CHP inWallonia

History, present situation and perspectives
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History of GCinWallonia

Brief history of the development of green energy in Wallonia

The origin of the system

Different periods...

... different évolutions

Problems and solutions
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Why GCin Belgium ?

Energy and climate EU directives

Belgian application of the EU directive = objectives of RES quotas for 2020

Tradable Green Certificates market :

* Green producers will recieve Green certificates in function of CO? economy (= bid)
 Suppliers will have a quota of GC to deliver in function of their sales volume (= demand)
* Legal application = Belgian story !

* Threeregions = 4 different applications, 3 different rules, 3 different quotas, 3 different penalties levels
and of course not the same application calendar ....

European climate and energy targets
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Walloon regio — definition of green electricity

O Green electricity

 From RES (EU dfinition) OR fossil CHP if more than 10% CO2 economy
vs references (total CO2 cycle)

 References = CCGT 55% eff for elec and Condensation boiler (>90% eff.)
for heat

* Limitation of GC delivery up to 20 MW (only CHP and hydropower)

O RES (Renewable energy source — as EU definition)
* Hydroelectricity, wind solar and geothermal production
* biogas
* Organic issues and by-products from agriculture and forestery
* Organic fraction from waste issues

O Creation of the CWAPE (regulator)

Q

Wallon first objectives : 8% of green electricity production in 2010

Q
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Walloon regio — support to green electricity

Choice : Tradable green certificates

d GCdelivery to green producers
O  Only for labalized installations (CGO)
L  1GCfor1 MWh/t -t = Gain of CO2 vs references :

a Elec production = CCGT @ 55% eff.

O  CCGT production = 456 g CO2/kWh
a
a

Heat production (CHP) = condensation boiler @ 90 % eff .

Possible cumulation of coefficient for biomass CHP
NB: CO2 biomasse combustion = 0 g/CO2 + impact of manufacture and transport

GC delivery limited @ 10 years

Validity of GC: 5 years

Possibility of new period of GC delivery after a repowering of the units (« modification
significatives »)

O Market of GC

Quota to be delivered every 3 monthes by suppliers of electricity

Rising quotas every years (3% in 2003 rising 1% every year)

Fine of 100 € for missing GC

Possible by-back (destruction of GC) contract by ELIA @ 65 €/GC (guarantee for banks ?)
but with possible impact on end user (pass through of ELIA) Energucht
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Exoneration of part of the quotas for industrial customer in « accord de branche »




Orgaxiane
agreé

CO,,Label de Garanties d'Origine - Certificats Verts

Ocron
mMimestiel
eV

Producteur

) * Rachat parle GRT (Elia)

1

o Marché virtuel ___
© des CV

vy
......
"y

LGO/GVO

CliemA final

) @ergucht



Comparaison of basic principle of GC delivery

Flanders vs Wallonia

Flanders (starting 2002)

Basic principles based on CO, economy vs existing situation
> possible production in co-combustion (with coal, with
garbage,... ).

Different policy for CHP and green (with other certificates
and other quotas)

Very few (green) installation existing before starting —up of
the policy (mainly a few windmills)

Policy fixed for long term (stable) but possibility for the
regulator to adapt the quota in order to protect the market!

Reduction for big industrial customer if they follow the
« benchmark convenant »

Wallonia (starting 2003)

Basic principles based on CO, economy vs reference unit
(CCGT power plant and condensation boiler => high target of
CO, economy!) > no co-combustion possibilities.

CHP and green received same GC based on CO, economy

Important historical green production before starting —up of
policy (waterpower and CHP mainly)

Good timing for application of the policy with quotas based
on realistic studies of possible grow.

Reduction of quota for big industrial customer if the follow
the «accord de branche ».

