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CHAPTER 1 INTRODUCTION

The underlying report is the MEER P Project Report, serving an administrative purpose
vis-a-vis the contrac t and providing more background on how the preparatory study
was conceived and the process to arrive at the results.

Reporting on the study consists of three parts:

1. Final Report, iPreparatory Studies for Product
Plan 2012 -2014:Lot8 - Power Cables, Task1 -7 report 0 ,Specific contract
185/PP/ENT/IMA/12/1110333 -Lot 8 implementing FC ENTR/29/PP/FC Lot 2 ;

2. EcoReports for the different BaseCases which can be consulted on the project
website http://erp4cables.net/ ;

3. The excel tool to calculate the Task 7 scenarios;

4. This Project Report, describing the process to arrive at the above results

The project report answers to the contractual requirements of the service contract and
demonstrates that
1 All tasks listed in the MEERP methodology were performed in close consultation
with the European Commission and the stakeholders , task results are included in
the final report  fiPreparatory Studies for Product Group in the Ecodesign Working
Plan 2012 -2014 :Lot 8 - Power Cables, Task1 -7report 6 whi ch i s compl eme
to this report
1 The project website http://erp4cables.net/ was already created to present
intermediate and final results for discussion with the stakeh olders;
1 Three specific stakeholder inquiries were made :
0 one addressed the cable manufacturers to collect market and sales
data ;
0 one addressed the electro -installers to collect field data regarding
typical electrical installations ;
o thela st onewasr epeated to collect additional field data regarding typical
electrical installations
91 Data retrieval was also completed by using Eurostat data, personal contacts and
personal experience of the team members , on line product catalogues and
webshops ;
Two expe rt-meetings were organi  zed with the Europable association;
All intermediate task reports have been disseminated in an open and
transparent way to the registered stakeholders by means of the website, all
received comments were answered and well -considered a djustments were
made;
§ 95 persons (February 18 ™ 2015) were registered on the website as a
stakeholder and all registered persons agreed with inclusion of their name,

=a =4

company/organization name, and relevant sector in the stakeholder list on the
website ; th ey were representing national authorities, sector organisations, cable
experts, pressure groups etc.

1 AKkick -off meeting with a selected group of stakeholders was held in Br ussels in
the offices of the ECon 8 ™ June 2013;

1 Three stakeholder meetings/worksho ps were held in Brussels in the offices of

the EC to discuss draft Task reports


http://erp4cables.net/
http://erp4cables.net/
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o thefirstonthe5 ™ of December 2013 on Draft Task 1 -3;
o thesecondonthe 3™ ofJune 2014 on Draft Task1l -5;
o thethirdonthe 13" of November 2014 on Draft Task1l -7.
1 All written comments of stakeholders on the draft Tasks were provided with an
answer (see AnnexF , 0 and AnnexH ).

The final report was delivered on the 27 ™ of Febr uary 2015 .

In line with MEErP E coReport spreadsheets were completed and a complementary
spreadsheet to forecast the EU28 impact from installed cables in different policy
scenarios was developed.

This underlying Project Report provides a summary of the st udy, the minutes of
meetings and the presentations; it provides also the comments from stakeholders on
the draft documents and the replies of the project team.
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CHAPTER 2 CONTACTS WITH THE ST AKEHOLDERS
2.1 Website
People could register as a stakeholder on the website and were asked if they wanted to
be included in a public stakeholder list. From the 95 persons that were registered, no
one expressed the wish notto be displayed on the public list of stakeholders.
The public list of r  egistered stakeholders on the 18 ™ February 2015 and their interests

can be found in  Annex |

2.2 Kick -off meeting

A kick - off meeting with a selected group of stakeholders was held in Br ussels in the
offices of the ECon 8 ™ June 2013. The minutes of the meeting ca n be found in  Annex
A . The presentation displayed during this meeting is included in Annex J

2.3 Stakeholder meetings

Three stakeholder meetings were held in Brussels in the offices of the EC:
o 5™ of December 2013 : First stakeholder meeting in Brussels (minutes see Annex
A) on Draft Task 1 -3;
o 3" of June 2014 : Second stakeholder meeting / workshop in Brussels (minutes
see Annex B ) on Draft Tas k1-5;
o 13" of November 2014 : Final stakeholder meeting / workshop in Brussels
(minutes see  Annex C ) on Draft Task1 -7.
The minutes of these meetings can be found in this project report in the annexes. The
presentations that w  ere displayed on these meetings are included in Annex K , Annex L
and Annex M

2.4 Expert meetings and experts cons ultation
Two meetings with Europacable took place . One meeting at the start of the project, see

Annex E Another meeting took place on 13 May 2014 to clarify and discuss the draft
Eur op ac admmenssdhat are in Annex F .

