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* www.energyville.be
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Energy for buildings and districts.

The challenge in Belgium

Percentage of different sectors in Belgian
emissions 2020 (106 Mton CO2,;)
Not including emissions for international shipping and aviation
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Industrial processes
Transport

Replace 2GW of nuclear power plants
With natural gas power plants
=>~5Mton of CO,,eq emissions extra

Yearly emissions EU: ~ 3.5Gt CO,,
Global emissions: ~40Gt COyq

The challenge in Belgium and EU

Percentage of different sectors in Belgian
emissions 2020 (106 Mton CO2,)
Not including emissions for international shipping and aviation

Wase
Agriculture ‘ Gross available energy ~17000 ~750
Energy supply ~16000  ~640
Heating systems il . SRR
residential Erergy sector inal energy consumption
Final non-energy ~1000 ~84

consumption

Heating systems
tertiary sector

Final electricity consumption ~ ~2500 ~82

Industrial processes
Transport
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What about 2023-2025?

* Unprecedented energy crisis in EU

= Origin of long-term energy system modelling — IEA ETSA
the first oil crisis, 1978
* Insights in 2030-2050 will not solve today's problems BUT

*  Will set a clear trajectory to make our energy system more rol

US president Carter: “The
oil crisis is the moral
equivalent of war".

White House: installed water
tank heating solar panels on
the roof and a wood-burning
stove in the living quarters

P group and TIMES starts at

bust

TIMES-BE model - simplistic

One large techno-economic optimization including all technologies, energy carriers and processes

Imports:
CHP b
::l Commercial
Residential

Storage i
- | —tl‘ Agriculture
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TIMES-BE model: Industrial sector
i representation
The EnergyVille TIMES Be model p [
* Setting a new benchmark - o IR
* Most detailed, full system optimization model of the Belgian energy system, o\P 5 [ —
to date EPOC e
Stam Crcker
+  Cross-vector: covering energy use (fossil fuels, renewables, clean moleculesand electricity), feedstock LRSS 1 Oemesls
© G all suppl b ) and end-use demand sectors (industry, ucls 8 [l ce-ea ceccin s e
residential, commercial, transport, agriculture) Biomass s i - Grinding Cement
«  Cross-bord timesliced cost curves for electricity from other EU
countries included port of clean LI e
BREGILAB
+  Cost optimization from now to 2050: gives insights into pathways to 2050 with L
intermediate 2030 milestones s
* Reporting on combustion and process scope 1 CO, emissions = 85% of Belgian GHG 20
emissiens today N Pulp & pa
- Scope 2 emissions from imported electricity included but not reported in this project. - -
= Bunker fuels for international maritime and aviation sector not included R | Food |
+ Noagricultural CH, or N, emissions E economie  Genera iy« b |
| Other |
*. == o heat)
Offshore North Sea The 3 storvlines
2050: ~212 GW y
. 2030..
* 16 GW Direct access for Belgium Offshore Belgium * Y \ (
52030 max: 8 GW
o (sourcesFed Gov,) 299 k<)
4 Electricity import o0e

~6.5 GW -> 13 GW by 2040
ASource: ENTSO-E) ®

Output levels
constant to 2050
Refineries cf. EU decrease
with 43% in 2050 to 2014
(LI II XX Y X
e%000e0T

( ITIXL T
L 1]

dé # Carbon Capture
i N Utilization & Storage
£ Access o commercalphase?
How much CC(U)S needed?

Import of Green Molecules
Carrier: H,, CH,, CHOH, NH,
Shipping + pipeline import
{souce: i Import Cosltion, Agora EW)

New Nuclear technology
‘Small Modular Reactors
By 2050, compliant with EU taxonomy

’ AR '¥’

Central

Electrification Clean &
>incustrial product demand stable Molecules )
* Direct access to »Population growth - buildings, transport
additional 16 GW >Technical renewable potential: 104 GW rooftop « Lower cost range of
of offshore wind PV, 20 GW onshore, 8 GW offshore wind hydrogen/molecule
potential >Interconnection from 6,5 GW to 13 GW by 2040 import
E * Allow new SMR >iﬂ i ':‘::u options for all sectors * Limited access to CO,
~Energy efficency .
technology > 2045 ey storage: 5 Mton/y
~ciean molecules
~ccs/ccu optens

