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Dear Colleagues!
Let me greet the Qazaq Solar readers on behalf of the Ministry of Energy!

February 25, 2020, an expanded meeting
of the board of the Ministry of Energy, where
we discussed 2019 results and 2020 prospects,
took place. Having embarked on the renewable
energy development path more than 10 years
ago, Kazakhstan is confidently moving towards
achieving its goals. According to the 2019
results, 90 RE facilities with an installed capacity
of 1,050.1 MW are currently operating in the
country, 283.8 MW of which are wind power
plants, 541.7 MW are solar power plants, 222.2
MW are small hydropower plants, and 2.42 MW
are bio-power plants. The volume of electricity
generated by the renewable energy facilities
in 2019 amounted to 2,400 million kWh, thus
the share of renewable energy today is 2.3%.
The increase in electricity production by the
renewable energy facilities in 2019 is 77%
compared to 2018.
Under the instructions of the First President
– Elbasy, N. Nazarbayev, and the President
of the Republic of Kazakhstan K. Tokaev, the
Deputy Prime Minister of the Republic of
Kazakhstan, R. Sklyar, raised a question during
the board meeting about the need to ensure RE
generation share in the amount of 3% of the
total generation. In this regard, it is planned to
commission 18 facilities with a total installed
capacity of 604.5 MW in 2020. According to
the plans, the volume of generated renewable
energy should amount to 3.15 billion kWh.
It should be noted that in 2019 we observed
the historical price minimum following the
results of the project-based auction for the
construction of a solar power plant in the
Shaulder village (Turkestan region), with the
minimum auction price of 12.49 tenge/KWh.
I believe that this trend for auction prices

reduction will continue this year, given the
global trends in lower capital costs, technology
development, and lower costs of equipment and
component parts.
Further development of renewable energy
in our country requires solving the important
tasks facing this sector. Firstly, in order to
reduce the auction prices, we require favorable
conditions for financing the renewable energy
projects, contemplating soft loans and lower
interest rates, which have a significant impact
on the economics of renewable energy
projects. Secondly, the electric power industry
of Kazakhstan experiences lack of flexible
capacities, which is becoming increasingly
relevant with the rapid development of
renewable energy in Kazakhstan. Thirdly,
considering the goals set, there is a need to
train national engineers for renewable energy in
order to develop internal country competencies.
Resolving these issues will not only allow to
achieve the goals but would also give impetus
to the further development of the entire electric
power industry of Kazakhstan.
I invite the entire industry community of
the Republic of Kazakhstan’s energy sector and
stakeholders to discuss the relevant issues of
renewable energy development, whereas the
Ministry of Energy of the Republic of Kazakhstan
expresses its readiness to develop constructive
proposals for further development of the
renewable energy sector.

Minister of Energy of the
Republic of Kazakhstan
NURLAN
NOGAEV
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Good afternoon,
dear colleagues!
5 years ago, when we talked about renewable energy,
we used to state two main issues associated with
the green energy development: 1) volatility energy
intermittency and 2) high costs of these sources.
Today, when renewable energy costs reached the same
level as conventional generation, with green electricity in
most countries of the world being cheaper than electricity
from hydrocarbons, we discuss the renewable energy
economic support mechanisms to a lesser extent, while the
balancing problem remains on the agenda.

Chairman of the SPAQ’s
Board of Directors
Nurlan Kapenov

spaq.kz

The first steps towards renewable energy
development in our country were taken more than 10
years ago, with the forthcoming problems of renewable
energy integration into Kazakhstan’s unified power
system, renewable energy balancing, as well as lack
of flexible capacities already being raised at that time.
Unfortunately, these problems have not been resolved
yet and are still acute in our industry. At the same time,
we should understand that today’s problem of balancing
is not a pure consequence of the renewable energy
development, but rather a historically developed situation
in our country’s electric power market as a whole.
Apparently, the solution to this problem is not
to abandon the renewable energy or limit its further
development, but to develop the energy system itself to
make it more flexible.
We already have very good progress in this direction.
First of all, new initiatives of KEGOC JSC and
Samruk-Energy JSC to introduce the automatic load
frequency control (AGC) deserve respect. This project
aims to automatically maintain the balance of electricity
generation and consumption in the power system. As
part of the project, it is planned to implement AGC at
the Moinak HPP, the Ekibastuz State District Power
Plant-1 named after B. Nurzhanova, Bukhtarma HPP,
Ust-Kamenogorsk HPP, and Shulba HPP. This will allow
the most efficient use of the available flexible generation
resources and to ensure power quality and the power
plants reliability in Kazakhstan.
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Secondly, we welcome the initiatives of the
deputies of the Mazhilis of Parliament of the
Republic of Kazakhstan, which together with
the Ministry of Energy initiated amendments
to the current legislation on the electric power
industry, involving the construction of balancing
capacities. These measures will make it possible
to move from words to concrete actions for
developing flexible capacities. We believe that
to attract investors and to select balancing
capacities implementation projects, it is possible
to use the existing auction trading platform,
which has already proved its effectiveness both
from organizational point of view and in terms of
tariffs reduction.
However, I would like to focus on the main
tasks that are more facts of the today’s realities,
with all parties interested in the electric power
industry development should be perceiving them
as work areas that we have no right to ignore:
1. Kazakhstan lacks a long-term
development strategy for the electric power
industry as a sector as a whole, which is
the basis for the economy and livelihoods
functioning and development.
2. According to Kazakhstan’s 2025 Strategic
Development Plan, which is a medium- term
state planning system document, the share of
renewable energy in country’s total electricity
generation must achieve 6% by 2025 and 10 %
by 2030. At the same time, we understand that
in the coming years coal will have to remain the
major source for the basic generation.
3. Today, the electricity cost from newly
introduced renewable energy facilities is cheaper
than from any other newly introduced energy
sources, including coal, gas, and nuclear energy.
And this global trend continues from year to
year: the CAPEX for construction, the panels

cost, and the cost of the storage systems are
reducing. Therefore, today it is important to
continue the renewable energy development
course launched by Elbasy: it is becoming
economically viable and it diversifies the energy
system based on the traditional fuels to the
right extent.
4. The Government of the Republic of
Kazakhstan needs to stimulate the development
of flexible capacities, as well as to introduce new
efficient electricity balancing market tools and
mechanisms.
5. Renewable electricity producers need to
increase the generation forecasting discipline,
possibly even with the use of administrative
measures for the discipline violators.
In this regard, we invite our readers to an
open discussion on power balancing on the
SPAQ’s Facebook page! We also plan to organize
a discussion on this topic as part of the Solar
Fest Qazaqstan! Of course, the COVID-19
pandemic, which has affected our country, also
makes its own adjustments not only to the plans
of the governments and businesses, but also to
the daily lives of us all. Therefore, the dates of
the event, which was initially planned for July
2-3, 2020, will be specified later. The SPAQ will
continue to inform renewable energy market
players of all further changes and initiatives.
Once again, we invite all stakeholders and
hope that our QazaqSolar journal’s second issue
will provide an opportunity to openly discuss
Kazakhstan’s unified power system balancing
problem.
I am sure that the solution of the above
tasks will entail positive changes and
transformation in the system. There might be
significant risks for the country’s energy security
if such work will not get started.
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ENI STARTS

commercial production at Badamsha Wind Farm site
in Kazakhstan
San Donato Milanese (Milan), 25 March 2020 - Eni,
through its local renewable subsidiary ArmWind LLP,
started the commercial production of the Badamsha
Wind Farm located in North-West Kazakhstan, in the
Aktobe Region. Badamsha Wind Farm has a capacity
of 48 MW and will provide the Region with an annual
power generation of about 198 GWh, with an overall
CO2 saving of 172,000 tons
per year.
This project represents
the tangible implementation
of the Memorandum of
Understanding
signed
in
June 2017 with the Kazakh
Ministry of Energy and
Eni for renewable energy
developments in Kazakhstan.

Eni has been present in Kazakhstan since
1992. Eni is joint operator of the Karachaganak
field and is an equity partner in various projects in
the Northern Caspian Sea,
including the giant Kashagan
field. Eni is the joint subsoil
BADAMSHA WIND FARM IS ENI’S
user and joint operator,
FIRST LARGE-SCALE INVESTMENT
with KMG, of the offshore
IN WIND ENERGY AND THE FIRST
exploration blocks Isatay and
Abay. Equity production is
STEP TOWARDS THE WIDESPREAD
currently 180,000 barrel of oil
USE OF RENEWABLE ENERGY IN
equivalent per day.

THE COUNTRY.

Badamsha Wind Farm represents Eni’s first largescale investment in wind and the first step of an
extensive renewable presence in the Country. Last
year, Eni, as a result of auctions managed by the
Kazakh Authorities, was awarded a further 48 MW
wind farm project, as a second expansion phase of
the Badamsha Project above and also a 50 MW solar
photovoltaic project in the Region of Turkestan, in
southern Kazakhstan.
These initiatives are in coherence with Eni’s
strategy that combines economic sustainability with
environmental sustainability, allowing the company
to be a leader in the market, supplying decarbonized
energy products and actively contributing to the
energy transition process. Eni’s strategy in the
spaq.kz

renewables business aims at achieving a balanced
and diversified portfolio, targeting over 3 GW of wind
and solar capacity by 2023 and up to 5 GW by 2025.

QazaqSolar
Eni’s strategy in the renewables business aims at achieving a balanced and diversified portfolio,
targeting over 3 GW of wind and solar capacity by 2023 and up to 5 GW by 2025.
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THE EVOLUTION OF MECHANISMS
TO SUPPORT THE USE OF

RENEWABLE ENERGY

SOURCES

IN THE REPUBLIC OF KAZAKHSTAN
BAKYTZHAN
KAZHIYEV
Chairman of the
Management Board
of KEGOC JSC

In recent times, the global economy
has seen a trend of large-scale
transition to “green” energy. Lower
prices for renewable energy and
rapid technological progress have
led to a reassessment of energy
and investment priorities. There is
an increased interest in the use of
renewable energy sources (RES) in
various sectors of the world economy.
This is due to ongoing changes in the
energy policy of world powers, where
the transition to energy-saving and
resource-saving technologies are
getting the paramount importance.

spaq.kz
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As a result, the actual indicators and
successes of alternative energy have
surpassed all possible forecasts and
expectations. This is evidenced by the fact that
today in the world, more renewable energy
capacities are installed per year than capacities
for all types of traditional fuels. So, according
to the International Renewable Energy Agency
(IRENA), in 2019 the global renewable energy
production capacity increased by 8% or 174
GW. The greatest growth was demonstrated
by the capacities of solar photovoltaic (PV)
panels (56% of the total increase in renewable
energy), wind power (25% of the total) and
hydropower (12% of the total).

Investments into the
construction of new renewable
energy capacities are also
growing accordingly, and over
the past six years, they have
outstripped investments in
traditional energy. There are still
no finalized figures for the end
of 2019, while for example, in
2018, according to IRENA, global
investments in renewable energy
amounted to $ 280 billion. The
leaders include China, the USA
and Japan.

This is primarily due to government
support measures, such as preferential terms
for the purchase of “green” electricity (fixed
tariffs, “green” certificates, guaranteed
purchase following the auctions results, etc.),
priorities for renewable energy generating
plants when connecting to the grid, as well as
when transmitting and using the electricity
generated by them.
Despite the significant natural energy
resources reserves, Kazakhstan also intends
to actively develop renewable energy sources.
Our country has set itself an ambitious
task: the share of renewable energy sources in
2030 should be at 10% of the total electricity
production, and in 2050 - 50%, including
alternative energy.

13
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OUR COUNTRY HAS SET ITSELF
AN AMBITIOUS TASK: THE SHARE OF RENEWABLE
ENERGY SOURCES IN 2030 SHOULD BE

10% OF THE TOTAL ELECTRICITY
PRODUCTION, AND IN 2050 - 50%,

AT

INCLUDING ALTERNATIVE ENERGY.

spaq.kz

The first step of the state policy on the renewable energy
sector was the adoption of the Law of the Republic of Kazakhstan
“On Supporting the Use of Renewable Energy Sources” in 2009.
This law defined the basic conditions for supporting the use of
RES to generate electric and thermal power, including economic
and technical aspects. According to the Law, KEGOC JSC as a
System Operator of the Unified Power System of the Republic of
Kazakhstan (UPS RK), as well as all regional distribution companies
were obliged to buy electricity from renewable energy facilities
to compensate for technological losses in their networks at prices
determined by the project feasibility study. At the same time,
renewable energy facilities themselves were exempted from
paying for electricity transmission services provided by energy
transmission organizations. They were also given a priority status
in dispatching services.
From 2009 to 2013, Kazakhstan continued to develop the
institutional and legislative framework aimed at the systematic
introduction of RES. The first steps were taken in attracting
investors, determining the potential of solar and wind energy,
providing support to reconstructed small hydropower plants, and
setting development targets. Based on international best practices,
the minimum technical requirements for grid connection of the
renewable energy facilities were developed.
In 2013, significant amendments and additions to the current
legislation were made to further stimulate the construction of
“green” power plants. In particular, for the next 15 years, investors
received a guarantee for the purchase of generated electricity at
the fixed rates with an annual indexation of the fixed tariffs for
inflation. Renewable energy power plants were exempt from paying
for the organization of balancing of the generated electricity, for
the imbalances created by them and were exempted from the
need to fulfilling the electricity daily schedule. A mechanism was
provided to support small, low-power installations development
through the net consumption mechanism.
The practical application of the fixed tariffs in Kazakhstan
started in 2014. The main goals of this mechanism were to attract
investment in the construction of renewable energy facilities and
to reduce the risks for investors in returning the invested funds
through the guaranteed electricity purchase for 15 years. At the
same time, the “Financial Settlement Center for the Support of
Renewable Energy Sources” LLP (hereinafter referred to as “FSC
on RES” LLP) was established as a subsidiary under KEGOC JSC,
which was entrusted with the functions of guaranteed centralized
purchase and sale of the renewable energy.
The regulation of relations in the renewable energy sector was
implemented with amendments to the legislation, providing for
the assigning the Ministry of Energy of the Republic of Kazakhstan
the competencies to determine target indicators for the renewable
energy sector development, approval and implementation of a
plan for the location of renewable energy facilities taking into
account indicators for the renewable energy sector development.
The rules for the development of a plan for placing the renewable
energy facilities provided for the inclusion of a methodology

QazaqSolar

for determining the technical capabilities
of networks in the zones of the UPS of
Kazakhstan and the procedure for selecting
projects for inclusion in the plan, and a number
of other measures.

N

EW STANDARDS HAVE ALLOWED THE
LAUNCH OF THE RENEWABLE ENERGY
MARKET IN KAZAKHSTAN. INVESTORS
STARTED COMING TO THE INDUSTRY, AND
BY THE END OF 2014, A LIST OF ENERGYPRODUCING COMPANIES USING RENEWABLE
ENERGY SOURCES WITH A TOTAL CAPACITY
OF 2,000 MW WAS FORMED.

