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l‘f{@ Platform structure: from assets to scenarios
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e Optimization engine: feasible and value-driven schedules

Modular optimization framework based on
inear programming

Water flows are the main decision variables

across the hydraulic system s
. . . . I_ w H\leﬁ*\f/\}me \f/\) /\ /x M(ﬁj \”\ Ff \MM \W";'Nh\ \r\w\“w V' F\ \P \ﬁ /\’\/H J\ M
Objective: maximise revenues over the o

selected planning horizon , W
Reservoir balances, storage limits and technical '
constraints are embedded in the model

‘Cumulated Froduction [MWh]

Supports both long-term planning and short- e
term operational scheduling =
Produces feasible production schedules

aligned with hydraulic and market conditions
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Al support: natural-language access to platform information

e An Al-based chatboft supports intferaction with
the Di-Hydro platform

e Provides access 1o project information and

01070
hydropower asset data

e Supports gueries on plant limits, reservoir I 4
characteristics and capacities -wj‘y\

e Facilitates access to optimization inputs and |
simulation results s

e Enables users to retrieve operationdl I

Information through natural-language
questions
e Complements the DSS by making complex

INformation easier and faster to access

This project has received funding by the European Union’s Horizon Europe research and
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A2A ltalian Pilot: Tagliamento Cascade System

e The cascade compirises two reservoirs and two
hydropower plants (HPPs)

e Lumiel Reservolr is the upstream basin and
provides seasonal storage capacity

e Lumiel feeds Ampezzo HPP, equipped with three
Pelton units and 62.1 MW of installed capacity

e Water released from Ampezzo and several
Infakes reaches Ambiesta Reservoir, which
provides weekly storage capacity

e Ambiesta supplies Somplago HPP, equipped
with three Francis units and 172.8 MW of installed
capacity

This project has received funding by the European Union’s Horizon Europe research and
innovation programme under Grant Agreement N° 101122311
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EPS Serbian Pilot: Zapadna Morava Cascade System

The cascade comprises two reservoirs with daily
storage capacity and requires coordinated short-
term water management

Ovcar Banja Reservoir supplies Ovcar Banja HPP,
with two Kaplan units and 8.26 MW of installed
capacity

The outflow from Ovcar Banja HPP directly feeds
downstream Meduvrsje Lake

Meduvrsje HPP has two Kaplan units and 9 MW of
total installed capacity

A dedicated Francis unit uses the minimum
environmental flow (MEF) for power generation

innovation programme under Grant Agreement N° 101122311
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e The Aliakmon use case is represented by the llarionas

Reservoir—HPP system

H normal = 380 m a.s.l.

e llarionas Reservoir provides annual storage capacity A

for long-term water management

e The reservoir supplies llarionas HPP, which has two |
generating units and 155 MW of installed capacity o

e The reservoir—-plant configuration supports long-term
production and reservoir-management festing

e The PPC Greek pilot also includes HPPs in the

Arachthos and Nestos cascade systems o

This project has received funding by the European Union’s Horizon Europe research and
innovation programme under Grant Agreement N° 101122311

A02 ma.s).m dA----

366ma.s| ®*----

PPC Greek Pilot: Aliakmon Cascade System

llarionas Reservoir
Active capacity: 320 Mm3

llarionas

155.320 MW
83.07 m3/s




e Validates the Di-Hydro DSS against A2A’s internal
annual optimization algorithm

e Full-year 2023 run using historical operating
conditions

e Objective: compare Sauris/Lumiel reservoir
management and hydropower production

e Historical [talian day-ahead prices and recorded
inflows provide economic and hydraulic inputs

e Machine unavailability, official curves, operating
imits and boundary levels ensure comparability

innovation programme under Grant Agreement N° 101122311

A2A Long-Term Validation — 2023

TEST CONFIGURATION

PLANNING HORIZON Full year 2023

ECONOMIC SIGNAL ltalian day-ahead prices

HYDRAULIC INPUT Recorded reservoir inflows
OPERATIONAL CONSTRAINTS Unavailability + level limits
COMPARABILITY Official curves and boundary levels

Historical conditions were reproduced before comparing optimized dispatch strategies.