10

Scenario overview: assumptions

bt 4 -+

Direct access to far offshore | Decreased cost of molecule

Central scenario wind & allow investments in | import & carbon storage

SMR limited to 5 Mton/y
2 New nuclear No investmentsin new nuclear Investment in new SMR possible, in = Central assumption
ﬁ (SMR) possible HEEE)EATE

o
SMRin line with EU taxonomy

Offshore Offshore potentiallimited to Belgian  Investment n dirct ocess to 16 GW far = Central assupion
fh‘ North Sea: 8 GW offshore projects possile, capacity foctor
o

Capacity factor 40%
Carbon capture &  No limitation on carbon capture & = Central assumption Carbon capture process not limited, but
$I¥  storage (cC5) storage imited access to storage potential o 5
Mton/y
@l Moleculeimport  Molecule import at H, cost (LCOH) of = Central assumption Molecule import at lower Hy cost (LCOH) of
2020: 4,5 €/kg (150 €/MWh) '2020: 45 €/kg (150 €/MWh)

2030: 2.2 €/kg (72 €/MWh)

2030: 2,9 €/kg (97 €/MWh) 2050: 1,7 €/kg (55 €/MWh)

2050: 2,4 €/kg (79 €/MWh)

Final energy demand

Electrification & Efficiency improvements go hand in hand

* Final energy demand in 2050 is 28-36% lower than today depending on
the scenario.

Fossil fuels representing more than 70% of the final energy demand in
2020 will decrease and ultimately phaseout by 2050.

Electrification plays a pivotal role in achieving the presented energy
efficiency improvements - more than doubling of the current electricity
demand

The role of clean molecules grows but remains limited in all scenarios
and will represent 11 to a maximum of 14% of the final energy demand
in 2050

~H
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Residential & commercial
By 2030, renovation, Insulation and
fuel oil
phaseout

8 S C0; eston

1,5 mill

By 2030, heat pumps are installed in

L]
By 2050, district heating (8TWh)
fulfills the demand of at least
800.000
hOMEes e
provide

based on gectheemmal an

ion

e
flexibility
[ —
-
L4
Final demand 122TWh -25% > 91 TWh
Electricity 40 42-44TWh
Clean molecules. / /
co, 18 Mton -50% > 9 Mton

Final energy demand Belgium

Final energy demand Final Energy Demand (TWh)
w | wy
decreasesbya o
- 350
third -
250
regardless of the scenario. 200 -
150
Electricity demand ) I=
more than e “
50
doubles - -
2020 200 2050

iy the 3 scenarios: Fossit B0 stectricny M momass -gioructs B Dwicerieat [ cloan wilecuies

~H
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Residential & commercial

Renovation & electrification
By 2030, renovation, insulation and.

fuel oil
phaseout

reala SO0 C0; adkcton
vesctal bormes and

commetil tuigags

By 2050, district heating (8TWh)
fulfills the demand of at least

800.000
homes

ased on gecthernal an
sttt

~H

provide

toa highly renevable eectricty
spstem.

By 2030, heat pumps are Installed in

1,5 million

By 2050, heat pumps with water
buffers and electric water heaters

&.{I%
flexibility ~ I I III II

Residential & Commercial - Final Energy Demand (TWh)
140

120

15}

2020 2030

fossl B eiectricty M Biomass - Biofuels [ Districtricar [

2050

an Molecules

Residential & commercial

Renovation & electrification

Vision COGEN Europe: Residential & Commercial - Final Energy Demand (TWh)
of Europe’s energy system. In particular, the market should support the

deployment of more decentralised, efficient and flexible ways of generating
electricity ~ including cogeneration technologies that can make the best use
of precious renewables like biomethane and clean hydrogen, whilst also
capturing valuable heat that can be used locally.

N %
80 =
PATHS 2050 model results: 60 — B
- Heat pumps where possible %0
- Value negative emissions not included in study o I ||
- Aviation sector not included o

2020 2030 2050

M He

Biomass - Biofuels

District eat [ Clean Molecules
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- Very location-dependent

Where to build heating grids?