As a result, the renewable energy sector
in Kazakhstan has become one of the fastest
growing energy segments in Kazakhstan. This
is evidenced by the fact that when drawing
up a plan for the deployment of renewable
energy facilities, the Ministry of Energy of the
Republic of Kazakhstan received hundreds
of applications with a total capacity of more
than 8000 MW. Of these, 128 projects with a
total installed capacity of 2803 MW received
state support by granting them the right to
sell electricity at the fixed tariffs and auction
prices.
It should be noted that, along with the
positive results, the world experience has
demonstrated that measures to support
renewable energy in many countries have
led to an uncontrolled increase in investment
in the construction of renewable energybased power plants and, accordingly, to a
significant increase in the share of electricity
generated from renewable energy sources
in the total amount of generated electricity.
This led to the new problems caused by the
need to create additional flexible and reserve
capacities in the power system to balance the
supply of electricity from unstable generation
sources (which are renewable energy-based
power plants). Also, in many cases, the
strengthening and development of the electric
grid infrastructure was required, which, in
turn, required additional investments from the
companies.
In this regard, many countries began to
switch to a system of the renewable energy
auctions. Achieving low prices and attracting
competitive investors were recognized as one

of the main advantages of the auctions and
became the main motivation for their rapid
distribution throughout the world. By the
beginning of 2016, more than 65 countries
started to apply the auction bidding mechanism
for the selection of renewable energy projects.
In 2017, the Law of the Republic of
Kazakhstan “On Supporting the Use of RES”
was amended to provide for the transition in
the selection of the RE projects from a fixed
tariff mechanism to the auction trading.
The transition to the use of the auction tool
in the selection of RE projects in Kazakhstan
has several advantages. In particular, the
winners of the projects are determined on
the basis of non-discriminatory competitive
selection.
The experience of holding such auctions
in Kazakhstan also demonstrated their
advantages. So, according to the results of
the first auctions of 2018, the “FSC on RES”
LLP concluded 30 contracts with a total
installed capacity of 804 MW. At that time 113
Kazakhstan and foreign companies took part in
the auction, and the geography of the auctions
included nine countries - Kazakhstan, Russia,
China, Turkey, France, Bulgaria, the United Arab
Emirates, Italy, and the Netherlands.
As a result of the auctions, the average
decrease in the auction price was: for wind
generation - 11%, for solar generation - 30%,
and for small hydropower projects - 14%.
As a result of the auctions in 2019, 11
contracts were concluded for a total installed
capacity of 152 MW. The auction has attracted
32 Kazakhstani and foreign companies from
seven countries: Kazakhstan, Russia, China,
Germany, Malaysia, Italy, and Spain. Moreover,
the average decrease in the auction price was:
for wind generation - 13%, for solar generation
- 40%.
Also, in November 2019, a pilot auction
with documentation was conducted (solar
power plant) with an installed capacity of 50
MW. The determined winner of the auction is a
subsidiary of the ENI oil company with a price
of 12.49 tenge/kWh, which will enter into an
agreement in the near future.
According to the Ministry of Energy of
the Republic of Kazakhstan, by the results
of 2019, 90 renewable energy facilities with
a total installed capacity of 1,050.1 MW are
operating in the republic. At the end of 2019,

15

16

№2 /2020/ OFFICIAL TRIBUNE

the generation of electricity by renewable energy
facilities amounted to 2.4 billion kWh, or 2.3% of the
total electricity generation in the country.
Fifty RE power plants with a total installed
capacity of more than 950.46 MW sell electricity
through the “FSC on RES” LLP. Among them: the largest
solar power station SES “SARAN” in the Karaganda
region (100 MW), the largest wind farm “CATEK
Green Energy” LLP in the city of Nur-Sultan (50 MW),
and a hydroelectric power plant on the Kora River
(Almaty region) with a capacity of 28,5 MW. Electricity
generation from renewable energy facilities increased
from 8 million kWh in 2014 to 1,348 million kWh in
2019.
It is predicted that the RE sector in 2020 will
produce about 3.5 billion kWh.
It should be noted that, despite the adopted
changes in the mechanism for supporting renewable
energy in Kazakhstan and the reduction in the cost
of renewable energy technology, renewable energy
still remains expensive. So, while the wholesale
price of electricity is 7–8 tenge/kWh, the average
price of renewable energy is 34 tenge/kWh. Taking
into account the high cost of renewable energy, a
systematic development of renewable energy is
necessary, taking into account the growing economic
impact on consumers.

spaq.kz

The problem of controlling the occurring
imbalances in electricity, which is caused by the need
to reserve the generation of solar and wind power
plants with flexible reserve capacities that can quickly
change their generation, remains relevant.
An appropriate amount of flexible reserve
power should be provided at the traditional power
plants, which implies significant additional costs for
maintaining a hot power reserve.
THUS, THE MAIN CHALLENGE FOR THE UTILITYSCALE INTRODUCTION OF RENEWABLE ENERGY
SOURCES IN KAZAKHSTAN UNDER THE CONDITIONS
OF THE EXISTING SHORTAGE OF FLEXIBLE GENERATING
CAPACITIES IS ENSURING THE STABILITY OF THE
COUNTRY’S POWER SYSTEM.
IN THIS REGARD, IN ORDER TO ENSURE RELIABLE
AND STABLE OPERATION OF THE UNIFIED POWER
SYSTEM OF KAZAKHSTAN AND UNINTERRUPTED
POWER SUPPLY TO CONSUMERS, IT IS NECESSARY
TO INTRODUCE EFFECTIVE MECHANISMS TO ENSURE
ATTRACTIVENESS FOR INVESTORS TO BUILD AND
MODERNIZE FLEXIBLE GENERATING CAPACITIES,
INCLUDING THE IMPROVEMENT OF THE STATE
SUPPORT CONDITIONS FOR THE CONSTRUCTION OF
REGULATING HYDROPOWER PLANTS AND COUNTERREGULATORS.

QazaqSolar
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“First Wind Power Station” LLP with capacity of 45 MW
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ASPECTS OF BALANCING THE POWER SYSTEM
OF KAZAKHSTAN WITH THE GROWTH OF

RENEWABLE ENERGY: LOOKING FOR SOLUTION
The rapid development of renewable energy in our
country with the outstanding growth rates, both among
CIS countries and globally, is facing the issue of balancing
capacities and, accordingly, the antagonism against
renewable energy development ideology from the
traditional energy community. The renewable energy
sector also receives criticism regarding the high cost of
renewable energy projects. In addition, there is a strong
belief in the professional community about the inability
of renewable energy facilities to compete with traditional
generation, as well as about the economic inefficiency of
renewable energy for the country as a whole. However,
the latest results of renewable energy auctions in
the world and in Kazakhstan already indicate direct
competition of renewable energy sources with traditional
generation. This is due to advanced technologies, lower
capital costs for the construction of RE facilities, and
cheaper equipment and components. Thus, the problem
of balancing is the stumbling block that holds back
further renewable energy development in our country
today.

KANYSH
MOLDABAYEV
Head of the “Energy” Sector,
Asset Management Directorate of
the SWF “Samruk-Kazyna” JSC

spaq.kz

THE SITUATION IN KAZAKHSTAN
The renewable energy development in Kazakhstan has started almost
10 years ago with the adoption of the law of the Republic of Kazakhstan
“On Supporting the Use of Renewable Energy Sources”. Our country has set
ambitious goals for the renewable energy development, according to which
we have to bring the share of renewable energy in the total electricity
production up to 3% in 20201, up to 6% in 20252, 10% - in 20303, and by
2050 renewable and alternative energy sources must come in at least half
of the total energy consumption4. These indicators are included both in the
government programs and in the development strategies, declared by the
country’s leadership in front of the investors and the world community under
the EXPO-2017 framework.

014
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Electricity production and consumption in Kazakhstan,
billion kWh
1
Order of the Minister of Energy of the
Republic of Kazakhstan “On the Approval of
Target Indicators for the Development of the
Renewable Energy Sector” dated November 7,
2016 No. 478.
2
The Strategic Development Plan of the
Republic of Kazakhstan until 2025.
3
Decree of the President of the Republic of
Kazakhstan dated May 30, 2013 “On the
Concept for the Transition of the Republic of
Kazakhstan to the Green Economy”.
4
Address of the President of the Republic of
Kazakhstan - Leader of the nation, Nursultan
Nazarbayev, to the people of Kazakhstan
“Kazakhstan-2050 Strategy: A New Political
Course of the Established State,” December
14, 2012.
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A completely new energy sector was developed in the
1200,00
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As for the electricity market, in 2019, the Kazakhstani
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energy industry generated over 106 billion kWh of electricity. -3
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electricity in 2019, which is about 86 billion kWh, or 81.1%. The -5
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second place in the electricity generation with almost 10 billion
kWh (9.4%) is with hydroelectric power plants. Gas turbine
power plants account for less than 9 billion kWh or 8.5%.
The dynamic pattern shows that electricity consumption
in Kazakhstan is growing with priority rates. On average, the
annual increase in electricity production over the past five years
has amounted to 2%, while the increase in its consumption
has been 3%. As forecasted by the experts, consumption in
Kazakhstan will continue to grow. Electricity consumption
growth amid the development of the Kazakhstani economy
is expected to reach 136 billion kWh by 2030, and up to 172
billion kWh by 2050.
The growing demand for electricity and decommissioning
due to the high level of wear of the main equipment in
Kazakhstan will require significant commissioning of new
capacities: 11–12 GW by 2030 and 32–36 GW by 2050, not
including the installed capacity of renewable energy source5 .
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in the Republic of Kazakhstan8. However, given
the existing shortage of flexible generation, it
can be concluded that measures taken to improve
the balance of the power system have been
insufficient.
The introduction of renewable energy sources
is associated with the escalation of power system
balancing issues, as well as with ensuring the
operation reliability. At the end of 2019, the total
installed capacity of renewable energy facilities
amounted to 1,050.1 MW: WPPs - 283.8 MW,
SPPs - 541.7 MW, small HPPs - 222.2 MW, and bioPPs - 2.42 MW. A significant part of this capacity
was commissioned in the southern regions of the

21

republic (Zhambyl, Almaty, Turkestan regions).
At the same time, allowable increase of load for
North-South transit of the UPS of Kazakhstan is
300 MW . To be reasonable, it should be noted
that renewable energy is not the only source
of the imbalances in the south of the country,
however, the probability of reducing renewable
energy generation by more than 300 MW9 should
be taken into account.
At the same time, according to the forecasted
balance of electricity and power capacity of the
unified power system of Kazakhstan, an electric
power excess is expected in the country, both with
the reservation of capacities and without it.

8
Majilis - Government: renewable energy.
The official Internet resource of the
Mazhilis of Parliament of the Republic of
Kazakhstan, February 16, 2012.
9
B.B. Mukatov. Management of network
separation and restoration using expert
technologies. The dissertation for the
degree of the candidate of technical
sciences. Novosibirsk, 2017.

The forecasted capacity balance of the UPS of the Republic of Kazakhstan,
for the peak hour, MW
Name

2020

2021

2022

2023

2024

2025

2026

Demand

17 375

17 511

17 805

18 346

18 937

19 498

20 046

Peak

15 619

15 750

16 019

16 501

17 040

17 545

18 053

Necessary power reserve

1756

1761

1786

1844

1897

1952

1993

Generation (available capacity)

18 168

17 991

18 176

18 906

19 288

20 603

20 658

Existing power plants

17 005

16 637

16 508

16 413

16 417

16 106

16 109

Reconstruction, expansion

734

841

1091

1797

2154

3020

3070

429

513

577

697

718

1478

1479

Deficit (+), excess (–), with the required reserve

– 2549

– 2241

– 2157

– 2405

– 2248

– 3058

– 2604

Deficit (+), excess (–) without required reserve

– 793

– 480

– 370

– 560

– 351

– 1106

– 612

Commissioning of new power plants, with nonusable capacity

Deficit (+), excess (–), with the required
reserve

Based on the forecasted balance, we can
conclude that in general, the power system does
have available power reserves. At the same time,
there is the possibility of balancing from the
neighboring power systems.
However, as part of the workshop held on
the electricity balancing issues at the KEGOC JSC
initiative on February 19 this year, there was a
discussion of insufficient reserves in the UPS
of Kazakhstan. Thus, the largest contribution
to the electricity balancing today is made by
the unit power plants and hydroelectric power
plants. At the same time, the share of generating
equipment over thirty years is about 53.4%.
Moreover, considering maintenance works at the
power plants, including the off-schedule ones, the
reserve related to the working capacity is about
750 MW, of which 500 MW is the actual reserve,

and 250 MW is the export obligation. 350 MW out
of the 500 MW of the actual reserve, is accounted
for in the North and South energy zones, and
150 MW of the reserve in relation to the working
capacity is in the West. The average volume of
scheduled maintenance works in the North and
South energy zones is 1,150 MW, in the West is
150 MW, and the average volume of emergency
repairs is 500 MW and 50 MW, respectively. Based
on this, it can be concluded that it is necessary
to consider the volume of average values of
generation repairs when planning the operating
modes of the Kazakhstan’s power system for
the coming period. When this fact is considered,
the value of the required system reserve in the
Kazakhstan’s UPS increases. Due to the risk of
an uncovered power shortage, and on the other
hand, the likelihood of a significant increase

Source: ME RK
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The cost of balancing in 2019 amounted to
8.5 billion tenge. At first glance, given the lack
of flexible capacities, this is a small fee for the
stability of the power system, but to a greater
extent, we are talking about the country’s
energy security and the need to ensure it from
internal reserves.
The development strategy of KEGOC JSC
for 2018–202810 says that the following
factors influence the reliability and energy
independence of the UPS of Kazakhstan:
− limited transmission capacity between the

Kyzylorda, South Kazakhstan, Zhambyl regions
and the UPS of Kazakhstan;
− further increase in electricity and capacity
deficit in the Southern zone;
− the shortage of flexible capacities in
the Kazakhstan’s UPS, as well as the planned
increase in electricity production from renewable
energy sources, lead to an increased dependence
on Russia in matters of load and frequency
control;
− limited transmission capacity in the
direction of Aktau - Atyrau - Uralsk;
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− high level of depreciation of electricity
generating and distribution assets of the UPS;
− further decentralization of energy supply
associated with the involvement of renewable
energy sources in the Kazakhstan’s energy
balance (commissioning of large amounts of
renewable energy sources up to 100 MW or
more per year), and the emergence of active
consumers through the development and
cheapening of technologies (energy storage,
local RES, etc.)
− the need to ensure the effective
integration of renewable energy into the power
system and to regulate their variable generation.
Out of the seven factors listed, three
are associated with the renewable energy
development, which today adds a little more
than 2% to the system. Thus, it can be noted
that the existing problems of balancing the UPS
of Kazakhstan have occurred earlier, but with
the renewable energy sources introduction, the
situation continues to worsen, and therefore,
in the absence of a qualitative assessment of
the situation, there is a tendency to blame RE
as the source of all problems. Therefore, it is
necessary to develop a plan for the development
and transformation of the power system of
Kazakhstan as a whole.
A. Tukenov, a well-known specialist in the
national electric power industry, notes that the
problem of balancing, despite the low share of
renewable energy today, is very relevant for the
Kazakhstan’s power system, where even without

the renewable energy integration there is an
acute shortage of flexible generating capacities
necessary to compensate for electricity supplyconsumption imbalances and to ensure power
system sustainable operation11. According to him,
one of the relevant (and most costly) measures
for the further renewable energy development
in Kazakhstan is the timely creation of resources
necessary to balance the supply and demand
of the power system as a whole and its reliable
functioning, taking into account the growing
share of electricity supplies from renewable
energy sources.
In order to solve this problem, A. Tukenov
proposes, on the one hand, to develop the
infrastructure, such as the construction of
pumped storage power plants (the IrtyshKaraganda canal), counter-regulators at
the Kapshagai and Shulba HPPs, and the
construction of the Belokatunskaya HPP. And on
the other hand, setting operational requirements
for renewable energy facilities (continuity of
power supply in the event of unstable damage,
monitoring the generation of reactive and active
power, continuing to work in the established
frequency range) and economic incentives
(payment to traditional power plants for
increasing flexibility, introducing a consumption
management mechanism, participation of
renewable energy facilities in the balancing
of energy system with compensation for
their losses). It is also important to provide
the possibility of introducing a system for

23

“Samruk Green Energy” LLP SPP with
capacity of 1 MW

A.A. Tukenov. Proposals on measures to
support the development of renewable energy
sources and their integration into the power
system and the electricity market. Speech at
the workshop “Results of the five-year work of
the renewable energy sector in Kazakhstan.
Further development prospects.” Astana,
September 14, 2018.
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FINDINGS:
The conclusion is that it is
necessary to conduct a detailed
study of transition to another
electricity market model, which
will be more effective both for
the electric power industry as
a whole and for the renewable
energy development

12
International Energy Agency. The Power
of Transformation - Wind, Sun and the
Economics of Flexible Power Systems. 2014.
13
International Energy Agency. The Power
of Transformation - Wind, Sun and the
Economics of Flexible Power Systems. 2014,
p.70.

