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Energy transition T -
and Global Environment for Sustainable Growth - :

published to date, with around 40
new ones added each year.

Download all CIGRE publications o e
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<Energy and Environment>
1. We, the G20 Energy and Environment Ministers, met in Kanizawa Town, Nagano

Prefecture, Japan, on 15
tanat ENTSO-E
D &
Innovation Roadmap 2020-2030
A
J

- Mapwusbka yroga (Paris Agreement) - 2016 pik
““““““““ - European Green Deal (E€Bponencbkui 3eneHnn kypc) — 1 rpyaHs 2019 poky
Ukraine has chosen its Energy transition way based on best world practices
and standards.

Department of Energy

Securing America’s Power Grid from
Foreign Threats
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World is moving towards 5D

DECENTRALIZATION

DEMOCRATIZATION

DECARBONIZATION
DEREGULATION

@ DIGITALIZATION

G20 PRINCIPLES FOR QUALITY INFRASTRUCTURE
INVESTMENT

Principle 1. Maximizing the positive impact of
infrastructure to achieve sustainable
growth and development

Principle 2: Raising Economic Efficiency in View
of Life-Cycle Cost

Principle 3: Integrating Environmental
Considerations in Infrastructure Investments

Principle 4: Building Resilience against Natural
Disasters and Other Risks

Principle 5: Integrating Social Considerations in
Infrastructure Investment

Principle 6: Strengthening Infrastructure
Governance
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Before 24.02.2022 One of the biggest power systems in Europe,
built during 100 years
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YMOBHI MO3HAYEHHA:
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Enextpocranyi
Power plant:

= Installed capacity 56,64 GW
"sen'or azov TPPs - 21,80 GW

CHPPs and other TPPs - 6,1
GW

NPPs - 13,84 GW
HPPs, HPSPPs — 6,2 GW
Renewable energy— 8,701GW

YOPHE MOPE
BLACK SEA

Electricity Generation was 157,67 TW-h

e +400 kB/KV
* 750 KB/KkV
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Electricity consumption — 125,5 billion kW/h

« 330 KB/KV
* 220 KB/KV
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Consumption, capacity max — 24 GW
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Russia is destroying Ukrainian power system for more than 250 days. It is a
terrorism and genocide of our country.

After 24.02.2022

Consumption - 11,1 — 14,4 GW

Power system is operating in insolated mode and is destroyed

Chernobyl
Becnus ) Russia
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Many Thermal power , o
plants are occupied. Zaporlzhzhya NPP and

Kakhovska HPP are occupied. A lot of 330 and 110 : fw sizcma '3‘,}) C|g|'e
kV substations are damaged. ant
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New power system of Ukraine should be built on:

1) The country's electrification and minimizing of gas usage:
2) International electrical standards (IEC)

3) Innovative technologies (SmartGrid, Renewable energy, Battery
Storage, Pump Storage, Small modular nuclear reactors, hydrogen,
Power to X ...)

4) Protection of Intellectual Property

5) Development of Ukrainian Power Industry www.electropedia.org

6) Training of a new generation of electrical engineers using new |EC 6m50 -
electrotechnical vocabulary

International
Electrotechnical
Vocabulary -

w’ ] | /o) cigre

. Now or after the war is finished?




We need now:
- Mobile Generators

- Invertors and
batteries

- Large capacity
power banks

- Heating devices
- Lamps w/ batteries

- Solar-charging
devices

- Support of city
heating and water
supply utilities.
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New power system of Ukraine

Customer is a priority. Energy for people. Customer will be a member of a new electricity market.

Prosumer - “professional consumer” or
“producer-consumer”

Person who takes an active part in the production
of energy and services consumed by him.

CONSUMER - PROSUMER
- -
A m

We need later:

e -Smart house/city

e -controlled load consumer

* -new voltage classes
« -dispatching
 Demand-response

e -Heat pumps

* Powerto X

* Termer systems

Uens l CTaGunu3aums BbIXO/a IHEPTUM W KOMNEHCALMA eé KavecTBa
O6ecneyenme Cucrema pacnpes. P
MCnbITaHM# EMS, STATCOM, PCS, BESS
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OBecnevenms | IHOPACTPYKTYPa AMI, 3HEPIIH BETPA W CONNLA, SIPRAKE INEXTPOMOBHIIER, IKKYMYHTOPbI,
WCTBTaNMA | miTennexTyanuian GuToaA TeximKa, HEMS.

TENNOAHYMYNIOIOYHA CNOHHBAY-PErYNIATOP

A. TERMER
Y/ SYSTEMS

TEMIOAHHYMY IMPYIOLUMA NOTPEGHTENIb-PETYASTOP
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New power system of Ukraine

Distribution network
we need NOW:

-Transformers

-Circuit breakers, reclosers

-Module-type substations

-Cables and wires

-support of DSO that were under occupation.
Kherson, Mykolaiv, Chernigiv, Kharkiv...

AMS server Web C| ient

Eleclrlc Meter +
PLC Slave Motb(wocﬂiwun

we need later:

-SMART GRID

-Changes in TSO and DSO functions
-Dispatching based on ADMS

-Connection of distributed energy generation
(Solar, Wind)

-20kV distribution network

SCADA/EMS MMS

er marke!
participants
Market l————
SCADA/DMS /

ntra
DSO VPP CC DER
cc (cbcC) controler

4
DER/DG / \

| Local

LDC | ... LDC DER

M |
S50 o
@ @ customers

controler

PV Wind

Communication between CDC and LDC

(different protocols, IEC 104, DNP, ...)

CCCCC (IcCP)
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New power system of Ukraine
Transmission and generation

We need to:
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repair more than 40% of substations and high-voltage lines.
replace about 100 power transformers.
construct new high-voltage lines towards ENTSO-E.

reconfigure excitation systems of generators on our power plants.

Install new automation systems (WAMS and SPS)
reconstruct thermal power plants using hydrogen technology

Continue construction of pump-storage plants (Dniester, Kaniv, Tashlyk)

Support Ukrainian energy industries, “Ukrainian energy machines”, transformer

factories, etc.,
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A quick association of all organizations, the Cabinet of Ministers
of Ukraine, the Ministry of Energy, National Commission for State
Regulation of Energy and Public Utilities, DSO’s and industry,
construction and installation companies, experts is needed to
create an emergency headquarters for the restoration of energy
sector.

« Itis necessary to return the development of technical policy and
new scenarios of the industry, with the involvement of foreign
and Ukrainian experts to the Ministry of Energy.

» Develop energy recovery programs for each city and village in
accordance with the strategies of year 2006 and 2008.

* Innovations and investments should be implemented not at the
expense of tariffs, but at the expense of investments.

« We need actions, not words.
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For power system expertise **'y*
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Thank you for your attention



