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Solar boom in Hungary:

HUNGARY PV INSTALLED CAPACITY
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Solar boom in Hungary:

OVER 50 KW PV IC - BY SUBSIDY SCHEME
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Enerqgy crisis vs price caps

SHORT AND LONG SYSTEM DIRECTION IN %

= % of Qhours with Up Bal. Need = % of Qhours with Down Bal. Need

From Q4 2022
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Asymmetrical imbalance volumes:

MAX. AND AVG. UP BALANCING

=== AVG Dom. DOWN === AVG IGCC DOWN ==MIN NET DISPATCH
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Asymmetrical imbalance prices:

IMBALANCE PRICES VS HUPX DAM
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upward activation:
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Reqgulatory Responses in Q4 20235

* Reintroduction of a price cap for upward aFRR/mFRR energy fees
* Applies only when market is concentrated (measured by HHI index quarterhourly)
* |nstead of the previous, fix price cap — a clean-spark-spread based solution

 Changes in the Reserve market energy fee tenders
* Incremental bidding option (by 1 MW vs previous unit-size block bids)
* Quarter-hourly tenders instead of an hourly period
 Introduction of the intraday capacity tenders (when needed)

* Results:
« Average and maximum imbalance prices during short system declined
* Increased competition is clearly visible in both directions
 Probably too early to say as we are just exiting the heating season

MONTEL



Calm before the storm?

= EnAppSys | === Hl - Hungary ' W | All Screens Sear A oot € @
A LURSSCENER Border Markets Gas Long-Term Curves  Market Prices  Power (Analytics) Power (LIVE) Power Forecasting Dashboards ~
Home AT -HU Intra3 | AT -HUIntraday | AT-DE-FR-IT Fuel-int | All-Intraday | Balancing | C55dashboard | Cross Border - HU-AT-CZ-RO-BG-GR | DA+ FUEL | DA IDMBAL | DE-HU-RO | DEForecastvs HU outtum | Day Ahead Overview | FUEL- INT RO-AT-5K-RS | FUEL - INT 5I-HR-GR. | Fuel(

m Default v Custom v | 2024/02/09 00:00 To | 2024/02/12 00:00 Save as Preset View Edit Imbalance Price above (a5 X Download

1008 A 4 spike on Friday A (reported by Entso-e)

On/y 123 M W dom:ie}tic up\-/\i/:c:wd act)'a\/::cvtion
can cause problems. IGCC could help out

e r—— e b

\ Lower spinning reserve:

Downward bids in positive price territory disappear;
swUpward-bids getthinneeand mere expensive o

Unit Operations - GAS




MAVIR proposals — 20.05.2024.

 Adding 7 new price elements from HUPX IDA and IDM

* |n the current formula only HUPX DAM hourly price is used as a min/max barrier

* This could be replaced by the worst price from HUPX intraday markets to ensure it is not
beneficial to close short/long positions on the imbalance market vs HUPX

* Introduction of a scarcity element in the formula
* Above or below a preset threshold for upward/downward activation
» Exact MWs per direction will be introduced later

» Scarcity element will only be applied on BRPs causing the imbalance
* (same direction of imbalance as the system as a whole)

« That means re-introduction of dual pricing during scarcity periods
« Remains a weighted avg. price system

 Next steps:

* The proposed modification by MAVIR needs to be approved by the Energy
Regulator (Hungarian Energy and Public Utility Regulatory Authority)

e Proposed go-live is 01.01.2025 MONTEL




Conclusion:

Integration of renewables into the system is hard enough on it own...

Market regulation is needed for System Security
* Fair and Simple

Price incentives needs to be clear and symmetrical
Liguid and efficient intraday markets can provide the missing flexibility —

proved concept on multiple cases across Europe.
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