2.5 Consultations inwri ting

251 Inquiry

Three specific inquiries were made :
9 one was addressed at the cable manufacturers to collect market and sales data ;
1 one was addressed at the electro -installers to collect field data regarding typi  cal
electrical installations
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91 the latter one was repeated to collect additional field data regarding typical
electrical installations.

2.5.2 Consultation in writing on draft reports

Comments from st akeholders on draft chapters 1 -3 (version 1) and the responses
were given by the project team can be found in Annex F .

Comments from stakeholders on draft chapters 1 -3 (version 2) and chapters 4 and 5
(version 1), and responses can be found in 0.

Com ments from stakeholders on draft chapters 4 and 5 (version 2) and chapters 6 and

7 (version 1), and responses can be found in Annex H

2.5.3 Other

The authors also wish to thank the many people that supplied information by e
phone and websites during the elaboration of the draft report. Much of this information
is included in the study; consult therefore the reference list in the final report.

that

-mail,
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CHAPTER 3 CHRONOLOGY

Hereafter is a task per task chronology as executed including publicati on dates (see
Table 3.1):

=A =4 =4 -8 -8 -4

= =4

= =4

8™ June 2013 : kick -off meeting in Brussels

Execution of tasks 1 -3: publication of draft chapters

28" October 2013: meeting with Europacable in Brussels

5" of December 2013: first stakeholder meeting/  workshop in Brussels

13™ May 2014: meeting with Europacable in Brussels

Publication of updated versions of chapters 1 -3 after comments from stakeholders
and draft chapters 4 and 5;

3" of June 2014: second stakeholder meeting/workshop in Brussels ;

Public ation of updated versions of chapters 1 -5 after comments from stakeholders
and draft chapters 6 and 7,

13™ of November 2014 : third stakeholder meeting/workshop in Brussels ;
Publication of final versions of chapters 1 -7 after comments.

Table 3.1: Publicat ion dates

28-06- . . .

b013 Kick-off meeting presentation

30-09- uestionnaire for cable manufacturers

0013 [

30-09- uestionnaire for installers

0013 [

13-11- L L . ! .
b013 Invitation and preliminary meeting agenda for the first stakeholder meeting
;8'1131' Notes of VITO - EUROPACABLE meeting held on Monday, 28 October 2013
30-11-

b013 Template for Stakeholder Comments

30-11- .

b013 Task 1 draft document (1st version, out dated)

30-11- .

b013 Task 2 draft document (1st version, outdated)

30-11- .

b013 Task 3 draft document (1st version, outdated)

16-12- |_. . . .

b013 First stakeholder meet ing presentation slides



http://erp4cables.net/sites/erp4cables.net/files/attachments/EcodesignCables_kick-off_Stakeholder_20130628v2_0.pdf
http://erp4cables.net/sites/erp4cables.net/files/attachments/questionnaire%20for%20cable%20manufacturers.docx
http://erp4cables.net/sites/erp4cables.net/files/attachments/questionnaire%20for%20installers.docx
http://erp4cables.net/sites/erp4cables.net/files/attachments/stakeholderinvitation.pdf
http://erp4cables.net/sites/erp4cables.net/files/attachments/Notes%20Vito%20-%20Europacable%20Mtg%2028%20Oct%202013f.pdf
http://erp4cables.net/sites/erp4cables.net/files/attachments/commentsto8template.docx
http://erp4cables.net/sites/erp4cables.net/files/attachments/ErP_Cables_Task1_30_Nov_2013.pdf
http://erp4cables.net/sites/erp4cables.net/files/attachments/ErP_Cables_Task2_30_Nov_2013.pdf
http://erp4cables.net/sites/erp4cables.net/files/attachments/ErP_Cables_Task3_30_nov_2013.pdf
http://erp4cables.net/sites/erp4cables.net/files/attachments/EcodesignCables_Stakeholder_20131205_all_presentations.pdf
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18-12- . . .

b013 Minutes of first stakeholder meeting

19-05- oL . .

b014 Invitation and meeting agenda for the second stakeholder meeting

26-05- |Questions from and answers to stakeholders regarding draft documents Taskl-

2014 3 (version 1): ECI, Europacable, Viegand Maagoe

26-05- .

b014 Task 1 (2nd version) draft document

26-05- .

b014 Task 2 (2nd version) draft document

26-05- .

014 Task 3 (2nd version) draft document

26-05- . .

b014 Task 4 (first version) draft document

28-05- . .

