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Revenue streams for BESS further detailed

Current market developments create attractive opportunities for BESS owners. Hence, it is important to investigate how does BESS potential match with our main focus areas, as TenneT

Overview of decision moments and products where BESS create revenue

The potential of BESS can be harvested for each of
the products depicted on the left, by deploying
flexible capacity at various market segments and

Reactive Power

at different timeframes

Black start
Many single markets are not profitable in

themselves for BESS owners, but optimizing the
Congestion asset backed optionality value of BESS in all
management GOPACS market segments contribute to the business case.
contract

@ Wholesale markets There is a wide variety of revenue streams to be
realized by generating explicit value with storage.
At the same time, BESS provide opportunities for
Balancing markets TenneT by responding to TenneT’s needs in key

) focus areas
. Reactive power supply
>D-1 (near) Real time
Black-start supply

*Activation of reserved power is determined (near) real time

Futures & Day-ahead

@ Congestion markets
Forward market market IR 9

* Battery owners or portfolio owners with battery assets can optimize their revenues by utilizing different market segments: the wording “stacked” refers to value creation from different markets and services. Note that, however, entering into (e.g.) a FCR or FRR contract
implies that it is not possible to utilize BESS to deliver other products during the period of contract

Source: National Smart Storage Trend Report, DNE Reseach (2022)
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Revenue streams for BESS further detailed

Current market developments create attractive opportunities for BESS owners. Hence, it is important to investigate how does BESS potential match with our main focus areas, as TenneT

'Demand for Flexibility

*Illustrative

» The potential of BESS can be harvested for each of
the products depicted on the left, by deploying
flexible capacity at various market segments and
at different timeframes

Many single markets are not profitable in
themselves for BESS owners, but optimizing the
asset backed optionality value of BESS in all
market segments contribute to the business case.

There is a wide variety of revenue streams to be
realized by generating explicit value with storage.
At the same time, BESS provide opportunities for
TenneT by responding to TenneT’s needs in key
focus areas




. X ENERGY
BESS locations STORAGE

&
&
BRUSSELS, 15 - 17 October 2024

TenneT is developing a policy where and where not batteries can be connected to its grid.

Current High over guidelines

Substation policy i Grid topology policy

Not under lines or over cables and at least 50 meters from TenneT station boundaries, Close to wind, solar farms and/or industry (high pockets of either production and/or
due to operational safety and workability load)

Not in the direction where TenneT in het future wants to (potentially) expand the When connecting BESS in HV grids (110/150kV), the BESS capacity should be
substation proportional to local electricity generation and electricity consumption so that no

When the two requirements above are fulfilled. As close as possible due to shorter Capaeri/gconsinainislocchy

cables, accounting for hazard safety

Battery connection requests [GW] by Provence and phase
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Volume of connection requests is growing rapidly, currently 70GW

Overview of current connection requests to TenneT grid (110, 150, 220, 380kV), numbers dated from August 26, 2024.
» Phase 1; information pack requested #129 in total 37.5GW

» Phase 2; basic design quote requested#21 in total 5.6GW

> Phase 3; basic design quote signed  #84 in total 23.6GW From phase 3 onwards, TenneT considers the market party to have a

‘place in the queuve’

Phase 4; realisation quote signed #9 in total 3GW

Phase 5; connection in-service #0 n/a

However, TenneT does not expect that in the near future 70GW of batteries will be
connected to its grid, because
» Several parties applied for multiple connections, but only intend to realise BESS at one or a few locations

» The market for ancillary services is much smaller than 70 GW, and volatility in the wholesale markets will
reduce or even collapse with increasing amount of BESS. A too high amount of batteries means that there won’t
be sufficient revenues for BESS to be economically viable.




. , . % ENERGY
BESS connection requests and TenneT's policy *wyy: STORAGE

BRUSSELS, 15 - 17 October 2024

Volume of connection requests is growing rapidly, currently 70GW

Battery connection requests

Battery connection requests x realisation chance
by client desired comissioning year

by TenneT outlook commissioning year
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However, TenneT does not expect that in the near future 70GW of batteries will be
connected to its grid, because

» Several parties applied for multiple connections, but only intend to realise BESS at one or a few locations

» The market for ancillary services is much smaller than 70 GW, and volatility in the wholesale markets will

reduce or even collapse with increasing amount of BESS. A too high amount of batteries means that there won’t
be sufficient revenues for BESS to be economically viable.
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Volume of connection requests is growing rapidly, currently 70GW

Battery connection requests [GW] Battery connection requests x realisation chance
sorted by phase and year of origin of request by TenneT outlook commissioning year
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However, TenneT does not expect that in the near future 70GW of batteries will be
connected to its grid, because

» Several parties applied for multiple connections, but only intend to realise BESS at one or a few locations

» The market for ancillary services is much smaller than 70 GW, and volatility in the wholesale markets will

reduce or even collapse with increasing amount of BESS. A too high amount of batteries means that there won’t
be sufficient revenues for BESS to be economically viable.
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Volume of connection requests is growing rapidly, currently 70GW

Battery connection requests [GW]
sorted by phase and year of origin of request
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Mogelijk levensvatbaar
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In 2028 the economically viability of batteries still seems limited, but this is significantly
increasing towards 2033

Within TenneT’s Monitor Leveringszekerheid (MZL’24) new assumptions have
been made for the expected amount of batteries in 2028, 2030 and 2033.

