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About us (beginning)

Energy System Researches LLP was founded in 2011 and has key competencies in the search for optimal solutions for the
prospective development of power supply to industrial enterprises, cities and regions in conjunction with the development of
generating sources and system-wise electric networks of the UPS of Kazakhstan;

Unique experience in designing the electric power system of the Republic of Kazakhstan using the latest achievements and
planning methods, fundamental knowledge and progressive approaches of specialists with international certificates and
specialized degrees from leading universities of Kazakhstan (JSC "Almaty University of Power Engineering and
Telecommunications named Gumarbek Daukeyev“), Russia (National Research University "Moscow Power Engineering
Institute®, St. Petersburg and Peter the Great St. Petersburg Polytechnic University) and the USA (Arizona State University);

Up-to-date systematic information on the current state and future development of 35-500 kV electric networks of UPS of
Kazakhstan, industrial enterprises, transportation infrastructure and power plants, cities and towns. All our studies are
performed using modern licensed software tools;

Experience in cooperation with foreign companies and partners, the ability to conduct business negotiations,
correspondence and presentations in English;

Orientation and commitment for a final result, technical support of engineering solutions and decisions made up to the
implementation stage and commissioning.

Our mission - Optimal solutions empowering the future




About us (continued)
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Employee ethics, motivation and commitment is maintained by the "Code of Conduct for Employees”, "Social Policy", «kEmployer sponsored
Health Insurance Program”, "Bonus Policy" and "Career Development / Succession Plan®;

Competencies of employees are supported by ongoing trainings and experience exchange workshops. Our employees are regularly trained in
new software products, as well as advanced planning and analysis methodologies;

International projects are constantly conducted by our company in English, our employees speak and able to work in Kazakh, Russian and
English languages.




About us (continued)
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Main activities

Marketing research and future demand forecasting of electricity consumption, electrical loads,
development of generation, electric power and energy balances elaboration etc;

Grid expansion planning (35 kV and above) for industrial enterprises, cities and regions, 220 kV and
above networks of UPS of Kazakhstan;

Grid connection schemes elaboration for power plants, both traditional (TPPs, CHPs, GTPPs,
CCGTs, HPPs), and renewable energy sources (small HPPs, wind farms and solar power plants,
etc.);

External power supply schemes for industrial enterprises, deposits and mining&processing
enterprises, electrified traction, oil and gas pipelines, water carrying facilities;

Feasibility studies elaboration for the construction of electrical grid infrastructure and renewable
energy sources;

Electrical and system studies in industrial and distribution networks, micro-energy systems
(electromagnetic and electromechanical transients, transient stability of parallel and isolated
operation, quasi-stationary and switching overvoltage),

Justifying calculations on the Integration (stable operation) of renewable energy sources in
UPS od Kazakhstan.

Power system dispatch modeling and generation curtailment analysis, including the
development of an optimal generation portfolio based on least-cost generation planning using
PLEXOS software.

Forecast of Single Buyer tariffs for electricity and capacity




Our Analytic tools

Types of Calculations Used
Programs
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Flow distribution and voltage levels, losses, aperiodic static stability and stability of load nodes,
optimization of operating modes of electric networks. The steady-state values of currents of single
and multiple short circuits taking into account real EMF and mutual angles.

Electric modes and energy losses, calculations of aperiodic static and dynamic stability, allows you to
simulate advanced network elements (frequency converters RES, HVDC, FACTS, etc.).

Electric modes and energy losses, calculations of aperiodic static and dynamic stability, allows you to
simulate advanced network elements (frequency converters RES, HVDC, FACTS, etc.).

The productivity of wind power plants, the optimization of the location of wind turbines within a given
site, the statistical processing of wind potential measurement data and the construction of resource
maps.

Planning, modeling, optimization and analysis of the efficiency of solar power plants, taking into
account the geographical location and climatic conditions of a particular site, the type of equipment
used, the orientation of solar panels, natural and artificial obstacles.

Advanced research modeling, optimization, and development forecasting for complex multi-carrier
energy systems. Long-term strategic generation mix planning, analysis of renewable energy
integration and storage systems, medium- and short-term simulation of power markets, etc., as well
as reliability and stability stress-testing of grid infrastructure.

RastrWin
RastrTKZ
(Russia)

PSSIE
(USA)

Power Factory
(Germany)

WindPRO, WAsP

(Denmark)

PVsyst
(Switzerland)

PLEXOS
(Australia / USA)
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Our Customers (continued)
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Our projects (beginning)

List of relevant projects completed by our team
(s of January 2026)
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As of January 2026, the company has completed about 183 projects, for each of them a positive result has been

agreement, technical conditions, positive conclusion of the non-departmental examination).

obtained (approval
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rojects (continued)
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As of January 2026, the company has completed about 183 projects, for each of them a positive result has been obtained (approval,
agreement, technical conditions, positive conclusion of the non-departmental examination).
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Our projects (continued)
SPP Burnoe 50 MW (The second stage)

Grid connection study with approval and receipt of Technical conditions from transmission system operator;

Feasibility study with approval and obtaining the conclusion of the State Expertise;

Detailed design with approval and receipt of the conclusion of the State Expertise, as well as getting a construction permit;

Authors supervision for construction process;

Justifying calculations on power system integration of SPP Burnoe with power quality assessment and obtaining approval from KEGOC.