This project has received funding by the European Union’s Horizon Europe research and
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J‘K A2A Long-Term Validation — DSS vs A2A

e DSS and A2A produce very similar annual Sauris

Lake drainage trajectories

Water level Sauris Lake

e The DSS generally maintains a slightly lower

70

level, anticipating part of production

60

e Annual energy production is nearly equivalent: '.f""----,, [N\t
- ’ ""
. . 50 - \ !
Ampezzo is approximately 0.3% lower and _ 4 \ !
o 4 !
o @ 40 =
Somplago is unchanged 3 “‘ =
. . o \ ’
e Normalized revenue improves by 50N 4
= ¥ )
. — ‘4
approximately 0.3% . “‘\ /
. . TN, -.\.“
e Price capture improves by 0.5 €/MWh ;
e The DSS reproduces A2A’s strategy while slightly
0
Improving economic optimization P N T N P P N T T

Run_A2A = ee= Run MAS
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1O A2A Short-Term Validation — February 2026

e Focuses on day-by-day management of

Verzegnis/Ambiesta Lake

+ The DSS s compared with AZA's dedicated

short-term optimization algorithm

PLANNING HORIZON 7/ days
o Test period: 2-8 February 2026, including a rain
STRESS CONDITION Rain event + variable inflows
event and strongly variable inflows
. . ECONOMIC SIGNAL Actual day-ahead prices
e Actudal Italian day-ahead prices and observed ’ i
iInflows provide economic and hydraulic inputs RESERVOIR LIMIT AMINESE) S4EA D QL
e Official curves, Opero’ring limifts and eCIUC” COMPARISON BASIS Same starting and ending levels
boundary levels ensure comparability
o Amb|es1'(] m(])(imum |e\/e| |S COﬂSTrO”’]ed '|'O 482 The test challenges short-term dispatch under rapidly changing hydrology.

m a.s.l.
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A2A Short-Term Validation — DSS vs A2A

e Both algorithms generate similar short-term

reservoir-management strategies

e The DSS follows the overall water-level

evolution produced by A2A

e The DSS reaches the minimum reservoir level

once more during the seven-day period

e A2A is therefore slightly better at avoiding

operating limifs

e The DSS ac

nieves a 0.8% higher price-

capfture rat

e

e Hourly energy-production profiles remain

very similar

- This project has received funding by the European Union’s Horizon Europe research and

innovation

programme under Grant Agreement N° 101122311
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EPS Short-Term Validation — Zapadna Morava System

EPS emphasized short-term optimization for the Ovcar Banjo-Meduvrsje system
Validation uses an August back-testing exercise and manual operation as reference
Hungarian day-ahead prices provide the economic signal

Estimated reservoir inflows provide the hydraulic input
Official technical data, level-storage relationships and boundary levels are included

Meduvrsje Lake inflow is assumed 1o be zero for modelling purposes

Actual plant operating data under manual control support comparison
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e Manual operation prioritizes low operational risk and nearly

Frogucuon [Mw] & FTICES oMW

constant reservoir levels
e Fixed, conservative outputs limit dynamic storage use and can g 7

EPS Validation — Optimized vs Manual Operation

Increase hydraulic losses -
e The DSS evaluates inflows, reservoir constraints, turbine
characteristics and prices together M
e Digital furbine curves identity efficient operating points and

Wi, W 6, 6p. 6, 6, % B W, W, Yo W, p V. Vg 12, 12 Y Y 2 L L, 2, 17,
Wo, Wo, Mo, Mo, —’.\ru“ %y, gy %y, ‘{‘1_,' "5/0 Gy, "R, Bo, Moy Mo, W, g, oy, "W, W, Ve, Ve, W, %W,
.
allocate flow between units Sl

Inflow & Outflow [m3/s]

e Warter is stored during lower-price periods and dispatched during

higher-price periods

e Validation remains constrained by hourly inflow-data quality and B e R
availability

