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GAZ-SYSTEM STRATEGY
VERSUS DEVELOPMENT OF
GAS-FIRED POWER GENERATION

Marek Elert, acting Head of Transmission System
Development Department,
Gas Market Development Division

GAZ-SYSTEM FORUM
Warsaw, 30.09.2020
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SHARE OF FOSSIL FUELS IN EU ENERGY PRODUCTION (PL)
Share of energy products in total energy available (gross inland consumption), in %, 2018 €3 Energy mix for EU (28 countries) Q
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SHARE OF GASEOUS FUELS IN EU ENERGY PRODUCTION (PL)
Share of energy products in total energy available (gross inland consumption), in %, 2018 €% Energy mix for EU (28 countries) ‘
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NPS - INSTALLED CAPACITIES

J enerey. Vioe zainstalowana (V] Today the structure of production
capacity is being slowly shifted, primarily
i “““.“"IIII mnl o o result of erectfing photovoltaic

I c c

T O

‘prosumer’ projects - projects by
individual customers.

The increasing demand for energy
“supports" to a large extent the current
production resources based on fossil
fuels. However, gas-based "capacities”

can be seen to systematically increase
the NPS production base.
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FUELS - STRUCTURE OF FUELS USED FOR HEAT GENERATION
IN 2002 AND IN 2019

4,5%
other 5,5% W 2019 Cogeneration
4,0%
m 2015
RES 9,5% m 2002
M 29%
6,0%
Heating oil 4,5%
7,8%
N 9,8%
Natural gas 9,8%
3,7%
66,5%
Solid fossil fuels 71,0%
87,7%
0,0% 10,0% 20,0% 30,0% 40,0% 50,0% 60,0% 70,0% 80,0% 90,0% 100,0%

ERO (Heat Power Engineering) - in 2002-2019, or following eighteen years of research by licensed
district heating companies, it can be concluded that the diversification of fuels used for heat
generation is progressing very slowly. Coal fuels are definitely dominant, with a 71% share in fuels
consumed in heat sources in 2019 (versus 72.5% in 2018). Since 2002 the share of coal fuels has
decreased by 10.7 percentage points, while share of gaseous fuels and renewable energy sources has
increased - by almost 5.8 percentage points and 6.6 percentage points respectively.
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REQUIREMENTS AND DECISIONS
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2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Reduction
of PM
emissions

No free EUAS

Reduction of SO,, NO,, PM emission

Reduction of SO,, NO,, PM emission
5-50 MW

Reduction of SO,, NO,, PM emission
< 5-50 MW

Gas investment
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WHAT AFFECTS BUSINESS

European Emission Allowance price chart Closing prices for key European market-related

for DEC-19 and DEC-20 prices December 2019 / 2020
EUA DEC-21 € 24.65 per t 169.1%
Annual contract for electricity € 42.1 per MWh -20.94%
(DE)
Annual contfract for electricity PLN 184.80 per 65,4%
(EN) MWh
Brent oil barrel $53.80 per bbl -19.5%
Gas contract (POLPX) PLN 120 per MWh 6.2%
Gas contract (TTF) € 19.75 per MWh 5.33%
Annual contract for coal (ARA) $83.70 per t -1.9%
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RES, ENERGY STORAGE FACILITIES, GAS

THE CHALLANGE

» Gas turbines and renewable energy sources are starting to solve their problems
themselves. Turbines have long played a major role in helping to meet demand
spikes, but also in balancing the lack of energy produced from renewable energy
sources.

Industry, public

1 1 . . . . . energy buildings, hotels,
» The current increase in renewable sources, which is a promise of a reduction in our / Hams, powe i
carbon fooftprint, poses a threat to network operators as their volatility and “‘“l

unpredictability make balancing and planning complicated.

» A highly desirable solution is a gas turbine system with a battery, in which storage is
a kind of back-up to be activated to smooth out and optimise operation of the
network.

» Moreover, energy generated by wind, which isn't used to balance market demand,
can be used to produce hydrogen, which then may be introduced into the gas
network.
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Future

of the gas market?




