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Intro

Want to know more?

Scan and get more insights This is what will happen

We ask to answer some questions, for our
survey ‘industrial flexibility’

You get in return

Y Access to use cases with detailed information
? The (anonymous) results of the survey

Y Slide with flex revenues for different use cases




Flexibility & (process) planning

Outline of the next 45 minutes

¥ Flexibility? Not interesting because | am hedged!?
? Hedging and spot market

¥ Case study 1: Puratos Groot Bijgaarden
¥ Gasengine CHP — baseload operation & negative prices

¥ Case study 2: Prayon Engis

¥ Steam turbine — heat vs electricity

¥ Case study 3: Kwekerij Mermans
? Gasengine CHP & eboiler — assisted flexibility

O ENTRAS



a
Hedging and spot market <Y ENTRAS

Flexible consumption
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@ Hedged 1 MW @ 70€/MWh = 70 x 1 x 24 MWh = €1 680

Total cost: €1 680
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Hedging and spot market
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Electricity
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@ Hedged 1 MW @ 70€/MWh = 70 x 1 x 24 MWh = €1 680
Resold 0,5 MW during 16 hours @ 100 €/MWh = 100 x 0,5 x 16 = - €800
@ Bought 1MW during 8 hours @ 0 €/MWh =2 0x 1 x 8 =€0

Total cost: €880
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Conclusion: flexibility brings value & hedging does
not block it
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Price

Consumption < hedge

Actual consumption (flex)

»

Resold 0,5 MW during 16 hours @ 100 €/MWh = 100 x 0,5 x 16 = - €800

@ Bought 1MW during 8 hours @ 0 €/MWh =2 0x 1 x 8 =€0

Total cost: €880
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Case study 1: Puratos Groot Bijgaarden PENT

Simplified schematic overview
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Case study 1: Puratos Groot Bijgaarden e

How the CHP is operated...

¥ Default operational mode
¥ Fullfill process heat demand (hot water + steam) with CHP in baseload + top up with gas boilers

¥ Provided flexibility

¥ Puratos successfully offered CHP flexibility on ‘aFRR down’ market
for several years with aggregator

= produce less electricity on demand, by modulating down the CHP engine

? Solution
¥ Energy efficient process: efficient use of fossil gas (CHP)
¥ Additional value from flexibility (CHP is running anyways...)



Case study 1: Puratos Groot Bijgaarden

...does not fit any longer in the current energy market

¥ Fossil gas is burned during moments with negative (!) electricity prices

¥ Efficient use of fossil gas!? Not so much in presence of an abundance of renewable electricity...

¥ So shutdown CHP during negative prices? Yes, but complexities are manyfold:
¥ The CHP is still receiving certificates (WKC), take them into account?
¥ The CHP is contracted under ‘aFRR down’, so it must run always! Penalties are not cheap...
¥ Less own electricity production = more offtake from the grid, and grid costs are high! (captar)
¥ Increasing the # of start/stops, what about the maintenance contract?

¥ Running a CHP in baseload operation is easy, but suboptimal...
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Endustries tool by Entras <

For Puratos Groot Bijgaarden ) LR oo
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CHP Operational Mode Timeline =

@ Mode 1 : CHP max power ~ aFRR down () Mode 2 : CHP e-load following @ Mode 3 : CHP technical minimum " Mode 4 : CHP off

¥ Easily integrates with the local control system
of Puratos Groot Bijgaarden

¥ Forecasting of process heat demand & local PV
production

Latest Data 16:00 : Mode 1

Operational Mode

Settings Configuration

Geoot Bigaardan Operalor  Supes Adimin

¥ Optimised operation of CHP integrating all
relevant topics: captar, WKC, efficiencies,
start/stop constraints, etc.