International Energy Agency. The Power
of Transformation - Wind, Sun and the
Economics of Flexible Power Systems. 2014,
p. 75.

14

15
International Energy Agency. The Next
Generation of Wind and Solar Power. 2016.
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forecasting and correcting of output schedules
in real time regime and, in general, developing an
integrated approach to forecasting of electricity
supplies from renewable energy sources.
A. Tukenov outlines a number of shortcomings
for the further renewable energy development
from the Kazakhstan’s current electricity market
model with the marginal tariffs (adopted in 2009
as a temporary measure to attract short-term
investments), which determines the lack of
competition and the lack of attractiveness of the
industry for long-term investments.
These shortcomings include, on the one hand,
the predominant conclusion of contracts for the
supply of electricity with an even schedule and
no hourly pricing, which is the reason for the low
liquidity of spots and intraday electricity trading
and does not allow optimizing the electricity
supply and consumption modes. Accordingly,
market participants allow more imbalances, and
more flexible resources are required to resolve
them, while the renewable energy development
and its integration into the power system
exacerbates this problem. On the other hand, the
balancing market, intended, in theory, to be the
main balancing mechanism, does not interfere
with the electricity market with marginal tariffs,
and therefore for more than ten years now, it has
been working in the simulation mode only.
The conclusion is that it is necessary to
conduct a detailed study of transition to another
electricity market model, which will be more
effective both for the electric power industry
as a whole and for the renewable energy
development.
THE PROBLEM OF RENEWABLE ENERGY
INTEGRATION INTO THE GRID: OPINION
OF THE INTERNATIONAL COMMUNITY
In 2014, the International Energy Agency
in its report “The Power of Transformation Wind, Sun and the Economics of Flexible Power
Systems”12 came to the conclusion, based on
practical cases and analysis of power systems
and RE integration into the grid of 15 countries
(Brazil, Texas in the USA, Portugal, Spain, India,
Italy, Japan (eastern provinces), Denmark, Finland,
France, Germany, Ireland, Norway, Sweden, Great
Britain), that a small share of renewable energy
in the country’s power system is not a barrier
or a problem for the network integration. At
the same time, what is meant by small shares
of RE is 5–10% of annual generation. Even in

countries where this threshold of renewable
energy development is exceeded, integration
into the system is also not a big problem if the
following factors are excluded: the uncontrolled
local concentration of renewable energy facilities,
renewable energy facilities having the ability to
stabilize the network when necessary, having
electricity generation forecasts by RE facilities
when planning the operation of other power
plants and electricity flows in the network.
This happens because the electricity
demand itself is variable and any power plants
may experience unexpected interruptions.
When renewables add only few percent of the
energy to the system, both the variability and
inconstancy are much less than what comes
from the electricity demand and other power
plants. A larger share of renewable energy will
require a transformation of the system, which
should be based on three principles: a favorable
environment for the deployment of renewable
energy, the development of the power system
and market operations, and investments into
additional flexible resources.
The IEA report once again emphasizes the
obvious: integration costs and system costs
associated with adding a new source to it do not
apply exclusively to variable RE. Any power plant
needs to be integrated into the system, and the
uncertainty in terms of generation is inherent to
any generation facility (breakdowns, interruptions
in fuel supplies, etc.)13.
The system as a whole requires sufficient
capacity and power. At high proportions of
variable generation based on renewable energy,
the latter makes an asymmetric contribution here.
To a greater extent the contribution of power
than capacity. What is needed at the system
level is not a back-up for renewable energy, but
a cost-effective solution to meet the demand
for electricity. As a result, with high RE shares,
the rest of the power plants should provide more
capacity than electricity14.
In another IEA report “The Next Generation
of Wind and Solar Power” (2016)15, in the
continuation of the thesis on the power systems
transformation principles, it is noted that the
favorable conditions on the part of the system
for the renewable energy integration should
pursue the following directions: the provision
of system services by wind and solar power
plants, the deployment of renewable energy
facilities at locations of highest demand, the
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FINDINGS:
Based on a review of available
materials from the international
expert community, we can conclude
that the issues of integrating
renewable energy sources into
the power systems have been
studied in enough detail, and
recommendations have been made
to reduce the impact of renewable
energy on their stability. It is believed
that the integration of renewable
energy into the grid is no longer a
problem, and if there are difficulties,
then there are ways to solve them. At
the same time, there are a number
of studies showing a significant
dependence of the country’s
economic stability on the dynamics
of introducing the renewable energy
into the power systems.

“First Wind Power Station” LLP with capacity of 45 MW

mutual complement of solar and wind energy,
the combination of resources (for example, solar
power plants with storage devices and a demand
management mechanism), the construction
design solutions (the use of large blades reduces
integration challenges since they generate
electricity in a more stable way), the introduction
of real-time planning and forecasting systems.
Based on a review of available materials
from the international expert community, we
can conclude that the issues of integrating
renewable energy sources into the power
systems have been studied in enough detail, and
recommendations have been made to reduce the
impact of renewable energy on their stability.
It is believed that the integration of renewable
energy into the grid is no longer a problem, and if
there are difficulties, then there are ways to solve
them. At the same time, there are a number of
studies showing a significant dependence of the
country’s economic stability on the dynamics of
introducing the renewable energy into the power
systems.
FLEXIBLE CAPACITIES
At a meeting of the Government of the
Republic of Kazakhstan held on October 29,
2019, the Chairman of the Board of KEGOC JSC B.
Kazhiev emphasized: “The problem of ensuring a
balance of power in the power system is a limiting
factor for the growth of the share of renewable
energy in the power system of Kazakhstan. In

order to solve these problems, it is necessary
to introduce new flexible generating capacities,
as well as incentives for them to participate
in regulating the power balance in the power
system, including the development of hydropower
with the construction of counter-regulators”16.
According to KEGOC JCS, a feature of the
unified power system of Kazakhstan is in high
proportion of non-flexible coal-fired power plants:
more than 70% of electricity is generated at coalfired power plants. For comparison: in the power
systems of EU, the share of electricity generation
at coal-fired power plants is only 19%, in the US
power system this figure is 27%, in the Russian
Federation - 17%, in Uzbekistan - 19%. This
means, a significant share in the power systems
of these countries is made by flexible gas and
hydroelectric power plants.
Thus, the problem of the lack of flexible
capacities, which impedes the growth of the
renewable energy share, is confirmed. In a
sense, renewable energy is a trigger for the
development and transformation of the energy
industry.
At a meeting of the Interagency Commission
on Legislative Activities at the end of December
2019, the deputy of the Mazhilis of Parliament of
the Republic of Kazakhstan, Shafhat Utemisov, as
part of the discussion of amendments to the law
on the issues of supporting the use of renewable
energy sources (RES) and the electric power
industry, expressed an opinion

In Kazakhstan, it was proposed to build
new hydroelectric power stations. The
official Internet resource of KEGOC JSC,
October 29, 2019.
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“Samruk Green Energy” LLP SPP with
capacity of 2 MW
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In Kazakhstan, it was proposed to cover
the risks of investors in renewable energy
facilities. Kursiv, December 12, 2019.

Promises demand patience (9 years wait).
Expert Kazakhstan, January 27, 2014.
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https://ua.energy/wp-content/
uploads/2019/04/ZvitAdekvatnostiGenPotu
zhnostej_31_03_2019.pdf.
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on the need for a differentiated approach
to stimulating consumption: “As of today we
experience the surplus of electric power in the
republic accompanied by a deficit of flexible
capacities. Electricity consumption during the
day is uneven with an increase in the evening
hours and a decrease at night. This, accordingly,
requires an operational change in the working
mode of the power plant. The development of
flexible capacities to regulate the imbalance
of production/consumption will allow to reduce
<...> the financial resources that is paid to Russia
today for the regulatory services.”17
A few years ago, when renewable energy
sources did not yet provide generation to the
system, in the framework of discussions at the
industrial level on launching a balancing market,
the experts had noted that Kazakhstan “lacks
the most important thing - the availability of
sufficient flexible back-up capacities in the power
system. The Republic of Kazakhstan is dependent
from peak electricity supplies from the Russian
Federation and from Kyrgyzstan. However, there
is no difference in cost between the base and the
peak electricity.”18 It should be noted that postSoviet countries are also faced with the problem
of balancing RE. This problem is critical in Ukraine,
which in terms of the scale of renewable energy
development has slightly outstripped our country.
Ukraine, like Kazakhstan, has been developing
renewable energy for the last ten years, the

expected installed
capacity by the end
of 2019 was already
5.5 GW. The operator
of the transmission
system of NEC
“Ukrenergo” in its
report on assessing
the conformity
(sufficiency)
of generating
capacities19 notes
that precisely due to
the lack of balancing
capacities, balancing
renewable energy
with the available
capacities in the
power system is
quite expensive,
inefficient and
almost impedes the
development of the Ukrainian economy.
This document of NEC “Ukrenergo” contains
possible measures for balancing renewable
energy, which can be divided into two main
groups: new flexible capacities (reconstruction of
coal units with improved flexibility features, the
introduction of power plants with a quick start,
the introduction of highly flexible gas generation)
and capacities for the accumulation of electricity.
Measures for balancing RE such as quoting the
introduction of renewable energy through an
auction system and refusing to connect power
plants with the unwarranted capacity to the grid
are also mentioned.
At the same time, Ukraine has available
balancing capacities in the form of the pumped
storage power plant infrastructure, which A.
Tukenov recommends for creation in Kazakhstan.
These are Kiev PSPP (235 MW), Tashlyk PSPP
(906 MW) and Dniester PSPP (2268 MW). So,
the modernized turbine of the Kiev PSPP can
be launched within a few seconds and provide
a capacity of 47 MW. According to Ukrenergo
forecasts, the renewable energy development
in the country will require the construction of
2.5 GW of flexible capacity by 2025, noting
that flexible capacity should cover 30% of the
installed capacity of renewable energy.
Given the fact that in Kazakhstan the
electricity generation from hydroelectric power
plants covers 10% of the total volume, there
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is a great potential for the development of
flexible capacities through the construction
of counter-regulators and the development of
PSPPs. The development of flexible capacities,
which could be launched in a short time and
give the system the necessary capacity for our
country, is relevant not only in relation to the
renewable energy development but to a greater
extent to ensure its own energy security. After
all, man-made accidents due to depreciation of
fixed assets are also a real threat, which, among
other things, is exacerbated by the deficit in the
southern regions and their dependence on the
Northern Energy Zone. However, it is important
to understand that the development of flexible
capacities is an expensive, capital-intensive, and
long-term measure.
Nevertheless, in Kazakhstan, deputies of
the Majilis of Parliament of the Republic of
Kazakhstan have initiated the introduction
of amendments to the Law of the Republic
of Kazakhstan “On Electric Power” in order to
stimulate the construction of power plants with
flexible generation. These amendments include
the following:
− organizing of tenders by the Ministry
of Energy for the construction of new flexible
generating facilities with the amount of installed
power capacity needed to cover the projected
deficit of regulating power;
− determination of the location (site),
technology and fuel type for the flexible
generation power plants commissioning through
the tender, based on the feasibility study
carried out by the system operator following the
authorized body’s order;
− conclusion by the winner of the tender
for the construction of the flexible generation
capacity of the following agreements:
− with the authorized body - an agreement on
the construction of a power plant with a flexible
generation mode and with a system operator – the
contract for the purchase of regulating capacity.
At the same time, it is assumed that when
choosing a generating power plant with a flexible
mode the regulation range should be at least 50%
of the installed capacity, for counter-regulating
hydroelectric power plants there should be the
balance of operation modes with the existing
hydroelectric power plant located upstream of
the river and it should ensure the least negative
impact on the environment.
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W

E CAN STATE THAT REAL STEPS
ARE BEING TAKEN TO SOLVE
THE PROBLEM OF THE LACK
OF FLEXIBLE CAPACITIES. THIS IS A
GREAT VICTORY FOR THE ENTIRE ENERGY
COMMUNITY OF KAZAKHSTAN. WE HOPE
THAT THESE LEGISLATIVE INITIATIVES WILL
BE IMPLEMENTED, AND WE WILL FINALLY
BEGIN TO IMPLEMENT PROJECTS ON FLEXIBLE
CAPACITIES.

In addition, as the practice of creating flexible
capacities shows, this is not the only way out of
the situation.
BALANCING APPROACHES IMPLEMENTED
IN KAZAKHSTAN
Subsidiaries of SWF “Samruk-Kazyna”
JSC − Samruk-Energy JSC and KEGOC JSC jointly
launched a special project in 2017 to introduce
an automatic load-frequency control (hereinafter
- AGC). The project aims to automatically maintain
the balance of generation and consumption of
electricity in the power system.
As part of the project, it is planned that AGC
will be implemented at the Moinak HPP and the
Ekibastuz State District Power Plant-1 named
after B. Nurzhanov. The Bukhtarma HPP, the
Ust-Kamenogorsk HPP, and the Shulba HPP were
also included to the AGC project. To date, KEGOC
JSC and Samruk-Energy JSC has reached a work
coordination agreement on the Moinak HPP and
the Ekibastuz State District Power Plant-1 under
the AGC of the Kazakhstan’ s UPS project.
In 2019, a comprehensive independent
examination of a design and estimate
documentation was carried out; it is currently
planned to supply equipment for the AGC. It is
planned to commission the AGC into operation in
the II quarter of 2021.
Duration of the project: 2019–2021.
With its introduction, Samruk-Energy JSC
expects financial benefits in the amount of 4.3
billion tenge due to the provision of services to
the System Operator during 2021–202520 . A
benefit from the AGC project is also an increase
in the efficiency of imbalances settlement
and a decrease in the power deviation in the
Kazakhstan’s UPS21.

Samruk-Energy launched a project on
the efficient use of the capacities of power
plants. The official Internet resource of
Samruk-Energy JSC, October 25, 2019.

20

KEGOC top managers told employees of
regional branches about the new projects of
the Business Transformation Program. The
official online resource of KEGOC.

21
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T

HUS, REAL PREREQUISITES ARE NOW
BEING CREATED FOR INTRODUCING A
MARKET-BASED DEMAND MANAGEMENT
MECHANISM. THIS, IN TURN, WILL CREATE
FAVORABLE CONDITIONS FOR THE FURTHER
RENEWABLE ENERGY DEVELOPMENT IN OUR
COUNTRY.

Gritsyshina M. Energy balance: what is
needed to create balancing capacities in
Ukraine. Mind.ua, October 1, 2019.

22

Directive on general rules for the domestic
electricity market 2019/944 of June 5, 2019.
23
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ENERGY STORAGE
An important direction in solving problems
with balancing renewable energy is the
development and use of energy storage systems.
Technology today allows doing this. Thus, the
global solar energy storage market can grow by
24–32 GW during 2019–2023. Countries such as
the USA, Australia, and Ireland already conduct RE
plus energy storage auctions. The development
of energy storage technologies and their
cheapening may support renewable energy by
providing reserves.
To date, the United States has announced
the use of utility-scale storage systems (with the

capacity above 100 MW). This is the FPL Energy
Storage Center (capacity of 409 MW), which will
be built by the Florida Power & Light Company
in the USA in 2021, the Moss Landing Battery
(capacity of 300 MW), which will be built by
Vistra Energy by the end of 2020 in the USA, the
“Skeleton Creek” project (capacity of 200 MW) - is
the largest hybrid renewable energy project in
the United States, which will be implemented by
NextEra Energy Resources until 2023 and will
consist of 250 MW of WPPs, 250 MW of SPPs and
an energy storage system of 200 MW. In addition,
the largest built storage system is located in
Australia - the well-known Hornsdale electric
storage system with a storage capacity of 129
MW22.
Electricity storage systems are also being
introduced in the EU countries and some
regulation has already been established for
these systems. In particular, on June 5, 2019,
the Directive on Common Rules for the Internal
Electricity Market 2019/944 was approved.
This document defines a number of principles,
including a ban on the ownership of energy
storage by transmission and distribution
operators, market principles for developing
the energy storage market, avoiding crosssubsidization, and the development of
transparent and equal principles for connecting
new energy generation and storage systems23.
On October 29, 2019, during the International
Investment Forum RE: THINK Invest in Ukraine
(Mariupol), a Memorandum was signed between
the European Bank for Reconstruction and
Development and Ukrenergo on the joint
implementation of a project for the energy
storage network development. In addition, during
the forum, Ukrenergo concluded an advisory
agreement with the International Financial
Corporation (IFC) on technical assistance for the
introduction of energy storage systems auctions
for investors in Ukraine.

