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Every month, Clean Horizon’s team of energy storage experts delivers an analysis of
key data and trends affecting the energy storage industry worldwide. This monthly
report updates and analyzes new relevant regulations, monitors commissioned and
announced projects, and provides a specific focus on key market trends which are
likely to have a direct impact on industry stakeholders.

@ CLEAN HORIZON CONFIDENTIAL - Copyright © 2023 Clean Horizon Consulting



Update From The Field — September 2023

Table of Contents

Lol VLAV IE T o T 5
1. New regulations and initiatives discussed this MONth ... 6
1.1. AASTA e bbb bbb h bbb b e eh e b e hb e hb e b e b bt e bt e b e e b bbb e e bbb e b e 6
1.2. Lo o LT PSPPSR P R PP OPRPOPRRN 6
2. Project updates and aNNOUNCEMENTS ......cccceiieiiiiiiiiiieiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeetestesssessessssssssssssssssssssnns 9
2.1. Overview of the 2022 and 2023 markets for utility-scale energy storage projects........ccueeeviererereneneeieesesese s 9
2.2. Projects announced or contracted this MONTN.........coiiiiiiii e 10
2.3. Projects commissioned this MONTA .......eiiiiiiie e ettt b e st be e ebe s 12
2.4. TENAEIS ThiS MONTN ...ttt et b ettt e e b se e bt e e e nesaeenesanes 12
3. Focus of the month: Balancing energy market — PICASSO, MARI and TERRE platforms..........ccccceeeeee. 14
3.1. aFRR Platform — Platform for the International Coordination of Automated Frequency Restoration and Stable System
OPEIALION (PICASSO) ..ttt ettt ettt ettt ettt h st et s bt e b e eae e s e e st et ek e e bt eh e e et et e b e e et eb e ea s e st et e se e eb e eh e es e e st et e b e saeebeent et et e naeeneea 16
3.1.1. PICASSO PreS@NTatioN .....ecuieiiiiieiieiteeit ettt et b e bbb bbbt e ab e et b e bttt sar e e s sans 16
3.1.2. Quantifying the 0pPOrtUNIty 0N PICASSO ... ..cuiuiiiitiiieieeie sttt ettt ettt be sttt bbbt st est e b e st ebesaeenes 18
3.1.2.1. [ [0 N O B 4 11T OO PT TP PPPPN 18
3.1.2.2. PICASSO activated volumes

3.2. MFRR Platform — Manually Activated Reserves Initiative (MARI)

3.2.1. MARI Presentation

3.2.1.1. SCHEAUIEA ACTIVATION (SA): 1.ttt sttt et st bt e a e b e s et e besa e eb e st e st e b e naeebesaeeseenseseebesaeeneens 21
3.2.1.2. DIFECE ACTIVALION (DA): 1ttt ettt ettt a ettt s etk e bt e st e e e e bt sa e eheea e e s e ea b e sb e ke ea e es e en s et e benbeebeene et enbenbeebenneas 24
3.2.2. Quantifying the OPPOIrtUNILY IN VAR ........eiiiieierie ettt sttt ettt be st es et e st e b sa e et e eneesbenbe st e ebesaeeaes 25
3.2.2.1. IVIART PrICES 1.ttt h e b e b e e b e b e e b e e b e e e be e e bb e e bb e e b e e b e e b s e sae e s 25
3.2.2.2. MARI @CHIVATE VOIUMES ...ttt b e et bt ittt e ekt ea e es et e s e besae bt e e e st e benteebennean 26
3.3. RR Platform — Trans-European Replacement Reserves EXChange (TERRE)......ccocveriiriirinenieieieniese s 28
3.3.1. TERRE PreS@ntation.....ccuiiiiiiiiiiciiciicicci bbb s s s 28
3.3.2. Quantifying the opportunity on TERRE

3.3.2.1. TERRE PrICES ..ttt ettt ettt b et b et bbbt b e s et bt b bbbt b e et be e st bt ea b e 29
3.3.2.2. TERRE GCHVAEA VOIUMES ..ttt ettt se bttt et b e nb e eb e e e b saeebenanas 30

Table of Figures

Figure 1: Awarded companies projects power ratings and operation aid offers .........cccccocvvviiiiiiiiiiiie e 7

Figure 2: Total volume awarded Per COMPANY NAME .....cccveriieerieeiieseeesteeeeeeseeseeeseeesseessaeesseesseesseesseessessnseesssssnseens 8

@ CLEAN HORIZON CONFIDENTIAL - Copyright © 2023 Clean Horizon Consulting



Figure 3:
Figure 4:
Figure 5:
Figure 6:
Figure 7:
Figure 8:
Figure 9:
Figure 10
Figure 11

Figure 12:
Figure 13:
Figure 13:
Figure 15:
Figure 16:
Figure 17:
Figure 18:
Figure 19:

Update From The Field — September 2023

Utility-scale energy storage projects announced/contracted and commissioned in 2022 and 2023 (ongoing)

......................................................................................................................................................................... 9

Countries members of the PICASSO PlatfOrm .......ecceeiiieiece ettt ssaeeraesnne e 16

Clearing price calculation for the aFRR activation on PICASSO platform ..........cccecveeeeiieieniiieccieecciee e, 17

Price occurrences on aFRR activation PICASSO platform ......c.eecveeieeiieiieecieeeesee et 18

Daily spread 1h on PICASSO platform

Daily exchanged volumes on PICASSO

Countries members of the MARI PIatforM .......c..iiiiiiiiiiie e e e 20

: Clearing price calculation of mFRR Scheduled Activation on MARI platform........cccecvevieeiienieeciecieeeen 22

: Clearing price calculation of MFRR for isolated TSOS .......uiiiiiiiiiiiie ettt e 23
CZ Price occurrences Scheduled Activation 0N MARI .......cocuiiiieiiienieee e 25
CZ Price occurrences Direct Activation on MARI.........coiiiiiiiiiiii e 25
Total exchanged VOIUMES ON IMARI ........eoiiiiiiet ettt ettt et e e e e sbae e beesane e 26
Daily exchanged volumes by Germany 0N IMARI........cccueiiiiiie ettt et 26
Countries members of the TERRE PlatfOrm........cocieiiiiiiiiiiieieeeecce e 28
Daily spread 1h on TERRE PlatfOrmi......cc ittt e eaae e e e aae e e aaneas 29
Price distribution ON TERRE .......ciiiiiiieiiiet ettt ettt sttt sabe e b e s e e snneenneens 30
Daily exchanged volumMes 0N TERRE ......cccuiiiiiiii ettt ettt et e e e e st e e e eabe e e saaeeeeaneeas 30

@ CLEAN HORIZON CONFIDENTIAL - Copyright © 2023 Clean Horizon Consulting