PSE - DEVELOPMENT PLAN

PSE Polish Power Grid Company

With reference to meeting the current and future
electricity demand for 2021-2030

» The results of analysis aimed at determining the
future structure of electricity generation carried out
for the purpose of TSDP update proved a possible
significant increase in the number of gas units in
NPS.

» Given that, a list was drafted of potential locations
for large 500-700 MWe class units, where
connection, as per the current state of knowledge,
IS possible in terms of the power tfransmission grid.

O Potencjalne lokalizacje w okresie 2030-2040
O Lokalizacje dla roku 2030 pokrywajace si¢ z potencjalnymi lokalizacjami bedacymi w obszarze analiz GAZ-System S.A.
O Lokalizacje dla roku 2040 pokrywajace sie z potencjainymi lokalizacjami bedacymi w obszarze analiz GAZ-System S.A.
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GAS - GROWING DEMAND...

» The power generation sector is the one with the
highest increase in the demand for gas.

» More than 29 facilities are atf the stage of evaluation
or investment processes based on:

» Location

» Development potential

Industrial power
=" engineering

6 Power plants/Heat and power ‘i'f
b

plants

' §
Commissioning: M

® 2021-2025
@® 2026-2030
® 2031-2035
©® 2036-2040
@ 2040-2045
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INFRASTRUCTURE AND ITS DEVELOPMENT

Demand for transmission service

Electrical Power Engineering
Industry
Residents/trade/services

Import/Export needs

Infrastructure

development - a

Optimisation of assets
Expansion of interconnections
Expansion of connections to TGPS

Domestic sources

condition for

market
development

Conventional sources
Non-conventional sources
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Transmission security

SoS Regulation
Diversification of supply sources and directions
Expansion of interconnections

The role of gas

Gas in the economy

New technologies in the gas industry
Development of services for LNG and RE gases
Environment protection

......................... Market integration

Infrastructure: BEMIP, corridor N-S
Cooperation platforms / Network Codes
Increased competitiveness




DEVELOPMENT FORECASTS 2020-2029

Forecast of domestic demand for transmission service Forecasts include:
. » Capacity allocation
33,5 ===PR2020- . X
- » Issued conditions for connection
31,3 o
30 .
T » Concluded connection agreements
27,0 prognoza OR
E o S » Statistics
E Klimatyczna -
s » Market research and analysis
21,2 polityka
20 Klimatyczna - .
Ozt » Reporting data
e Demand for fransmission service including export
. 2018 2022 2026 2030 2034 2038 scepeo 35

Tytut osi

30

» The investments that are currently planned will secure
firm fransmission of up to approx. 5 bilion m3 in the

25

£
coming years £
» Increased transmission / export will require the gas 15
sources to expand
E ﬁ E M Popyt krajowy - prognoza umiarkowanego wzrostu M Dodatkowy popyt krajowy - prognoza optymalnego rozwoju I Eksport
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Baltic Pipe

10 billion m3 per

LNG Terminal ge@
o)

7.5 billion m3
year

Mallnow Reverse

6.1 billion m3 per|:>
year

S e o

NIEMCY

DIVERSIFICATION

FSRU
4.5/9 billion m3 per year

LT-PL
1.9 billion m3 per
year

,

Production - 3.8 billion m?3 per year

Demand - 17.7 billion m?3 per year

Transmission- 21.6 billion m3 per year

Laséw |:>
1.5 billion m3 pe
year
CIGC/", §v~
Cieszyn 5] S Drozdowicze
4.4 billion m3 per year
0.5 billion m? ek
per year StOWACJA
SK-PL
] o [— 5.7 billion m3 per year
T system =
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&l Ttocznia
L Goleniéw

PMG

Ttocznia
Hotowczyce I

I Invwestycje w perspektywie 2022r,
I nvestycje w perspektywie 2025r.
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INVESTMENTS

Gazociqgi w perspekiywie 2022r.

Baltic Pipe

Niechorze - Ptoty

Ptoty - Goleniow

Goleniow - Lwowek

Lwowek - Odolanow

Czeszow - Kietczow

Wroctaw - /dzieszowice

Gazociqgi w perspekiywie 2025r.