Quota to be determined for 2008 and up... up to the

following minister
RN
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Green Certificates application in Belgium

The Green Certificates mechanism

Evelution of the green electricity production (expected...)

e

kil

“

- o L
T Quota/Penalty | Ouota/Penalfy Quota/Penalty | Quota/Penaily
Green Cert, Cogen Cert.
2002 0.8% | 73€ - - - - = =
2003 1.2% | 100€ - - - - 3% f3E
2004 2% | 125€ 2% /3€ | 4% | 100€
2005 25% | 125€ (1.19% | 40€ |2.25% | 7/5€ | 3% | 100€
2006 3% | 125€ |2.16% | 45€ | 25% | /5€ | 6% | 100€
2007 3.753% | 125€ | 2.96% | 45€ ? 100€e| 7% | 100F
2008 453% | 125€ (3.73% | 435 € ? 100 € 7 ?
2009 325% | 125€ | 439% | 45€ ? 100 € ? ?
2010 6% | 125€ | 49% | 45 € ? ? P ?
2011 ? 125€ | 5.2% | 45€ ? ? ? ?
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CHP as green electricity

Only for high efficiency CHP
Cogénéralion |[combustible goz naturel) Production séparée [combustible goz naturel)
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Approximative support by GC

EUR/MWh
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* The evidence of the lack of feasability

* Why windpower is in development

Support GC | Electricity Total

GC/MWh €/GC €/MWh €/MWh |[revenues€/MWh

Solaire Solwatt Wind 1 90 90 40 130
PV (res) 1 90 90 170 260
Hydro 1 90 90 45 135
Biomass 0,75 90 67,5 50 117,5
Biomass CHP 1,8 90 162 50 212
CHP gas 0,3 90 27 75 102

for PV
* Theimportance of CHP in the
- Biogaz STEP objectives
- Biogaz cocombustion gaz
-~ Hydraulique
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Starting up and change of governance
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Nombre de CW

Situation Wallonia 2003 - 2006
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Situation in Wallonia in 2007

Market of GC became immediately healthy and in balance
(price of GC = +/- 90 €/GC) thanks to existing production
(Hydro and CHP)

Important development of new wind projects

New biomass installation @ Awirs (80 MW)
* Important amount of GC (500.000 GC/y)
* Important discussion round sustainability of biomass

No development of PV installations (no economical
interest)

Important gain for existing hydro installations
Interest and development of CHP in industry
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Evolution Wallonia in 2007-2009

New ‘“Antoine’” decree

Extension of GC delivery up to 15 years (i.0. 10 y)

Reduction coefficient for the period 11y>15 y in function of
technological profitability (economical factor for existing
installations = hydro)

Limitation of 20 MW also for biomass (after Awirs start-up !)
Reduction coefficient for historical installation (+/- 50%)

Extension of coefficient (x2) for biomass cogeneration up to 20 MW
(BioWanze)

Extension of quota reduction for industrial customers (down to 1
GWhly)

Rise of the quota for the next 5 years (to balance market) and
confirmation of important reductions for industrial customers in
““accord de branche”

New SOLWATT plan for residential PV (7GC/MWh i.o. 1 GC/MWh)
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Evolution Wallonia in 2007-2009

==

* Huge demand for PV residential installation (Plan Solwatt)

* Overproduction of GC and deterioration of the balance between offer and
demand

* Second rise of the quotas in 2009 (Political decision — no agreements with
industry)

* Windmills prevision already reached (projects in demand) — proposal of a
regional map in order to guide projects in some areas

* New projects based on biomass CHP and wood-energy application (about 60
MW) in the sector of wood-energy (pellets production for Awirs!)

* Development of biomethane (about 60 projects but without dialogue with
agricultural world).

* Important lobby against the Solwatt plan from all other producers!

“
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Evolution Wallonia in 2009-2012

* Deterioration of CWaPE organisation and efficiency (no more political
influence)

* Plan Solwatt completely out of control ( > 100,000 installations) and very
slow political response (3500 jobs linked to the subsidy!)

