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Cable design and decarbonization

Net Zero Emission Grid

/ For power system expertise

Laurens Pots, TKF



Chemical recycling, like
pyrolysis

rPE sheathing grades
for MV cable
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Mechanical recycling for
downgraded products
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Pyrolysis of XLPE & HDPE cable materials. e gre
e Feedstock * Experiment * Results
- XLPE, incl. 15% semi — Test by Suster - Wax
conductive compounds Enschede. - Char
- HDPE — Thermal degradetion - QOil

without interaction
with oxigen.
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Results pyrolysis of cable compounds. e - s

XLPE PE
" oil/wax ®mY char mY gas mY oil/wax ®Y_char mY gas

Raw materials for
new compounds
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Pyrolysis capacity is increasing.

For power system expertise

Pyrolysis capacity for waste plastic
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https://www.woodmac.com/news/opinion/recycled-plastic-displace-oil-based-feedstock/

ol

2020 2021 2022 2023 2024 2025 2026
m Europe mNorth America Others

(XL)PE for cable production is <1% of global PE consumption. >

Can we take advantage of this development?
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Pyrolyze based compounds for power cable production.
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* The technology is ready, it is a choice.
» Borealis Bornewables™ compounds

g BOREALIS

IR fossil Ethylene

el
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ISCC, International Sustainability & Carbon Certification.

e Green electrons don not exist. Renewable power / e o
. . - <! =2
is controlled with REC, Renewable Energy Certificates. \ 22 B é

e Green Ethylene for cable compounds is mass-controlled by

ISCC.
1. Control of mass non-fossil-based polymers going in our » . ISCC

factory,
2. Flow of batches used for certain cable production runs,
. 3. Mass of polymers sold to customers.

International Sustainability
& Carbon Certification

e Audit & inspection of proper mass balance control (ERP system

and production documentation). A CE Delft

* A certified CO? calculation method is required. Commitied 1o the Environment



COVENANT
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Validation of TKF circularity data Is certified by KIWA. o cigre
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Covenant certificate kl wa !

K-0213107/01
e 2023-09-15
Reoplaces

Fage 1of2

Products for primary assets of Energy Installations -
Validation of circularity data from Raw Material
Passport (RMP)

STATEMENT BY KIWA

With this Covenant certificate, issued in accordance with the Kiwa Regulations for Cerfification, Kiwa
declares that legitimate confidence exists that circularity data of the products as supplied by

B.V. Twentsche Kabelfabriek

and used as a primary asset of the energy network operators united in Matbeh Mederland as sp

in this Kiwa Covenant, may be relied upon to comply with the circularity data of the Raw Material
Passports of the energy network operators united in Metbeheer Nederdand.

—%

Ron Scheepers
Kiwa

: Pubiication of this certificate is allowed.
§ Advice: consulf waw.kiva.nl in order to ensure thaf this cerificate is stil valid.
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HOME / CERTIFICERING VAN GRONDSTOFFENPASPOORTEN
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Certificering van Grondstoffenpaspoorten

Categorieén: Corporate Industries Innovation Products & Solutions Sustainability

Prysmian Netherlands bijt spits af met certificering van
grondstoffenpaspoorten



Resource

Resourcepassport

Article number:
Design number:

Product description:

Supplier:
Date:
Total weight:

Aluminium (electronic i
purity)
PE

PE

Waterblocking tape
XLPE Insulation (natural)

XLPE Semiconductive
(black with carbon)
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passport and CO,, passport per cable design.

CONF145338
E-YAKrvdiwd 87/150 kV 1 X 2500 Al-Mill — TenneT

TKF (B.V. Twentsche Kabelfabriek)

08 February 2023
14.959 kg/km

NA.

NA
NA

NA.
NA.
NA

B TiF cCONNECTIVITY SOLUTIONS
&
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Various suppliers (EU)
Various suppliers (EU)
Various suppliers (EU)
Various suppliers (EU)
Various suppliers (EU)
Various suppliers (EU)
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Resourcepassport CO,

Design number:
Product decription
Supplier:

Date:

Circulanity and CO, caiculations Dasad on assat-tool for Duich distribution companies / CE Deift 2021.

58400
CONF178835

E-YAKrvdiwd 87/150 kV 1 x 2500 Al-Mill — TenneT

TKF (B.V. Twentsche Kabelfabriek)
30 januari 2024

31278

4802 783
332415 0.0
12630 Ns
67552 1630
T028.1 a0

@ TKF CONNECTIVITY SOLUTIONS

Weighted average circulanty score:
Total CO,, emission for transporting cable [kg'km} 1237

A CE Delft

- .

