilities, on February 24 this year the United Nations 

Development Program (UNDP) and Damu Entrepreneurship 

Development Fund JSC signed a cooperation agreement, under 

which entrepreneurs will be given financial support for the 

installation of renewable energy facilities. In particular, one of 

the following financial mechanisms is provided: 

• 10% subsidization of the interest rate;

• issue of «green» bonds;

• subsidizing up to 25%. of the main loan 

The procedure is quite simple: the project applicant 

(borrower) applies to the financing institution (STB / IFI / 

leasing company) to preliminarily consider the possibility of 

obtaining a loan for the project, after which the applicant 

applies to Damu for a subsidy under the program. The financing 

institution has clear and simple criteria for correlating projects 

with subsidy mechanisms.

For example, recently we have received an application 

from a business that plans to build a solar power plant with 

a capacity of up to 1000 kW (estimated annual output - 

1,314,000 kWh, compare: the annual average electricity 

consumption by one household is 2,000-2,500 kWh). This 

power plant will supply electricity to a nearby greenhouse and a 

metalworking plant, thereby allowing these enterprises to save 

on the costs of purchasing electricity from the grid. (This project 

is being implemented in Turkestan oblast where the tariff for 

legal entities is about 25 KZT per 1 kWh.)

It should be noted that at the moment the application 

of these technologies depends on the final cost of electrical 

and / or thermal energy. For example, in Shymkent city and 

Turkestan oblast, small and medium-sized businesses are 

already interested in using solar PV panels as this reduces 

the consumption of electricity from the grid, which ultimately 

allows reducing electricity costs.

The introduction of small-scale renewable energy facilities 

will significantly improve the quality of life. For example, there 

are still schools without hot water supply. Coal is used in 

large quantities for heating both by the population and social 

facilities located in the areas not covered by central heating, 

which also creates additional inconveniences. The use of 

renewable energy technologies will also partially solve this 

issue.

Today we already see a great potential for the use and 

application of small-scale renewable energy technologies, 

especially by peasant farms and farm enterprises, SMEs. Every 

year, with the growth of tariffs, the use of renewable energy 

technologies becomes more and more economically viable.

A joint initiative of UNDP and the Damu Fund will contribute 

to the fulfillment of Kazakhstan’s commitments under the Paris 

Agreement, as well as the achievement of target indicators for SDG 

7: Affordable and Clean Energy. Financial support measures are 

also intended to contribute to increasing the share of renewable 

energyin the country’s energy balance to 3% by the end of 2020, 

6% by 2025 and 10% by 2030.

Financial support measures are carried out within the framework of the UNDP project 
«Derisking RE investment», which was launched in partnership with the Ministry 

of Energy of the Republic of Kazakhstan and with the support from the Global 
Environment Facility in 2018.

Contact us: UNDP experts Erlan Dairbekov, tel.: 8 701 766 1949,
 Birzhan Evniev. tel.: 8 702 220 05 95.
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LESSONS OF HISTORY

FIFTY YEARS  
OF STABILITY

About Kapshagay hydroelectric power plant’s history and role in the Almaty region life.

Kapshagay HPP is a city-forming 

enterprise. It is located near the town 

of Kapshagay in the middle course of 

the Ili River. This year marks the 50th 

anniversary of the plant.

Fifty-five years ago, the area was 

not touched by man at all, and only 

muddy waters of the river were flowing 

down the gorge. Here where the river 

valley narrows to 600 m between 

high rocky shores, it was decided to 

construct a hydro power plant.

Many had put forward the idea 

of building a hydro power plant on 

the Ili River; however, for the first 

time it was substantiated in the book 

“Technical and economic indicators of 

the Kapshagay hydro power plant on 

Ili” published in 1942, by the famous 

Kazakh scientist, president of the 

Academy of Sciences and academician 

Sh. Shokin. In September 2012, a 

memorial plaque to the academician 

was installed on the facade of the HPP 

main building.

The Kapshagay HPP was designed 

by the Kazakh branch of All-Union 

Design and Survey Research Institute 

Hydroproject named after S. Ya. Zhuk 

in 1959, and finalized from 1961 to 

1964. The construction is considered to 

have started in 1965, when the facility 

directorate was created.

SAMRUK-ENERGO JSC

Kapshagay hydroelectric power plant. View of a channel dam

River damming



23QazaqSolar

The first group of builders (23 people) arrived 

at the construction site on January 23, 1963. They 

were in charge of receiving goods arriving at the 

construction site, building temporary warehouses 

and a bridge across the Kaskelenka River to transport 

goods. During these years, a temporary settlement was 

built along with a cinema, a school, dormitories, and a 

microdistrict.

Foundation pit

IN 1966, WORK BEGAN AT THE WATERWORKS FACILITY, 
WITH COMPRESSOR ROOMS, WORKSHOPS AND A 
CANTEEN BEING CONSTRUCTED. THE FOUNDATION PIT TO 

THE HEADRACE CANAL WAS EXCAVATED, THE FOUNDATION 
FOR THE CHANNEL DAM WAS CLEARED AND THE FIRST STAGE 
FOUNDATION PIT TO THE POWER PLANT WAS DUG. ON JUNE 
20, 1969, TO THE SOUND OF A FESTIVE MARCH, A MEMORIAL 
PLAQUE SAYING: «THE FIRST CUBIC METER OF CONCRETE 
WAS LAID IN THE KAPSHAGAY HYDRO POWER PLANT ...» 
WAS LOWERED TO THE BOTTOM OF THE REINFORCED CAGE.  
THIS EVENT WAS ATTENDED BY THE FIRST SECRETARY OF 
THE CENTRAL COMMITTEE OF THE COMMUNIST PARTY OF 
THE KAZAKH SSR D. A. KUNAEV.

D.A.Kunaev meeting HPP builders
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reservoir. The water flows through the headrace 

canal into the water intake chamber and through 

the penstocks into the spiral chamber - to the 

blades of the guide vane. When the guide vane is 

opened, the water passes through the turbines, 

thereby rotating them and through the suction 

pipes is discharged into the tailwater channel.

In 2016, after clearing the stream bed, in the 

tailwater, the HPP was for the first time able to 

reach the available capacity of 364 MW. 

With an insignificant part for self-consumption 

(about 0.35%) and the lowest cost of electricity 

in the power system, the Kapshagay HPP serves 

as a safe emergency reserve improving financial 

stability of the energy system.

To increase the equipment reliability, ensure 

its safe operation and improve its technical 

characteristics, renovation work is regularly carried 

out.

Over the past 12 years, in order to improve 

the equipment reliability and its safe operation, 

a large-scale modernization has been carried out: 

the control system and the excitation system of 

the hydropower units have been reconstructed; the 

vibration control system has been introduced to the 

hydropower unit (No.2), the oil pressure unit of the 

control system and transformer substations have 

been reconstructed; water meters in penstocks 

have been installed, batteries and waterproofing 

of the outdoor switchgear-220 kV cable tunnel 

have been reconstructed, as well as outdoor 

switchgear-220 kV with the replacement of air 

circuit breakers with gas-insulated ones; braking 

system has been overhauled with brake cylinders of 

hydropower units being replaced, etc.

Since the HPP was put into operation, 

about 53.756 billion kWh of electricity has been 

generated (an average of 1.1 million kWh per year). 

In 2010, a high-water year, the plant generated 1.7 

billion kWh of electricity. Over the years, more than 

673 cubic km of water have been passed through 

the HPP turbines (on average 13.5 cubic km per 

year).

 A big number of power engineers have worked 

at the plant in different years. Today, Kapshagay 

HPP employs highly qualified and dedicated 

specialists, looking ahead with optimism. This 

feeling is based on fifty years of experience, 

values and traditions, its economic and intellectual 

potential and on the energy of professionals. Power 

engineers working at the plant today carefully treat 

the plant equipment and do their best to pass it on 

in the best condition to the next generation.

LESSONS OF HISTORY

The Ili River was dammed on September 29, 

1969, and in May 1970, filling of the reservoir 

began. On October 1 of the same year, by the order 

of the Council of Ministers of the Kazakh SSR, the 

Kapshagayskaya HPP enterprise was created as 

part of Almatyenergo.

On December 20, 1970, the director of the 

Kapshagay HPP B.G. Osipov commissioned and 

connected the first hydropower unit to the grid. 

Seven days later, on December 27, the second 

hydropower unit was connected to the grid, and 

the operational period began. The last hydropower 

unit was commissioned on December 22, 1971.

The year 1980 saw the completion of 

construction works at the Kapshagay HPP. At the 

end of the 1980s, generators were modernized, 

which allowed reducing heating losses by about 

300 kW. Then, in 1994-1995 the plant was 

modernized once again, but this time in order 

to reduce ventilation losses. These works were 

carried out as the power plant is low-head and 

cannot increase the rated power of the generators. 

On October 1, 1995, in accordance with the decree 

of the Government of the Republic of Kazakhstan, 

the HPP was transformed into the Republican 

State Enterprise “Kapshagay hydroelectric power 

plant” and was no longer a part of Almatyenergo 

becoming subordinate to the relevant ministry. A 

year later, the HPP became a part of Almaty Power 

Consolidated CJSC. Since February 14, 2007, it has 

been a part of Almaty Power Plants JSC (AlES).

The rated capacity of the HPP is 434 MW. The 

installed capacity (after re-labeling in 1994) - 364 

MW. The power generation technology used at the 

HPP is based on the use of water flow from the 

Laying the fi rst cubic meter of concrete

220 kV outdoor switchgear. Live tank circuit breaker VGP-220
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Machine room. Kapshagay HPP staff 
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EXPERT OPINION

USAID SUPPORTS 
RENEWABLE ENERGY DEVELOPMENT IN 

CENTRAL ASIA 
Energy is critical to economic development. The 

development of renewable energy and energy efficiency 

can help significantly to address the critical challenge of 

raising the quality of life and boosting economic growth 

while reducing the impact of the energy sector on the 

environment. Clean energy generation using domestic 

resources can also improve opportunities for increased 

cross-border electricity trade by freeing up conventional 

capacity that can be used for power export. 

To assist Central Asian countries in developing 

renewable energy and improving energy efficiency 

in power generation, the United States Agency for 

International Development (USAID) launched the “Power 

the Future” regional program in September 2017. 

 ARMEN 
ARZUMANYAN

USAID “Power the Future” 
regional program 

Chief of Party

THE UNITED STATES AGENCY FOR INTERNATIONAL DEVELOPMENT (USAID)    –  is the leading US government 

agency that promotes social and economic growth, regional cooperation, including in the energy sector. 

MAIN OBJECTIVES OF 
“POWER THE FUTURE” PROGRAM
1. Improve policy and regulatory framework for 

increased investment and deployment of grid-connected 

renewable energy

2. Strengthen power sector planning capacity and 

operation for high RE scenarios 

3. Improve RE forecasting and RE grid integration

4. Improve energy efficiency in generation

5. Increase regional cooperation and RE knowledge 

sharing in Central Asia

USAID “Power the Future” Program implements its 

objectives in close collaboration with Central Asian energy 

ministries, international institutions and development 

banks, system operators, single electricity buyers, local and 

international investors and energy companies, as well as 

universities and industry associations.

The program is being implemented in all Central Asian 

countries, although most of the work is carried out in 

Kazakhstan and in countries where concrete measures 

are being taken to promote clean energy generation, in 

particular, in Uzbekistan. The project implementation 

timeline is from August 2017 to August 2021. 
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LATER IN 2018, USAID 
“POWER THE FUTURE” 
DEVELOPED AN IT 

PLATFORM AND PURCHASED 
SOFTWARE AND COMPUTER 
EQUIPMENT FOR THE KOREM 
JSC TO CONDUCT THE RE 
AUCTIONS. 

A brief overview of the main areas of 

implementation of the USAID “Power the Future” 

Program in Kazakhstan and other Central Asian 

countries is presented below.