» Based on received feedback, assumptions were revised downwards
compared to the previous edition of the monitor. In the latest edition, ‘only’

4.9 GW of batteries instead of 10.3 GW are expected in 2030. @ Batterijen (EV)

Vermogen [GW]

@ Batterijen (grootschalig)

@ Batterijen (huishoudens)
To test the plausibility of these assumptions, an

Economic Viability Assessment (EVA) has been performed. This assessment shows .
that by 2030: 2030 in MLZ22

» 4 GW likely economic viable +

(
(
(
(

@ Batterijen (solar PV)

» 0.9 GW potentially economic viable

Which supports the downward revision on future battery capacities. MLEvensytbearheld ingevear

Vermogen (GW)

ongoing battery cost reduction and increasing day-ahead market revenues
due to higher volatility and scarcity prices. Stronger increases after 2030 are
likely.

m Zeer waarschijnlijk levensvatbaar

Mogelijk levensvatbaar
However, the economic viability significantly improves over time due to YesrEchnijcloRAnevathan
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Economic Viability Assessment
in the Monitor Leveringszekerheid (MLZ'24)

This economic viability analysis considers the 350 4
various potential benefits: F

300 A l
A |

, Battery margins Fgf {}
5 \ :

» Intrinsic market value through charging in
cheap hours and discharging in the expensive

eak hours
p Market Day-ahead energy Real-time energy Spinning reserve Frequency regulation
» Optionality value on futures markets and PO I sl gaionelity value - Syggmervice  Sysisgteggce
o . window P
infra-day trading for example based on N ey
changing weather forecasts. IIIlII“Il |||l /\/\ |

Hourly intra-hour Contingency Frequency 7%} n
dispatch adjustments power control

» System services for balancing and ancillary
services such as congestion management. The

Wholesale, short-term

Jaarlijkse netto inkomsten (gemiddeld) (k/MW/y)

L3 L3 L3 L3 F“ -:
analysis includes decreasing margins due V- Depth of market opportunity ,
Aoy |
to market saturation in these relatively small 3 5 )\__L;\_ .
markets. = = g;%: '
: 3 4
@ &

Source: BNEF, doge

» The EVA finds higher viability for _ : , , — , ,
. Figuur 4-10: Specifieke (genormaliseerd per MW) gemiddelde jaarlijkse netto-inkomsten per categorie value
4-hour batteries compared to 2-hour driver voor geselecteerde technologieén, gemiddeld over alle centrales per categorie voor het steekjaar 2028.
batteries.

Explanation of the EVA methodology: TenneT whitepaper on analysing the economic vaibility of capacity resources fo 'I 3
resource adequacy studies



https://tennet-drupal.s3.eu-central-1.amazonaws.com/default/2024-05/20240514%20Monitor%20Leveringszekerheid%202024_0.pdf
https://tennet-drupal.s3.eu-central-1.amazonaws.com/default/2024-02/EVA_TenneT%20whitepaper_v1_Final_0.pdf
https://tennet-drupal.s3.eu-central-1.amazonaws.com/default/2024-02/EVA_TenneT%20whitepaper_v1_Final_0.pdf
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Large battery projects in the Netherlands " "
Operational 216 MW, Under construction 168 MW, Batte rl es > 5 MW I n the N ethe rla n ds

In final permitting process / permitted 1244 MW

%
i 28 19

# Developer Project Province MW | C-rate | Co-located? | COD Phase

26

15 Blo-EneE%Iij?Eentrale Bio-Energiecentrale Cuijk | Noord-Brabant | 10 1/2 Yes 2023 Operational

: . Under

16 | Windpark Zeewolde Batterijpark Zeewolde Flevoland 33 1/2 Yes .
construction

Operational 17 Dispatch Dordrecht Zuid-Holland | 45 | 1/2 No LTs e
construction

® Under construction 18 ENGIE Maxima Centrale Flevoland 35 1/3 Yes Under.
final it construction

® Infinal permittin

. & 19 RWE Eemshaven Groningen 35 6/7 Yes Under.
process / permitted construction

20 GIGA Storage Giraffe Noord-Holland | 10 1/5 No Under.
construction

21 s4 Rilland Zeeland 10 | 14 No Under
construction
22 Circul8 Wisentweg - Capella Flevoland 30 1/2 Yes Permitting

Begro Energy Projects /
23 FlevoBESS / Dronter Energie Opslag Flevoland 100 1/4 Yes Permitting
Pure Energie

24 E-Connection E-Connection Zeeland Zeeland 20 1/2 Yes Permitting
25 | Begro Energy Projects |Energieopslag Westermeerdijk|]  Flevoland 250 1/4 No Permitting
26 GIGA Storage Leopard Groningen 300 1/4 No Permitting
27 Lion Storage Mufasa Zeeland 364 1/4 No Permitting
B 28 Tomorrow Energy Eemshaven Groningen 180 1/2 No Permitting
|/- . .
©  30-100Mwh Trend to 4h duration or C-rate V4 for the largest projects
2 September 2024 . Ventolines
Q ~100 MWh Rens Savenije S
1
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The current TenneT tariff has two main components: contracted power (kWcontract) and the largest monthly peak
(kWmax).

» Starting January 2025, time-based transmission tariffs for TenneT clients will apply. Off-peak power will count with
a reduced weight factor for kWmax (0.6 or 0.7), while peak hours remain at a factor 1.

» From April 2025, Time duration bound contract available for Alternative Transport Rights ATR85/15, offering at
least 85% availability. Under this, the kWcontract will be free.

» By leveraging ATR85/15 and time-based tariffs, flexible grid users like batteries and e-boilers can achieve up to a
65% discount, as they help balance the grid without adding to congestion.

» TenneT believes this new structure will enhance the viability of grid batteries and aid the development of BESS in the
Netherlands. However, it’s advised to evaluate investment decisions for batteries in 2025 before considering further
measures, as exempting entire technologies could impact grid rate affordability.
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