Committed to the Environment

7%

Total CO, emission for finished cable [kgkm]: 52609
CO, FP

kg CO,/kg kg CO,/km

XLPE 2,1 6758

HDPE 2,5 3128
9886

Bornewable XLPE 0,3 965

Bornewable HDPE 0,7 876
1841
8045

CO2 reduction 8 ton CO2/km

T4
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No type test required, only ISCC certification and control. % CI

as chromatograms of monomer ELFNAD i
Fossil vs renewab sed feedslock, before entering polymerisation process CEFHEHINLES M i il N

- No differences in peaks: neither
amounts nor heights
. Main component s propylene —

NO CHANGE in monomer ‘l
purity and specification
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Further decarbonization developments. b -

* Low Carbon Aluminum, based on green energy (Hydro).
Low Carbon Copper, increase Recycled copper in from 40% to 100%.

Increase Recycled steel in from 18% to 26%.

Recycling of Aluminum alloy.
Green Energy power supply.

@@ TKF targets
@ o Re-in‘ metalen

s 73 7 1 Circulariteit re-in Aluminium

B0% 13 3 2 Circulariteit re-in Koper

23.2.3 Circulariteit re-in ljzer

40%

20%

0%
2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2025 2030 2035



Build up supplier declarations dossier on

@1scc

International Sustainability
& Carbon Certification

Mass Balance control,
who gets the recycled part.
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Recycled-In.
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Bekaert Hlohovec, a.s.
Mierova 2317,
SK-920 28 Hlohovec
Slovak Republic

DECLARATION

Using 2020 calendar year data of production in the company TRINECKE ZELEZARNY, as., steel
products contain approximately 26,23% recycled materials (scrap) - about 8,96% of pre-consumer

and 17,27% of post-consumer.

Trinec, November 29, 2021

“a3, TRINECKE 'EELEZAG&Y.I
Y j_.:l\ slova 1000, aré ME

Ing. Radim Klim$a
Head of the department
PB - Estate and Environment

Processed by:

Mgr. Romana Cyprichova

Tel. +420 558 536 067

E-mail: romana.cyprichova@trz.cz

A, | CLIMATE
TRIMECKE TELEZARNY, &s. | Primysiovi 1000  Stare Misto § 73% 61 Tiinec ! Czech Republic i@ ACTION
107 15250646 AT I | CZ699002812 / Exterod inte the Commarcal Registes kept by the Feglonal Court in Dstrava, Section B, Insest 146 1

PHONE / +420 558 531 171 JFARS #420 552 331 831/ http:Siwwen. trz.co 1D D8 § mwpcian v “

AAurubis

Aurubls A + PO, Bax 10 48 40 + 20033 Hamburg Gesmary Aurubis AG
Twentsche Kabelfabriek B.V. Hovestrassa S50
Daan Kuiperg 20539 Hamburg
Spi straat 16 Germany

pmner Phone +49 40 7883- 2281
7481 KJ Haaksbergen Fax  +49407883-2215
Netherlands r.grunwaldt@aurubis.com

www.aury bis.com

2021-09-09

Sustainability Declaration Copper Content from Recycled Materials

Dear Sir or Madam,

For the last Fiscal Year we confirm that, on average, 40% of the copper content of our copper cathodes is
derived from recycled materials. Please note that this number applies to the total cathodes production of the
Aurubis Group.

Best regards
Aurubis AG

A ~ . \ ) ."I
i.V. Tanja Winter iV, Ecbert Grunwaldt
Head of Sales Rod Area Sales Manager
Product Sales & Marketing Product Sales & Marketing
Commercial Commercial
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Depending on cable design and your choices, we are able w4 cigre

to reduce the carbon footprint by 20% — 50%.

Considerations:

» Collecting waste, cleaning, pyrolysis etc. is today more
expensive than the major O&G production processes.

 |f market demand for low carbon product increases, price
for low carbon products is expected to increase.

 Ditto for Recycled-In materials.

* To what extend does one accept bio-based products?

* Recycled-In can negatively affect the CO, footprint. What 2 l.gglll
. do you prioritize? e————

* Recycled-In, do you accept only post consumer waist, or !
IS pre-consumer waste acceptable? you don t get
owt for nowt
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