Bayan Abylkairova, USAID “Power the Future” 
regional program Deputy Chief of Party and 
Ainur Sospanova, Head of Renewable Energy 
Department of the Ministry of Energy of the 
Republic of Kazakhstan

AUCTIONS FOR RENEWABLE 
ENERGY SOURCES
Following international low-carbon 

development trends, in 2013 Kazakhstan set 

ambitious targets for the generation of electricity 

based on renewable energy sources (RES): 3% 

of total generation by 2020, 10% by 2030 and 

50% by 2050 (including alternative energy). Since 

the adoption of RE Law in 2009, the Government 

of Kazakhstan has made significant progress 

in creating a legal framework to enable the 

achievement of established targets, including a 

single buyer of electricity from RES, guaranteed 

purchase of electricity from generators using RES, 

15-year power purchase agreement, feed-in tariffs 

and their indexation to foreign currency exchange 

rate, exemption from payments for electricity 

transmission, investment preferences, etc. At 

the end of 2017, an auction mechanism was 

introduced aiming to select the most cost-efficient 

projects and achieve competitive market prices for 

RE electricity. 

At the request of the Ministry of Energy of the 

Republic of Kazakhstan, USAID “Power the Future” 

Program provided timely consulting and technical 

support for the introduction and implementation 

of the first and subsequent RE auctions in the 

country. Thus, in 2017 after a careful analysis of the 

existing regulatory and technical frameworks, and 

using its international experience, USAID “Power the 

Future” together with other partner organizations, 

provided comments and recommendations that 

led to the development of rules and procedures 

for conducting RE auctions. Later in 2018, USAID 

“Power the Future” developed an IT platform and 

purchased software and computer equipment for the 

KOREM JSC to conduct the RE auctions. In addition, 

in 2018, in coordination with partner organizations 

and key sector stakeholders, USAID developed an 

Investors’ Guide for the development of RE projects 

in Kazakhstan. The Guide, which is updated annually, 

has received numerous praises from several 

government agencies and private investors for its 

timely launch and useful contents. 



28 №3 /2020/

spaq.kz

STRATEGIC PLANNING FOR THE  
DEVELOPMENT OF THE POWER SECTOR
The importance of the power sector for a 

country’s development cannot be overemphasized. 

A reliable and stable availability of electricity and 

its expanded use is considered a critical factor for 

productivity enhancement and economic growth. 

As a rule, countries ensure this direct correlation 

between the two metrics, by regularly conducting 

integrated resource planning and developing 

strategies for power sector development. The 

energy community of Kazakhstan has repeatedly 

raised the issue of the need to develop a long-

term Government strategy for power sector 

development.

The USAID “Power the Future” Program 

supports the Ministry of Energy of Kazakhstan 

and the system operator KEGOC in planning the 

development of the power sector, considering 

the growing share of renewable energy.  Thus, in 

2019 using agreed data and set targets, a Least-

Cost Generation Plan (LCGP) was prepared using 

two state-of-the-art modeling tools: ORDENA for 

economic analysis, and DIgSILENT- Power Factory 

for technical studies. The calculations were carried 

out with a perspective for 20 years and considering 

several scenarios for long-term power system 

development. The study considered the target 

indicators for renewable energy penetration, and 

assessed the adequacy of electricity transmission 

infrastructure, as well as the stability of the system 

operation in the face of an increasing deployment 

of renewable energy. 

EXPERT OPINION

The joint work of USAID “Power the Future” 

Program with the Ministry of Energy, KEGOC 

JSC, KOREM JSC, the Financial Settlement Center 

(FSC) for RES LLP and other partners resulted in 

successful auctions in 2018, raising great interest 

from international and national investors. Some 113 

companies from Kazakhstan, USA, China, Russia, 

Turkey, United Arab Emirates, France, Bulgaria, 

Italy and the Netherlands, took part in 20 auctions. 

In total, bidders offered to install 3,422 MW of 

capacity, which is 3.4 times more than what was 

put up for auction – 1,000 MW. As a result, 36 

projects with a total installed capacity of 858 MW 

were selected, and significant price reductions 

-when compared to FIT prices- were achieved: 

48% for solar, 23.3% for wind and 23.4% for small 

hydro projects. This represented a great success 

for the first renewable energy auctions not only 

in Kazakhstan, but in Central Asia. In 2019, 255 

MW were proposed for 8 auctions, 32 local and 

international companies from 8 countries took part, 

and, as a result, 13 RE projects with a total installed 

capacity of 213 MW were selected. Most power 

purchase agreements have been already signed, and 

projects are being implemented.

Within the framework of the USAID “Power 

the Future“ Program provided recommendations 

were also provided on key issues related to RE 

investment attractiveness such as, among others: 

long-term creditworthiness of the single buyer, the 

acceptability by banks of the PPA, pre-qualification 

requirements for auction participants, connection 

of RE facilities to the transmission and distribution 

networks, and prospective planning of RE auctions. 

Some of the recommendations made were adopted 

and reflected in the updated legislation. This year, 

the USAID “Power the Future” Program plans to 

purchase new equipment for Kazakhstan to measure 

and analyze the wind and solar resource potential. 

The USAID “Power the Future” Program continues 

to provide support for RE auctions in 2020, jointly 

with the European Bank for Reconstruction and 

Development (EBRD) and the United Nations 

Development Program (UNDP).

First Renewable Energy 
Auctions in Kazakhstan, 
2018

Renewable Energy Summit, 2018
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THE USAID “POWER THE FUTURE” PROGRAM 
SUPPORTS THE MINISTRY OF ENERGY OF 
KAZAKHSTAN AND THE SYSTEM OPERATOR 

KEGOC IN PLANNING THE DEVELOPMENT OF THE 
POWER SECTOR, CONSIDERING THE GROWING SHARE 
OF RENEWABLE ENERGY.  

The results of this work were discussed with key 

stakeholders of the energy sector, and recommendations 

were presented to the Ministry of Energy and to KEGOC. 

USAID “Power the Future” Program also provided 

several training seminars for staff of various agencies 

on the use of modeling techniques for power systems 

development planning. In this regard, “Power the Future” 

Program acquired a license of the software ORDENA 

for KEGOC and conducted a two-week training for the 

staff of the Ministry of Energy, KEGOC and the National 

Dispatch Center of the System Operator (NDC SO). It is 

expected that using modeling tools will improve the 

approach to strategic planning for the development of 

the electric power industry in Kazakhstan until 2040, 

considering the impact of renewable energy.

Presentation of the results of economic and technical modeling of the development of the electricity sector in Kazakhstan at the lowest cost, 2019

Zhandos Nurmaganbetov, Managing Director for Strategy and Development 
of KEGOC JSC and Pramod Jain, Consultant of USAID “Power the Future” program

Sergey Yelkin, USAID / Central Asia and Oleg Ryaskov, 
Energy Technical Expert of USAID “Power the Future”

IMPROVEMENT OF FORECASTING AND RENEWABLE 
ENERGY GRID INTEGRATION
The integration of RE projects into the grid is especially 

relevant today due to the increase of their installed 

capacity in the country’s generation matrix. In this regard, 

the USAID “Power the Future” Program provides technical 

support to the system operator KEGOC and the Ministry of 

Energy, which are both responsible for the development of 

the power sector of Kazakhstan. 

In 2019, jointly with NDC SO KEGOC JSC, joint studies 

were carried out to assess the impact of RE on the static 

and dynamic stability of the Kazakhstan power system. 
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EXPERT OPINION

A meeting of USAID 
“Power the Future” program 

with the representatives 
of Almaty Power Stations 

JSC, 2019

Based on an agreed methodology, calculations were 

performed using a model of the network built with 

the simulation software DIgSILENT (Power Factory). 

The study made use of data for the level of expected 

loads, generation and RE volumes for the years 2019, 

2020 and 2023. The results of this study showed that 

with an increase in the RE share, there is a decrease in 

throughput, and this is due to a change in the structure 

of generating capacities, with different capabilities of 

voltage regulation at traditional power plants and RE 

plants, as well as the remoteness of RE connection 

points from power substations (SS). In this regard, 

in order to mitigate the impact of renewable energy 

generation on the system and address the issues of RE 

integration, the “Power the Future” Program presented 

specific recommendations for improving the forecast 

of renewable energy sources, developed technical 

requirements for the integration of renewable energy 

facilities into the grid, as well as standards for renewable 

energy equipment. Currently, a joint research on the 

integration of renewable energy projects into the grid 

is being conducted by the USAID project team and 

specialists from NDC SO and KEGOC JSC.

Within the framework of the USAID “Power the 

Future” Program, substantial work is being carried out 

to improve the forecasting of RE generation. Correct 

forecasting allows to consider more accurately the 

generation from renewable energy sources, reduce 

integration costs and maintain power system balance 

with smaller reserves. Jointly with the FSC, a pilot project 

on forecasting at several renewable energy plants was 

implemented, and a transition to full-fledged forecasting 

of electricity generation at 20 renewable energy plants is 

currently underway. The results of this work will be used 

to better plan power system operation and to improve 

operational management.

INCREASING THE EFFICIENCY OF POWER 
GENERATION
Kazakhstan set specific targets to reduce 

greenhouse gas emissions: 15% by 2020, and 25% by 

2050, compared to 1990 levels. In Kazakhstan, coal-fired 

CHP plants are the main source of emissions, and there is 

a great potential to increase efficiency. In line with this, 

within the framework of “Power the Future” Program, 

technical studies and assessment of the current condition 

of three CHPs were carried out in Almaty. The work was 

conducted in close coordination with representatives 

of the CHP plants and based on the results obtained, a 

list of specific actions was recommended, preliminary 

feasibility studies were prepared, and business plans 

were developed to finance and implement potential 

supply-side efficiency projects. The proposed measures 

are aimed at increasing the overall efficiency of 

the generating plants by reducing the specific fuel 

consumption per unit of output, coupled with a reduction 

of energy consumption for own needs. At present the 

“Power the Future” Program, at the request of the Akimat 

of Pavlodar region, is conducting a similar assessment for 

CHP-2, CHP-3 of Pavlodarenergo JSC and CHP Ekibastuz 

of Ekibastuzteploenergo LLP. 

RAISING AWARENESS IN RENEWABLE ENERGY
To improve the quality of staff training in the 

area of renewable energy, USAID “Power the Future” 

established a regional platform for technical cooperation, 

capacity building and professional development at 

the Almaty University of Power Engineering and 

Telecommunications (AUPET). In 2018, USAID and AUPET 

signed a Memorandum of Understanding and agreed to 

support the development of renewable energy education 

in Central Asia. In coordination with international experts 

and teachers from leading universities, RE educational 
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Faculty and students of the Almaty University of Power Engineering and Telecommunications with the team of USAID “Power the Future” program, 
a workshop on the renewable energy curriculm, 2019

Female energy specialists of Central Asia at «Burnoye Solar» Solar Park in Zhambyl region, 
field trip within the framework of gender events of the “Power the Future” program, 2018

courses were developed, containing extensive 

materials on clean energy theory and practice of project 

implementation. Since 2018, several seminars have 

been held for teachers and students of AUPET and 

other universities in Central Asia. Today, universities 

in Tajikistan and the Kyrgyz Republic are interested in 

introducing this program for their students, and USAID 

“Power the Future” Program is providing support in this 

direction.

SUPPORT FOR WOMEN IN ENERGY
USAID “Power the Future” Program supports 

women in realizing and increasing their potential in 

green energy. In 2018-2019, several field trips and 

workshops were organized for female employees of 

ministries of energy, system operators and energy 

companies from Central Asian countries, as well as for 

faculty staff and students. The visits to solar and wind 

power plant sites in Kazakhstan were organized to 

promote professional collaboration and clean energy 

education. Within the framework of these seminars, 

professionals from Central Asia exchanged experiences 

in the field of gender equality and women’s 

empowerment in the energy sector and discussed 

issues of women’s leadership and professional growth. 

USAID “Power the Future” also organized trainings and 

summer internships for female students from energy 

departments of several universities to increase their 

interest in electrical engineering. 



32 №3 /2020/

spaq.kz

EXPERT OPINION

Training in Bishkek, Kyrgyz Republic, 2018

Renewable Energy Workshop in Dushanbe, Tajikistan, 2019

ACTIVITIES IN OTHER CENTRAL ASIAN
COUNTRIES
Despite the fact that the USAID “Power the Future” 

Program is being implemented to a greater extent 

in Kazakhstan, the Program also provides technical 

support for the development of renewable energy 

sources in other Central Asian countries, taking into 

account the specific needs and objectives set by 

the governments of these countries in the field of 

renewable energy. 