* Important overproduction and huge demand to ELIA for the buy-back of
GC from PV installations (but also others!) = automatic facturation of
ELIA to all customers

* GCmarket saturated and out of function (enough GC on the market for
more than one year of quota) = price of GC @ buy-back value (65 €/GC)

* Market of electricity with unexpected low prices

* Important morecost for industrial customer (cost of green = quota -
reduction “ADB” + buy-back of ELIA!)

Energucht



Objectifs 2012

Walloon objectives for 2010 were exceeded...

% E-SER (2001/77/EC)
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... but at what price!
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New governance and crash of the system
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Problem N° 1 : Diminution of market prices = diminution of the revenues
of the green producers !

Evolution forward prices , _
baseload power(EU Rl MWh) - ) Marché CV - prix moyens
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Important risk of bankroute for existing producers ! i @ergucht




Problem NP° 2 : A GC market out of controle

Marche CV - Evolution
12 000 000.00

GC generated by PV

10 000 000.00 —_rV
(Solwatt) = more
|
8 000 000.00 than needed quota!
m CV annulés
6 000 000.00 . oo
B Stock
4 000 000.00
2 000 000.00
o i ML

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Stock 2013 = 2x the needed quota =» no more demand from the suppliers
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Problem N° 3 : An automatic buy-back procedure
appears in the bill

* Exponential evolution of ELIA’s
buy-back (Solwatt + others!)

e Automatic transfer of the ELIA
cost of buy-back to end user:
v/ 2010 = 0 €/ MWh
v/ 2011 =1.2 € MWh
v 2012 =5.95 €/ MWh
v 2013 = 13,82 €/MWh
v 2 == 21€/MWh

cv  350.000

e Elia by-back cost = no exoneration for industrial customers =»
Competitivity problem for walloon industry !

e Plan SOLWATT = Important debt for 15 years (2,5 B€)

e Other producers also with but-back procedure as GC market
without demand

Green electricity is payed 2x by end-users ! @ergucht




Problem NP° 4 : rising quotas for the suppliers (= customer)

Important rise of the quotas in Wallonia vs Flanders
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Political decision > 2012

Stop of the Solwatt plan — no more GC subsidy for PV (important impact
on PV installator - +/- 3000 jobs lost)

Limitation of the Solwatt delivery to 10 years i.o. 15 years (trial still
undergoing — TPMCV !)

New principle of “unique installation subsidy”” for residential PV (plan
qualiwatt — max 6000 installation/year)

Limitation of ELIA costs @ 13,82 €/ MWh =» necessity to limit the buy-
back at an “acceptable level” by action in the market =» Extraction (“ina
fridge’”) of an important amount of GC out of the market in order to
balance the market

Exoneration on a part of the “elia cost” for industry and sensitive
customers

Introduction of an economical coefficient for new installations (Keco)
with specific IRR for each type of technology (Capex or Opex linked)

Saving plans (biomass mainly) in order to avoid bankroute for existing
installations (adaptation of Keco for existing installations)

Regulation of the projects and limitation of possible projects by

N\
technology (“envelopes’)
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Limitation of ELIA buy-back cost

Political action in order to limit buy back of ELIA

1st step : storage action

* Porting of a certain number of GC by "solar chest" (=
intercommunale ECETIA) starting in 2015

* Purchase from Elia of more than 4 million GC (€ 275,000,000)

* Storage of GC for a maximum period of 7 years

* Gradual auctioning of CVs as soon as the market allows an N N N N - = N 5 N . =l
inte re Sting m a rket price Figure 21 : Evolution du stock de certificats verts sur la période 2011-2024

Attention : Limitation of ELIA @ 13,82 €/MWh = 4,000,000 GC/year

That action was not sufficient to cover all the buy back from ELia =L
) @ergucht




Limitation of ELIA buy-back cost

Other actions in order to limit buy back from ELIA

2"d step : temporisation

» Temporization of a large amount of CV (= placing in the "fridge")
for a period of 9 years max

* Buy back of 3 million GC (180,000,000 €)
* Charges payed by the Walloon Region (AWAC)

* Allows to "smooth" the CV market during the period up to 2025.