I

N KAZAKHSTAN, GIVEN THE RAPIDLY
GROWING RENEWABLE ENERGY SECTOR,
IT IS ADVISABLE TO CONSIDER THE
POSSIBILITY OF IMPLEMENTING A PILOT
PROJECT WITH AN ENERGY STORAGE SYSTEM.
IN THIS CASE, COST RECOVERY CAN BE
CARRIED OUT AT THE EXPENSE OF CAPACITY
BALANCING.
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It will also require appropriate changes in
regulations, settlements to the auction system,
the development of new financial models, and

financing conditions. But the advantage is that
we already have a solid base for implementing
such projects, especially in solar power.

CONCLUSION
THE PROBLEM WITH RENEWABLE ENERGY BALANCING IN KAZAKHSTAN IS RELATED TO THE LACK OF HISTORICALLY ESTABLISHED
POWER SYSTEM FLEXIBILITY, THE LACK OF FLEXIBLE GENERATION, A SMALL SHARE OF DIVERSIFICATION OF TRADITIONAL GENERATION,
THE UNDERDEVELOPMENT OF FLEXIBLE CAPACITIES, THE ABSENCE OF MARKET MECHANISMS, THE LACK OF DISCIPLINE IN PROVIDING
GENERATION FORECASTS BY RENEWABLE ENERGY FACILITIES TO THE FINANCIAL SETTLEMENT CENTER AND THE NATIONAL DISPATCH
CENTER OF THE SYSTEM OPERATOR AND LACK OF PLANS FOR THE IMPLEMENTATION OF PROJECTS WITH ENERGY STORAGE.
YES, THE PROBLEM OF THE RENEWABLE ENERGY INTEGRATION INTO THE GRID EXISTS, BUT ITS SOLUTION IS NOT TO ABANDON
RENEWABLE ENERGY OR LIMIT ITS FURTHER DEVELOPMENT, BUT TO DEVELOP THE FLEXIBILITY OF THE POWER SYSTEM. MOREOVER, AS A
REVIEW OF EXPERT OPINIONS OVER THE PAST TEN YEARS SHOWS, THE PROBLEM OF BALANCING AND RESERVATION OF CAPACITIES EXISTED
EVEN BEFORE THE RAPID RENEWABLE ENERGY DEVELOPMENT (BEFORE 2014).
GIVEN THE PROJECTED ELECTRICITY DEFICIT BY 2030 AND THE FURTHER RENEWABLE ENERGY DEVELOPMENT, THE SHARE OF WHICH
WILL AMOUNT TO 10% BY 2030, THIS PROBLEM WILL BE FURTHER AGGRAVATED IF SOME PRACTICAL STEPS ARE NOT TAKEN IN THE NEAR
FUTURE.
IN ORDER TO TAKE AN INTEGRATED APPROACH TO SOLVE THIS PROBLEM, IT IS NECESSARY TO DEVELOP A STRATEGIC DOCUMENT AT
THE LEVEL OF THE GOVERNMENT OF THE REPUBLIC OF KAZAKHSTAN THAT REFLECTS THE DEVELOPMENT OF KAZAKHSTAN’S ELECTRIC
POWER INDUSTRY IN THE MEDIUM TERM. THIS DOCUMENT SHOULD CONSIDER BOTH THE DEVELOPMENT OF THE TRADITIONAL
GENERATION AND THE DEVELOPMENT OF RENEWABLE AND ALTERNATIVE ENERGY, THE DEVELOPMENT OF BALANCING CAPACITIES,
DIRECTIONS FOR DEVELOPMENT, AND TRANSFORMATION OF THE COUNTRY’S POWER SYSTEM AS A WHOLE. THERE MIGHT BE SIGNIFICANT
RISKS FOR THE COUNTRY’S ENERGY SECURITY IF SUCH WORK WILL NOT GET STARTED.
THE PRESIDENT OF THE REPUBLIC OF KAZAKHSTAN, KASSYM-ZHOMART TOKAYEV, DURING A RECENT VISIT TO MUNICH AND MEETINGS
WITH THE LEADERS OF LARGE GERMAN COMPANIES, SAID: “WE NEED TO BUILD MORE WIND AND SOLAR POWER PLANTS IN KAZAKHSTAN,
BUT THERE IS A LACK OF APPROPRIATE INFRASTRUCTURE”, BEARING IN MIND THE UNDERDEVELOPED INFRASTRUCTURE OF FLEXIBLE
CAPACITIES.
THEREFORE, BOTH RENEWABLE ENERGY AND THE POWER SYSTEM MUST DEVELOP IN PARALLEL IN ONE DIRECTION, CONSIDERING THE
CURRENT TRENDS. RENEWABLE ENERGY CAN BECOME THE LOCOMOTIVE THAT WILL PROVIDE POSITIVE CHANGES AND TRANSFORMATIONS
TO THE POWER SYSTEM AS A WHOLE.
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Astana Expo-2017 wind power plant in the Kostomar village, Akmola region

BENEFITS OF RENEWABLE ENERGY DEVELOPMENT IN KAZAKHSTAN
THE DEVELOPMENT BANK OF KAZAKHSTAN IS ACTIVELY DEVELOPING PROJECT
FINANCING IN RENEWABLE ENERGY SOURCES
Advantages of RES development in Kazakhstan
Renewable energy has been among the most attractive investment niches in Kazakhstan in the
last few years. The number of launched investment projects is close to a hundred, and the total
investment in the green energy industry is growing by several hundred million dollars a year. The
secret of the investment boom is the combination of several factors: the favorable climatic conditions,
the state regulation that stimulates investments, and the willingness of institutional investors to
support private investors’ initiatives through various formats, including project financing.

DEVELOPMENT BANK OF KAZAKHSTAN
THE KEY PLAYER IN THIS FIELD IS THE DEVELOPMENT BANK OF
KAZAKHSTAN (DBK), WHICH SEEKS TO EXPAND ITS PORTFOLIO OF
PROJECTS IN RE AND IS READY TO CO-FINANCE THE “GREEN” CAPACITY
DEVELOPMENT OF THE KAZAKHSTAN’S ELECTRIC POWER INDUSTRY.
spaq.kz

PARTNERSHIP WITH DEVELOPMENT INSTITUTIONS
The models of investment projects in renewable energy imply a
fairly narrow range of funding sources. This is either the company’s
equity capital or a partnership mechanism with the development
institute.

QazaqSolar

THE FIRST WPP “ASTANA EXPO-2017” with installed capacity of 50 MW and at the cost of 44 bln tenge
in Kostomar village of Akmola region. DBK financed 68% of the cost of the project.

The main advantage of a partnership with a development
institute is a cheap financing. Since the shareholders of such
structures are governments, they can attract long cheap money,
and, thus, their lending rates are lower. The mandate of most
of them sets a goal: to support the «green» energy. Secondtier banks - an alternative lender - rarely support such projects,
since they are quite complicated for the commercial banks. The
funding base of second-tier banks is mainly represented by the
deposits of individuals and legal entities - this is usually quite
short and expensive money and, therefore, the end rates of
commercial banks are higher.
The staff of development institutes has experienced
specialists in various renewable energy projects financing who
share their expertise when they structure transactions. Besides,
partnership with development institutions has a positive effect
on the reputation of the investor and the project itself.
Kazakhstan with its relatively young renewable energy
segment is not an exception to the world practice. In 2018,
the research group Expert Zertteu (analytical journal Expert
Kazakhstan) formed a pool of investment projects in the green
energy sector, which were launching in 2018 or were under
construction by that time. 15 projects were included in the pool,
11 of which were supported by the development institutions
– the DBK or the EBRD. The average value of the development
institutions’ co-financing share in the projects they participated
turned out to be at the level of 55%.
RENEWABLE ENERGY EXPERT
Development institutions usually participate in RE projects
using the project financing scheme. The model looks like this:
investors lend to the project on the condition that the main
source of payment of borrowed funds is the cash flow from the
project implementation. This format allows, on the one hand,
to create large financial leverage (the share of borrowed funds
compared to equity), which allows the owner of a capitalintensive project to implement it with a small amount of equity.
On the other hand, the lender in this model receives more control
over the implementation of the project.
The DBK actively uses this financing model, providing
favorable conditions for project financing: the minimum loan
amount is 7 billion tenge, the maximum loan term is up to 20
years, the size of the company’s own participation is not less

ABAY SARKULOV
Chairman of the Executive
Board of the DBK

T

HE ACTIVE PARTICIPATION OF FOREIGN INVESTORS IN THE
IMPLEMENTATION OF RENEWABLE ENERGY PROJECTS WAS MADE
POSSIBLE THANKS TO THE LEGAL FRAMEWORK ADOPTED BY THE
GOVERNMENT WITH THE FIXED TARIFF AGREEMENTS, THE AVAILABILITY OF
A LOAN INSTRUMENT SUCH AS PROJECT FINANCING AND THE AVAILABILITY
OF TENGE LIQUIDITY FOR LENDING TO THESE KIND OF PROJECTS,
WHICH REDUCES THE REQUIREMENTS FOR PROVIDING SECURITIES AND
ELIMINATES CURRENCY RISKS” - NOTES THE CHAIRMAN OF THE EXECUTIVE
BOARD OF THE DBK ABAY SARKULOV.
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than 30% of the investment project cost as estimated.
An important point - financing is provided in tenge,
which is critical for a project сash flows in which are also
denominated in tenge.
Up to date, the DBK has implemented four RE
projects, but each of them is in a different segment.
The first, in terms of installed capacity, is the Astana
Expo-2017 WPP with a capacity of 50 MW and a cost of

44 billion tenge located in the Kostomar village, Akmola
region. DBK funded 68% of the project cost. At the
end of 2019, financing for the WPP’s second start-up
complex began, which will increase its capacity to 100
MW. The bank’s participation in the second stage is 9.8
billion tenge. In addition, subsidiaries of the bank - DBK
Leasing JSC and DBK Equity Fund, also participate in the
project financing.

THE SECOND PROJECT IS a SPP in the Kapshagay district of the Almaty region with a capacity of 100 MW.
The project cost is 26.3 billion tenge, of which 10.8 billion (41% of the cost) is the DBK’s loan. This project is
being implemented in the format of project financing. A subsidiary of the DBK - DBK-Leasing JSC is also involved in the
project financing.

Photo of the solar panels at the SPP in the Kapshagay district of Almaty region with a capacity of 100 MW
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THE THIRD PROJECT is Zhylga SPP in the Turkestan region. The plant capacity is 20 MW, and the cost is
13 billion tenge. This project is also being implemented using the format of a project financing. The DBK’s share in
construction financing is 68%.

Photo of the solar panels at the Zhylga SPP in the Turkestan region

The presence of these projects in the
DBK’s portfolio is a positive signal for foreign
investors in the green energy sector: the
bank can become an experienced and reliable
partner for them.
The international company Universal
Energy, represented by its project company

Eneverse Kunkuat, is already participating in
the implementation of the above projects, such
as a solar power plant in the Kapshagay district
of Almaty region with a capacity of 100 MW,
and the German company DERA GmbH was
an investor in the Zhylga SPP project in the
Turkestan region (20 MW Zhylga SPP).
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THE FOURTH PROJECT is the Turgusun-1 hydroelectric power plant in the East Kazakhstan region. The HPP with a
capacity of 25 MW worth 13.4 billion tenge. The DBK contributes 37% of the project financing.
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Turgusun HPP
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THE BALANCE

BETWEEN THE DEVELOPMENT OF
RENEWABLE ENERGY AND
TRADITIONAL GENERATION

The need for a transition to a “green” economy was first voiced in 2012 in the Address of the
President N. A. Nazarbayev - “Kazakhstan – 2050” Strategy”. A number of documents on the
transition of the Republic to a “green” economy has been developed and approved over this
period in Kazakhstan. The approved “Concept on the Transition of the Republic of Kazakhstan to
a Green Economy” laid the foundation for major reforms by improving the welfare and quality of
the country’s population life, as well as for becoming one of the 30 most developed countries in
the world while minimizing environmental pressure and natural resources degradation.

YEVGENIY
BOLGERT
Deputy Chairman of the Board –
Member of the Board of the “Atameken”
National Chamber of Entrepreneurs of
the Republic of Kazakhstan

Importance is given to the
issue of providing incentives to
business for the use of green
technologies. The International
Center for Green Technologies
and Investment Projects was
created to support and implement
low-carbon investment projects
with the search for potential
investors, technical analysis
of projects and the possibility
of transferring the best green
technologies.
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A set of market mechanisms
is being implemented under
the Paris Agreement, which
includes an emission trading
system, emissions reduction and
greenhouse gases absorption
projects, renewable energy
projects, as well as developing a
green investment market.
Renewable technologies are
currently getting a significant
success in economic maturity
and competition. The amount

QazaqSolar
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FOR INFORMATION
FOR REFERENCE: IN 2014,
THERE WERE 26 OPERATING
FACILITIES WITH AN
INSTALLED CAPACITY OF
178 MW.
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of energy generated from renewable sources is
growing each year, and the cost of technology is
getting significantly reduced.
The Republic of Kazakhstan also aims at
achieving the target indicators in the renewable
energy field, stipulated by the Concept for the
transition of the Republic of Kazakhstan to a
«green economy», where the main strategic
tasks include the plans to increase the share
of renewable energy in the total electricity
production in 2020 to 3%, in 2025 to 6%, 10% by
2030, and by 2050 renewable energy sources and
alternative energy sources should account for at
least half of the total electricity production.
A constructive work has been established
between the state and the business community.
To date, Kazakhstan’s legislation in the field of
RE support has provided extensive incentives
for the promotion of renewable energy, such
as: guaranteed purchase of electricity and from
renewable energy for 15 years through traditional
plants, indexation to inflation, free and priority
transportation of electricity and from renewable
energy sources, and others.
In addition, since 2018, the selection of
renewable energy projects is carried out using the
auction mechanism (instead of the fixed tariffs for
renewable energy). This made possible to make
the process of selecting projects and investors
transparent and understandable, on the one hand,
and, on the other hand, to bet on more efficient
technologies and projects that would minimize

the impact on tariffs for end consumers from
commissioning renewable energy capacities.
As a result, we can note the growth of the
renewable energy market in Kazakhstan. According
to the Ministry of Energy of the Republic of
Kazakhstan, the market of renewable energy
sources of the Republic of Kazakhstan currently
has 92 operating facilities with a total capacity of
1,150.5 MW (19 WPP – 283.8 MW; 32 SPP – 641.7
MW; 37 HPP –222.2 MW; 4 BioPP - 2.82 MW). In
2020, the number of renewable energy sources
is planned to be increased to 108 facilities with a
capacity of 1655 MW.
For reference: In 2014, there were 26
operating facilities with an installed capacity of
178 MW.
According to the results of 2019, the volume
of renewable energy generation amounted to 2.4
billion kWh or 2.3% (of the annual volume of 105.9
billion kWh). The increase in electricity production
by renewable energy facilities compared to the
same period in 2018 is 84%.