For example, in the Kyrgyz Republic, the “Power 

the Future” Program and the State Committee of 

Kyrgyzstan for Industry, Energy and Subsoil Use, signed 

a Coordinated Action Plan, within the framework of 

which trainings and seminars are organized for Kyrgyz 

specialists to increase their knowledge in the field of 

renewable energy, including modern technologies and 

international trends in the development of renewable 

energy, legal, institutional and regulatory aspects, 

RES assessment tools, as well as issues of RES grid 

integration. To this end, USAID purchased a license of 

DIgSILENT Power Factory software for OJSC National 

Electric Grid of Kyrgyzstan (NEGK), as well as special 

equipment for conducting remote trainings for NEGK 

specialists. Also, the “Power the Future” Program is 

assisting the Government of Kyrgyzstan in the creation 

and launch of the OJSC Kyrgyz Energy Settlement 

Center (KESC). Currently, the Program is working to 

increase the potential of KESC as an operator of the 

electricity market.

In Tajikistan, at the request of the Ministry of 

Energy and Water Resources, the Program is supporting 

the local company Pamir Energy in increasing the 

potential for the development of renewable energy 

sources, and, jointly with other international donors, is 

participating in the implementation of the Sebzor HPP 

construction project with a capacity of 11 MW. This 

hydroelectric power station in the Gorno - Badakhshan 

Autonomous Oblast (GBAO) will supply electricity not 

only to remote mountain settlements of the Pamirs. 

USAID “POWER THE FUTURE” PROGRAM IS 
ALSO SUPPORTING THE IMPROVEMENT OF 
THE COMPANY’S FINANCIAL STABILITY, THE 

DEVELOPMENT OF NEW RENEWABLE ENERGY 
PROJECTS (SMALL HYDRO, SOLAR, WIND), THE 
CREATION OF A PROJECT IMPLEMENTATION 
COORDINATION DEPARTMENT, AND A PERSONNEL 
TRAINING CENTER. IN ADDITION, THE PROGRAM IS 
PROVIDING THE DEPARTMENT AND CENTER WITH 
THE NECESSARY EQUIPMENT FOR ITS WORK.

Furthermore, a pilot project of a solar power plant 

and battery energy storage is being implemented in the 

remote mountainous region of the Pamirs at an altitude 

of about 3,600 meters. The project will increase access 

to electricity by local communities, while regional 

energy companies will gain valuable experience in the 

design, installation and operation of such technologies 

in harsh climatic conditions. The experience gained will 

serve as a catalyst for the launch of similar renewable 

energy projects, and thus will increase the energy 

security of the mountainous regions of Tajikistan.
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In Turkmenistan, “Power the Future” Program 

took part last year in a roundtable discussion on the 

development of renewable energy, organized by 

USAID and the OECD for key government agencies 

and power sector agencies. At this event, experts 

from “Power the Future” Program presented 

international experience and recommendations for 

the development of a Strategy and a Roadmap for 

the development of renewable energy sources. In 

June 2020, representatives of the Government of 

Turkmenistan announced the creation of a Commission 

for the development of a National Strategy for the 

Development of RES, which includes representatives 

from 14 ministries, chaired by the Ministry of Energy. 

In this regard, with the support of USAID, “Power the 

Future” expects to be actively involved in the creation 

of the RES Agency and the preparation of a RES 

Development strategy in Turkmenistan. 

In Uzbekistan, the development of renewable 

energy sources has become a priority for the power 

sector in recent years. The government of Uzbekistan 

has adopted several programs to accelerate the 

deployment of renewable energy sources, by defining 

specific objectives, the most important of which is to 

increase the share of renewable energy sources in the 

structure of generating capacities from 13 percent to 

20 percent by 2025. The government also expects 

that by 2030, about 25 percent of electricity will 

be generated from clean energy sources. To achieve 

these goals, Uzbekistan plans to build 5 GW of solar 

photovoltaic and 3 GW of wind power plants within 

the next ten years. To this end, the Government of 

Uzbekistan is actively cooperating with Development 

Financial Institutions to use international experience 

in creating mechanisms for RES investment projects 

on the basis of public-private partnerships, as well 

as improving public policy and creating an enabling 

environment to attract private investors into the clean 

energy sub-sector. 

USAID “Power the Future” Program and OSCE, Round Table on RE Development in Turkmenistan, Ashgabat, 2019

Scientific conference, Physics and Technology Institute «Physics-Sun» 
of the Academy of Sciences of the Republic of Uzbekistan, Tashkent, 2018
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In 2019, at the request of the Ministry 

of Innovative Development of Uzbekistan, 

USAID “Power the Future” Program developed 

a preliminary feasibility study to assess the 

potential for hydropower generation from the 

Talimarzhan reservoir. As part of this activity, 

the capacity potential of the reservoir was 

assessed, the available flows and the level of 

the reservoir during the past years were also 

studied, the options for installing generating 

capacities on the reservoir were identified, 

and the costs of construction work, equipment 

and power transmission infrastructure, were 

estimated. 

This past May, in addition to the 

implementation of several activities to 

investigate the potential of renewable energy, 

the Ministry of Innovative Development 

and the Ministry of Energy of Uzbekistan 

expressed interest and requested  USAID 

“Power the Future” Program to conduct a 

detailed assessment of the potential impact 

of renewable energy on power system 

operation. By a joint Decree of both ministries, 

a schedule of work was approved to conduct 

the study, including, among others, issues 

of RE integration, assessment of RE zones, 

and assessment of reserves for frequency 

regulation. To achieve this goal, a special 

working group of 12 specialists was created 

and several seminars have already been 

organized to provide training on the use of 

PLEXOS integrated simulation software to 

conduct an analysis of the power system 

considering the growth of renewable energy 

sources.

USAID “POWER THE FUTURE” 
REGIONAL PROGRAM WELCOMES 
THE INITIATIVES OF THE CENTRAL 

ASIAN COUNTRIES IN THE DEVELOPMENT 
OF RENEWABLE ENERGY AND EXPRESSES 
GRATITUDE TO THE GOVERNMENTS OF THE 
COUNTRIES AND ALL PARTNERS FOR THE 
SUCCESSFUL COOPERATION IN ACHIEVING 
THE SET GOALS.

EXPERT OPINION

This past May, in addition to the 
implementation of several activities to 
investigate the potential of renewable 

energy, the Ministry of Innovative 
Development and the Ministry of 

Energy of Uzbekistan expressed interest 
and requested  USAID “Power the 

Future” Program to conduct a detailed 
assessment of the potential impact of 

renewable energy on power system 
operation.

Chris Edwards, USAID / Central Asia Regional Mission Director and Michael Curtis, Deputy Director, Economic Development Office, 
Workshop in Tashkent, 201

Representatives of the Ministry of Innovative Development of 
the Republic of Uzbekistan, Coordination and Dispatch Center 
«Energy», 2018

This publication was made possible by the support of the American people through the United States Agency for International Development (USAID). The contents 

are the sole responsibility of Tetra Tech ESI and do not necessarily reflect the views of USAID or the United States Government.
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AIDAR 
ZHAKUPOV

NURIS CEO

 INNOVATIONS AND EDUCATION

Recently, Nazarbayev University has celebrated its tenth anniversary, and one of its most 
important achievements so far is the creation of an innovative cluster by Nazarbayev University 

Research and Innovation System (NURIS). Among the most important parts of the Cluster’s 
infrastructure is the RE Polygon. Aidar Zhakupov, NURIS CEO, told QazaqSolar about the 

contribution that the Polygon makes to scientific research, the dissemination of knowledge and 
the development of competencies of industry specialists.

NAZARBAYEV UNIVERSITY 

DEVELOPSRES 

– Aidar Beksultanovich, QazaqSolar editorial team joins 
in congratulations on the NU tenth anniversary and wishes 
the university staff all success in set goals. Please tell us 
about the history of the RE Polygon, created on the basis 
of the Nazarbayev University campus. 

– Thank you very much for congratulations. Yes, looking 

back we firstly should remember the creation of the Center for 

Energy Research at the dawn of Nazarbayev University, which 

was later reorganized into the Nazarbayev University Research 

and Innovation System. I would also like to note that renewable 

energy has been identified as one of the priority areas for 

the development of newly created scientific laboratories. In 

addition to test stands and laboratory facilities, it was important 

to create real wind turbines, solar panels and solar systems 

operating in real climatic and operating conditions. That is why, 

it was decided to create the RE Polygon. During 2012–2016, 

at the expense of the Ministry of Education and Science of the 

Republic of Kazakhstan, pilot wind/solar hybrid installations 

were created. Thanks to a grant from TOTAL, the SunPowerOasis 

C-7 solar power plant was designed and built. In addition, 

a wind pumped storage system was set up (a grant from 

POLYGON
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Shevron). In 2017, thanks to a grant from BG Kazakhstan 

(Shell), a prototype of an energy-efficient Shell-Yurt was 

designed and built. It is equipped with autonomous heat 

and electricity systems based on renewable energy sources 

(geothermal heat pumps, solar power systems), as well as an 

inflow and exhaust ventilation system with heat recovery. 

During 2018-2020, the Shell-Yurt control system was 

modernized and improved, and the Smart Grid system of the 

RE Polygon is being finalized. In 2020, a set of laboratory 

works on the RE Polygon was developed.

 

– Indeed, the NURIS RE Polygon is a great place 
for research and development. At the same time, we 
noticed that the infrastructure is composed of mostly 
small-scale autonomous renewable energy systems 
to supply energy to buildings. What is the reason for 
developing mostly this kind of RE technologies?

– Effective state policy in the field of «green» 

economy and support for renewable energy sources led 

to a rapid growth in renewable energy facilities (wind 

and solar) integrated into the grid. This is, undoubtedly, 

an area of great interest for international and large 

Kazakhstani businesses. However, an increase in the 

number of commissioned facilities (despite positive global 

environmental trends) has not led to an improvement in the 

environmental conditions of cities and towns, especially in 

the north of Kazakhstan, where coal is still used for heating 

houses. One of the ways to reduce environmental pollution 

in cities is to switch to autonomous renewable power 

supply of buildings. In RE legislation, there is a net consumer 

concept, under which it is possible to offset the value of 

electricity produced by small-scale power plants (installed 

at home) and exported to the grid against future electricity 

bills. However, we still have a relatively small number of net 

consumers in the country.

Another important issue is the energy supply of agro-

industrial complex and rural facilities. Often a business 

that wants to design and construct grain storage facilities, 

vegetable storage facilities, greenhouses, etc., simply cannot 

get the technical conditions for connecting to power grids 

due to a lack of capacity.

Comparatively high costs for the installation of 

power lines and significant energy losses are also among 

constraining factors for the development of RE in rural areas.

For this reason, we focused on creating a demonstration 

site to display the use of small-scale renewable energy 

facilities for autonomous power supply of building. Since 

solar power systems and heat pumps are low-grade heat 

sources, it is first of all necessary to improve energy 

efficiency of the enclosing structures to reduce heat losses. 

Therefore, at the RE Polygon, we implemented a number of 

solutions to improve energy efficiency of RE facilities for 

electricity and heat supply.

– Aidar Beksultanovich, could you please elaborate 
on the existing Polygon’s infrastructure.

– The infrastructure is composed of a complex of energy 

systems and renewable energy facilities, powered by solar, 

Overall view of the RE Polygon
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wind energy and low-potential surface heat energy. Let’s look 

at each renewable energy system separately:

THE FIRST one is on-grid solar panels of 10, 15 and 25 

kW.

These systems are intended to supply energy to 

buildings and facilities by direct conversion of solar energy 

into electrical energy and direct integration of the generated 

electricity into a three-phase grid. With a total capacity of 

50 kW, the system covers up to 25% of power supply to the 

Technopark building.

The second one – off-grid wind/solar hybrid power 

systems of 2,5 and 10 kW.

THE SECOND type is autonomous hybrid power supply 

system (include photovoltaic modules and wind generators) 

which accumulates the generated electrical energy in 

batteries. These systems have the ability to automatically 

switch the power supply system to the reserve one.