014 Task 5 (first version) draft document

4-09- Minutes of the second stakeholder meeting

2014

31-10- . . .

bo14 Second stakeholder meeting presentation slides

21.10- |Questions from and answers to stakeholders regarding draft documents Taskl-

bo14 3 (version 2) and Task 4-5 (version 1): ECI, Europacable ,EDF, Nexans
Norway.

31-10- .

bo14 Task 1 (3rd version) report

31-10- .

b014 Task 2 (3rd version) report

31-10- .

bo14 Task 3 (3rd version) report

31-10- .

bo14 Task 4 (2nd version) report

31-10- .

bo14 Task 5 (2nd version) report

31-10- .

bo14 Task 6 (1st version) report

05-11- .

b014 Task 7 (1st version) report

14-11- . . . .

bo14 Third stakeholder meeting presentation slides

p2- Minutes of the third stakeholder meetin

2015 g

10



http://erp4cables.net/sites/erp4cables.net/files/attachments/Minutes%20stakeholder%20meeting%20MEErP%20power%20cables_20131218.pdf
http://erp4cables.net/sites/erp4cables.net/files/attachments/stakeholderinvitation2nd.pdf
http://erp4cables.net/sites/erp4cables.net/files/attachments/ECI%20comments%20to%20Task%20123.pdf
http://erp4cables.net/sites/erp4cables.net/files/attachments/Europacable%20Comments%20Task%20123.pdf
http://erp4cables.net/sites/erp4cables.net/files/attachments/Viegand%20Maagoe%20comments%20.pdf
http://erp4cables.net/sites/erp4cables.net/files/attachments/ErP_Cables_Task1version2.pdf
http://erp4cables.net/sites/erp4cables.net/files/attachments/ErP_Cables_Task2version2.pdf
http://erp4cables.net/sites/erp4cables.net/files/attachments/ErP_Cables_Task3version2.pdf
http://erp4cables.net/sites/erp4cables.net/files/attachments/ErP_Cables_Task4version1.pdf
http://erp4cables.net/sites/erp4cables.net/files/attachments/ErP_Cables_Task5version1.pdf
http://erp4cables.net/sites/erp4cables.net/files/attachments/Minutes%20stakeholder%20meeting%20MEErP%20Power%20Cables_20140603_final.pdf
http://erp4cables.net/sites/erp4cables.net/files/attachments/Presentation%20stakeholder%20meeting%20MEErP%20Power%20Cables_20140603.pdf
http://erp4cables.net/sites/erp4cables.net/files/attachments/2014%2006%2012%20ECI%20comments.pdf
http://erp4cables.net/sites/erp4cables.net/files/attachments/Europacable%20Comments%20Tasks%2012345f.pdf
http://erp4cables.net/sites/erp4cables.net/files/attachments/RqEDFJune2014v2.pdf
http://erp4cables.net/sites/erp4cables.net/files/attachments/VITO%20reports%20-%20Nexans%20Norway%20comments%2020-06-2014.pdf
http://erp4cables.net/sites/erp4cables.net/files/attachments/VITO%20reports%20-%20Nexans%20Norway%20comments%2020-06-2014.pdf
http://erp4cables.net/sites/erp4cables.net/files/attachments/ErP_Cables_Task1version3.pdf
http://erp4cables.net/sites/erp4cables.net/files/attachments/ErP_Cables_Task2version3.pdf
http://erp4cables.net/sites/erp4cables.net/files/attachments/ErP_Cables_Task3version3.pdf
http://erp4cables.net/sites/erp4cables.net/files/attachments/ErP_Cables_Task4version2.pdf
http://erp4cables.net/sites/erp4cables.net/files/attachments/ErP_Cables_Task5version2.pdf
http://erp4cables.net/sites/erp4cables.net/files/attachments/ErP_Cables_Task6version1.pdf
http://erp4cables.net/sites/erp4cables.net/files/attachments/ErP_Cables_Task7version1.pdf
http://erp4cables.net/sites/erp4cables.net/files/attachments/EcodesignCables_Stakeholder_20141113.pdf
http://erp4cables.net/sites/erp4cables.net/files/attachments/Minutes%20stakeholder%20meeting%20MEErP%20Power%20Cables_20140603_final.pdf
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ANNEX A MINUTES KICK-OFF MEETING ON
28™ JUNE 2013

Date 28/06/2013 Ref. ETE/N3582/201-8001
From : Lwst Arnoud, Paul Van Tichele Annexe(s): Presemation
Dominic Ectors, Marcel Stevens
To
Copy (CC)
Subject : Minutes kick-off meeting Lot 8 Power Cables with the stakeholders  Brussels,