T

HE CONSTRUCTION OF RENEWABLE
ENERGY FACILITIES ALSO INVOLVED
KAZAKHSTANI ENGINEERS, BUILDERS
AND SUPPORT STAFF (APPROXIMATELY 300400 SPECIALISTS PER FACILITY) AND CREATED
975 OF SO-CALLED PERMANENT GREEN
JOBS (OF WHICH 834 ARE MEN AND 141 ARE
WOMEN).
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On the other hand, it is worth noting that an
excessive increase in renewable energy facilities
creates risks for the reliability of the energy
system in Kazakhstan, since renewable energy
sources are not permanent sources of energy.
Therefore, it is necessary to stimulate green
financing, recognizing as such the investments
aimed at introducing the best available
technologies (BAT), and the measures to improve
energy efficiency and energy saving and to reduce
environmental emissions.
It should be noted that modern legislation
of the OECD and EAEU countries in every way
stimulates projects for production greening. So, in
some EU countries, the USA, Japan, China, and in
most of the least developed countries, loans are
provided through special modernization funds at a
rate of 1% to 6% to enterprises implementing BAT,
where the interest on loans is partially or fully
covered.
When introducing BAT in the Russian
Federation, it is possible to enter a special
investment contract, under which an entrepreneur
can receive a number of benefits, both in taxes
and in sales of his products.
At the same time, it is necessary to work on
establishing balancing capacities and increasing
the energy efficiency of the industries in parallel.
Great potential on energy efficiency and resource
conservation remains with the industrial sectors of
the economy.
According to the business community, the
energy efficiency policy in Kazakhstan should
be reviewed considering the potential of the real
sector of the economy (industry), since the largest
share of energy consumption is accounted for by
large enterprises and infrastructure facilities.

Considering the commitment of the Republic
of Kazakhstan to the principles of transition to
a green economy and other commitments made,
these issues are especially relevant for the
country.
Thus, by analogy with the international
practice, along with the development of renewable
energy sources it is proposed to stimulate green
financing aimed at introducing BAT, measures to
increase energy efficiency and energy saving and
to reduce environmental emissions.
Strengthening green financing can contribute
to the growth of the high capacity of green
industries, promote technological innovation and
create conditions for business and the financial
industry.
At the same time, the Concept for the
Transition to a Green Economy set target
indicators for the green economy in which the
share of alternative sources in total electricity
generation by 2030 should be 30% (the
development level of alternative energy is 9.4%
(hydroelectric power plants).
I would like to note that Kazakhstan has
alternative energy sources, the implementation
of which will not only significantly reduce the
environmental impact on the atmosphere in the
process of generating electricity, but will also have
a positive effect on the energy supply of individual
regions, provide an increased energy efficiency
due to the significant savings of traditional fuels,
and accordingly will have an impact on the energy
intensity of the economy.
Based on the foregoing, we consider it
necessary to ensure a balance between the
development of renewable energy sources and
traditional generation.
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KAZAKHSTAN’S POWER SYSTEM
STABILITY ISSUES
WITH THE RENEWABLE ENERGY INTEGRATION
Following the global trends in renewable energy introduction, Kazakhstan has joined to
the “green energy” development by adopting the law “On Support of the Use of Renewable
Energy Sources” more than ten years ago.
Then, in the framework of the “Concept of Transition of the Republic of Kazakhstan to a
Green Economy”, the Government has set ambitious goals to achieve at least 3% share of
WPPs and SPPs from total electricity generation in 2020 and, in general, to bring alternative
energy to 30% in 2030 and 50% in 2050.

VALERIY
TYUGAY
Member of the
Board Solar
Power
Association of
Qazaqstan ALE

A state support mechanism for the renewable
energy development has been launched in the form of
feed-in tariff, initiating an active introduction of RE, the
generation share of which reached 1.3% in 2018 and
still growing further. Since February 2018, a renewable
energy auction mechanism has been introduced in order
to arrange transparent competitive selection, to reduce
tariffs and to ensure optimal allocation of renewable
energy in Kazakhstan.
The current levels and pace of RE development are
causing concerns for the System Operator (SO) associated
with the possible negative impact of RE on the power
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WPP Badamsha-1 Indoor Switch-gear – 35 kW
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system stability, given the following features of the
Kazakhstan’s power system:
 location of large generators near fuel and energy
resources - coal in the north, gas in the west, water in the
southeast regions;
 high concentration of generating capacities and the
long distance between load centers and generation power
plants;
 country area of more than 2700 thousand square
kms, the length of which is more than 3000 km from
west to east, 1700 km - from south to north, and long
110–220–500 kV power transmission lines;
 transmission lines capacity is often determined
not by the thermal resistance of conductors, but by the
stability of parallel operation of the power systems.
Issues of the renewable energy impact on the
Kazakhstan’s power system have been repeatedly
considered in a number of works carried out by the Energy
System Researches LLP (hereinafter – the ESR) together
with the international experts. Within the framework of
these works, an assessment of the renewable energy
impact on the Kazakhstan’s power system operation
considering various degrees of penetration, as well as an
assessment of power transmission capacity and dynamic
stability have been conducted ; the existing theoretical
and actual ranges of flexible generation and other
questions have been studied.
It is obvious that in order to reduce the risk of the
negative impact of RE on the power system, is necessary

to conduct a detailed study of its operation modes on
the full model of the Kazakhstan’s UPS considering the
Russian Federation and Central Asia’s power systems.
In the modern theory of power systems stability,
it is customary to highlight several key aspects (Figure
1). Moreover, the ESR experience in the development of
“Grid Connection Study” and other studies for renewable
energy in Kazakhstan has demonstrated that each of
these aspects can be decisive in a particular case, but
among them there are the most common ones.
Further in the article, one of such aspects is
considered - the voltage stability - and its relationship
with the controlled reactive power range of renewable
energy is illustrated.
Voltage stability is the ability of the power system
to maintain an acceptable voltage level at each node in
the steady-state mode and after disturbance. A power
system is considered voltage stable if an increase in
reactive power generation leads to an increase in voltage
at each node of the power system. If an increase in
reactive power generation leads to a decrease in voltage
for one of the nodes of the power system, the voltage
stability is violated.
Voltage instability is a local phenomenon, often
accompanied by angle instability, and in the absence of
preventive measures can lead to the voltage avalanche.
A stability violation occurs in case of a violation of the
reactive power balance, so the voltage stability depends
on the type of the load and the active/reactive powervoltage ratio (P/Q – V).
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Power System Stability
Аbility to remain in equilibrium
between opposing forces

Angle Stability
Ability to maintain
synchronism
Torque balance of
synchronous machines

Voltage Stability
Frequency
Stability

Ability to maintain steady acceptable
voltage
Reactive power balance

Transient stability
Small-Signal
Stability

Non-Oscillatory
Instability
Suﬃcient
synchronizing
torque

Large disturbance
Study period ≈ 10 s

Large Disturbance
Voltage Stability

Steady-state
P/Q–V relations
Stability margins
Q reserve

 Large disturbance
Switching events
Dynamics for
ULTC, loads
Coordination of
protections and
controls

Oscillatory Instability
 Insuﬃcient dumping
torque
 Unstable control
action

Midterm

Longterm

Severe upsets, large voltage and frequency
excursions
Fast and slow dynamics
Study period to several mins

Severe upsets, large voltage and frequency
excursions
Slow dynamics
Study period to tens of mins

Source: Kundur P. Power system stability and control. 1993.

Figure 1. Classiﬁcation of power system stability aspects
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As an example, Figure 2 shows a system with 18 nodes.
The calculated curves of the active and reactive power voltage dependence (PV and QV, see Figure 3 below) for the load nodes were
obtained using the DIgSILENT Power Factory program and clearly show that node 3 is the most stable in terms of voltage, node 14 is the
least stable.

Figure 2. Single-line diagram of a power system with 18 nodes

PV graph

QV graph (P = 0)
Figure 3. PV and QV graphs of the reviewed diagram
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Thus, the additional consumption / generation of 50 MVar
of reactive power leads to a change in voltage in the node
14 by 10%, while at the same time, approximately 700 MVar
is required to change the voltage by the same 10% in the
node 3.
In other words, when connecting a RES power plant,
the requirements of the SO for reactive power regulation in
various nodes must be individual:
• in the node14 - an essential condition for the stable
operation of the power system is an expanded range of the
control of Q (as an option using additional sources of reactive
power - RPS)
• in the node 3 - the use of additional Q control devices
will be redundant and will lead to an unreasonable increase
in investment with a decrease in the economic attractiveness
of the project. In this case, the standard Q adjustment range
provided by the inverters will be sufficient
Below is an example from a real ESR study that examined
various aspects of stability, including voltage stability, in

the node 1 - 220 kV substation in Zhambyl region and in the
node 2 - 110 kV substation in Turkestan region (Figure 4).
Both nodes are located in the southern zone of Kazakhstan,
and the connected capacity of the RE power plant was
considered the same - 50 MW, while the simulation results are
fundamentally different.
Figure 5 shows the QV curves for the nodes without
and with the connection of renewable energy facility. When
connecting renewable energy facility, the narrowest control
range was considered Q = ± 20 MVar (–0.4 ÷ 0.4Rn – a SО’s
requirement) at Р = 0 MW.
It can be seen from the figure that when placing
renewable energy facility in the Turkestan region, fulfilling
the requirement of the SО in terms of the range of reactive
power significantly increases voltage stability by 40 MVar (≈
44%) at the connection point, while at the same time when
placing renewable energy facility in the Zhambyl region, the
fulfillment of the requirement leads to an increase of the node
’s voltage stability by only 5 MVar (≈ 0.6%).

Figure 4. Map-scheme of 220 kV transmission lines and above in Zhambyl and Turkestan regions

Figure 5. QV curves for the considered nodes 1 and 2 without and with connection of renewable energy (P = 0 MW, Q = –0.4 ÷ 0.4 Rn)
spaq.kz
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The above example has illustrated that when developing
a power distribution scheme of the RE power plant, there is
a need to have a deeper consideration of the stability issues,
in particular, to carry out a voltage stability analysis. This
analysis is possible only by modeling the power system using
specialized software.
Based on the ESR experience, in order to minimize risks
and maintain a balance of interests of all participants, the
sequence of implementation of renewable energy projects in
Kazakhstan should be as follows:
1) At the early stages of the Working Design, in order to
be able to incorporate the recommendations and additional
equipment (if necessary), justification calculations on the
integration and stable operation of the power plant in the
power system should be carried out using specialized software
and a mathematical model of renewable energy equipment
provided by the manufacturer (Operational Regulation
requirement p. 701).
Among others, when performing calculations, a number of
fundamental issues are to be coordinated and agreed with the
SO:
• sufficiency of the reactive power control range, and
if necessary, the type and installed capacity of additional
compensating devices are justified;
• parameters of the power plant’s participation in the

load-frequency control, and if necessary, the composition of
the equipment and settings of the Power plant controller are
adjusted;
• low voltage ride through capabilities of the power plant,
and if necessary, the composition of the equipment and
settings of the Power plant controller are adjusted;
• indicators of electricity quality generated by a renewable
energy facility at the connection point to the power system,
for compliance with regulatory requirements (voltage and
frequency deviations, non-sinusoidality, asymmetry, flicker
dose, etc.). If necessary, additional measures or harmonic filter
devices are provided.
1) Prior to the pre-commissioning works, the following
are developed and agreed: Voltage Testing Program (VTP),
Complex Testing Program (CTP) of newly installed equipment,
as well as the Full-scale Test Program (FTP) for compliance
with the requirements of the Rules for the Technical Operation
of Power Plants and Electric Networks.
2) Fulfillment of the agreed programs during the
commissioning of renewable energy facility with the
involvement of stakeholders.
In the period of 2019–2020, according to the indicated
sequence, ESR is conducting the commissioning of a 48 MW
wind farm in the area of the Badamsha village of Aktobe
region.

FINDINGS:
1. When developing a power distribution scheme of the RE power plant , stability issues need to be considered in deeper details, in particular, the voltage stability analysis.
2. At the early stages of the Working Design, justification calculations on the integration and stable operation of the power plant in the power system should be carried out.
3. Prior to the start-up and commissioning, VTP, CTP and FTP should be developed and agreed upon with the involvement of stakeholders for compliance with the requirements of the
«Rules for the Technical Operation of Power Plants and Electric Networks».
4. Studies on the equipment used should be carried out on the Kazakhstan’s UPS power system model (not locally) by qualified specialists and companies using a modern software
(for example, DIgSILENT Power Factory, PSSE Siemens).
5. Competent planning, modeling and analysis of the optimal location of renewable energy facilities and the choice of their capacity, considering leading countries experience, will
allow avoiding many risks when implementing the projects in Kazakhstan
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ACTIVITY INFORMATION
The Energy System Researches LLP

The Energy System Researches LLP is a private independent engineering and consulting company engaged in research seeking optimal solutions for the prospective development of
power supply to industrial enterprises, cities and regions in conjunction with the development of generating sources, renewable energy sources and system-forming electric networks of the
Kazakhstan’s UPS. The ESR has key competencies in making technically and economically optimal decisions with consideration of the full project life cycle.
The company is a resident of the Republic of Kazakhstan, founded in 2011 and located in Almaty.
ESR’S MISSION IS TO SEARCH AND PROMOTE OPTIMAL ENERGY-EFFICIENT SOLUTIONS IN THE FIELD OF ELECTRICITY
PRODUCTION, TRANSMISSION, DISTRIBUTION AND CONSUMPTION.
The competitive advantages of the ESR include:
1. Unique long-term experience in designing the development of the Kazakhstan’s electric power system and the latest directions and methods of planning.
2. Updated systematic information on the current state and future development of the Kazakhstan’s UPS electric networks with models in the most common types of software
(RASTR, PSS / E, DIgSILENT Power Factory, WindPro, PVsyst, etc.).
3. Experience in cooperation with foreign companies and partners, the ability to conduct business negotiations, correspondence and presentations in English.
4. Result-based work orientation - technical support of decisions up to the commissioning stage and specific implementation.
5. Stable financial situation with a sufficient level of operating reserve. Over the years, the company never had delays in its financial obligations to tax authorities, employees and
counterparties. The company is regularly audited on the basis of its financial statements.
ESR’’s core activities include, but are not limited to, the following activities:

marketing research and forecasting levels of electricity consumption, electrical loads, development of power plants, balances of electric power and capacity, and others;

development of 35 kV transmission lines and higher for industrial enterprises, cities and regions, 220 kV transmission lines and higher for the Kazakhstan’s Unified Power
System;

grid connection studies for the power plants, including both traditional plants (CPPs, CHPs, CCGTs, HPPs), and renewable energy plants (small HPPs, WPPs and SPPs, etc.);

external power supply grid connection for industrial enterprises, deposits and mining and processing enterprises, electrified sections of railways, trunk oil and gas pipelines,
water utilities, etc.;

feasibility studies for the construction of electric grid facilities and renewable energy facilities;

working design of electric grid facilities and renewable energy facilities;

field supervision of construction and commissioning of facilities;

studies of electrical phenomena in industrial and distribution networks, microenergy systems (electromagnetic and electromechanical transients, quasi-stationary and
switching overvoltages), problems of stability of parallel and isolated work;

study of the joint work of electric power systems of Kazakhstan and the countries of Central Asia (Kyrgyzstan, Uzbekistan, Tajikistan, Turkmenistan);

substantiating calculations on the integration and stable operation of renewable energy in the power system (VTP, CTP and FTP, etc.).
The following projects have been developed and implemented over the years, with the ESR specialists’ participation:

construction of the Kazakhstan’s second North-South transit chain with 500 kV substation “Shu”

construction of an interregional power transmission line North Kazakhstan - Aktobe Oblast (OHPL 500 kV Zhitikara – Ulke);

construction of a 500/220 kV “Alma” substation with connection to the Kazakhstan NPS with 500, 220 kV lines;

construction of the third North - East - South of Kazakhstan 500 kV transit;

A feasibility study has been developed for the construction of a 500-kV overhead transmission line “South Kazakhstan GRES-Zhambyl”, a feasibility study for the power
distribution facilities of the Balkhash CHP, and a feasibility study for strengthening electric networks in Western Kazakhstan;