Aangekiikte locatie

Public data for Flanders 5900 Gen:
[e—
b Kadstale iormatie

© cosrtinsten

& Warmtataart 209 - Warmtavrssg
ercotverbruicers

——

Publicly available at geopunt.be

18
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Transport Power sector - Generation
Power - Generation (TWhe)
By 2030, investing in more than ‘From 2040 onwards the need for 240,000
g Transport - Final Energy Demand (TWh) e H
2 million o KBE flexibility of -
ik i o - _ demand =
o 8y 2050, o || || o bt 150,000
| hargig, heat putp with
0, 70 fers, RS N '5
76% || = B o S F
By 2050 our road transportis s 50 H _} B=
it 40 | | 50,000 .
fully = =t = = 5 B-
o By 2050, at least [ | | il
electrified , s % | | , HEE N -
1 miion ¢ || | | 2020 2030 2050
VRt charging stations. 2020 2030 2050 . . .
laverage 7.5 W peak are. L . . R4 Fossil Nuclear Biomass K Wind Offshore B Wind Onshore
stk Fosst Bl sicriy [ Biomass - otucs Gean oeces Es M M B v
Rexidity,
Wholesale price proxy Annual Belgian energy system costs
Average Electricity Production Cost (€/MWh)
175 Annual Costs (M€)
160 « Extra cost wrt S50EUR/ton scenario  2>%%
Access to offshore
. 140 * 1to 2-4% of current GDP 20,000
wind is key!
120 15,000
100
- I
5,000
60
- , — | |
2 -6,000
] 2020 2030 2040 2050
2020 2030 2040 2050

Electricity production cost

investment Costs [l 08M Costs

Import-Export Energy Costs

Central Electrification Molecules
Central Electrification Clean Molecules
Industry — final energy use Industry — CO, emissions
Until at least 2030, fossi| fuels By 2030, Carbon Capture and
remain Industry - Final Energy Demand (TWh) Starage (CCS) removes Industry - €02 Emissions (kton)

dominant

mthe mdustry as.final enecgy
dernand,

By 2050, electrification of industrial
processes leads to an increase of

X2

the current electriciy demand

inaliscenarios.
By 2050, clean molecules amount to
21-25%

afthe final energy demardin
incustry.

Ny
140 % ’ '%'

120 — . -
100
80 —
60 - ]
4“0 L -
20 = D
o || i

2020 2030 2050
Fosst B socricry B som: ol B Disticteat

Clozn Molacules

20 Mton

o €O, emissions from the
atmasghere.

By 2050, CCSis limited to

9,4 Mton

and applied in cement fime.
highvabe chesmicals and
supply sector.

~H

1374

271 1259
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Paths2050: The hydrogen balance

* Industry and power system Hydrogan = Denwand (TWh)

125
« Synthetic fuels for 100 -
aviation/maritime 80
* No buildings or road transport SZ
pR— | |
2020 2030 2040 2050
Industry Power MeOH Synthesis Other Use

Transport

Paths2050: The hydrogen balance

* No upscale of green hydrogen
production before 2030 125

Hydrogen - Supply (TWh)

Blue hydrogen can be an 100 ]
interesting transition phase  *

Import should focus on ;u == .

hydrogen derivates such as l
ammonia 0 L

2020 2030 2040 2050

Natur

as Steam Reforming Imports H2

1 Central Electrification Molecules.
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Taking into account import — export of electricity

+ Amount of hours per year with electricity generation cost <40EUR/MWh for electrolysis.

#hours of the year with cheap 2030 2033 2035 2040 | 2045-2050
electricity<40€/mWh for

electrolysis

TYNDP 2020 National Trends 1800 4300

TYNOP 2018/2020, Distributed 1500 4300

Generation

TYNDP 2018 in Denmark 1900 5700

(Energynet), Gca

PBL KEV2021 4334

Agora Epergi 1900° 757" 1920°
Elia Adequacy and Flexibility | 4001000

TYNDP results are EnergyVille mode d on TYNDP dat

L The TRILATE project: Follow-up project including Elia, Fluxys, TNO and Dechema

27

«o [ DECHEMA,

B apres

Steel 372

Refinery 112

Cement 436

Glass 319

: Chemical 258

BRE

- Sperin : Fertilisers 39
Pl g

Yoro £ ¥ A N{% Total 1536
e :

A production site is the geographical unit that
combines production installations from one sector
and specific company in space. E.g, a chemical
production site (BASF Ludwigshafen) can group more

than 40 production installations from the chemical
19/00/20 sector at one site.
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Fit-for-55 by 2030 ?