19 Sep 15:00 19 Sep 19:00 19 Sep23:00 20 Sep 03:00 20 Sep 07:00 20 Sep 11:00 20 Sep 15:00 20 Sep 19:0

? Multi-market: day-ahead and aFRR combined

REFORT  AFRR REPORT

aFRR Report 120972025 ] 191092025 o]

? Easy scheduling of unavailabilities

MName Date Actions

? Cost optimal heating while reducing CO, o s — .
emissions o e - g |

ed Maintenance 4 September 2025 »
:00 - 03-09-2025, 16:00
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? Flexibility savings reporting for weekly

29-09-2025, 07:00 - 29-09-2025, 16:00

overview of profits © s e womowow

k] 1 2 3 4 5 [

]

21092025 - 21092025 . 2 23 24 3w 2% 2




a
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Simplified schematic overview
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Case study 2: Prayon Engis

How the flexibility is valorised...

¥ Default operational mode
¥ fullfill LP steam demand with ST tap, remaining HP steam to produce electricity

¥ Provided flexibility

¥ Prayon successfully offered steam turbine flexibility on ‘mFRR up’ market
for several years with aggregator

= produce more electricity on demand, by closing low pressure steam tap

¥ Prayon occasionally went to ‘full electricity mode’ when day-ahead spot prices
were extremely high

Alternative to providing mFRR up service

¥ Solution
¥ Energy efficient process: maximum heat recuperation & production of electricity with waste heat

¥ Additional value from flexibility
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Case study 2: Prayon Engis

...proves to be suboptimal & more difficult than on first sight

Some limitations:

? Possible mFRR capacity varies with the availability of HP steam, resulting from the variability of the
sulfuric acid production. Results in suboptimal solution: penalties when less HP steam & missed
opportunity when more HP steam available

¥ Process planning has impact — link between process & mFRR capability was unclear
¥ Manual interaction by operators to communicate mFRR capability to aggregator

? Decision to go to “full electricity mode” requires many manual actions by Prayon operators & staff:

fetching of energy market prices, strike price calculations, communications with aggregator,
communicate with planning, etc.

¥ Solution proved to bring value, but was considered to be suboptimal for Prayon
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Endustries tool by Entras
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M = @ Endustries.io b -+ N - O =
For Prayon Engis = ks
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endustries. Dispatching e
e e Prayon Engis steam turbine
¥ Easily integrates with their system, starting from |_||‘)))
their process planning files
. . . PRAYON Upload Planning Calculation Confirmation
¥ Automates all calculations & communications Dispatching
. . . . B Availability orizon of days to calculate
¥ Single click confirmation by process operator Horeon O days To ot
- 3 +
? Reduce mFRR penalties & increase day-ahead o
opportunities = increased flex revenue
Drag and drop the planning xIsx file to start the calculation
BACK
a\ POWERED BY
]
Date Sulfine Max mFRR Capacity Strike Price Daily average spot price mFRR Capacity Possible Full-elec Ci ication To Flexcity Value To Flexcity
2025-02-20 W ton/day 5.99 MW EMWh 162.44 EMWh E x x NIA
2025-02-21 W ton/day 5.99 MW EMWh 161.92 €MWh E x x NIA
2025-02-22 + 'ton/day 0.23 MW EMWh 129.42 EMWh X x e 0 kw
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Simplified schematic overview
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Case study 3: Kwekerij Mermans

Imbalance steering while still being in control — assisted flexibility

? Previous energy system & way of working
¥ CHP only (gas boiler considered as backup; no eboiler yet)
?» Running CHP based on heat need & day-ahead market prices
¥ Basic steering of CHP on imbalance prices
? Lots of understanding & gut feeling from owner/operator

? 2023: Install of an electric boiler to capture low electricity price opportunities
?» Required a solution to actively steer the eboiler...
¥ ..insynergy with the existing CHP (global optimum)
¥ ... while also taking into account capacity tariff
¥ ...and being transparent & keeping the owner/operator in control

¥ Solution

¥ Assisted flexibility: parametrised & transparent tool, keeping the owner/operator in control...

¥ ... while having the option to valorise flexibility on ‘fast’ markets (imbalance)
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For Kwekerij Mermans
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Outro

Want to know more?

Scan and get more insights This is what will happen

We ask to answer some questions, for our
survey ‘industrial flexibility’

You get in return

Y Access to use cases with detailed information
? The (anonymous) results of the survey

Y Slide with flex revenues for different use cases
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