12




Our projects (continued)
SPP Kapshagay (Nurgisa) 100 MW 2

Grid connection study with approval and receipt of Technical conditions from transmission system operator;
Feasibility study with approval and obtaining the conclusion of the State Expertise;
Detailed design with approval and receipt of the conclusion of the State Expertise, as well as getting a construction permit;

Justifying calculations on power system integration of SPP Kapshagay (Nurgisa) with power quality assessment and obtaining approval
from KEGOC.
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Our projects (continued)
SPP Baikonyr 50 MW

Grid connection study with approval and receipt of Technical conditions from transmission system operator;

Feasibility study with approval and obtaining the conclusion of the State Expertise;

Detailed design with approval and receipt of the conclusion of the State Expertise, as well as getting a construction permit;
Authors supervision for construction process;

Justifying calculations on power system integration of SPP Baikonyr with power quality assessment and obtaining approval from
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Our projects (continued)
SPP Zadarya 14 MW

Amendment of Grid connection study with approval and receipt of Technical conditions from distribution system operator;
Detailed design with approval and receipt of the conclusion of the State Expertise, as well as getting a construction permit;
Authors supervision for construction process;

Justifying calculations on power system integration of SPP Zadarya with power quality assessment and obtaining approval from
'KEGOC/OZhT.
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Our projects (continued)
WPP Badamsha-1 48 MW, WPP Badamsha-2 48 MW

WPP Badamsha-1 48 MW WPP Badamsha-2 48 MW

Grid connection study with approval and receipt of Technical conditions from transmission system operator;
Feasibility study with approval and obtaining the conclusion by out-of-departmental expertise;

Detailed design (cost estimate calculation) with approval and receipt of the conclusion by out-of-departmental expertise, as well as getting a
construction permit;

Justifying calculations on power system integration of WPP-1 approval from KEGOC JSC for WPP commissioning was obtained.

16




Our projects (continued)
SPP Shaulder 50 MW

Pre-FS documentation for renewable energy source within preparation to RES auction - 50 MW solar power plants near the village of
Shaulder in Turkestan region;

Preparation of technical documentation ITT. Based on Pre-FS documentation in the fall 2019 RES auction was successfully held;

Author's supervision for the construction of the SPP Shaulder Early works objects. Construction of Early works objects successfully

completed.

17



Our projects (continued)
«Korinskaya GES» 28,5 MW

Grid connection study of run-of-river HPP on Kora river in Zetysu region;
Obtainment of Grid connection permit from KEGOC JSC and Karatal-Transit LLP.
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Our projects (continued)
HPP-2 on Chizhariver 25,8 MW

Grid connection study for HPP-2 on Chizha river in Zhetysu region with approval from KEGOC JSC and Karatal Tranzit LLP;
Obtainment of Technical conditions.
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Our projects (continued)
WPP YBYRAI (ZHEL) 50 MW

Grid connection study for 50 MW WPP in Kostanay region with approval from KEGOC JSC and MRET LLP;
Obtainment of Technical conditions.
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Our projects (continued)
SPP Mukagali (Kaskelen) 50 MW

Grid connection study for 50 MW SPP in Almaty region with approval from KEGOC JSC;
Obtainment of Technical conditions.
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Our projects (continued)
Justifying calculations on power system integration of RES with power quality assessment
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» Comparative analysis of the characteristics of RES equipment with the requirements of the System Operator in terms of ensuring stable
operation and power quality indicators;

» Making up a model of RES and performing justifying calculations on the Kazakhstan power system simulation model;
» Analysis of the results, conclusions/recommendations, coordination with the electric grid company and the transmission system operator.
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Our projects (continued)
Application of PLEXOS for Power System Analysis and Planning

PLEXOS is software for the comprehensive mathematical modeling, optimization, and analy5|s of energy markets and power systems.

,‘ BY ENERGY EXEMPLAR

Key modeling objectives:

v Optimizing the development of generation and network topology at minimum cost;

v’ Developing generation profiles;

v’ Determining power curtailment volumes;

v' Modeling BESS (Battery Energy Storage System) operation;
v’ Forecasting tariffs;

v’ Calculating resulting power flows across monitored interfaces;
v etc.
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Feedback and references from our clients (beginning)

FONREJCHE

» Over the years of operation ESR received loyalty from our regular customers
* Not a single unsatisfied customer or claim during the period of existence of the company
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Feedback and references from our clients (continued)
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Over the years of operation ESR received loyalty from our regular customers
Not a single unsatisfied customer or claim during the period of existence of the company
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Thanks for attention!

Contact Information:

"Energy System Researches" LLP

050012/A05D5F5, Republic of Kazakhstan, Almaty, 114/85 Zhambyl street,

office 235.
Phone: +7 727 292 03 70

Email: info@esr.kz

Email: tyugay.valeriy@esr.kz
Web: www.esr.kz
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Main data of Kazakhstan UPS

-

Reporting data 2025 (A to 2024)

> Peak Load— 17.72 GW (+1.12 GW; +6.75%)
» Electricity Consumption—124.6 TWh (+4.6 TWh; +3.8%)
» Power Plant Generation— 123.1 TWh (+5.2 TWh; +4.4%)
» Installed Capacity — 26.8 GW (+1.5 GW; +5.9%)

» Available Capacity— 22.8 GW (+4.0 GW; +20.9%)
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