Evaluation limited to CO, emissions

-Rnwo‘\uhc‘)w&/\

This study does not present policy
projection or prognosis

Belgian CO, emissions 1990: 120 Mton CO,
emissions excluding net CO, from LULUCF
Central scenario 2030: 52 Mton

= reduction of -57%

+ Smart charging
infrastructure
V' -2 M electric

+ 20 Mtonly
Carbon capture

« Penetration
very low

« Solar PV x4
+ Wind onshore &
offshore x2

~H

vehices (]!

More sensitivities at

www.perspective2050.energyville.be
« E.g.Small modular nuclear sensitivity with no extra offshore wind available

Pouer generation - Sensitivity - SMR availability (GWhe)

Annual Costs (B€) 250,000
o - o D
- ——— =
1 i
1 —
— 100,000
I —
= 50000 .-
— , e smem BB B
— 2020 2030 2040 2050
-
= Fossil nuclear [ Biomass Wind Offshore
" 4 wind onshore solarpv [ Hydrogen Hydro

Transmission

Central M Central + SMR

29
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Next steps
The PATHS 2050 coalition scenarios workshops

‘Focus topic'

15-20k€/year for membership fee ~4 years

Scenario definition of simulations e e P—

+  Technology driven =[S EE impn_zvemedmﬁ_-
. . 'BEEl Outlook' scenario modelling
*  Impact of (European or national) policy CET eI

*  Societal cost optimization

Early access to simulation results

. - . . Results viewers -
Insight in impact EU legislative packages PATHS2050 website - flj Results workshops
Key messages

on cost-optimal investments

Yearly up-to-date results

<H

Ongoing work: the Trilate project

* Energy Transition Funds } :57
* Process modelling (Uliege) Cod
* Industrial symbiosis (UGent)

¢ Elia — Fluxys: energy infrastructure needs

* Regionalization of hydrogen demand

« Link with EnergyVille crosssectoral modelling

* Collaboration with Dutch and German partners

@ rersesnns
E economie R

31
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Next steps

Energy infrastructure: we need a fundamental re-thinking of the role of energy infrastructure
*  Follow up project Trilate for long term modelling with Elia and Fluxys

+  Follow up project Cirec on the role of materials and circularity

Cross-border scenarios: we need to tackle the industrial energy transition in a cross-border way and
align scenarios with Dutch and German energy clusters. Investment uncertainty for industries needs
to be reduced.

We need to update scenarios constantly with new evolutions

We need a broad discussion on societal boundary conditions to energy system scenarios. This
includes a discussion on human acceptance towards the deployment of infrastructure, and the
necessity to retain certain industrial activity in the region. This Paths 2050 study should be the start
of such a discussion, and not the end.

~H

Thanks!
Piete ingerhosts@energyvi be
Gerritlan.Schaéffergenergyville.be
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Operating hours

Hydrogen

* Amendment 13 and definition of
green hydrogen via PPA tips the
economic balance towards local
hydrogen generation, import via

shipping will not be competitive. g
H
+  This may strongly interfere with the % 3>
. . y ] E
ambitions of Belgium as a transit H 5 20
hub for molecules and the % 150
efficiency of the energy transition - -
as a whole.
s '
¢ oy, ", S, M, "rty, o0, g, g, R, 2z
e g e Mg, g ", T Mooy ey
“hop W %"&v %05 o Mg,
By Ny ey, ey Ve,
H o W gy ~
H s
it onthe ¥ s Sl don with oot e 1 2030 o e e 12 g Frgowon, 551 o 10k A v s rom Source: Energ) Oiov Viaio: industrie
ogen Importcosion, 2020,

Industry, decarbonizing the heating demand

Figuur 4 Aantal beciiven in Viaanderen per sector, waarbi een eurencode aangectt wat de range van
00 CATEGORIE
W 02- 1 GWh/jsar
350 £~ 20 Gunjjaar

20 - 200 GWh/faar
W > 200 Guhjsear
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Industry, decarbonizing the heating demand

Figuur § Nuttige warmtevraag industile sectoren met uitsplitsing ETS en niet-ETS

ers
25 =
B roners

Heat demand (TWh)

* Bron: berekening VITO obv energiebalans Vliaanderen 2019 (publieke data Viaanderen.be)

Industry, decarbonizing the heating demand

Figuur 6 U

in de industridle sectoren, installa

andaacsrotn B —
Textiel, leder en kleding —
— coal
Metaaiverwern
. e
vinerale nis-matsal | I W senzine
Gosoll
] W Foelor
Papier an utgeveren
. o W Petroleum
Voeding, drenken en tabsk s
Other
Cremie I B Bomass
Non-ferro -
verenstaal
N N 2 -