Belgium, 28/06/2013 11:30 7 13:00
Present

European Commission:
1 Cesar Santos, DG ENTR, Policy Officer, (managing the framework contract)

Contractors:
1 Arnoud Lust, framework contract manager, VITO (Belgium)
1 Paul Van Tichelen, technical project manager power cables, VITQu(Belgi
1 Dominic Ectors, expert power cables, VITO (Belgium)
1 Marcel Stevens, expert power cables, VITO (Belgium)

Stakeholders:
1 Bernard GilmontEuropean Aluminium Association AISBL
1 Dr. Volker Wendt, Europacable
9 Annette Schermer, Prysmian group
9 David Yates, ZAOA
1 Helmut Myland, ZVEI, Referent Secretary IEC TC 20/ CLC TC 20
9 Fernando Nuno, Copper Alliance

Actions

9 Cesar looks for a date and room for the first stakeholder meeting, this will be announced
on the project webiste.

9 Contractor launches website and imfios stakeholders of launch.

1 Contractor distributes presented slides (done via these meeting minutes).

11
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Minutes

Cesar:

please ask the difficult questions
We have no pressure to regulate : the burden of proof is upon us.

Paul:
f Please provide uswithinfoimi A2y o6 &l f S&A&ZX0 ®

t dA &aK2éa GKS LINBaSydladAz2y at NBLI NI G2NE { (dzRA
20122014:Lot 8Power Cables. Kick¥ ¥ YSSGAYy3 6AGK adGl {SK2f RSNEE
Slide 3: EC policy officer & VITO Study Team
Slide 4: Intro duction
Cesar:

t NBLI N G2NE aiddzRé Aa v &@SFENRET AyOfdzRAy3a | C

NEJdzA FGA2yé Aa tSaa OGKFy pr: 2F FAYLlf
recommendations. Looking at previous studies like EuPTransfeyrabout 50 % of the
recommendations comes from the contractors, 50 % from the stakeholders.

Then EC starts regulation process, consultations, adoption

In total the regulation process will take about 55 months.

Bernard :
1 What is the timing of the study?

Paul:
1 The project duration is 20 months. Planning is shown in slide 13.

Cesar:

Any regulatory proposal will be for the next Commission;
Ecoclabeling and certain aspects of edesign will be revised next year. The energy labeling
need to be revised heayil It must be rescaled. High categories are over populated.

Slide 5:MEErP in a nutshell

Cesar:

We are dealing with a simple product. But it gets complicated with the integration in the
system. Can one define a labeling system that is independent ofsé8 &or other
products like heat pumps it is still more complicated.

Temptation to look at the system, but there is a problem with the directive. The directive is
addressed at products, not at system level, because the responsibilities are different.

Volker:
9 This discussion about product/system is beyond the project?

12
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Cesar:
LG OFry 06S t221SR 4 Ay GKS LINR2SOGY aATF GKS
RANBOGADGSY (GKS F2tft2¢Ay3d NBIdzA I GA2ya O2dz |
Gilmont:
Refers to the EPB Diredivindicating that this directive is looking at the building at system
level.
Slide 6: Task 1 Scope
Outdoor power cables : that is a different user group
Cesar:
Discussion on the scope. Two considerations has to be taken into account:
1 The possibility to gature energy savings. Untapped potential,
1 The absence of regulation
Yates:
9 ¢KS O02YY2Yy dzyRSNRBUOIFIYRAY3I Aa GKFG WAINI yavYAa:
OFroftSa Ay odzAf RAYy3aQ FNE G662 RAFTFSNBYyG ai

Cesar:
1 Are overhead cable losses covered blyastregulation?

No answer
Gilmont:
T Stick to one study on power cables in buildings as proposed in the working plan.

Everybody agrees with this statement.

Nuno:
1 Art. 15 of energy efficiency directive covers distribution systems: watch out for overlap.

CGesar:
1 Where do you draw the line? Is the scope clear?

1 Needs to be homogeneous;
1 Is there an unambiguous understanding?

Yates:
1 Refers to the standards mentioned in the working plan. The fixed wiring of electrical
installations is described in standards BB227 and 60245.

Myland:
1 The design of the cables is depending on the companies, the history. The focus could be
close to the end use in buildings (residential, industrial), where theusedis very clear.

Distribution grid is a very different story;

13
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1 Notsure that you want the outdoor distribution system in the scope.

Yates:
1 Refers to Task 3 of the working plan (page 219).

Myland:
1 After the last transformer?

Paul:
1 Yes, but also the outdoor cable and hence keeping the distribution company out of scope.

Wendt:
1 Refers to certain IEC 60364 : mentions some voltage drop. Also US and Canada regulations.