THE THIRD is Shell Yurt, an energy efficient laboratory 

building with autonomous heat supply sources.

 INNOVATIONS AND EDUCATION

Photovoltaic power station (15kW) Integrated power grid 
0.4 kW

Inverter

Davis Vintage Pro 
weather station

Computer

   Server

      Inverter

      Inverter
Photovoltaic power station

 (10kW)

Photovoltaic power station OASIS C7 
(25kW)

Industrial

computer

      Inverter

               Consumer

Weather station
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Shell Yurt is a unique energy efficient dome home equipped with RE-based microclimate solutions. This equipment includes solar 

thermal collectors, a heat pump, an inflow and exhaust ventilation system with heat recovery in cold weather and cooling in hot weather. 

Shell Yurt autonomously satisfies its own heat and electricity needs. 

Building
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Scheme and equipment of wind/solar hybrid power systems 

THE FOURTH one is a digital system for monitoring 

and visualizing thermal and electrical parameters of 

the Shell Yurt building and the wind/solar hybrid power 

plant, as well as weather data.

Scientific research requires numerical data on 

thermal and electrical parameters both for generation 

and consumption, as well on the impact of external 

meteorological factors, temperature, wind speed, 

and the level of solar radiation. Moreover, the listed 

parameters should be linked to each other, since a 

change in one parameter, for example, temperature, 

leads to a change in the operating mode of equipment, 

for example, a heat pump.

For this reason, it was necessary to create a 

unified digital information and measurement system 

for monitoring and visualizing thermal, electrical, 

meteorological, and even economic data.

The system is capable to perform the following 

tasks:

- measurement of thermal and electrical parameters: 

coolant flow rate and temperature; voltage and current; 

consumed electrical power and energy;
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Energy-efficient Shell Yurt 
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- software processing and calculation of technical and 

economic indicators: the value of thermal energy from 

various sources, the cost of thermal and electrical energy; 

- visualization of meteorological data: air temperature, 

level of solar radiation, wind speed, atmospheric pressure, 

humidity;

- data archiving in the DBMS;

- display and visualization as mnemonic diagrams and 

time-based graphs (minutes; hours; days; week; month; 

year).

– In one of his interviews, Nurlan Kapenov, 
Chairman of the Board of Directors of SPAQ and the 
founder of our magazine, pointed out the problems 
of staff shortages in the field of renewable energy 

in the light of its rapid development. How can the RE 
Polygon be used to develop competencies, improve 
qualifications and disseminate knowledge in the field?

–  Indeed, the rapid development of renewable energy 

and the creation of a large number of new jobs in the field 

requires a significant improvement in personnel training 

and retraining. The lack of qualified personnel to develop, 

design, finance, build, operate and maintain renewable 

energy projects is one of the biggest obstacles to a further 

development of renewable energy technologies. At present, 

31 universities and 21 colleges are training specialists in 

electric power engineering, 26 universities and 16 colleges 

- in heat power engineering. However, only the Almaty 

University of Power Engineering and Telecommunications 

Solar termal colector Storage tank

Vertical heat exchangers

Heat pump

Ventilation
 with recovery

Shell Yurt heating system
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offers a minor in RE and has trained 61 RE specialists 

so far. In the course of an independent assessment 

of Kazakhstani universities carried out in cooperation 

with the Ministry of Education and Science of the 

Republic of Kazakhstan, it was revealed that 73% 

of educational programs do not meet employers’ 

requirements. Also, within the framework of the 

UNDP / GEF Project “Roadmap for organizing a 

system of advanced training and improvement of the 

educational process in the field of renewable energy”, 

several seminars were held to improve qualifications 

and training in the field. At the same time, to further 

develop the area, it is necessary to significantly 

expand activities to disseminate knowledge and 

practical skills, improve qualifications and retrain 

personnel. In addition, one of the obstacles to the 

development of RE in the agro-industrial complex and 

housing and communal services is the low awareness 

of RE both among officials who make decisions on 

the development of infrastructure projects, as well as 

farmers and housing and communal services workers.

Therefore, we propose to create RE Competence 

Development Center on the basis of the Polygon. 

In addition to advanced training and retraining of 

personnel, this project will allow creating a system for 

the dissemination of knowledge and practical skills 

about the advantages of using renewable energy 

technologies in various economic sectors, especially 

in agriculture and housing and communal services. We 

are currently working on defining the organizational 

forms of the NURIS-based Center.

It is assumed that the project’s target audience 

can be engineers, college and university students, 

university professors, representatives of agricultural 

enterprises (farmers), employees of construction 

companies and housing and communal services, NGO 

representatives and government officials.

We invite interested organizations and individuals 

to cooperate and ensure that this project, necessary 

for the development of RE field, is implemented.



44 №3 /2020/

spaq.kz

ОБРАЗОВАНИЕ ДЛЯ ВИЭ

“GREEN” ENERGY IS GRADUALLY FILLING ITS NICHE IN THE ENERGY MARKET OF 
KAZAKHSTAN. HOWEVER, TRAINING LOCAL RE STAFF IS STILL A MAJOR PROBLEM. 

HOW DOES KAZAKH-GERMAN UNIVERSITY HELP TO TACKLE IT? KGU REPRESENTATIVES 
BARBARA JANUSZ-PAWLETTA AND ALEXEY KOBZEV TELL US ABOUT THIS.  
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KAZAKH-GERMAN UNIVERSITY:  

TRAINING LOCAL STAFF 
FOR RENEWABLE ENERGY 
SECTOR

– As it is known today 
there is no academic 
program on renewable 
energy in Kazakhstan. 
There is a shortage of 
local engineering staff 
in the field of solar, wind 
and hydropower. In your 
opinion, how should this 
problem be solved?

– A number of different 

energy specialists with 

different skills work in the RE 

market: from managers and 

economists to engineering 

and technical staff. If we talk 

about maintaining renewable 

power plants or stations, any 

holder of bachelor’s degree 

in engineering can quite cope 

with this task. However, if 

we talk about management, 

whether it is a director or a 

chief engineer, whether it 

is a project planning stage 

or a stage of RE facility 

operation, such staff must 

have the knowledge and skills 

to  create, plan and use RE 

facilities.

For this, it is necessary to 

be aware of economic features, 

have knowledge in this area, 

and have basic engineering 

knowledge in order to 

understand what factors can 

affect the operation. This area, 

like any others, has its own 

specifics. But since this is a 

high-tech area, it is necessary 

to have certain skills to work 

effectively. Self-training will 

take too long - sometimes 

it takes years, therefore, 

such staff must be trained in 

universities.

The Ministry of Education 

and Science of the Republic 

of Kazakhstan approved the 

curriculum, competencies and 

issued a permit to implement 

this educational program. 

Graduates will be able to cope 

with both managerial and 

engineering tasks.

DR. BARBARA 
JANUSZ-PAWLETTA

Vice-rector for 
International 
Cooperation of DKU

ALEXEY 
KOBZEV

Manager of 
Renewable Energy 
projecs of DKU

KAZAKH-GERMAN UNIVERSITY DEVELOPED A 
MASTER’S PROGRAM “STRATEGIC MANAGEMENT 
OF RENEWABLE ENERGY SECTOR AND ENERGY 

EFFICIENCY” WHICH WAS APPROVED BY THE 
ACADEMIC COUNCIL.
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EDUCATION FOR RES

– What is the vision of Kazakh-German 
University on the development of training in RE? 
How should the system be organized?

– Now, KGU has a bachelor’s degree program “Energy 

and Environmental Engineering”, which has been offered 

for more than eight years. The program is determined, 

on the one hand, by the framework conditions, a number 

of regulatory documents of the Ministry of Education 

and Science of the Republic of Kazakhstan, and on the 

other hand, by the content agreed upon with the partner 

university - the Hamburg University of Applied Sciences.

Thanks to these agreements, both parties recognize 

the learning outcomes and provide students with the 

opportunity to obtain a bachelor’s degree in Germany 

and Kazakhstan.

THE MAIN GOAL OF THE ACADEMIC PROGRAM 
«ENERGY AND ENVIRONMENTAL ENGINEERING» 
(EEE) IS TO TRAIN QUALIFIED SPECIALISTS IN 

THE FIELD OF POWER ENGINEERING AND ECOLOGY. 

The program is also aimed at developing an 

active life position, capabilities to work in a team and 

independently, as well as to take responsibility for the 

results.

The program focuses on production, distribution 

and consumption of heat and electrical energy, as well 

as the use of renewable energy sources for energy 

conservation and environmental protection.

The program was developed as a double-diploma 

program, therefore, the curriculum includes courses of 

partner universities, as well as an intensive language 

course.

The educational program includes courses in heat 

power engineering and electric power engineering 

(technical thermodynamics, main and auxiliary 

equipment of power plants, heat supply and power 

supply systems, etc.), energy saving (energy saving in 

energy sector and heat technology), ecology (ecology 

and sustainable development, waste processing and 

depositing, etc.), RE (methods of using solar and wind 

energy).

In 2019–2020, a new master’s program was 

developed - Strategic Management of Renewable Energy 

Sector and Energy Efficiency.

– Kazakh-German University was established 
based on the agreement between the governments 
of Kazakhstan and Germany. Tell us how Germany 
trains specialists in RE, one of the most important 
economic sectors? Are there any special features? 
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How can this experience be applied in our country 
and is your university planning to do it?

– In Germany, universities enjoy great academic 

freedom in terms of determining the direction and 

teaching methodology. This is also a valuable experience 

for universities in Kazakhstan - to be able to independently 

determine the content of academic programs, focusing on 

what the university considers important, if it can provide 

quality teaching of these subjects. In this case, a student 

can determine himself how useful it is for him or her.

In Germany, universities training specialists for the 

renewable energy sector and energy efficiency are more 

focused on providing students with practical experience. 

German universities closely cooperate with renewable 

energy companies. During their studies, students 

travel to RE facilities, get acquainted with real projects 

and companies. Also, universities in Germany have 

RE laboratories with equipment that meets the latest 

requirements.

In Germany those wishing to get a degree in RE have 

great choice: there are about 300 training programs.

The main modules of bachelor’s programs are electrical 

engineering, physics and mathematics. In addition, 

students study hydropower and wind energy, biochemistry, 

microbiology, risk management, and undertake 

an internship. Bachelor’s degrees in Regenerative 

Energy (Regenerative Energien) or Renewable Energy 

Management can be obtained from the Bielefeld University 

of Applied Sciences (FH Bielefeld), the Ingolstadt 

University of Applied Sciences (Technische Hochschule 

Ingolstadt), the Stralsund University of Applied Sciences 

(Hochschule Stralsund), the Hamburg University of Applied 

Sciences and the Munich University of Applied Sciences 

(HAW Hamburg, HM), the Technical University of Munich 

(TUM), the Mannheim University of Applied Sciences 

(Hochschule Mannheim) and many others.

For example, at the Hamburg University of Applied 

Sciences (HAW Hamburg), the International master’s 

degree course in Renewable Energy Systems focuses 

on the technology and design of wind, solar and biofuel 

power plants, as well as systems for energy conversion and 

distribution. The course focuses on systems engineering. 

In addition, graduates learn process modeling techniques 

and can develop their business and management skills. 

The course consists of two semesters of theoretical and 

practical laboratory work and a six-month master’s thesis, 

which is performed at an industrial enterprise.

HAW Hamburg has extensive teaching and research 

experience in renewable energy and energy efficiency. 

This covers various aspects of renewable power plants 

development - from solar energy to biofuels, biogas, wind 

turbines, fuel cells and smart grids – these are just a few 

of the study areas. Many energy research projects are 

carried on the basis of the University’s Competence Center 

for Renewable Energies and Energy Efficiency (CC4E) 

and the new Center for Energy Technology. In addition, 

Hamburg has a renewable energy cluster, frequently hosts 

international conferences and trade fairs on solar and wind 

energy, and is a key hub for European wind energy.

The master’s program in Renewable Energy Systems 

- Environmental and Process Engineering - was created 

in 2009 and is respected by industrial enterprises in 

Germany and worldwide. Graduates have excellent career 

prospects in Germany and other countries.

