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My story @ Agfa

Studies: Energy Engineering @ KU Leuven (2007-2012)
Started at Agfa in 2023
Department of Energy Operations & HVAC, linked to Engineering — Mechanical

Goals:
= Build an optimization routine to reduce energy costs
= Maximize use of Demand Side Response on energy assets
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Energy projects timeline at Agfa

WKKO steam turbine

LT system on heat pumps and E 2D 4
residual heat WKK2 7,8 MW

Study LM 6000 Gasturbine with Tri generation _ _
condensing flue gasses heat pump Project CO, reduction phase 1
2000 2011 2020 2024-2025
* * . *
2007 2017 2021
WKK1 8MW WKK1 9IMW Heating network supplied with
Gas engines new engines oversupplied eco on WKK2

Eff > 100% Efficiency +1,5 %
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Transition to low CO, energy conversion
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https://youtu.be/cyF1gFSQeQw

Flexibility analysis (2023)

Consumption profile is complex:
= PET production & Baselayer extrusion have 2 production cycles per year
= Gietzalen have a weekly cycle
= Electric, heat and cooling demands dependent on product & environment
- But no direct flexibility in production process

CHP assets generating majority of heat & power consumed on site. CHP1 motors were manually
controlled a.f.o. Belpex price (allow / stop injection). Missing heat demand filled with co-firing

Gas requirement was predicted on monthly basis, and hedged. Any extra demand was bought @ average
monthly spot price

Elec import from grid was small, due to CHPs generating ~80% of consumption. CHPs were opportunities
for Demand Side Response

To further generate flexibility, Agfa can attempt to shift heat production strategy from “CHP driven” over
“natural gas driven” to “electricity driven”
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Energy levels & Energy Storage options

= Agfa uses following Energy levels:

5°C (Supply) 45°C (Supply) 90°C (Supply)
10°C (Return) 25°C (Return) 70°C (Return) Steam 17 bar ~270 °C

d
l

A 4

Steam 7 bar ~200 °C

= Storage facilities:

Large steam piping networks are a “bubble” that can store some energy by increasing the pressure and release
again by decreasing the pressure

90°C water storage tank

45°C system has a flexible supply temperature

90°C-70°C systems have a ‘return dump’ to increase temperature of the return flow
Absorption cooling machines can be used to dump 90°C heat into the 5°C cooling system

AGFA ©



Agfa’s current heat production assets & flexibility

Electricity producers Electricity neutral Electricity consumers

CHP1 — GS55 - 2.5 MWe Gas boiler - SK54 Eboiler — SK51 — 5.2 MWe (2024)

aFRR + & -, mFRR aFRR + & -
CHP1 — GS56 - 2.0 MWe Gas boiler - SK59 Heat pump — WP51 — 1.4 MWe (2025)

aFRR + & -, mFRR MFRR
CHP1 - GS57 - 2.5 MWe MVC (2027)

aFRR + & -, mFRR ?

CHP1 - GS58 - 2.0 MWe
aFRR + & -, mFRR

CHP2 — GS50 - 7.77 MWe Co-firing - SK50
aFRR + & -
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Energy conversion Agfa: symbiosis CHP & Heat Pump technology

Pmax 7,5 MW

Qmax 625 MW
Pmin 55 MW . G1245 |
uren 6560 uur uren 4250,8 uur I 1
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1 1 ' '
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ZON2 t : :
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s i i
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Eelek 6.000 MWh Eelek 1.000 MWh Everkoop -16.543| -49.267
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Agfa’s steps towards increasing flexibility

Build a heat demand forecast & Belpex forecast = necessary for CHP1 aFRR bids (at least 2 days ahead)
= 2024

Flexibilize CHP2 (55-100% power output range), allowing for CHP2 aFRR bids
= 2024

Belpex exposure
= 2025

Heat production strategy based on Belpex price
= 2025

Eboiler integration - with external party control for aFRR
= 2025

Heat pump integration
= 2026
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Heat production strategy
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CHP

Heat Production strategy
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The way forward for Agfa?

= MVC integration
= Emergency Diesel generators - mFRR response

" |Integrated electric car charging
= BESS system versus molecule (H,, ...) energy storage ?
" I[mbalance exposure ?

= Biogas adoption ?

= Markets still changing = Need to remain flexible
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