- This project has received funding by the European Union’s Horizon Europe research and
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o2
1{ PPC Long-Term Validation — 2023

e DSS results are compared with actual 2023 production
e Historical Greek day-ahead prices provide the economic input

e Historical Aliakmon reservoir inflows provide the hydraulic input

e The official level-storage curve ensures comparable reservoir representation
e Starfing and ending reservoir levels are defined for the optimization period

e The fest assesses annual production scheduling under historical conditions

Price Forward
Type: Long ¥
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0; o PPC Long-Term Validation — 2024

e The second PPC long-term validation uses historical operating conditions from 2024

e DSS results are compared with actual PPC production during 2024

e Historical Greek day-ahead prices and actual Aliakmon inflows provide the inputs
e The official level-storage curve ensures comparable reservoir representation
e Starting and ending reservoir levels are defined for the optimization period

e The 2023 methodology is repeated under a different market and hydrological year

Price Forward
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(‘@ llarionas Operation Diverges from DSS Results

e Actual dispatch must satisty constraints beyond day-ahead price maximization

e Key divergence drivers include cascade coupling and commitments to the transmission system
operator (TSO), including automatic and manual Frequency Restoration Reserve (0FRR and mFRR)

e Infraday and balancing-market participation creates additional dispatch opportunities

e Ecological, irrigation and municipal-water obligations can require releases regardless of electricity
prices

o Start-stop costs, ramp limits and asset-protection practices further restrict feasible schedules

Operational reality Potential DSS gap

Seasonal irrigation and municipal-supply releases; continuous ecological
minimum flows

1 Water-use obligations Price-led dispatch may shift releases toward peak-price hours

: llarionas releases affect Polyfytos, Sfikia and Asomata storage and head Optimizing llarionas in isolation may over-dispatch the head
2 Cascade coupling

limits reservoir
i i Capacity is retained for TSO setpoints, spinning reserve and system A day-ahead-only schedule may allocate too much volume to
3 Ancillary services L
flexibility energy sales
] .. Operators limit starts, stops and rapid ramps to reduce wear, cavitation Low or missing transition costs can create excessive hourly
4 Cycling and ramp limits Y
and water hammer switching
] Water is held for intraday adjustments and aFRR/mFRR opportunities Perfect-foresight day-ahead optimization misses the option value
5 Intraday and balancing ) . -
driven by real-time imbalances of flexibility

This project has received funding by the European Union’s Horizon Europe research and
innovation programme under Grant Agreement N° 101122311 17




l‘f’f%fﬁr Conclusions

1. FLEXIBLE ACROSS USE CASES

The DSS represents different plants, cascade configurations, planning horizons and operating

condifions.
2. VALIDATED AGAINST OPERATING PRACTICE
Across the pilots, the DSS reproduced the main strategies of existing optimization approaches

and delivered marginal economic improvements in selected tesfts.
3. DATA COMPLETENESS DRIVES RELIABILITY

Technical, environmental, water-use and market constraints must be modelled across the full

water cascade system.

- This project has received funding by the European Union’s Horizon Europe research and
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o Follow Di-Hydro!

Visit the Di-Hydro website, where you'll find all the Di-
Hydro Materials, such as flyers, reports, our newsletter
Issues, as well as what they say about Di-Hydro around!

Di-Hydro Website: hitps://dihydro-project.eu/

Follow us also on Linkedln:
hitps://www.linkedin.com/company/di-hydro-project/

Check out the Di-Hydro Podcast Series:
hitps://youtube.com/playlist2list=PLnaSU/-
OPgOtFKTMZXYVby8mP_Daibnwh&si=5n1tL11kJOKBLZIZ

Subscribe to our Linkedin Newsletter:
hitps://www.linkedin.com/build-relation/newsletter-
followeentityUrn=7/406647955916541952

innovation programme under Grant Agreement N° 101122311
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Check out the
Di-Hydro Innovation Handbook,
featuring the main results from

the project!
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’@ Di- Hydro Digital maintenance for sustainable and flexible
‘\‘1-*’:9’ operation of HYDROpower plant

Thank you.

Questions?
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