At the Ingolstadt University of Applied Sciences 

(Technische Hochschule Ingolstadt), the master’s program 

in Renewable Energy Systems aims to equip graduates 

with the skills necessary to successfully plan, design and 

manage power systems. Graduates are equipped with 

knowledge and skills in renewable energy technologies 

and have the opportunity to increase their professional 

skills. The focus is not on individual technologies, but 

on the relationship between these technologies and the 

demand structure. Graduates should be able to work in an 

international work environment and successfully address 

intercultural issues.

Some modules of the curriculum are: Production-

Oriented Energy Systems; Urban Energy Systems; 

Numerical Methods and Simulation Techniques; Energy 

Efficiency and Energy Management; Energy Policies and 

Markets, etc.

At the Technical University of Cologne (TH KÖLN), 

the master’s program in Renewable Energy Management 

provides a hands-on and skills-based learning experience 

in which students develop their critical thinking and 

creative problem-solving skills. It is intended for holders 

of a bachelor’s degree, mainly in engineering, natural and 

social sciences, with work experience in the energy sector, 

who are seeking to deepen their knowledge of renewable 

energy resource management and wish to acquire 

managerial and leadership skills as well as intercultural 

competencies. Graduates will have a solid knowledge base 

in one of many areas of renewable energy management. 

They will be able to evaluate renewable energy sources 

and develop appropriate solutions, taking into account 

complex links between renewable energy sources and 

economic, social and environmental aspects.

The overall goal of the master’s program is to prepare 

professionals capable of working at an international and 

interdisciplinary level in companies and institutions, in the 

field of renewable energy management and, in particular, 

with a focus on Africa, Asia and Latin America where the 

need for the development of RE is especially high.

Due to the fact that most of the courses in energy and 

renewable energy at KGU are taught by professors from 
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Germany, bachelor’s and master’s degree students are 

able to learn from Germany’s experience in the field of 

renewable energy and energy efficiency.

KGU is concluding cooperation agreements with 

companies from Kazakhstan and Germany, with 

universities in Kazakhstan, Germany and Central Asian 

countries to allow students to have useful internships 

and acquire skills that they will need in their future work.

There are solar panels from Germany installed on the 

roof of the university building to produce electricity and 

heat, and the equipment itself is in the RE laboratory. 

The laboratory has special training cases and other wind 

and solar energy demonstration equipment. Of course, 

any laboratory needs to expand its equipment base, and 

we keep working to increase the number of laboratory 

stands, installations closer to the amount of equipment in 

laboratories of German universities. 

– How does Kazakh-German University use 
resources of sectoral competence centers in 
educational programs on RE?

– KGU professors and students can undergo advanced 

training in partner universities in Germany. Students can 

obtain a double diploma.

There are several laboratories where students can 

consolidate theoretical knowledge and conduct practical 

classes (under Energy and Environmental Engineering 

program, for example).

In the physics laboratory, students can perform 

laboratory works (as part general physics course), both 

with laboratory stands and with the help of a computer, 

which are designed to study mechanical movements and 

thermodynamic processes, electric and magnetic fields, 

oscillations and waves, quantum phenomena, properties 

of semiconductors and semiconductor devices.

The laboratory equipment provides students with 

the possibility to verify basic physical laws and work 

with laboratory installations to develop skills necessary 

for solving practical problems in their future professional 

activity. The widespread introduction of scientific 

research into the laboratory work, undoubtedly, activates 

students’ cognitive abilities. It also forms a research base 

for research work in senior years.

The renewable energy laboratory (Labor für 

erneubare Energie) is a collection of equipment and 

installations to carry out practical and laboratory work 

under EEE program.

The renewable energy laboratory is used to:

- demonstrate the capabilities of the equipment to 

produce electrical and thermal energy for electricity and 

heat supply of buildings.

- carry out laboratory works in such courses as 

Energy Management and Energy Saving, and Heat Power 

Systems and Energy Use”.

- carry out research work and use laboratory 

equipment for graduation thesis.

While working with the laboratory equipment, 

students develop such practical skills as the ability 

to work with a laboratory installation, measuring 

instruments, sensors; the ability to observe device 

operation, take readings, analyze them and draw 

conclusions; process results using computer programs; 

conduct scientific research.

For example, a solar power plant for converting solar 

energy into thermal energy, designed to heat drinking 

water and partially maintain heating. It consists of two 

solar collectors installed on the roof of the university 

building, a storage tank to accumulate hot water and a 

pumping unit for temperature control.

The “thermal house” is used to determine heat loss 

of various materials (wood, foam, glass, double glass) and 

to measure loss from various surfaces. The data obtained 

are processed using Ahlborn software.

“Thermal house” and students carrying out laboratory work 

TVS 200 EX thermal imager is used to determine 

heat loss. The thermal image is processed using the 

GORATEC software.

TESTO 175 T3 is used to monitor and record 

temperature in two areas simultaneously using two 

interfaces.

A mobile unit for measuring air temperature and 

pressure is used not only to determine the temperature 

and air pressure, but also to determine the wind speed in 
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the room. With the help of various sensors, students get 

a general idea of the seasonal changes in environmental 

parameters.

A laboratory stand meant for work with a photovoltaic 

module determines the generated power of photovoltaic 

modules depending on the angle of a sunbeam, distance, 

and shade.

TES-1350A sound level meter offers the user 

optimum and high-quality sound level measurement, 

providing excellent reproducibility and accuracy along with 

compactness and ruggedness.

ALMEMO measuring system allows programming 

the parameters of the device for the most accurate 

measurements at a given frequency, for example, wind 

speed, air pressure and temperature.

A case with laboratory wind energy equipment allows 

12 types of measurements.

A case with laboratory fuel cell equipment allows 

various types of measurements: gas volumes ratio, current-

voltage characteristics, degree of exposure, autonomous 

use, combination with laboratory wind energy equipment.

A weather station, which determines wind speed and 

direction, the amount of solar insolation, humidity and air 

temperature, precipitation. All data can be stored in digital 

format and processed using Ahlborn software.

Also, students can work in the laboratory for electrical 

engineering and electronics and the laboratory for 

environmental chemistry.

Photovoltaic power plant for converting solar energy 

into electrical energy.

Water sampling and analysis (water from irrigation ditches of Almaty)

With the support from the Hamburg University of 

Applied Sciences, a double-degree program in Energy and 

Environmental Engineering is being implemented, based 

on a cooperation agreement signed on June 30, 2011. 

Students can study under the double degree program after 

the 3rd academic year. In addition, students can study at 

a partner university under the ERASMUS + program during 

one semester.

– Kazakh-German University is launching a 
master’s program «Strategic Management in 
Renewable Energy Sector». Please tell us about 
the program. How will it be organized? What are the 
admission requirements? What kind of specialists will 
the labor market receive - engineers or managers?

– The master’s program is coordinated with partner 

universities in Germany. In addition to a focus on 

strategic management, it also aims to contribute to the 

implementation of the state policy in Kazakhstan and 

other Central Asian countries, since it is assumed that this 

educational program, like KGU’s program on integrated 

water resources management, will be further open for 

training students from all countries of Central Asia and 

Afghanistan.

In developing this program (determining content and 

competences), the university cooperates with enterprises 

and businesses so that the new educational program 

meets their needs.

The purpose of the educational program «Strategic 

Management of Renewable Energy Sector» is to train 

highly qualified specialists capable of managing renewable 

energy facilities, having skills in strategic and innovative 

management, improving energy saving and 

energy efficiency of energy grids and decentralized 

renewable energy facilities, using advanced economic and 

management approaches.

The master’s program will contribute to promoting 

sustainable energy in Kazakhstan and climate change 

mitigation and adaptation through practice-oriented 

THIS MASTER’S PROGRAM IS THE 
FIRST PROGRAM OF THIS KIND IN 
KAZAKHSTAN AND CENTRAL ASIA. 

THE PERIOD OF STUDY IS TWO YEARS, 
AND CLASSES WILL BE GIVEN IN RUSSIAN 
AND ENGLISH.
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learning under which master’s students can acquire 

necessary skills, methods and knowledge to achieve 

this goal. In addition, even stronger partnership will 

be established with German universities, which will 

transfer their approaches, knowledge and experience.

The educational program is structured in such 

a way that master’s students study a wide range of 

economic and technical disciplines. In addition, much 

attention is paid to the methodology of scientific 

research and management.

Students can benefit from the opportunity to be 

taught by German professors and senior lecturers, 

highly qualified specialists, as well as have an 

internship both in Kazakhstan and in Germany.

The master’s program can be attended only by 

holders of bachelor’s degree in Engineering and 

Technology, as well as engineers.

After completing a theoretical course and 

successfully defending a master thesis, a master’s 

student receives a diploma (7M04119 Strategic 

Management of Renewable Energy Sector and 

Energy Efficiency). This indicates that a graduate has 

received in-depth knowledge of the chosen area and 

gives him the opportunity to enroll in a PhD program. 

The training equips students with skills to manage 

renewable energy sector and energy efficiency, 

knowledge of planning renewable energy systems, 

developing measures to improve the energy efficiency 

of energy equipment, and makes them proficient in 

modern information technologies.

The Department of Renewable Energy under 

the Ministry of Energy of the Republic represented 

by Ainur Sospanova and Solar Power Association of 

Qazaqstan have provided and continue to provide 

significant assistance in the process of agreeing 

the competence of graduates and in discussing the 

content of the program.

Several fruitful meetings were also held with 

the Almaty University of Power Engineering and 

Telecommunications and Satpayev University, which 

are also interested in developing this area further.

Kazakh-German University also cooperates with 

the USAID Power the Future Regional Program on 

the development of distance learning and capacity 

building programs for students and specialists wishing 

to improve their qualifications in solar and wind 

energy.

– As it is known, there is a significant 
difference between skills needed in solar, wind 
and hydropower industry. Will your program take 
this into account? After all, perhaps, it is not 
possible to train a “universal soldier”?

– Yes, you can’t train a “universal soldier”. 

However, the master’s program provides equal amount 

of training in solar, wind and hydropower. A master’s 

student receives basic knowledge that allows him 

or her to make calculations using software, choose 

appropriate equipment, assess energy potential of 

renewable energy resources, conduct a technical 

and economic analysis of the designed facilities. The 

competencies acquired during the master’s degree 

study allow a master’s student to become a specialist 

in any of these areas.

– What about the development of RE research? 

– Scientific research is still developing. KGU 

establishes contacts with universities and research 

centers. If we talk about sciences directly related to 

RE operation, in Kazakhstan a fairly large number 

of researchers are engaged in this area. However, 

it must be taken into account that for a RE facility 

to operate effectively, it must be equipped with 

modern technologies, and, in addition to servicing 

such facilities, they must be constantly modernized 

and improved in order to keep up with global trends, 

and it is scientific research that is responsible for the 

improvement and development of such technologies.

Nonetheless, it should be noted that Kazakhstani 

scientists are engaged in research of very different 

and differing renewable energy technologies. 

Meanwhile, a specific RE facility uses a specific 

technology. Moreover, since Kazakhstan does not 

have a developed RE production, the supply of 

components to renewable energy facilities mainly 

comes from abroad. That is, in order for our local 

developments to be used at renewable energy 

facilities, it is necessary for these developments 

to be outstanding, innovative and recognized by 

international scientific community.

It should be also added that leading renewable 

energy technology producers certainly have their 

own research groups, whose developments are, 

firstly, a commercial secret, and secondly, they are 

well applicable only for the equipment used by this 

company. All this means that in order for our local 

developments to be effectively used, it is necessary 

to have developed production, factories, and scientific 

developments to be carried out. In this case, even a 

slight improvement in technology or innovation will 

improve a RE facility.

– How can the private sector be involved 
in the KGU’s academic program? Are there any 
difficulties for graduates to find employment?
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– During the first semester of master’s 

studies, a master student chooses a topic for 

research work and a master’s thesis. This includes 

identification of pressing research problems, 

their solution and practical application. Research 

can be carried out at a private enterprise. A 

master student can choose the place him/

herself or choose from a list of enterprises 

which have agreements with the university. KGU 

concluded agreements with such organizations 

as Solar Power Association of Qazaqstan, NAC 

Kazatomprom JSC, and the Kazakh Research 

Institute of Power Engineering named after Sh. 