Per order of the Ministry of Energy of the Republic of Kazakhstan and request of KEGOC JSC, “A study to determine the acceptable level of RE development with the existing
capabilities of the Kazakhstan’s Unified Power System” has been conducted and the “Forecast balance of electricity and capacity of the Kazakhstan’s Unified Power System” has been
developed and updated;

the construction and commissioning of the largest RE facilites has been completed: the second stage (expansion by 50 MW) of the SPP “Burnoye” in the Zhambyl region, the
50 MW SPP “Baikonyr” in the Kyzylorda region, the 100 MW SPP “Nurgisa” in Almaty region, the 14 MW SPP «Zadaria» in the Turkestan region and others.
The ESR company has world-class licensed software and highly qualified specialists to solve complex research problems, including the renewable energy integration, on the current
model of a 220-kV electric network and above in the Kazakhstan’s power system.
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INVESTORS DEMONSTRATE

READINESS TO SCALE UP RENEWABLE ENERGY BUSINESS IN KAZAKHSTAN

KOREM JSC

– Since 2018, our country
has introduced the practice
of RE auctions, following the
international experience. Your
organization is the operator of
the auctions for the selection
of renewable energy projects.
Could you please share what
indicators have been achieved
over the past two years, and what
difficulties have you encountered
(capacities, applications, number of
participants, countries represented,
investors, auction results)?
– The first auctions for the
selection of renewable energy projects
in the Republic of Kazakhstan took
place in 2018. Looking back, we can
say that less than one year has passed
from the moment of adoption of

Since 2018, KOREM JSC has been the operator
of the auctions for the selection of renewable
energy projects. As practice and reality shows, the
renewable energy market in Kazakhstan is firmly
on its feet, as is the mechanism of auction trading
for renewable energy projects. The Chairman of
the Board of the “Kazakhstan Electricity and Power
Market Operator” JSC, Bakytzhan Ilyas, told about the
work conducted in this direction and what is still to
be implemented.
spaq.kz

amendments to the legislation in the
field of supporting renewable energy
(July 2017) to the first auction (May
2018).
A huge joint work has been
performed during this period with the
Ministry of Energy of the Republic
of Kazakhstan, “FSC on RES” LLP,
aimed at preparing a by-law base for
the auctions. Significant support in
preparation for the transition of the
auction mechanism was provided by
international consultants; a special
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contribution to the launch of the auction
trading in Kazakhstan was made by the
USAID Central Asia program team within
the framework of the Power the Future
project, which provided not only consulting
assistance but also financial support for the
development of a software and the purchase
of necessary technical equipment.
A lot has already been said about the
success of the transition to auctions and
their results, I can only refer to it once again.
The 28 renewable energy auctions
took place during the period of two years
(2018–2019). As a result, 1070.82 MW of
installed capacity was selected with the
following breakdown by renewable energy
type: WPPs - 609.84 MW; SPPs - 356.5 MW;
HPPs - 89.08 MW; Bio-PPs - 15.4 MW.
An analysis of the prices received at
the auctions of 2018 and 2019 for wind
and solar generation shows a significant
decrease in comparison with the starting
maximum auction prices. So, at SPP auctions
in 2018, the marginal price was 34.61 tenge/
kWh, while the minimum price received at
the auctions was 18 tenge/kWh. In 2019,
the marginal price was 29 tenge/kWh, while
the minimum price offered at auctions was
9.9 tenge/kWh. The average price reduction
for solar generation was about 40%.
At auctions for the wind power plants in
2018, the starting marginal price was 22.68
tenge/kWh, the minimum price received
at the auctions was 17.39 tenge/kWh. In
2019, with a starting marginal price of 22.66
tenge/kWh, the minimum bid price was 19.27
tenge kWh. The average decrease in prices
for wind generation was about 13%.

S

UCH AUCTION RESULTS DEFINITELY
CONFIRM THE CORRECTNESS OF THE
SELECTED GOVERNMENT POLICY
AIMED AT INTRODUCING A COMPETITIVE
PROJECT SELECTION MECHANISM.

– Since we started talking about
investors, we would like to mention that
today large international RE players,
such as Acwa Power and Total Eren,
do not participate in our auctions. The
participants in our auctions are usually

formed from the pool of domestic and
foreign investors and developers, if I
may say so, of “average performers” or
completely unknown companies. In your
opinion, what measures should be taken
to attract the leaders of the renewable
energy sector to come to us?
– Let’s start with the fact that every
investor is important to us and the status of
the «investor» - is the only label that should
apply to them. These are the companies
that came to Kazakhstan, believing in the
adopted state policy, and started investing
in the economy of our country. Therefore,
we are very happy to see each investor
participating in the auctions.
Over the past two years, 145 companies
have taken part in the auctions, the
geography of the countries participating in
the auctions includes 12 countries, and this,
in our opinion, is a success. A transparent
and understandable auction system was
created, allowing the investor to participate
in the auction from anywhere in the world.
Investors accepted our rules and believed in
the established system.
The auction rules adopted in Kazakhstan
are aimed at ensuring that all bidders, both
foreign and Kazakhstan companies, have
equal conditions.
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AND THE MOST IMPORTANT
THING ON THIS ISSUE IS THAT THIS
YEAR NEW RE PROJECTS THAT
WERE PREVIOUSLY SELECTED
THROUGH THE AUCTION BIDDING
MECHANISM WILL START ITS
COMMISSIONING.
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INVESTORS

THESE FACTORS INDICATE THAT INVESTORS
BELIEVE IN THE ESTABLISHED MARKET RULES AND THE CREATED
SYSTEM OF A STATE SUPPORT FOR THE DEVELOPMENT OF THE
RENEWABLE ENERGY SECTOR. THEY ARE WILLING TO SCALE UP THEIR
BUSINESS IN KAZAKHSTAN.
INVESTORS EXPRESS GREAT INTEREST IN PARTICIPATING IN THE
AUCTIONS. FOR EXAMPLE, THE TOTAL PROPOSED VOLUME FOR WPP PROJECTS HAS TWO TIMES
EXCEEDED THE SIZE OF THE VOLUME PROPOSED FOR THE AUCTION. AS FOR THE SPP PROJECTS, WE
CAN OBSERVE EVEN MORE AMAZING RESULTS FOR THE END OF 2019. THE VOLUME OF OFFERS FROM
INVESTORS SIX TIMES EXCEEDED THE AMOUNT OF THE VOLUME OFFERED FOR THE AUCTION.

And the most important thing on this
issue is that this year new RE projects that
were previously selected through the auction
bidding mechanism will start its commissioning.
If they are introduced on time, this will be the
main confirmation that investors came to the
renewable energy sector.
As for global players, it should be noted
that investors from the oil and gas sector, like
Eni, Shell, who have been doing business in
Kazakhstan for many years, have also come to
the renewable energy sector now. We think no
one has any doubt that these companies are
world leaders in their industry.
Another specific feature of the 2019
auctions: among the participants, we saw
companies that have already implemented
projects in Kazakhstan or that have undergoing
projects already under construction.
These factors indicate that investors believe
in the established market rules and the created
system of a state support for the development
of the renewable energy sector. They are willing
to scale up their business in Kazakhstan.
Investors express great interest in
participating in the auctions. For example, the
total proposed volume for WPP projects has two
times exceeded the size of the volume proposed
for the auction. As for the SPP projects, we can
observe even more amazing results for the end
of 2019. The volume of offers from investors
six times exceeded the amount of the volume
offered for the auction.
As for foreign investors who approach
our company, they focus on several aspects.
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Firstly, investors want to enter the market with
large projects - we are talking about projects
with an installed capacity of 100 MW or more.
Secondly, investors want to see a long-term
business perspective. Therefore, they all say that
it is necessary to develop a schedule with the
planned list of auctions for several years ahead.
This issue is within the competence of the
Ministry of Energy of the Republic of Kazakhstan.
However, we understand that in this matter,
public policy has to not just take into account
the interest of investors, but also to consider
the ability of our economy to accept expensive
electricity from the renewable energy sector.
Even with the auctions excellent results, such
electricity is still more expensive than the
electricity produced from traditional coal-fired
energy generators.
– Last year, the renewable energy sector
was excited by the results of the auction
for solar power plants, which took place
on September 24, 2019, when the “Solar
System” LLP company was recognized as the
winner with a record price of 9.9 tenge/kWh.
This price level can already compete with
a coal generation. Now that the dust has
settled, how can this result be determined:
is it a technical error or a conscious pricing?
Can you say a few words about the future of
the project?
– Yes, indeed, on September 24, 2019,
according to the results of the auction, the “Solar
System” LLP company won with a price of 9.9
tenge/kWh.
As a result of this auction, we carried out
a full check of the software, and no technical
complaints about its work were identified.
Moreover, we conducted a survey among all
auction bidders to understand whether it is
technically possible to make a mistake when
submitting applications to the trading system.
Believe me, this is simply impossible, which
is also confirmed by the bidders. Those who
participated in the auction know that the
software provides for insurance of operators
against mechanical errors. The trading system
several times asks to confirm the correctness of
the submitted application.
Regarding this auction, we believe that it
was a deliberate pricing, a kind of trading tactic
selected. We could see that two companies were
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taking part in the auction, while both of the
same owner. During the auction, one of them
filed a price at which, as we believe it was
planning to win the auction. Next came the
company with a price of 9.9 tenge/kWh.
As a result, two companies were recognized
as winners of the auction: Solar System LLP
with a price of 9.9 tenge/kWh (10.5 MW) and
KazSolar 50 LLP - 16.97 tenge/kWh (26 MW).
As for the Solar System LLP, according to our
information, it has not concluded a power
purchase agreement with the “FSC on RES” LLP.
As we can see, the adopted trading strategy
failed: the company that offered the best price
won. By the way, the price of 9.9 tenge/kWh
shadowed the best price at that time of the
winner of the auction - KazSolar 50 LLP with
16.97 tenge/kWh. But these were not all the
records with solar in 2019. Another projectbased auction for the Schaulder site was
waiting ahead.
– If we assume that participants in
the trading system can make technical
errors due to the human factor, and
the regulatory framework, in this case,
does not allow for a step backward, then
what should participants do? After all,
if a mistake is made and the winner is
not able to implement the project, it will
lose its financial guarantee. Is there an
organizational and normative understanding
of how to prevent such disappointing cases?

– Let me repeat once again that such
a human factor as cunning can never be
completely ruled out. But it is possible to
protect participants from mechanical errors,
and this is implemented in the trading system.
If the auction operator made a mistake, the
program will offer him to once again confirm
the correctness of the entered data in the
application. If the participant confirms with the
second step, then he takes responsibility for the
accuracy of the submitted application.

A

LL OTHER QUESTIONS THAT YOU
ASK ARE EASILY RESOLVED. IT MAY
SOUND CRUEL, BUT THE WINNER OF
THE AUCTION SHALL UNDERSTAND THAT IF
HE REFUSES TO IMPLEMENT THE PROJECT
AT A PRICE SPECIFIED IN THE APPLICATION,
HE WILL BE PUNISHED FOR THE MISTAKE
BY DEPRIVING HIM OF THE FINANCIAL
GUARANTEE FOR AN AUCTION BID.

We consider it dangerous to start
introducing a lot of subjunctive rules now, which
will authorize the revision of the auction trading
results. This will create a field for manipulating
the auction results, which in no case should be
allowed.
On the other hand, if we talk about what
this particular case taught us, it is quite possible
to provide for a requirement in the Auction
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Rules to verify the legal affiliation of participants
during their registration.
And in general, to conclude on this question - with
a significant number of participants in the auction, it
is impossible to manipulate the auction results. This
is a lesson for us and all bidders. To win auctions
by offering pre-calculated prices - this is the key to
success and the right tactics of bidding.
–The marginal auction price plays an
important role in the bidding process. Now,
according to the Rules for Determining Fixed
Tariffs and Auction Prices, the maximum price
for the current year is set at the maximum price
of the winner of the previous year’s auctions.
That is, the whole mechanism is set to lower
prices in the renewable energy sector. However,
as practice and the results of the auctions
show, today the market is able to determine the
competitive price in an open competition on the
KOREM JSC web-site. In your opinion, if the state
determines and fixes one level of marginal prices
in the medium term, for example, following the
results of the auctions in 2018, will such an
initiative be a positive impetus for investors?
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– You are raising a very important and timely
issue. Indeed, in 2020 we will start auctions with
the following marginal auction prices for renewable
energy project types: WPPs - 21.69 tenge/kWh, SPPs
- 16.97 tenge/kWh, HPPs - 15.48 tenge/kWh, BioPPs 32.15 tenge/kWh.
This is a significant decrease relative to those
marginal auction prices that we had in 2018.
We, as the organizer of the auction, are concerned
about this situation. We are well aware that the
low starting prices of the current year may become
a certain kind of negative factor for the mass
involvement of participants in the 2020 auction.
Of course, the proposal that you are raising - the
possibility of fixing marginal auction prices – deserves
its place in the medium term. We understand that
investors need long-term certainty. Price is a key
factor in deciding whether to bid in an auction or not.
The Ministry of Energy of the Republic of Kazakhstan
is currently working on a solution to this problem.
– And in continuation of this topic: if
appropriate marginal prices were determined,
for example, until 2025 and taking into account
country’s goals for renewable energy, it might be
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more convenient to set up a schedule of auctions for
the medium term (2-3 years)?
– We have already touched this issue above. We can
once again confirm that the long-term auction schedule
is necessary. This will allow investors to plan their
investment strategy in our country for the long term and
will also confirm our state’s commitment to achieving the
target indicators for the development of the renewable
energy sector
– Last year, with the support of the UNDP – GEF
project, for the first time in our country we had a
project-based auction with the ready documentation
for a 50 MW solar power plant project in the village
of Shaulder, Turkestan region. The results are the
following: we encountered another record at 12.49
tenge/kWh, and the winner is ArmWind LLP. What are
the advantages of holding such auctions? Are there
any plans to continue this practice?
– The purpose of introducing the auction mechanism
with documentation was to develop the project in
accordance with international practice, when the
investor is offered a prepared set of documents for the
RE project for the auction, including aspects related to
the preparation of the land plot, network connection
points, environmental issues, and others. Thus, reducing
the investors’ risks during construction allows us to
determine the lowest competitive price for electricity.
Despite the increase in financial support for
participation in the auction, this auction attracted high
interest from investors, both local and international,
and allowed to exclude the participation of companies
that do not have financial capabilities to implement the
project.
The auction, held on November 27, 2019, was an
important event last year. A historic day for Kazakhstan’s
solar energy. The day when the sun became cheaper
than wind and water. The day when it became clear that
renewable energy is the future of Kazakhstan. After all,
the price determined during the bidding has become
lower than the price of electricity of the end consumer
in this region. In the Shaulder village end consumers pay
more for electricity than the price at which the electricity
will be supplied to the network from this 50 MW solar
power plant.

T

HE RESULT OF THE AUCTION IS THE RESULT OF
THE WORK OF MANY PEOPLE AND COMPANIES
THAT WERE DIRECTLY ENGAGED IN THE
IMPLEMENTATION OF THIS PROJECT.