3d step : exoneration of all ELIA buyback cost (+ portage +
temporisation

* Partial exoneration of the cost for « sensible customers.

 Biggest part of the cost have to be drawn by « other customers »
(mainly residential !)

N\
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Last evolution of the system

) @ergucht



Evolution Wallonia in 2012 - 2020

* Most of the installation in economical balance with limitation of gain (Keco)
* Small development of industrial PV installations with GC
* Most of the biomass producer saved by Keco

* Market of GC still in overcapacity (better balance between production and demand but
rise of GC delivery with the Keco system )= prices of GC close to low value (65 - 70
€/GQ)

* New rise of the quotas

* Introduction of the principle of “envelopes” that will regulate the amount of projects in
the different technologies

* Modification of the “modification profondes” principle

* Introduction of new “stepstones” with a firm goal of 8TWh production of green
electricity in 2020 (ambitious objective)

* Submission for a “large scale biomass project” (Max 200 MW) with specific terms of GC
delivery (20 years, indexation, warranty of delivery,...)

* Transfer of the GC management from CWAPE to administration (SPW DGO4)

After a first period where the CO2 economy was the driver, new period lead o
mainly by a regulation of ecomical parameters G
. nergucht




Evolution Wallonia in 2012 - 2020

New by-law with specific “stepstones”

* Implementation of “envelopes” with SPW (DG04)

v" Firm envelopes for the next 3 years
v" Possible transfer from different technology (if possible in september each years)
v" Envelopes have to be demand to administration in a special procedure

* New method of calculation of delivery of GC

* Eac = kcoa x keco (x Rho pvjhydrojéolien) with ceilings for every
technologies:

v" Wind =1 GC/MWh (+ 0.3 for small windmills)

v" Hydro =1 GC/MWh + bonus 0.3 a 1.5 in function of project

v" PV (industrial)= 2.5 GC(/MWh + 0,5 bonus

v" Biomass CHP = 2.5 GC/MWh max but on technological advice from CWAPE

N\
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The envelopes, first step of political reverse for CHP

At the first time, envelopes were rising every year;

* Between 2014 and 2020 we had a continious rise of the envelopes allowing a perspective of development

Annexe 8. Enveloppes de certificats verts par filiére pour les nouveaux projets, pour
la période 2014-2016
Nouveaux projets: Certificats verts additionnels par an
2014
partim 2015 2016
PV > 10 kW 52.000 79.600 77.000
Eolien 148.900 258.900 314.500
Hydro 13.350 20.000 20.000
Biogaz 25.250 43.700 53.000
Biomasse solide (cogen ou autre) 37.100 57.500 60.000
Cogen fossile 7.400  17.300 18.500
Total élec verte 284.000 477.000 543.000
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The envelopes, first step of political reverse for CHP

After 2020, important change of the political strategy

* Drastic diminution of the possible GC delivery for new installation fossil CHP (from 20,000 to 1,200)

* The political message seems clear...less support for fossil CHP

Annexe 8. Enveloppes de certificats verts additionnels par an par filiére susceptibles de réservation au titre des articles 15, § 1er bis, et 15bis/1 du présent arrété pour les
nouveaux projets, pour la période 2019-2030

|Année 2019  [2020 [2021 [2022 [2023 [2024 [2025 [2026 [2027 [2028 [2029  [2030
Filiére | | | | | | | | | | | |

Hydro-électricité 45.000 |15.000 [3.100 [3.000 |2.800 |7.200 2.500 |2.400 2300 [2.200 [2.100 |2.000
Eolien 312.070 |162.600 |130.000 |123.000 |117.000 |111.000 |106.000 [100.000 95.000 |91.000 86.000 |82.000
Photovoltaique >10kW (70.000 |67.500 |67.400 |60.700 |54.600 |49.100 44.200 [39.800 [35.800 |32.200 [29.000 [26.100
\Géothermie 0 0 0 0 0 0 80.000 |0 0 0 0 0