Ch. Chokin. The university develops partnership 

with universities of Central Asia: KSTU named 

after I. Razzakov, Tashkent State Technical 

University named after Islam Karimov, Tajik 

Technical University named after academician M. 

S. Osimi. 

Our graduates will not face difficulties 

in finding employment. Firstly, there are no 

specialists in the field of renewable energy 

management and energy efficiency in 

Kazakhstan. There is no master’s degree program 

like this one, only individual departments. 

According to the Ministry of Labor and Social 

Protection of Kazakhstan, renewable energy 

engineers are in high demand. What is more, our 

graduates gain experience in the development 

of renewable energy and energy efficiency from 

German professors, which also makes them 

sought-after candidates.

– Thank you for the interview.

P. S. The editorial team express gratitude to KGU teachers Nikolay Chuchvaga and Madina Shavdinova for their assistance in providing some information for this interview.
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NURA IS ONE OF THE LARGEST  
SOLAR POWER PLANTS IN 
KAZAKHSTAN 

Nura solar power plant has been 

commissioned in Akmola region, the 

Republic of Kazakhstan. Solar power 

plant with a capacity of 100 MW 

has become one of the largest solar 

energy generation facilities within the 

territory of not only Kazakhstan, but 

also the CIS countries. Hevel Group 

was investor and general contractor 

for construction of the PV power plant.

The power plant covers an area 

of 300 hectares and consists of 268 

thousand solar modules. The power 

plant was built using heterostructure-

based two-sided solar modules with 

a high threshold value for converting 

solar energy into electrical energy 

(at the level of 23.5% per cell), as 

well as a low temperature coefficient 

(- 0.31%/C0). Both indicators provide 

the highest (up to 25%) electricity 

generation in areas with high 

temperature conditions.

Project investments amounted 

to about KZT 30 billion. During 

construction, more than 400 people 

were involved in the project. 30 

permanent jobs have been created for 

the maintenance and protection of the 

solar power plant.

At the end of May, Kassym-Jomart 

Tokayev, the President of the Republic 

of Kazakhstan, visited Nura SPP. The 

President noted the importance of 

IGOR 
SHAKHRAY

 CEO of Hevel Group
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using renewable energy sources in Kazakhstan and 

wished the employees of the power plant success.

NURA SOLAR POWER PLANT IS THE LARGEST 
PROJECT IN THE PORTFOLIO OF COMPLETED 
PROJECTS AND OUR FIRST EXPERIENCE 

WORKING ABROAD. 

Despite extremely difficult weather conditions, 

the construction of the power plant was completed in 

record time – 6 months. The projected annual output 

of Nura SPP will be 150 million kWh. All electricity 

will be supplied to the Unified electric power system 

of the Republic of Kazakhstan, increasing the quality 

and improving the structure of power supply in 

Akmola region,» - said Igor Shakhray, CEO of Hevel 

Group of Companies.

The Company’s portfolio of projects in Kazakhstan 

include Sarybulak SPP (4.95 MW), Kapshagai SPP 

(3 MW), Kushata SPP (10 MW) and Shoktas SPP (50 

MW), acquired in 2019, as well as SPP in Kentau 

and Shymkent with a total capacity of 70 MW, the 

construction rights for which Hevel received in 

2018 following the auction selection of projects of 

renewable energy sources.
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The Tiger Pro module series was 

unveiled through a virtual product 

launch that was in a live broadcast 

around the world. The Tiger Pro module 

series showcases multiple solar power 

efficiency innovations across three 

flagship models. The module series can 

generate maximum power output of up 

to 580 W, which are 40% higher than 

current mainstream products installed in 

utility projects.  

All these high energy density 

modules use innovative multi-wire 9BB 

and TR tiling ribbon technology to reach 

significantly improved performance 

with conversion efficiency up to 

21.6% In addition to their unparalleled 

power generation performance and 

outstanding output temperature 

coefficient, other advantages of the 

Tiger Pro module series include lower 

power decay rate (2% for the first year) 

and better open-circuit voltage. By 

greatly reducing LCOE when compared 

to traditional modules, the high-

efficiency Tiger Pro paves the way for 

investors to generate higher power 

output. The series is expected to go into 

mass production in September 2020 

and is expected to lead the industry and 

JinkoSolar 
Holding Co. 
Ltd., one of 

the largest and 
most innovative 

solar module 
manufacturers 

in the world, has 
announced the 

official launch of 
its 2020 flagship 
Tiger Pro module 

series.

MODULES TO BE LAUNCHED IN SEPTEMBER
become the primary choice for industrial-

scale projects.

Mr. Kangping Chen, JinkoSolar’s Chief 

Executive Officer, commented, “We’ve 

made an enormous leap into the high-

efficiency era by introducing industry-

leading and more competitive products. 

The global PV market is rapidly moving 

towards high-performance modules to 

reduce system costs and initial upfront 

capital investment, so it was time to 

consolidate our competitiveness by 

leveraging our ability to rapidly begin 

mass-producing cutting-edge products.

We always modify our designs 

based on customer feedback and market 

response because designing high-

efficiency products in the lab is one thing 

but ramping up to mass production drives 

the entire industry forward together 

towards grid parity. With various types 

of modules, Tiger Pro series enables 

the construction of more powerful and 

efficient solar power plants that will bring 

a higher return on investment for projects 

with larger technical and efficiency 

requirements. It is expected to lead the 

next generation of industry standards and 

drive the PV industry development into a 

new chapter.”

MANUFACTURING OF HIGH-EFFICIENCY 

 TIGER PRO
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about renewable energy in 

Uzbekistan 

facts 

AYANA 
UNERBAYEVA

 
Counsel of UNICASE 
Law Firm (Tashkent)

 LEGAL FRAMEWORK   

The Republic of Uzbekistan has adopted its first statute 

providing comprehensive regulation of its renewable energy 

sector, i.e. the Renewable Energy Law (the “RE Law”), which 

entered into force on 22 May 2019. 

The country’s previous legislation in this area mainly 

consisted of different Presidential resolutions, often relating to 

particular projects. The country’s President, Shavkat Mirziyoyev, 

in his Development Strategy of Uzbekistan for 2017-2021, 

stressed the importance of moving toward greater use of 

renewable energy. 

The RE Law covers not only generation of electricity from 

renewable energy, but also the production of the equipment that 

generates such energy. 

 REGULATORY BODY 

The principal government body in the electricity sector 

of Uzbekistan, in addition to the main legislative body (the 

Parliament of Uzbekistan) and the main executive body (the 

Cabinet of Ministers) is the Ministry of Energy of Uzbekistan. 

The Ministry of Energy was established in accordance with 

the decree and resolution of the President of Uzbekistan on 1 

February 2019. 

The Ministry of Energy shapes and ensures the 

implementation of state policy in the electricity sector, it is 

responsible for developing the use of renewables in Uzbekistan. 

In addition, as the authorized state agency, the Ministry is 

responsible for the implementation of a unified state policy in 

the use of renewable energy sources. 



57QazaqSolar

 STATE SUPPORT   

The state support for producers of renewable energy and for producers of RE facilities may be in the form of: 
• tax, customs and other incentives and preferences; 
• state guarantee to connect the RE facilities to the unified national electrical network; 
• granting the right to enterprises of territorial electric networks, with consent from a single purchaser of electric 

energy and local government bodies, to conclude contracts for the purchase of RE energy from RE energy producers; and 
• assistance with creation and application of innovation technologies. 
According to the RE Law, the Cabinet of Ministers to be adopted in 2020 a resolution, that would establish the procedure 

of the state support of the RE producers and producers of the equipment that generates such energy. 
While the steps to obtain these types of support should yet to be clarified, it appears that a party seeking the state 

support should first apply to the Ministry of Energy, which then decides whether to recommend that the Cabinet of Ministers 
approves the specific state support to an applicant. 

The RE Law neither specifies what conditions should be satisfied by the RE producers and producers of the equipment 
that generates RE energyto be qualified for the state support. It is assumed that the qualification requirements will be 
detailed in the resolution of the Cabinet of Ministers, which is expected to be adopted shortly. 

The RE Law does not specify what types of “other incentives and preferences” may be granted. While it is possible that 
the regulations to be adopted will provide certain guidelines, it is expected that a certain amount of discretion will rest with 
the Ministry of Energy which it may exercise on a case-by-case basis depending on the amount of investment, the level of 
production and other factors of a particular case. 
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 TAX INCENTIVES 

Producers of renewable energy are exempt from paying:

• property tax for the equipment that generates renewable energy; and 

• land tax for the land plots occupied by such an equipment (with a nominal capacity at least 0.1 

MW) for 10 years from the date of commission of such an equipment. Producers of the RE equipment are 

exempt from payment of all taxesfor 5 years from the date of state registration of their registration. 

Also, tax and customs exemptions can be provided to businesses and individuals to import renewable 

energy installations, the use of which significantly increases energy efficiency. 

Individual users of renewables in residential areas subject to the complete disconnection of existing 

energy networks will also be exempt from paying personal property tax and land tax for 3 years. 

 TARIFFS

Tariffs for electricity generated from renewables will be determined based on a competitive bidding 

process. All costs for purchasing electricity, including electricity from renewable energy sources, will be 

taken into account while setting the tariffs for end consumers. 

 PPA 
As of today, there is no standard form of a power purchase agreement (PPA). 

 CONNECTION OF POWER PRODUCERS TO THE SINGLE ELECTRICITY SYSTEM

The government guarantees to connect power producers to the single electricity system. The government also gives territorial 

electricity networks the right to enter into contracts with power producers with the approval of the responsible bodies. The 

procedure to connect power producers to the single electricity system remains to be developed in 2020, but the RE Law provides 

that the cost of the creation of the infrastructure between power producers and end consumers will be borne mainly by the power 

producers. In addition, such energy will be subject to mandatory certification. 

fa
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ts
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 PROCEDURE OF THE GRID CONNECTION 

Development of the power supply project 

After receipt of the technical conditions, the 

RE developer then applies to a specialised design 

organization, which should develop a power supply 

project. The power supply project should be agreed 

with the body, that issued the technical conditions, and 

Uzenergo inspection. 

Commissioning of the RE installations 

The developer should then: 

• develop the start scheme and agree it with 

the owner of the grid and system operator;

• carry out testing of commissioning of electrical 

installations for the production of electric energy after 

inspection and obtaining permission from Uzenergo 

inspection for their admission to operation; 

• be responsible for the proper technical 

condition of electrical installations and ensuring 

electrical safety. 

For manufacturers with an available power of up to 

20 kW, approval of the electricity supply project with 

Uzenergo inspection and obtaining permission from 

the Uzenergo inspection for the admission of electrical 

installations to operation is not required. 

Signing agreement on connection of RE facilities 

The energy generating and transmitting 

organisations must sign contract on the renewable 

energy facility’s connection to the grid. The energy 

generating organization has to sign a contract for 

technical dispatching after the start of comprehensive 

tests. 

 TECHNICAL CONDITIONS 

To be connected to the grid, a developer 

should receive the technical conditions. To get the 

technical conditions, the developer should submit 

an application to the owner of the electric network. 

The owner of the electric network should then send 

the application to the system operator for approval 

and determination of a company that will perform 

network connection research. 

After such a research is done, to the owner of 

the electric network agrees an optimal connection 

point with the developer. In general, the optimal 

connection point is selected by the owner of the 

electric networks from the proposed options in the 

conclusion issued based on the results of the study, 

taking into account the work that needs to be done 

to connect to the network (network expansion and / 

or increase in its throughput capacity). 

The developer has the right to contact the 

owner of the electric networks in order to choose 

another connection point, proposed based on the 

results of a research or evaluation, with economic 

justification for such option. 

In this case, the owner of their electric networks 

within 3 working days from the date of receipt 

of the application provides the developer with 

the technical conditions, taking into account the 

proposed optimal connection point or provides 

its motivated refusal to connect to the optimal 

connection point proposed by the developer. 

After the connection point is agreed, the owner 

of owner of the electric networks should issue 

the developer with the technical conditions for 

connection of the RE facility to the single electrical 

network. 