Heat demand (TWh)

VITO o.b.v. data energiebalans Viaanderen
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Temperature ranges

T. Neegier etal Quantification of European industrial heat demand

HER

[er——
petrocnemicl

r—
et proasing
ather mecharica

vehic consirution

3
H
£

3

Figure 1. Estimates of the share of temperature ranges in total heat demand (process hest, space heat and hot water) for different
industry branches in Germany for 2001 (dataset DS1-1, deta source: (26])

<H

Question

* A waste incinerator produces 400°C steam at 40 bar

= Would you be able to use this steam to replace gas demand? At
which temperatures?

= Possibility of valorising excess heat?

https://www.vlaanderen.be/bouwen-wonen:

<H

rgie/warmtekaart

39

40

Question
* Heat pump

Electrolysis

Heat storage

Large difference between cost of electrolyser, and cost of the
total installation, scarcely covered by literature. Any experience?

Carbon capture technologies

« Different literature based costs based on e.g. purity of CO2 stream

Production cost [€/t]
500 1000 1500 2000 2500 300,0 3500 4000

SMR+Precombustion CC

Ammonia+CC
stesiamine [N [ ]
cinkersamine (S
class+cc [N
clinkersien [N -
clinkersoxyfuel [
clinkers-co! [ N
sicks:cc [N |
N |
Py ——— e ]

WCAPEX WFXOM m Elect

<~H

#y WNaturalGes mCOZemissions © Heat WOthers mCO2storage

4500

41
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Industry — CO, emissions
By 2030, Carbon Capture and By 2050, CCSis limited to

Storage (CCS) removes

20 Mion .o 9,4 Mton

commercial carbon storage to 5

Power sector

Renewables to the limits

2030: PV x4, wind onshore & offshore x2 due to growth constraint

Industry + supply Mton leads to and sppliedin cement lime, *  Noregret, in all scenarios
SRCOg erbicon ik i high value chomicais and * Central 2050: total capacity x5 reaching 135 GW, all renewables up to the technical
g A 1 1 0 Mton — Jopply secta potential in Belgium ’
| igher extustey emvssars. . .
(ampurd vthe Comra

High flexibility on demand side and behind the meter essential: smart charging, batteries, heat
== pump with buffers, electrolysers, ...

* 8 GW hydrogen peak plants

— Electrification: +16 GW offshore wind + 6 GW SMR significantly reduces investments
in PV capacity, onshore wind and hydrogen peak plants
[ e | momso 20m- 200 2030-2050 + Availability of offshore and ‘baseload’ reduces need for flexibility
%y co,

‘:T? 26 Mton 87-14 Mton 84-1,3 Mton 18-1,3 Mton * Clean Molecules: Access to cheap glean molecules has a limited impact on the
S Py r— T e power sector, increasing the capacity of hydrogen peak plants to 12 GW
Mainly from iron&steel, high value Cement sector
&

chemicals, cement/lime and

ammonia production
ccu 0Mton 0 Mton 0-2,5 Mton methanol synthesis ’—-

43 44

Sswontyie

Power sector - Capacity

By 2030, Solar PU capacity needs to
Increase

S——

Power sector - Capacity

160000 = | =
Pt 140,000 B

0 - Nuclear ‘ 2 0

ly:asnmnpne;:lrnnm-- e eFuel turbine ‘ 0 8

8 GW Wb ] Transmission 65 13

= capacity

[ ae— ey |
bbbt 40000 |

By 2050, additional 16.GW offshore and 20,000
6 GW nuclear SMR's

|| PV x4
I._ Windx2

halves 2020 2030 2050 . - : ——
ot e . o ’ 3 %
eers i otgen (7] = .
. ———
— — —

45 46

Power sector - Generation R Power sector — representative summer day 2050

o

" " Production + storage .
TWh 2030 2050 2030 2050 2030 1 2050 « Central - ¢ = = _ "
Generation ‘ 95 23 ‘ 95 237 ‘ 95 11 * PV peak of 55 GW at noon ).‘ Bl " l l '
RES ‘ 19 158 ‘ 19 176 ‘ 19 148 . 1§,§ GW battery storage =1 —-——r
rr— ‘ o o ‘ m " ‘ m 9 * Electrification
TS N = ‘ N o ‘ N 28 :\g;;e\:/kboaf;ezrs GW at noon
X 'y storage

netimport |38 w | s 0 | W 2

+  Constant 13 GW wind
* 6 GW SMR during evening
* Molecules
*  Comparable with Central but
+ 13,5 GW battery storage