Biomasse solide 92.000 |100.000 |100.000 100.000 [44.000 |44.000 44.000 |44.000 |43.000 |43.000 |43.000 |43.000

Biogaz et Biométhane 80,090 1105.000 |105.000 [105.000 |5300.15.300 5300 [5.200 |5.200 [5.200 [5.200 |5.200

I(‘ogénération fossile

880 112.000 ]10.0000 1.200  [1.200 {1200 [1.200 [1.200 |1.200

'TOTAL o 465.980 |417.500 401.700 |2

0 |217.800 |283.200 |192.600 |182.500 |174.800 |166.500 |159.500

) @ergucht



Last evolution of the legal frame

Extension of delivery and biomass project

* Walloon Government have decide NOT to proceed to the authorization of a large scale biomass project
(as submission demand from 2016)

* Principle of « significative modifications » which allowed existing production units to be retrofitted with a
new 15 years of delivery of GC have been replaced by a new « extension » of GC delivery.

v" The new system will take into account the capex that will be injected in the existing installation
v A new rate of GC will reduce the delivered GC for that new period
v" Those coefficients can be different from technology used

* New decree allowing the use of biogaz in the natural gas network
v" Label of green gaz will be delivered to producer of biogas injected
v" Those labels can be used by a user of natural gas (green gaz)

v A CHP (natural gaz) user will recieved a KCO2 linked to the biogas used instead of natural gas (GC delivery could

rise from 0,3 GC/MWh to 2,5 GC/MWh in function of the type of biogas N\
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New rules for the « extension » of GC delivery

Existing installation can still be extended but after 2020:

* Specific files will be replaced by general figures (specific for every technology)

* A part of the capex for the retrofit will be included but with different options in function of type of
installation

* An economical parameter will limit the support to a max revenue (WACC 4,8%)

ATTENTION : No extension support system for fossil CHP !

) @ergucht




Injection of biogas - the saver for fossil CHP inWallonia ?
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Biogaz injection to help natural gas CHP

* Injection of biogas in existing natural gas network
v" Injection is possible at certain technical restriction (quality)
v" Biogaz will be mixed to natural gas in the network
v" User will not deferenciate biogas from natural gas

v" Biogas producer will recieve LGO labels linked to the type of biogas and its
caracteristics

v" Producer of biogas can sell LGO to end user

* User of biogaz
v" Will use gas as natural gas (no specific technology)
v" Can by LGO to the producer in order to prove the use of biogas
v" Will recieve a specific KCO2 for its CHP in function of the type of biogas

* Balance of the system
v CHP will recieve more GCin order to buy LGO

v" End user can claim a « low carbon » gas in its process (gain of CO2
calculated in the LGO) -

v" Producer will be paid more than natural gas with the sell of LGO Energucht
/




Biogas injection...the egg or the chicken ?

* Principles have been voted (law) in 2016... but with no installations of injection

* Firstinjection of biogas installation started in 2020

* Today some natural gas CHP are using the LGO from their installations and benefit from a upgraded GC
delivery (with a Kco2 based on biomass).

) @ergucht




Other users (transport, heat districts, ...) could benefit from those LGO
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The limit of biogas - the supply of waste ?

* The system was imagined for agricultural installations (small size)

* Installation as SIBIOM will drain between 90.000 T and 300.000 T of agricultural waste

Sustainability and CO2 reduction must remain the focus ! ) @ergucht




Future of the gas driven CHP inWallonia

* Actual discussion and lobby round existing/futures installation BUT no official information about the
terms of eventual changes

* Actual vision is a huge diminution of support for fossil CHP

* No subsidy for retrofit of existing installations

* ACTUALLY ONLY THE BIOGAS INJECTION (with LGO) SEEMS THE ONLY WAY TO DEVELOP CHP IN
WALLONIA

* GC market could be unstable in the following years as the GC « from the fridges » will come back in the
market

N\
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Future of CHP inWallonia ?
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