Obtaining of the technical conditions is not 

required in the following cases: 

• use of all generated electric energy for 

own consumption and electrical installations of the 

manufacturer are not connected to a single electric 

power system, and also do not have electrical 

connection with the latter; 

• consumption of electric energy either 

from its own plants for the production of electric 

energy, or from electric networks of a single electric 

power system, with the exception of the possibility 

of issuing electric energy to a single electric power 

system by installing protective devices. 

Technical conditions lose their force, if, within 

3 years from the date of its issuance, work on the 

construction of infrastructure for connecting to the 

single electric power system has not been started.

1
0
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DEMAND RESPONSE:  
A MECHANISM TO ADDRESS THE LACK OF 
BALANCING CAPACITY IN KAZAKHSTAN 

Today, many countries around the world are successfully 
implementing and using different market mechanisms in their 

national power systems. New trends in the electric power 
industry, the emergence of digital interval electricity meters, 

the development of telecommunications and smart grids 
have predetermined the possibility of increasing the energy 
demand elasticity and led to the emergence of the demand 

response concept.

Today, many countries around the 

world are successfully implementing 

and using different market mechanisms 

in their national power systems. New 

trends in the electric power industry, 

the emergence of digital interval 

electricity meters, the development of 

telecommunications and smart grids 

have predetermined the possibility of 

increasing the energy demand elasticity 

and led to the emergence of the demand 

response concept.

Demand response implies a reduction 

in electricity consumption by the end-

use customers in response to certain 

electricity market economic signals 

and receiving financial benefits for 

such a reduction. Demand response is 

an effective tool to reduce electricity 

market prices during peak hours when 

less efficient units are utilized in order 

to meet the rising demand. Moreover, 

demand response helps to balance 

capacity in the system during peak 

periods by reducing consumption, 

rescheduling consumption times or 

relying on own generation.

Interest in demand response has 

grown significantly around the world, 

especially in countries which experienced 

the energy crisis and are seeking to 

meet electricity demand not by building 

high-cost generation and transmission 

infrastructure, but by using effective 

market mechanisms.

Despite the fact that 5-10% RES 

penetration is believed not to cause 

significant disturbances in the country’s 

power system (as stated in foreign 

publications), introducing even a 2% share 

to UPS RK is problematic due to the lack of 

balancing capacities in the country. This is 

explained by the power system structure: 

there is no doubt that in Europe the share 

of coal-fired generation (which is not 

flexible as a rule) is only about 20%, while 

in our country the figure accounts for 80%. 

Taking into consideration the above 

mentioned, SPAQ proposes to consider 

a pilot project to introduce a demand 

response mechanism in UPS RK as one 

of the ways to tackle the lack of flexible 

capacities and calls on all stakeholders to 

discuss this initiative.

TIMUR 
SHALABAYEV

Executive Director, 
SPAQ
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DEMAND RESPONSE: CONCEPT AND PRINCIPLES
Demand response constitutes the changes in electric usage by end-use customers 

from their normal consumption patterns in response to changes in the price of electricity 

over time, or to incentive payments designed to induce lower electricity use at times of 

high wholesale market prices or when system reliability is jeopardized. Demand response 

can reduce wholesale electricity prices, which in turn leads to lower retail prices. 

DEMAND RESPONSE IS WIDELY RECOGNIZED AS A MEANS OF ENSURING THE 
RELIABILITY OF ENERGY SUPPLY, INTEGRATING RENEWABLE ENERGY SOURCES, 
INCREASING COMPETITION IN THE ELECTRICITY MARKET AND EMPOWERING 

CONSUMERS.

Common examples of demand response include: raising the set point temperature of 

thermostat so the air conditioner does not run as frequently, slowing down or stopping 

production at an industrial operation or dimming/shutting off lights – basically any 

explicit action taken to reduce the load in response to short-term high prices or a signal 

from the System Operator. Demand Response does not include a reduction in electricity 

consumption based on normal operating practice or behavior. For example, if a company’s 

normal schedule is to close for a holiday, the reduction of electricity due to this closure or 

scaled-back operation is not considered a demand response activity in most situations.

What is Demand response?
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The main objectives of demand response are to reduce 

the peak load, which is necessary both to reduce prices and 

prevent the excessive construction of capital-intensive peak 

power plants and power grids, power system emergency 

response and the integration of renewable energy sources. 

Demand response is also seen as one of the tools for the 

transition to a low-carbon economy. 

There are two main approaches to customer engagement 

in demand response:

• implicit demand response (price-based demand 

response) - application of various types of time-varying 

electricity prices or incentives for consumers to adapt their 

consumption behavior,

• explicit demand response (incentive-based demand 

response, event-based demand response)- direct load control.

Direct load control can include voice and text commands 

by consumers to change the equipment load, and automated 

or automatic load control from the dispatch center (by a 

system operator or aggregators). 

ROLE OF AGGREGATORS
Consumers can control load themselves (in some cases, 

mainly large consumers), and with the help of specialized 

organizations - demand response aggregators. The need for 

the emergence of such organizations is due to the fact that 

retail consumers are not part of the wholesale electricity 

market, are not connected to its infrastructure, and most 

of them are not aware of market rules. At the same time, 

consumers’ unit capacity may be too low, and the number of 

consumers - too large for the market operator. Aggregators 

combine the regulation capabilities of several consumers 

into a larger unit that meets the shedding requirements of 

the market and act as an intermediary between consumers 

and the market infrastructure. In addition, aggregators can 

provide a consumer with the equipment necessary to reduce 

consumption, advise on shedding technology, develop an 

optimal plan for consumer participation in demand response, 

etc. The role of aggregators can be played by energy retailers 

or independent companies.

EXAMPLES OF DEMAND 
RESPONSE IMPLEMENTATION
Two steelworks in Belgium - one owned by ArcelorMittal 

and one owned by Aperam (spun out of ArcelorMittal in 

2011) – have implemented demand response practices, 

shedding about 150 MW of load. The technological cycle 

of enterprises did not allow them to meet the demand 

response requirements in Belgium. A solution was to include 

the regulation capabilities of these plants in the REstore 

aggregator portfolio, which includes many industrial plants of 

various owners. In the case when the resource is unavailable 

during the demand response event, it can be replaced by the 

regulation capabilities of other enterprises.

Midwest Energy Pump$mart program by Midwest Energy, 

serving electricity and gas consumers in Western Kansas. 

The program provides for the engagement of agricultural 

consumers in demand response, namely, the shutdown of 

irrigation pumps by the dispatch center without adversely 

affecting production. Load shedding can be carried out 

in summer months from Monday to Saturday, excluding 

holidays, from 2 pm to 9 pm upon notification (by phone or 

e-mail) sent from the dispatch center no earlier than two 

hours in advance. Pumps can be switched off for no more 

than 4 hours no more than 20 times during the program 

period, with the total duration of shutdowns not exceeding 

80 hours. Midwest Energy pays customers 20 USD per 1 kW 

of shed load, while shifting irrigation pump consumption from 

peak hours to a different time of the day.

Walmart is an example of engaging commercial 

consumers in demand response. Walmart is one of the 

leading demand response market players in the United 

States, thanks to its smart meters installed in stores. 

When a signal is received, the energy management system 

(EMS) reacts to it in accordance with a predetermined load 

shedding algorithm, adjusting ventilation and air conditioning 

systems, lighting and refrigeration equipment. Together with 

subsidiary Sam’s Club, Walmart participates in 17 demand 

response programs organized by municipalities, infrastructure 

providers and system operators, including ISO New England, 

California ISO and PJM. These programs cover approximately 

1,300 stores in 23 states.

DEMAND RESPONSE IN RUSSIA
In order to tackle the issue of capacity reservation in 

Russia, in accordance with the Decree of the Government 

of the Russian Federation No. 287 dated March 20, 2019, 

a pilot project on demand response was launched, and the 

report “Demand Response in the Electric Power Industry of 

Russia: Opening Opportunities” was published. In particular, 

the report notes that the potential of the demand response 

market in Russia is 4–6 GW, and the total economic effect 

may amount to 67–105 billion RUB a year. 

ACCORDING TO SOME ESTIMATES, THE POTENTIAL OF 
THE DEMAND RESPONSE MARKET IN RUSSIA CAN 
REACH 8 GW, WHICH CORRESPONDS TO 3–6% OF 

THE PEAK CAPACITY DEMAND.

The pilot project is being implemented within the system 

services market. In 2019–2020, a new type of service - 
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demand response - was introduced in the market 

by the decree of the Government of the Russian 

Federation. The system operator selects the providers 

of these services (aggregators) and concludes 

contracts with them.

Demand response aggregators are specialized 

organizations coordinating the ability of retail 

consumers group to manage their electricity 

consumption, converting it into demand response 

services and returning to consumers a part of the 

proceeds received from the sale of this service. Thanks 

to aggregators, in the short term, consumers can 

benefit from replacing inefficient generation with 

demand response resources and reducing electricity 

prices, and in the long term – from the volume of 

demand response in the capacity market.

The retail consumer demand response aggregator 

model created by the system operator as part of the 

EnergyNet National Technology Initiative roadmap 

gives retail electricity consumers the opportunity to 

participate in price-dependent consumption reductions. 

Wholesale consumers have the opportunity to use 

price-dependent consumption tools on their own since 

2017.

The pilot project started in June 2019. During this 

time, three selections were carried out: in Q3 2019, 

price-dependent consumption services were provided 

by 20 aggregators that united 45 aggregated response 

facilities, in Q4 2019 - 19 aggregators that united 

46 aggregated response facilities, in Q1 2020 - 47 

aggregators that united 156 aggregated response 

facilities.

For Q2 2020, 43 retail market aggregators were 

selected, representing 155 electricity consumers. 

Aggregators include energy retailers and guarantee 

suppliers, power grid and generation companies, as 

well as independent aggregators. Retail consumers, 

whose ability to reduce consumption will be 
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All in all, today, the interest in demand response has grown significantly 
around the world, especially in countries that have survived the energy 
crisis and are trying to satisfy electricity demand not by building high-cost 
generation and transmission infrastructure, but by using effective market 
mechanisms. As a result, the system operator specialists of the Russia’s  UES 
state that, the demand response mechanism is an alternative to creating 
flexible capacity infrastructure.

Taking into account the fact that in Kazakhstan 70% of electricity is 
used by industrial enterprises, 10-11% - by households and about 2% - by 
agriculture, this demand response practice could also be implemented in our 
country. Therefore, SPAQ proposes to consider a pilot project to introduce a 
demand response mechanism. Such a pilot project could be launched with the 
support of international financial organizations, as well as taking into account 
the accumulated experience of Russia.

The implementation of such a mechanism and the pilot project as a whole 
will contribute to the development of flexibility and gradual transformation 
of the country’s energy system towards market mechanisms. Moreover, the 
demand response mechanism can partially contribute to solving the problem of 
balancing capacity and integrating RE facilities into the grid. Thus, this initiative 
can also have a positive effect on the energy system in the face of a shortage 
of flexible capacities and will supplement legislative initiatives aimed at their 
further development. 

In addition, the introduction of such a mechanism will also allow the 
use of emergency demand response to avoid unforeseen supply interruptions 
during periods of limited electricity supply. Under emergency demand 
response, load shedding or limited power consumption is mandatory to 
maintain power system reliability in the event of an insufficient energy 
resource supply or in emergency situations. This is also relevant for our country 
due to a growth in the number of accidents at conventional generation 
facilities.

CONCLUSION

represented by aggregators, belong to 

various sectors of the economy - mechanical 

engineering, food processing, oil production 

and transport, telecommunications, 

agriculture, as well as office and shopping 

centers and other types of electricity 

consumers. Among them there are state and 

private companies, including subsidiaries of 

foreign companies, as well as state-funded 

organizations. A reduction in consumption of 

individual power receiving devices is in the 

range from 0.006 to 32 MW.