We express our gratitude to the UNDP team for
the preparation of the project, and the Ministry of
Energy of the Republic of Kazakhstan and “FSC on
RES” LLP for participation in the development of the
regulatory framework for the implementation of this
project. Methodological support was provided by the
Kazakhstan Solar Energy Association. We also thank NC
Kazakh Invest JSC for the support of investors and the
organization of webinars. We, in turn, are proud that
technically this was a flawlessly conducted auction, and
this is thanks to the team of specialists of KOREM JSC.
The past auction gave a good start for auctions of
this kind. This year, we are expecting a project auction
prepared by the “FSC on RES” LLP on the solar.
We must also say that the Ministry of Energy of the
Republic of Kazakhstan together with EBRD plans to
prepare a project-based auction on wind, tentatively - for
2021.
– An important issue on the agenda today
is the problem of balancing renewable energy
capacities. One of the solutions to this problem is
the implementation of renewable energy projects
with the storage systems, that is, using industrial
batteries. Auctions for such projects are already
happening abroad. Is our RE sector as a whole
and the trading system in particular ready for the
implementation of this kind of project and having
an auction?
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– Yes, indeed, such auctions have already
started in the world. At the same time, they have
not yet received widespread distribution, which, we
think is largely due to the high cost of the storage
systems themselves.
As for the preparation of the trading system,
if a decision is made by the Ministry of Energy to
launch such auctions, the goal of our company will
be to ensure their arrangement. We would finalize
the software and hold them. But that is the easiest
question.
The most important question here - is the
power system ready to use storage system? What
has been done and what mechanisms will the
power system undertake to integrate the unstable
generation of renewable energy sources into the
power system?
We know that at present, KEGOC as a system
operator conducts comprehensive studies of the
power system and, of course, studies technological
solutions to this issue. We expect that following
the results of such studies KEGOC JSC will be able
to answer the question of what our power system
needs and how the issue of integrating renewable

energy into the power system will be resolved. If
a decision is made on the need to install storage
systems, we would go back to the question of
holding such auctions.
– In conclusion, we could not help but ask a
question regarding the possibility of obtaining
practical skills on participating in renewable
energy auctions. What is KOREM JSC doing in
this direction? How can a beginner get all the
necessary information, test the trading system
in order to feel confident at the auction?
– As for the interaction with our company, we
are fully open for cooperation with investors. We are
happy to explain the entire process of participation
in the auction. Potential investors can familiarize
themselves with the information posted on our
website. On this website you can also go through
the online training procedure using software
application of the trading system. In addition, our
company employees are always available to provide
a consultation and conduct an offline training on the
use of the trading system.

Let me conclude by inviting all investors to participate in the 2020 auctions. After the release of the auction schedule, we will bring
all stakeholders together and develop an investor awareness program. We are planning several seminar meetings with the potential
participants. Follow the news and good luck with the 2020 auctions!
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Production of cable trays and supporting
systems for solar power plants

SUBSTRUCTURES FOR SOLAR POWER PLANTS

Easy and quick non-waste installation

Assistance in the design and development of solutions

Logistics to the facility without additional expenses

Low devaluation risks

Delivery of large volumes in a short time

Produced in Kazakhstan
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RES IN PRIORITY:

additional investment preferences
TIMUR
SHALABAYEV
Executive
Director of the
Solar Power
Association of
Qazaqstan ALE

Inclusion of RE into the list of
priority activities
In accordance with the
Entrepreneurial Code of the Republic
of Kazakhstan, previously RE projects
were entitled to such investment
preferences as: exemption from
customs duties, value added tax (VAT)
for imports, and state in-kind grants.
Per Resolution of the Government of
the Republic of Kazakhstan No. 81 dated
February 24, 2020, “On Amendments
and Additions to the Resolution of the
Government of the Republic of Kazakhstan
dated January 14, 2016, No.13 “On Some
Issues of the Implementation of State
Support for Investments”, RE was included
in the list of the priority investment
projects. This grants the new investment

spaq.kz

preferences for the implementation of
renewable energy projects in Kazakhstan.
In particular, the CCEA (Common
Classifier of Economic Activity) 35.11
“Electricity production, with the exception
of electricity production by thermal and
nuclear power plants” was added to
the list of priority project activities
identified for the implementation of
priority investment projects.
In general, this class of CCEA 35.11
includes the electricity production using
any sources, including heat power, nuclear
power, hydropower, power from renewable
sources, and electricity produced by gas
turbines and diesel engines.
The CCEA code 35.11 is a group
containing the following subgroups:
CCEA code 35.11.1 - Electricity
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production by thermal power plants, including
activities to ensure the operability of power plants.
CCEA code 35.11.2 – Electricity production by
hydroelectric power plants, including activities
to ensure the operability of power plants.
CCEA code 35.11.3 - Electricity production
by nuclear power plants, including activities to
ensure the operability of power plants.
CCEA code 35.11.4 - Electricity production
from renewable energy sources, including
electricity generated by solar, wind, geothermal
power plants, including activities to ensure their
operability.
Given that the amendments to the Resolution
of the Government of the Republic of Kazakhstan
exclude the possibility of applying for support
measures for heat and nuclear power plants projects,
the priority activities will include CCEA 35.11.2
“Electricity production by hydroelectric power plants”
and CCEA 35.11.4 “Electricity production by other
power plants”, which implies electricity from RES.
A full list of priority activities can be found in
the text of the Resolution of the Government of the
Republic of Kazakhstan dated January 14, 2016,
No.13 “On Some Issues of the Implementation of
State Support for Investments”.
Investment preferences in the framework
of priority investment projects
implementation

− the expansion and/or renovation of existing
production facilities, implying a legal entity’s
investment in an amount not less than 5 million
monthly calculation indices (about 13.2 billion
tenge, given the MCI level of 2651 tenge in
2020).
The priority investment project for the
development of new production facilities or
expansion and (or) renovation of existing production
facilities shall be implemented by a legal entity
operating in one of the priority business
activities defined by the Government of the
Republic of Kazakhstan.
Given the inclusion of RE in the number of
priority investment projects by the decision of the
Government of the Republic of Kazakhstan, the RE
projects are now granted additional investment
preferences.
According to paragraph 3 of Art. 283 of the
Entrepreneurial Code, the following types of
investment preferences are provided for the priority
investment project (hereinafter referred to as
investment preferences for the priority investment
project):
1) tax preferences;
2) investment subsidy.
An investment subsidy is not provided to the
investment priority projects for the expansion and
(or) renovation of existing production facilities.
Tax preferences

According to Art. 284 of the Entrepreneurial Code
of the Republic of Kazakhstan, the priority investment
project means an investment project for:
− the development of new production facilities
implying a legal entity’s investment in the
construction of new production facilities (factory,
plant or workshop) in the amount of at least 2 million
monthly calculation indices (about 5.3 billion
tenge, given the MCI level of 2651 tenge in
2020);

According to subparagraph 1 of paragraph
2 of Article 290 of the Entrepreneurial Code of
the Republic of Kazakhstan, the following tax
preferences are granted to the priority investment
projects:
•
Reduction in the amount of calculated CIT
(Corporate Income Tax) by 100%;
•
Application of the coefficient of 0 to the
land tax rates;
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records of taxable items and (or) items related to
taxation in order to calculate tax liabilities for a
priority type of activity under an investment contract.

•

Calculation of the property tax at a rate of
0 percent to the taxable base

An investment contract determines the validity
period for each type of tax preference, but no more
than the deadline for their application, determined
in accordance with the Code of the Republic of
Kazakhstan «On Taxes and Other Obligatory
Payments to the Budget» (Tax Code).
Also, the application of tax preferences is
canceled in case of the early termination of the
investment contract in the manner prescribed by this
Code.
Taxation of organizations
implementing priority
investment projects
According to Art. 712 of the Tax Code of the
Republic of Kazakhstan
1. Organization that implements the priority
investment project for the development of new
production facilities or expansion and (or) renovation
of existing production facilities:
1) reduces corporate income tax, calculated
in accordance with Article 302 of this Code
in relation to the income, received from the
implementation of priority activities specified in
the investment contract, by 100 percent.
The income of an organization implementing an
investment priority project from the implementation
of other activities not related to priority business
activities is subject to corporate income tax in
accordance with the generally established procedure.
An organization implementing a priority
investment project shall maintain separate tax
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If the provisions of the investment contract for
the implementation of the priority investment project
for the expansion and (or) renovation of existing
production provide for the phased commissioning of
fixed assets that produce products, then separate
tax accounting is maintained for each fixed asset
that produces products in accordance with the tax
accounting policy.
An organization implementing a priority
investment project shall not use other provisions of
this Code for such a project, which provide for a 100
percent reduction in the corporate income tax;
2) determines depreciation deductions on
the value balances of the groups (subgroups) of
fixed assets commissioned as part of a priority
investment project by applying the depreciation rates
determined in paragraph 2 of Article 271 of this Code
to such value balances of the groups (subgroups) at
the end of the tax period.
2. The absolute deadline for the application
of paragraph 1 of this article on investment
contracts for the implementation of a priority
investment project:
1) for the development of new production
facilities:
starts on January 1 of the year when the
investment contract for the implementation of the
priority investment project was concluded;
ends no later than ten consecutive years,
calculated from January 1 of the year following
the year when the investment contract for the
implementation of the priority investment project is
concluded;
2) for the expansion and (or) renovation
of existing production facilities, with the
exceptions of cases specified in subparagraph 3)
of this paragraph:

QazaqSolar

starts on January 1 of the year following the year
when the last fixed asset producing products was
commissioned as part of an investment contract for
the implementation of the priority investment project;
ends no later than three consecutive years,
which are calculated from January 1 of the year
following the year when the last fixed asset
producing products was commissioned under an
investment contract for the implementation of the
priority investment project;
3) for the expansion and (or) renovation of
existing production facilities during the phased
commissioning of fixed assets that produce
products, provided for by the investment
contract for the implementation of the priority
investment project
starts on January 1 of the year following the
year when a fixed asset producing products was
commissioned under an investment contract;
ends no later than three consecutive years,
which are calculated starting from January 1 of the
year following the year when the fixed asset was
commissioned, the product put into operation under
the investment contract.
The absolute deadline applies to each fixed
asset producing products and provided for in the
investment contract for the implementation of the
priority investment project aiming to expand and (or)
renovate existing facilities.
3. An organization implementing a
priority investment project for the creation
of new facilities applies a coefficient of 0
to the corresponding land tax rates when
calculating the land tax for land plots used
for implementation of the priority investment
project.
The absolute deadline for the application of part
one of this paragraph:
1) begins on the 1st day of the month when the
investment contract for the implementation of the

priority investment project for the development of
new facilities was concluded;
2) ends no later than ten consecutive years,
which are calculated from January 1 of the year
following the year when the investment contract for
the implementation of the priority investment project
for the development of new facilities was concluded.
The provisions of the first part of this paragraph
shall not apply to cases of the lease of property (rent)
of the land or a part of it (together with buildings,
structures, structures on it or without them) intended
for the implementation of the priority investment
project, to be used on other grounds.
4. An organization implementing a priority
investment project for the development of
new production facilities for the objects first
commissioned in the Republic of Kazakhstan
calculates the property tax at a rate of 0 percent
to the taxable base.
The provisions of the first part of this paragraph
apply to assets accounted for as property, plant
and equipment in accordance with international
financial reporting standards and the requirements
of the legislation of the Republic of Kazakhstan on
accounting and financial reporting and provided
for in the work program, which is an annex to the
investment contract concluded in accordance with
the legislation of the Republic of Kazakhstan in the
field of entrepreneurship.
The deadline for the application of part one of
this paragraph:
1) begins on the 1st day of the month when
the first asset is recorded down as property, plant
and equipment in accordance with international
financial reporting standards and the requirements
of the legislation of the Republic of Kazakhstan on
accounting and financial reporting;
2) ends no later than eight consecutive years,
which are calculated starting from January 1 of the
year following the year during which the first asset
is accounted for as property, plant and equipment
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in accordance with international financial reporting
standards and the requirements of the legislation
of the Republic of Kazakhstan on accounting and
financial reporting.
The provisions of the first part of this paragraph
shall not apply to the cases of transfer of objects of
taxation for use, trust management or lease.
5. The provisions of this article shall apply if the
investment contract for the implementation of the
priority investment project for the development of
new production facilities provides for the use of
100 percent reduction in the corporate income
tax calculated in accordance with Article 302 of this
Code;
coefficient 0 to land tax rates;
rates of 0 percent to the tax base when
calculating property tax.
An investment subsidy
According to Art. 291 of the Entrepreneurial
Code of the Republic of Kazakhstan, an investment
subsidy is a type of the budget subsidy provided
as an investment preference on a gratuitous and
irrevocable basis to a legal entity in the Republic of
Kazakhstan that has entered into an investment
contract providing for investments in the
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amount of at least five million times the
monthly calculation index, determined by the law
on the republican budget and the effective on the
date of filing an application investment preferences
and implementation of the priority investment
project.
In order to promote regional development,
an investment subsidy is granted on the basis
of a decision of the Government of the Republic
of Kazakhstan to an investor implementing an
investment priority project.
An investment subsidy is granted to priority
business activities determined by the Government
of the Republic of Kazakhstan for the investment
subsidies.
An investment subsidy is provided through
reimbursement of up to thirty percent of the cost
of construction and installation works and the
purchase of equipment excluding value added tax
and excise taxes foreseen by the work program of the
investment contract.
Payment of the investment subsidy on the
actual costs of construction and installation works
and the purchase of equipment takes place upon
submission of supporting documents, but does not
exceed the value of the costs listed in the pre-design
documentation, which shall include a state expert
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conclusion statement in the manner determined by
the legislation of the Republic of Kazakhstan.
Documents confirming the actual costs of the
investor include::
1) primary accounting documents issued in
accordance with the legislation of the Republic of
Kazakhstan on accounting and financial reporting;
2) invoices issued in accordance with the tax
legislation of the Republic of Kazakhstan;
3) customs declarations issued in accordance
with the customs legislation of the Republic of
Kazakhstan.
The schedule and annual amounts of payment
of the investment subsidy are established within the
framework of the investment contract by distributing
the investment subsidy in equal shares for a period of
at least three years, but no more than the duration of
the investment contract.
Payment of the investment subsidy is carried
out in coordination with the local executive body of
the region, city of republican significance and the
capital at the place of project implementation after
the full commissioning of the production facility into
operation, subject to the fulfillment of performance
indicators established by the investment contract.
The rules for providing investment subsidies
are approved by the Government of the Republic of
Kazakhstan.
Resolution of the Government of the Republic of
Kazakhstan dated December 29, 2015, No. 1120 “On
Approval of the Rules for the Provision of Investment
Subsidies”.
The procedure for obtaining
investment preferences
According to Art. 285 of the Entrepreneurial
Code of the Republic of Kazakhstan, in order to