Reszki - Gustorzyn

Zdzieszowice - Kedzierzyn-Kozle

Kedzierzyn Kozle - Granica RP

Kedzierzyn Kozle - Twordg

Twordg - Tworzen

Skoczdw - Komorowice - Oswiecim

Gdansk - KSP (Kolnik)

Wieniec - Adamow

Uniszki Zawadzkie - Ptorsk

Warszawa Potnoc - Wrondw

Oswiecim - Tworzen

Pogorska Wola - Tworzen

Strachocina - Pogdrska Wola

Strachocina - Granica RP

Strachocina - Hermanowice

Hermanowice - Granica RP

Gustorzyn - Lesniewice

Lesniewice - Rawa Mazowiecka

Rawa Mazowiecka - Wronow

ool === = === === _
R = |S|o | |N|on| o a [ o|=|o [P N |~ |Or| A W IN

Warszawa Potnoc - Mory

23| Mory - Wola Karczewska
24| Hotowczyce - Granica RP
25| Reszki - Wiczlino

Wronow - Rozwadow

Swarzow - Rozwadow

Rozwadow - Jarostaw

Jarostaw - Hermanowice

Raciborz - Oswiecim

jaxooowo\mﬂuwm—

Damastawek - Mogilno
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ANTICIPATING THE FUTURE

BT 14 elfectricityozerhead lines . . . . .
Predicting and designing the construction of

42 GWh/h 42 GW
"adequate" electricity infrastructure and  gas

width %%%%%%%%%%%%%% infrastructure so that they are capable of maintaining

(protective
strip)

~70m ~70m ~70m ~70m ~70m ~70m ~70m ~70m ~70m ~70m ~70m ~70m ~70m ~70m

sufficiently high levels of synergy between depends on

~1,000m (14*70=980m)

a number of factors, particularly when striving to

Ronematie maintain low or decreasing level of emissions.

Ossﬁ d
Call ogy ARA w » Heat

Power Liquid
¢ Grid Fuels
49 .

- . » Energy storage facilities
(] N
gl » Power market
ﬁ w & 5 a
[ Heat ] { Electric Appliances ] r_M-mity—'

» Transpori
O =M g
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THE FUTURE - MANY VARIABLES

BUSINESS
Prices of energy

REGULATIONS LOCAL SUPPORT

New investments Co-generation

Winter package Local security Certificates

Industry

Cost-
effectiveness

Efficiency

BAT, MCP, IED

Region Environmental
attractiveness charges

Society
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DEVELOPMENT OF THE GAS TRANSMISSION NETWORK

R

Power engineering Cooperation

and District heating between sectors
(; N\ P
2R [

R
RES

Reduction of emissions

Energy eff. , = Renewable gas
=
Industry Security of supplies

Clean air
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ONE NEEDS COURAGE
TO BE OPEN
FOR FEEDBACK




POLAND - GASIFICATION

« Obszar dziatania Polskiej Spétki Gazownictwa
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UPDATE OF THE INVESTMENT STRATEGY
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TEN-YEAR NATIONAL DEVELOPMENT PLAN

_/,./’Q;.’rh\”{“ )’%\
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LS
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/\\_\j{i éh;:i&? b,’}/

NATIONAL TEN-YEAR PLAN

The obligation to prepare a development plan with regard to meeting the current and future
demand for gaseous fuels arises from the provisions of Article 16 (1) of the Energy Law

The Plan is based on:
» Documents related to the Energy Policy

» The concept of spatial development of the country
» Gas demand forecast
» GAZ-SYSTEM Investment Plan for 2019-2021

» Assessments, concepts and current data on the company’s business
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ANALIZY.GAZ-SYSTEM.PL

Modele finansowe
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REGISTRATION

» Regqister your organisation

Rejestracja

imie e » Enfer the necessary confact
Nazwisko 0 2g0da3 information
Nazwa organizacji m

- am Przepisz symbole:
Miejscowosé pIsz sy

Poczta

| » Confirm the necessary
approvals

Kod pocztowy [

Ulica [ ]