 References:
International Energy Agency, The Power of Transformation: Wind, Sun and the Economics of Flexible Power Systems 2014, 

www.ferc.gov, www.energy.gov,  grid/demand-response, www.smarten.eu, www.emissions-euets.com, www.enelx.com, 
government.ru, energynet.ru  and others.
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For more info: USAID, investor’s guide to renewable energy projects in Kazakhstan
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SUN— ENERGY — ART

— Energy —

ART
SUN

Within the framework of the Solar Fest Qazaqstan 2019 business festival on 
renewable energy, an awarding ceremony was held for children from large 

and low-income families — finalists and winners of the environmental drawing 
contest «Sun — Energy — Art». By the initiative and with the support of the 

Solar Power Association of Qazaqstan, children were awarded valuable prizes 
and gifts, and special workshops were organized for them as part of the event.
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RECHARGEABLE BATTERIES
A variety of technologies

DIARY OF HELIOTECHNICS

Today, there are two types of rechargeable batteries most commonly used: lead-acid batteries and lithium-ion 
batteries. Lead-acid batteries attract with their lower price, while lithium-ion batteries serve longer, have better 
discharge-charging rates and operating temperature; however, they are more expensive.

Lead-acid batteries are divided into:
AGM - sealed batteries, the cheapest option among lead-acid batteries used in solar energy sector. The 

lowest charge-discharge rates, on average, 400-500 cycles (discharge depth of 50%). Used in solar power systems 
of up to 3 kW or at facilities where battery service is impossible.

GEL - sealed batteries, slightly more expensive than AGM but have on average, 800-1000 charge-discharge 
cycles (discharge depth of 50%). Used in solar power systems of up to 3 kW or at facilities where battery service 
is impossible.

Flooded – batteries with liquid electrolyte, more charge-discharge cycles than AGM / GEL However, hydrogen 
is released during operation - forced ventilation is necessary. Used in solar power systems of above 3 kW. On 
average, 1250-1500 charge-discharge cycles. 

OPzV – sealed batteries, more expensive than AGM / GEL, but have much better discharge-charging 
performance - up to 3500 cycles (discharge depth of 50%). Used in solar power systems of above 3 kW with 
frequent use

OPzS – serviceable batteries, cheaper than OPzV, but have the same average performance - up to 3500 
charge-discharge cycles (on average). Used in solar power systems of above 3 kW with continuous use. 

Lithium-ion batteries, used in solar energy sector are mainly represented by: Lithium iron phosphate (LiFePO) 
batteries - batteries, which have more acceptable operating temperature, more charge-discharge cycles (on 
average, up to 5000 cycles at a discharge depth of 50%). Used in solar power systems of any capacity. 
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LEAD-ACID BATTERIES 
Commonly used terms (SOC/DOD)

• FP (Full power) – battery full power
• DoD (Depth of Discharge) – battery depth of discharge
SOC (State of Charge) – remaining charge level
• SOH (State of Health) - actual battery state compared to its initial state 
(degradation of performance over time)

Example:
A battery with a capacity of 100 Ah and a voltage of 12V has a full capacity (FP) of 
1200 Wh. The resource and the number of «charge-discharge» cycles of the battery 
directly depend on DoD, therefore this value usually lies in the range of 30-50%. All 
the energy that remains in the battery after the discharge cycle will be displayed by 
SOC parameter

Dependence of voltage on battery state of charge (AGM)                       

State of charge                                      
 Voltage

12В 24В 48В

100% 12,7-13,25    25,5-26,5 51-53

90% 12,6-13,15 25,2-26,3 50,4-52,6

80% 12,5-12,9 25-25,8 50-51,6

70% 12,4-12,8 24,8-25,6 49,6-51,2

60% 12,3-12,7 24,6-25,4 49,2-50,8

50% 12,2-12,55 24,4-25,1 48,8-50,2

40% 12,1-12,4 24,2-24,8 48,4-49,6

30% 11,8-12,2 23,6-24,4 47,2-48,8

20% 11,7-12,1 23,4-24,2 46,8-48,5

Storage conditions for lead-acid batteries
It is recommended to store the battery in a dry, cool, but frost-
free room. The battery should not be placed near heat sources 
and in an area exposed to direct sunlight. During storage electrical 
terminals must be protected against short circuits.
During long-term storage, batteries tend to self-discharge. The 
self-discharge rate of lead-acid batteries is approximately 3% per 
month at a temperature of 20 ° C, the higher the temperature, the 
faster the self-discharge

Capacity, Ah

Voltage, V

12 24 48

Depth of discharge (DOD), %

30 50 70 30 50 70 30 50 70

50 0,18 0,3 0,42 0,36 0,6 0,84 0,72 1,2 1,68

100 0,36 0,6 0,84 0,72 1,2 1,68 1,44 2,4 3,36

150 0,54 0,9 1,26 1,08 1,8 2,52 2,16 3,6 5,04

200 0,72 1,2 1,68 1,44 2,4 3,36 2,88 4,8 6,72

400 1,44 2,4                      3,36 2,88 4,8 6,72 5,76 9,6 13,44

600 2,16 3,6 5,04 4,32 7,2 10,08 8,64 14,4 20,16

800 2,88 4,8 6,72 5,76 9,6 13,44 11,52 19,2 26,88

1 000 3,6 6 8,4 7,2 12 16,8 14,4 24 33,6

Useful battery capacity, kWh
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LEAD-ACID BATTERIES

DIARY OF HELIOTECHNICS

It is not recommended to operate rechargeable batteries at temperatures other than 25 ° C, as this will lead to a decrease in 
their technical parameters, namely:

• battery operation at temperatures above 25 ° C leads to increased self-discharge, a decrease in the residual capacity and, as 
a consequence, a decrease in the actual service life. When operating the battery at a temperature of 35 ° C, the service life can be 
reduced by 2 times. 

• battery operation at temperatures below 25 ° С leads to a decrease in the available discharge capacity of the battery. For 
example, at 0 ° C, the capacity can be 80% of the nominal 

Eff ect of operating temperature on lead-acid batteries characteristics

Eff ects of operating temperature on the battery discharge capacity for AGM batteries:

Operating temperature
Discharge current to the nominal capacity of the battery (С)

0.05С [А] 0.1C [А] 0.25С [А] 0.6С [А] 1С [А] 2C [А]

-20°С 62% 55% 38% 25% 15% 5%

-10°С 75% 68% 50% 38% 28% 18%

О°С 88% 78% 60% 49% 39% 30%

10°С 90% 87% 69% 56% 50% 38%

20°С 98% 90% 72% 62% 54% 46%

25°С 100% 92% 75% 64% 56% 48%

30°С 102% 94% 78% 68% 59% 50%

40°С 103% 98% 80% 70% 61% 52%

50°С 104% 99% 81% 71% 62% 53%

 60°С 104% 99% 82% 72% 63% 54%

Battery capacity reduction factor depending on temperature by lead-acid batteries

Ambient temperature, °С
-30°С -20°С -10°С 0°С 10°С 20°С 20°С

Serviceable batteries with liquid electrolyte     2,27 1,79 1,47 1,28 1,14 1,04 1

Sealed batteries (AGM/GEL) - 1,61 1,33 1,14 1,11 1,02 1

The main factor aff ecting the battery life when operating in a cyclic mode is the depth of discharge, additional factors are 
the battery temperature, discharge current and charging mode. The deeper the battery discharge depth in the cyclic operation 
mode, the less the available cyclic resource.

Dependence of the number of cycles on the depth of discharge 

Estimated AGM resource:

Depth of discharge AGM (at 25°С)
30% 50% 100%

Number of available charge-discharge cycles    1000   400   200

For most lead-acid batteries, the recommended discharge current is 20% of the capacity (0.2C). This limits the recommended 
connected load on the battery. Connecting a load that exceeds the recommended values leads to a decrease in the battery life. 
Data from diff erent battery manufacturers may diff er from the values shown

Recommended load

Voltage 
Capacity, Ah

100 Ah 125 Ah 150 Ah 200 Ah 250 Ah 300 Ah 400 Ah 500 Ah 600 Ah 800 Ah

12 V 0,2 kWh 0,3 kWh 0,4 kWh 0,5 kWh 0,6 kWh 0,7 kWh 1,0 kWh 1,2 kWh 1,4 kWh 1,92 kWh

24 V 0,5 kWh 0,6 kWh 0,7 kWh 1,0 kWh 1,2 kWh 1,4 kWh 1,9 kWh 2,4 kWh 2,9 kWh 3,84 kWh

48 V 1,0 kWh 1,2 kWh 1,4 kWh 1,9 kWh 2,4 kWh 2,9 kWh 3,8 kWh 4,8 kWh 5,8 kWh 7,68 kWh
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LEAD-ACID BATTERIES
Limitations in the installation and operation of lead-acid batteries
• Do not charge rechargeable batteries in excess of the manufacturer’s recommended maximum value. As a rule, these 

current values as a percentage of their nominal capacity are:
-AGM- 20%
-GEL-10%
- Serviceable with liquid electrolyte - 20%
• It is prohibited to keep lead-acid batteries in a discharged state for more than 1 month.
• It is prohibited to use lead-acid batteries in undercharge mode (full battery charge is not reached) for more than 1 

month.
• It is prohibited to use batteries without fuses.
• It is prohibited to use jumpers of diff erent lengths when connecting batteries.
• It is prohibited to disassemble batteries yourself.
• It is prohibited to put the battery in places with vibration. 
• The battery should be replaced immediately if damage to the case or electrolyte leakage is found.
  • It is forbidden to connect batteries with diff erent capacity or service life to the same circuit, including connecting a new 

battery to the existing system in addition to or instead of a failed one.

Features of installation and operation of lead-acid batteries
• It is necessary to charge the battery only in the mode corresponding to this type of battery.
• It is necessary to fully charge the storage batteries after discharge (for solar power plants it is mandatory to charge the 

battery after sunset).
• It is not recommended to use custom battery charging modes without consulting the technical department.
• It is not recommended to exceed the maximum recommended load on the battery (discharge currents up to 0.2 C), as 

this can lead to their accelerated degradation
• After connecting the battery to the system, cover the battery terminals with rubber caps to reduce the likelihood of 

short circuits.
• Recommended gap between adjacent batteries -10 mm (required for normal ventilation and cooling of batteries).
• The trickle charge voltage variance of new sealed (AGM / GEL) batteries connected in series is not a malfunction, it is 

due to the design of the internal recombination and gas system. During operation, their characteristics converge.
• Tighten threaded joints with the correct tightening torque recommended by the manufacturer, typically 5 to 20 Nm.
• Do not use batteries that show lead corrosion, electrolyte leakage, or damage to the case. Using defective batteries can 

lead to electrolyte leakage, fi re, or even explosion.
• To prevent corrosion of the battery terminals, after assembling them, it is necessary to cover with an anti-corrosion 

compound, for example - frost-resistant technical vaseline. 
• Over time, the discharge time of the battery decreases. At the end of the service life, short circuits, loss of water from the 

electrolyte and deep corrosion of the positive plate grids become more and more likely. If you continue to use such batteries, 
thermal runaway or electrolyte leakage is possible. Worn out batteries must be replaced.

• Once every 3 months, a visual inspection of the battery should be carried out to detect deformation of the case and 
overheating. Every year, the actual battery capacity should be measured when discharging to real load or using special test 
equipment –discharge tester. If the test results in the actual battery capacity having dropped to 85% of the nominal value, the 
following capacity checks should be performed every 6 months.

• If batteries catch fi re, use a dry powder fi re extinguisher.
• At the end of its service life, the battery must be disposed of in accordance with the requirements adopted in this region 

or country.

Preliminary battery diagnostics
During the operation of the battery, there is a need to diagnose their operating state. For preliminary diagnostics, you 

need to carry out a full charge-discharge cycle of the battery. When carrying out this procedure, it is necessary to record such 
information:

• Time of full battery charge;
• Battery charging current;
• Time of full battery discharge;
• Discharge current from the battery.



82 №3 /2020/

spaq.kz

QazaqSolar

SANIYA PERZADAYEVA
Independent Director

TEAM OF ASSOCIATION
PLATFORM FOR NATIONAL AND INTERNATIONAL PLAYERS 
IN SOLAR ENERGY INDUSTRY

ASSOCIATION AS 
INFORMATIONAL 

RESOURCE

The Association 
is a resource that will 
allow members of the 
Association to receive 
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