receive investment preferences, a legal entity of the
Republic of Kazakhstan shall submit an application
for investment preferences and documents
confirming compliance of the applicant with the
requirements established by this Code to the
authorized investment body in the form established
by the authorized investment body.
Investment preferences are granted on the basis
of an investment contract concluded between
the authorized investment body and a legal entity
of the Republic of Kazakhstan implementing the
investment project.
The rules for the authorized investment body
on granting the investment preferences to investors
implementing an investment priority project, using
the «one-stop shop» principle, are approved by the
Government of the Republic of Kazakhstan.
The order of the acting Minister of Investment
and Development of the Republic of Kazakhstan
dated December 30, 2015 No. 1281 “On Approval
of the Rules for Admission, Registration and
Consideration of Applications for the Provision of
Investment preferences”.
Implementation of the investment
priority project is carried out exclusively
within the framework of one investment
contract.
According to paragraph 5 of Art. 286 of the
Entrepreneurial Code of the Republic of Kazakhstan,
investment preferences for an investment priority
project are granted subject to the following
conditions:
1) the recipient is a legal entity of the Republic
of Kazakhstan;
2) the legal entity invests in the amount of at
least two million times (for the development of new
production facilities) or five million times (for the
expansion and (or) renovation of existing facilities)
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the size of the monthly calculation index determined
by the law on the republican budget and valid on the
date of application for investment preferences ;
3) republican budget funds are not used
as sources or guarantees of financing for the
implementation of the priority investment project,
with the exception of money allocated on terms of
repayment, urgency and serviceability, including
leasing financing and lending through financial
institutions;
4) a legal entity is not:
an autonomous education organization as
specified in the tax legislation of the Republic of
Kazakhstan and the legislation of the Republic of
Kazakhstan on education;
an organization operating in the territory of
a special economic zone as specified in the tax
legislation of the Republic of Kazakhstan and the
legislation of the Republic of Kazakhstan on special
economic and industrial zones;
5) the share of the state and (or) of the quasipublic sector entity as the founder and (or) participant
(shareholder) of the legal entity of the Republic of
Kazakhstan does not exceed twenty-six percent.
The participation of the state and (or) the
quasi-public sector entity - the legal entity of the
Republic of Kazakhstan as the founder and (or)
participant (shareholder) of the legal entity of the
Republic of Kazakhstan shall be no more than
five years from the date of registration of the
investment contract. Within five years, the state
and (or) the quasi-public sector entity are required
to withdraw from the founders and (or) participants
(shareholders) of the legal entity of the Republic
of Kazakhstan. In case of failure to fulfill this
condition, the application of investment preferences
is suspended until it (them) is completely withdrawn
from the founders and (or) participants (shareholders)
of the legal entity of the Republic of Kazakhstan, but
not more than one year.
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Failure to fulfill the conditions for withdrawal from
the composition of the founders and (or) participants
(shareholders) of a legal entity of the Republic of
Kazakhstan during the suspension period entails the
early termination of the investment contract and the
return of previously granted investment preferences.
The provisions of this subparagraph shall not
apply in the event that a quasi-public sector entity
in which the share of the state and (or) quasi-public
sector entity as the founder and (or) participant
(shareholder) of a legal entity of the Republic of
Kazakhstan is less than fifty percent, carries out its
activities within the framework of implementing the
coal mine methane priority investment project;
6) budget funds shall not be attracted as sources
or guarantees of financing for the implementation of
the priority investment project, with the exception of
money allocated on the terms of repayment, urgency
and serviceability, including leasing financing and
lending;
7) investment activity shall not be not carried
out under a public-private partnership agreement,
including a concession agreement.
According to paragraph 6 of Article 286 of the
Entrepreneurial Code of the Republic of Kazakhstan,
the timeline for applying investment preferences is
established by this Code and other legislative acts
of the Republic of Kazakhstan and is indicated in
the investment contract for each type of investment
preference.
Requirements for an application form for
the provision of investment preferences
According to Art. 292 of the Entrepreneurial
Code of the Republic of Kazakhstan, an application
form for the investment preferences is accepted and
registered in the format established by the authorized
investment body, subject to availability of:
•
certificates of state registration (reregistration) of a legal entity;
•
copies of the charter of a legal entity,
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THE PROCEDURE FOR CONSIDERING
AN APPLICATION FOR THE
INVESTMENT PREFERENCES IN THE
FORM OF AN INVESTMENT SUBSIDY
IS DETERMINED BY THE RULES FOR
THE PROVISION OF INVESTMENT
SUBSIDIES.

•

•

•

•

•

certified by the signature of the head and
the seal of the legal entity.
If the legal entity is a private business
entity, the seal is not required on the
documents;
a business plan for an investment
project developed in accordance with the
requirements established by the authorized
investment body;
documents confirming the size (cost) of
the state in-kind grant requested by the
applicant legal entity of the Republic of
Kazakhstan and preliminary approval of its
provision;
certificates from the state revenue
authority at the place of registration
about the absence of tax debt, and debts
in mandatory pension contributions,
mandatory professional pension
contributions and social contributions;
copies of the passport or identity document
of the attracted foreign employee (with
translation into Kazakh or Russian), an
employment contract concluded between
the employer and the attracted foreign
employee (with translation into Kazakh
or Russian), and documents confirming
his qualifications and (or) education (with
translation into Kazakh or Russian).

If the application for the investment
preferences foresees tax preferences and (or)
investment subsidies, the investor shall submit
a conclusion statement from a comprehensive
extradepartmental examination of construction
projects, certified by the signature of the head, as

determined by the legislation of the Republic of
Kazakhstan.
Application forms for investment preferences,
requirements for the preparation of a business plan
for an investment project, a semi-annual report on
the implementation of the investment contract, the
act of the current execution of the work program of
the investment contract are approved by the order
of the Minister of Investment and Development
of the Republic of Kazakhstan dated November
30, 2015 No. 1133 “On Some Issues of State
Investment Support”.
Timelines for consideration of an
application for investment preferences
An application for the investment preferences
is submitted for consideration to the authorized
investment body, which, in accordance with the
requirements established by Articles 285 and
286 of the Entrepreneurial Code of the Republic
of Kazakhstan, makes a decision within twenty
business days from the date of registration of the
application.
The procedure for considering an application
for the investment preferences in the form of an
investment subsidy is determined by the rules for
the provision of investment subsidies. Resolution
of the Government of the Republic of Kazakhstan
dated December 29, 2015, No.1120 “On Approval of
the Rules for the Provision of Investment Subsidies”.
The procedure for the receipt, registration
and consideration of applications for the provision
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THE PROCEDURE FOR THE
RECEIPT, REGISTRATION AND
CONSIDERATION OF APPLICATIONS
FOR THE PROVISION OF INVESTMENT
PREFERENCES IS DETERMINED BY
THE AUTHORIZED INVESTMENT BODY.

of investment preferences is determined by the
authorized investment body. The order of the acting
Minister of Investment and Development of the
Republic of Kazakhstan dated December 30, 2015,
No.1281 “On Approval of the Rules for Receipt,
Registration and Consideration of Applications for
the Provision of Investment Preferences”.

The investment contract is registered by the
authorized investment body within five working
days from the date of signing and comes into force
on the day of its registration.
The date of conclusion of the investment
contract is the date of its registration by the
authorized investment body.

Conclusion of an investment contract
According to Art. 294 of the Entrepreneurial
Code of the Republic of Kazakhstan, an investment
contract is an agreement for the implementation
of an investment project, which provides for the
implementation of investments and granting the
investment preferences.
The authorized investment body within ten
working days from the date of the decision for
granting the investment preferences prepares
an investment contract for signature using the
provisions of the model contract as a basis.
A model contract is a standard contract approved
by the Government of the Republic of Kazakhstan
and used for concluding investment contracts.
The model contract can be found in the text of
the Resolution of the Government of the Republic
of Kazakhstan dated January 14, 2016, No.13 “On
Some Issues of The Implementation of State Support
for Investments”.

spaq.kz

The duration of the investment contract is
determined by the duration of the investment
preferences. The deadline for completion of work
under the work program must end no later than
nine months before the end of the investment
contract.
In the case of implementation of the
investment project by a legal entity of the Republic
of Kazakhstan that has concluded a financial
leasing agreement, the investment contract shall
expire nine months after the expiration of the
financial lease agreement.
Termination of an Investment Contract
According to Art. 295 of the Entrepreneurial
Code of the Republic of Kazakhstan, the
investment preferences are terminated upon
expiration of the investment contract or may be
terminated before the expiration of such
a period in the order prescribed by
this article.
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The investment contract may be prematurely
terminated:

date of the transfer in accordance with the terms of
the investment contract.

1) by the agreement of the parties;
2) unilaterally.
If the investor fails to fulfill or improperly fulfills
the obligations under the investment contract and
if the investor fails to submit documents justifying
the possibility of further implementation of the
investment project, in order to make amendments
to the contract, the authorized investment body
prematurely and unilaterally terminates the
investment contract in three months from the date
of notification.

In case of the termination of the investment
contract, the legal entity of the Republic of
Kazakhstan fully reimburses the amount of the
investment subsidy paid under the investment
contract.

In case of termination of the investment
contract, the indicated legal entity pays the amount
of taxes and customs duties not paid to the budget
due to the investment preferences provided under
the investment contract.
In case of the unilateral early termination of
the investment contract at the initiative of the legal
entity of the Republic of Kazakhstan that concluded
the investment contract, the mentioned legal entity
pays the amount of taxes and customs duties not
paid due to the investment preferences provided
under the investment contract.
In case of the early termination of the
investment contract by agreement of the parties,
the legal entity of the Republic of Kazakhstan that
concluded the investment contract shall pay the
amount of taxes and customs duties not paid due
to the investment preferences granted under the
investment contract.
In case of the early termination of the
investment contract, the legal entity of the Republic
of Kazakhstan that concluded the investment
contract shall return the property provided in kind to
it as a state in-kind grant, or its initial value on the

The return of the state in-kind grant shall be
carried out by the legal entity of the Republic of
Kazakhstan that concluded the investment contract
within thirty calendar days after the decision
of the authorized investment body on the early
termination of the investment contract.
Investment Dispute Resolution
According to Art. 296 of the Entrepreneurial
Code of the Republic of Kazakhstan, an investment
dispute is a dispute arising from contractual
obligations between the investors, including large
investors, and the government bodies in connection
with the investor’s investment activities.
Investment disputes are resolved through
negotiations or in accordance with the dispute
resolution procedure previously agreed by the
parties.
If it is impossible to resolve investment
disputes in accordance with the provisions of
paragraph 2 of this article, disputes shall be
resolved in accordance with international treaties
and legislative acts of the Republic of Kazakhstan
in the courts of the Republic of Kazakhstan, as well
as in arbitrations determined by the agreement of
the parties.
Disputes not related to investment are resolved
in accordance with the legislation of the Republic of
Kazakhstan.
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SUN — Energy —

ART

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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CONDITIONS FOR PV MODULES MOUNTING
depending on existing snow and wind loads

Low wind and snow load on the module – up to 2400 Ра
1. The system of fastening to the
module mounting holes

2. The system of clamping to the
long side of the frame

It is allowed to use only 4 out of 8
mounting holes
S – permissible clamping range,
0<S< ¼ L
• for modules with 60 cells, at L-1650 mm
S = from О mm to 410 mm
• for modules with 72 cells, at L=1960 mm
S – from 0 mm to 490 mm

3. The system of clamping to the
short side of the frame

Н - permissible clamping range,
О<Н<¼ W
• for modules with 60 and 72 cells,
at W=995 MM
Н = from О mm to 250 mm

High wind and snow load on the module – up to 5400 Ра
1. The system of fastening to the
module mounting holes

Required to use all 8 mounting
holes
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2. The system of clamping to the
long side of the frame

S – permissible clamping range,
¼ A L – 50 < S < ¼ L + 50
• for modules with 60 cells, at
L=1650 mm
S = from 360 mm to 460 mm

3. Snow and wind pressure on the
front of the PV Module
Р = 2400 Ра (low load)
Р = 5400 Ра (high load)

Wind pressure on the back side of
the PV Module
Р = 2400 Ра
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FEATURES

of PV modules installation and operation*
ATTENTION!

Violation of the requirements provided below will result in withdrawal of the
equipment from the warranty by the manufacturer of PV modules:
Do not deform and damage the frame when installing the PV module, do not drill new holes in the frame
and fasten the PV module in ways not speciﬁed in the instruction (self-tapping screws in the frame, lack of
thermal gaps, etc.).
Do not walk, step, lean, sit on PV modules, drop and place heavy and sharp objects (including tools) on
modules.
Do not exceed the maximum allowable voltage of the array of PV modules (usually 7,000 V).
Do not cool the PV modules with water.
Do not concentrate solar radiation on the PV module.
Do not allow long-term (more than 35% of the total operating time of the PV module) shading of the 1V
module.
Do not disassemble the PV module yourself, including the terminal box.
Do not install modules with a gap between the roof and the PV module less than recommended by the
manufacturer (as a rule, this gap is - 100 mm)
Do not install modules on a structure with insufﬁcient rigidity - the maximum deﬂection of the proﬁle is not
more than 15 mm at a static pressure of 240 kg per 2000 mm.
Do not use abrasive powders, solvents, detergents containing alkali acids to clean the glass of the module.
Do not connect the MC4 with traces of moisture, contamination or damage.

Additional requirements
Installation of modules should only be carried out by qualiﬁed personnel. During installation, follow the current
regulatory and technical documentation.
For electrical work, use only tools with insulated handles.
Make sure the roof is strong before installing PV modules on it.
Ground the PV modules.
In one circuit, it is mandatory to use the modules with the same electrical characteristics, ha
Do not disconnect the MC4 connectors under load.
Do not touch the conductive parts of the connectors.
Do not store or install modules near ﬂammable gases or materials.
Clean the module glass as dirt accumulates.
At low snow and wind loads up to 2400 Pa, the installation is carried out:
– using 4 out of 8 existing mounting holes in the PV module frame;
– towards the guides of the mounting structure, while mounting to both the long and short sides of the frame is
allowed.
At low snow and wind loads up to 5400Pa (for example, storms, heavy snowfalls, etc.), installation is carried out:
– only using all 8 existing mounting holes in the PV module frame;
– towards the guides of the mounting structure, while mounting is allowed only to the long side of the frame.
Note: all data in this sheet refer to industry average indicators and may differ for different manufacturers.

www.atmosfera.ua
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PV MODULES
INSTALLATION MISTAKES
•
5400 Pa or 550 kgf per module - maximum load
•
7500 Pa creates a pressure of a person weighing 80 kg
•
30% excess pressure from the maximum allowable 100% module damage
Pressure on the module surface
During installation or cleaning of PV modules, do not step on, lean on, or sit on
them, as this can lead to microcracks on the surface of the cells. A tool dropped on
the glass surface can also cause damage to the glass or module cell.
Consequences:
– overheating of cells and the formation of hot spots;
– formation of snail trails;
– breaking the airtightness of the module as a result of damage to the glass.

Drilling additional holes in the frame
Modules must only be fastened to rails using special mounting holes. It is
forbidden to deform and damage the frame when installing the photovoltaic
module, it is forbidden to drill new holes in the frame and fasten the module to the
mounting rails by methods not provided for in the technical documentation. If the
installation is not carried out in accordance with the instructions, this may lead to
damage to the modules and the removal of equipment from the warranty.
Consequences:
– mechanical damage to the frame as a result of increased wind or snow loads;
– breaking the airtightness of the module lamination;
– removal of equipment from the warranty.

Permanent partial shading
Partial shading of the panel causes a decrease in the output voltage due to losses
in the unlit element. In a normal mode, the cell generates current, while during
shading it, on the contrary, becomes an obstacle to the ﬂow of energy (generates a
reverse bias current) and begins to heat up.
Consequences:
– decrease in system’s power output;
– overheating of cells and the formation of hot spots.
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PV MODULES
INSTALLATION MISTAKES
Using constructions with inappropriate stiffness
Ensure that the support system provides sufﬁcient strength. The installer must
provide a guarantee that he has considered possible static mechanical stresses in
accordance with local, national or international standards, such as DIN 1055, or
equivalent. The maximum deformation of the structural elements of the module
mounting at a pressure of 2400Pa should not exceed 10 mm. The mounting support
for the modules must be made of durable material that is resistant to corrosion
and ultraviolet radiation. Make sure that the bottom edge of the modules will not
be covered with snow in the winter, and that it will be high enough so that it is not
obscured by plants or trees, and that it cannot be damaged by sand caught in the air.
Consequences:
– the formation of microcracks on the surface of the cells;
– damage to the frame and air tightness of the photovoltaic module.

Badly crimped MC4 contact
Before starting installation of the system, make sure that the MC4 contacts are
dry, clean and in good working condition. A poorly crimped or unﬁnished MC4
connector can cause a contact to ignite, so always use a specialized cable crimping
tool. In order to avoid the appearance of an arc discharge and electric shock, do not
disconnect the electrical connections under load.
Consequences:
– contact overheating.

Ignoring the minimum permissible gap
When the modules are installed parallel to the wall surface of the building or a
roof, it is necessary to ensure a minimum gap of 10 cm between the module frame
and the surface of the wall or a roof, so that air can circulate behind the module,
which will allow for natural cooling of the system.
Consequences:
– overheating of photovoltaic panels.
– overheating of the wiring.

Ignoring recommended setback for cooling the inverters
To ensure the proper and necessary cooling of the inverter, it is necessary to
provide at least 20 cm of equipment setback from the surfaces to the left and right,
30 cm of setback from the top and bottom, and also make sure that there are no
objects around the inverter that impede normal ventilation.
Consequences:
– automatic limitation of output power, in order to avoid overheating of equipment;
– accelerated degradation of semiconductor elements of the inverter.
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Association to receive
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in legislation immediately
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promotion of renewable
energy. It will allow you
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activities of both a member
of the Association and the
Association itself
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