Numer

Nr telefonu

NiP » Answer the e-mail
REGON / Confirm your participation

Adres e-mail

Gaz do produkdji Ciepto CO/CWU v

O=A=
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ANALIZY.GAZ-SYSTEM.PL

Dodaj Zrédio (przedsiebiorstwa Eksport xIs @
energetyczne) lub zaktad produkcyjny
(przemyst) @

GAZ-SYSTEM

Edytuj frédio @ Dodaj ukfad wytwérczy lub instalacje Usufi zrodio @
przem. w podanym zrédle @

Migjscowose:  \WARSZAWA
Poczta:  \WARSZAWA
Kod pocztowy:  00-370
uica  Mszczonowska

Numer: 1

Edytuj ukiad wytworczy @ Usun uktad wytworczy @

Migscowose:  \WWARSZAWA
poczta.  \WWARSZAWA

AN ATTA

» Upon signing in, you will see your
organization

» Create a source

enter the necessary technical
information

» Create a generatfion system

operating in the source




ANALIZY.GAZ-SYSTEM.PL

Uktad wytworczy w zrodle: Nowe CCGT

Zrédto

Nazwa uktadu wytwdrczego

Miejscowosc

Poczta

Kod pocztowy

Ulica

Numer

Jaka funkcje peini dany ukiad wytwdrczy/instalacja
Moc zainstalowana MW,

Moc zainstalowana MW;

Producja energii elektrycznej [PJ] w roku:
Producja energii elektrycznej [PJ] w roku:
Producja energii elektrycznej [PJ] w roku:
Producja energii cieplnej [PJ] w roku:
Producja energii cieplnej [PJ] w roku:
Producja energii cieplnej [PJ] w roku:

Czy ukiad wytworczy jest zasilany gazem ziemnym

O=A=

Nowe CCGT

CCGT 200MW

WARSZAWA

WARSZAWA

00-370

Mszczonowska

Produkgja ciepta i energii el. w kogeneragji

2020
2021
2022
2020
2021
2022

Tak

1

w

200

150

40 000

40 000

40 000

20 000

20 000

20 000

~

Capacities

Generation of heat and/or
electricity

Type of fuel used

system



ANALIZY.GAZ-SYSTEM.PL

R » Gas consumption
Rok Rocne zutycie garu [kKWh] Meoc zaméwiona [kWh) forecos’rs
2020 o ]
2021 0 a
2022 o 1
s ’ : » Ordered capacity
2024 o ]
2025 o ]
2027 o hl
vl e 3
2029 o a
o
O=RA=
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ANALIZY.GAZ-SYSTEM.PL

N
Dane do modelu podstawowego Wyniki dla modelu podstawowego
S s 20,00 M 3 nowe silniki Istniejacy kociot
Odlegiosi od gazociagu 10.00 km gazowe na gaz weglowy
; : ziemny
Opis
Cena ciepta 25 045 31384 PLN/G)
Zatozenia do obliczen B
Jednostkowa emisja CO2 0.142 0.116 Mg/Gl
Wartosc zatozona Wartos¢ nadpisana e e T 15262 12465 PG
Dyspozycyjnost Zrodet w ciagu roku 7 500 h
Wyprodukowana energia elekiryczna 188 697 MWh/rok
WartosC opatowa gazu Ziemnego 50.00 M/ kg
! Przychod ze sprzedaZy energii elekinycznej A2 46 min PLN/rok
Cena gazu ziemnego 3000 PLN/G)
WartosC opatowa wegla kamignnego 25 93 M/ kg
Cena weala kamiennego 10 41 PLN/G)
Zawartos< popiotu wweglu 016 kg/kg
Naktady na inwestycje dostosowujace 15 000 000 PLMN
Zrodio weglowe do wymagan
srodowiskowych
Koszt energii elekiryczngj 225 00 PLN/MWh
VAN
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CUSTOMER
QUESTIONNAIRE
STRATEGY



Thank you for your attention

Marek Elert
marek.elert@gaz-system.pl

tel: 885820553
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mailto:marek.elert@gaz-system.pl

THANK YOU FOR YOUR ATTENTION