150.2 = 46,041 +  eFuel peak plants during evening

48
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Power sector — representative summer day 2050 :

Demand sectors

*  Electrolysers: 13,2 GW (H,
production)

©  Smart EV charging, water heating™~
* Electrification, more baseload
*  Electrolyser (8,2 GW) constant
production
* Molecules

*  Electrolysers: 10,3 GW (H,
production)

*  Smart EV charging, water heating

~E

* Central, accommodate noon peak v ¢ l ll I | I I I I I I
)

Flexibility needs in the energy system

[

* Growing from 2040 onwards, by 2050 . Hydmgen production in Be remains limited
+  Central: 18,8 GW Central: 23 TWh Belgian production and 36 TWh
* Electrification: 5,6 GW 'T“"’"‘ ‘ . b
. : *  Electrification: Belgian production to 22 TWh an
Clean Molecules: 13,5 GW limits the import to 5 TWh
Clean molecules: much higher hydrogen demand
in the power sector and industry (x2) and lower
Belgian production (8 TWh)

MYDROGEN SUPPLY [TWH]

BATTERY CHARGING (TWH)

49

Average electricity production cost

Access to more offshore wind and SMR leads to lower production costs

Central scenario leads to average production costs of 94 €/MWh
Electrification scenario leads to lowest production cost of 56 €/MWh, mainly
realized by 16 GW of offshore wind availability

Clean molecules scenario leads to slightly lower costs compared to Central scenario
of 84 €/MWh

Ruwerage olectricity production cast (€/MWH)

Annual costs to net zero

* Compared to a scenario without climate ambition (run at a carbon tax of
50 €/ton from now to 2050), annual cost to reach net-zero amount to
* 2030
* 2-2,7 billion euro to reach a ‘Fit-for-’55’ compliant reduction
* 2050
* Central: + 21,2 billion euro
e Electrification: + 11,7 billion euro

+ Saving on electricity and hydrogen import, flexibility options (smart charging, batteries) and
faster electrification of freight transport

* Clean Molecules: + 19,3 billion euro

<H
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Costtype

Annual costs per period

Comparlson with scenario without net-zero Climate amb|t|on

Sum of the undiscounted, annual depreciation of investments, operational costs and imported clean
fuels/electricity minus the costs of avoided fossil fuel imports

From 50 €/ton = Net zero ambition leads in 2050 to annually

©  +13,9 b€annualized investments

} 2 -4 % of Belgian GDP (2021)

*  +7,8 b€ operational costs

- I
= -

[P= economie

EPOC: linking Model interactions

COMMON MODEL ASSUMPTIONS TO ALL
Fuel pices

KMI model

M

cormissin, Sogn st &gy p B -
Inportcoaion, et paramtes .

“unec

industry contacts.

Wing/solar forecasts

7~ vito

Buiing e

Westher data I:Bu\\dmg model | Measures o
Heat pumps per cat.
DHC model

Representaiv grid mode!
IR olar orecast eror ASTOUTon
o3 frecas eror distrbution

7~ vito 0 1cE0D

. Load orecast
Adequacy check Ij‘—‘s” Adequacy | i

Wil s« 7~ VIO UMONS
Lo forecas e it

W UCLouvain
Market models

Transport demand
VG dita drivin profles

TFARSPOTT |, wholesle elctricty

model price prowy | et

[ G data it commitment dspaich
Stochastic ime series

Uncertanty distbutions

" Temperstue sensit from TS
e s demand Whdlesae price prowy

—{ Consumers
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o~ vito Tumec

Scenario overview table

o T
w [
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o T e
e 2 e az
o = 7 T me
g = 2 s
o m o o - o —
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T ] T Y Y Y T Y
Tooe m S T TN YT YT T
Flomae Gomoed o 1, an || @o || oo || @m || o | oo
Srer 7 BT YW T [ )
e
et mpors o T T N Y T T
P o N T T YT YN Y
Losses and own [rwn 5.84 683 569 933 16.29 9.76
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