Myland:

1 Are we talking about the cables themselves or the cable system? The cables could be the
same inside or outside the building.

Cesar:

T It helps to look attifrom the point of view of the market : who is buying the cables? (It
works much better in B2C markets. We could come up withdferent labeling systems
for different uses.

9 2S R2y QU KI @S (2 Ay@Syid | ySSRdlerlndlabslidgS NE (i K
is needed. The objective of labeling is to give the consumers a choice.

Gilmont:

1 You only have your own choice for the cable after the meter. (Also forresidential
applications?)

Cesar:

1 For the transformers the professional buyers duweir calculations of total cost of
ownership : no labeling is needed.

Yates:
1 We are just talking about the energy use of the cables?

Cesar:

1 Talks about the history of EuP : 16 products. For instance mercury in lamps has been
regulated as other environmeal aspects like water usage in washing machines. For
vacuum cleaners: also material efficiency.

1 We need a very clear case if we want to regulate recyclability.

Gilmont:
1 Explains the difference between minimum requirements and labeling (superior products)

Cesar:

1 The focus is on indoor, low voltage power cables and we check the standards. We stick
with that unless otherwise needed.

14
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Cesar:

1 Two types of requirements in the edesign directive.
Information requirements;
Minimum requirements

71 Inthe labelingit is only about information.

Yates:

{1 Buildings is a total different case as refrigerators. Does the buyer (who pays the energy bill)
have any say on the choice of the cables?

Wendt:
1 Energy losses in cables will be negligible in comparison with heatiottios, etc.

Cesar:

1 Let the figures speak for themselves;
71 Look at labeling schemes in other jurisdictions.

Gilmont:
T ¢KSNB INB 204KSNJ tFoStAy3 FLIWNRI OKSa GKIy Gf

Myland :

1 Stresses the importance of border conditions for safety. If tiglecis too big, the selected
fuse may not be correct.

Cesar:
1 Are the safety standards harmonized across Europe?

Myland :
1 Only the time to switch off, not the selection of the diameter.

Cesar:
1 Is the understanding of safety harmonized over the EU?

Myland :
{1 Ininterpretation yes, in implementation not.

Cesar:
1 We could ask the standarisation people to extend the safety standards to energy efficiency.

Wendt:
1 Safety has precedence over everything.

Myland :

1 At least the safety aspect should be looked at;
1 We shauld be very careful when increasing the cable

Discussion about the role of the fuse.

15
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Wendt.

1 Three initial difficulties :
¢tKS AyOfdaAaAiAzy 2F LR2o6SNI OrLofSa Y éKIFIG Aa |
eco-design is wrong. What section of powaables do we think of?
The methodologies applied for the initial calculation was not very accurate;
If you put an energy label on a fridge, this is a stalwhe product. This is not the same for

OrofSa Y @2dz KIFI@FS I gK2f{ S cab vanfilat®l WwayS OG & 2
1 Safety is dominant;
7 aLQ@S ySOSN) 62dAKGE | YSGSNI 2F OF odeSign Yé &St

directive? We have to move forward very carefully.

Slide 7: Task 2 Market Data

Paul:
 Anenquiry willbe senttothe stake2 f RSNJ (12 O2ft SOG AYyTF2NXNI (A2

Slide 8: Task 3 Users
Slide 9: Country specific differences DIN vs AREI

Paul:

1 Comparison between : F, BE, DE

71 In Germany the diameter is dependent of the length.

1 Neutral and earthing wires are combinedsome countries.

71 Installation codes are not harmonized and they are not based on losses (based on safety).
The installers follow those codes.

Slide 10: Task 4 Technologies
Slide 11: Task 5 -7
Slide 12: Task 7 Scenarios

Cesar:

7 In the end the Commission wilhve to undergo Impact Assessment. If the study concludes
there are not enough benefits, there will be not regulation.
1 Role of the contractor is to collect all info from the stakeholders.

Gilmont:

1 Sensitivity analysis : refurbishment rate of 3% is todirostic (also important for other
building materials). This could be a way to go: impose refurbishment rates.
Slide 13: Planning (preliminary)

Planning (preliminary)

3Jun 2013 Y Starting date

28 Jun 2013 Y Project kickoff meeting with EC

mid Jul 2013 Yy Launch website www.erp4cables.net

End Aug 2013y Launch first series of enquiries to registered stakeholders
End Nov 2018 1st stakeholder meeting on Draft Tasi8 1

End May 2014 2nd stakeholder meeting on Draft Taslk 1

Early Nov 2014 3rd stakeholder meeting on Draft Task' 1

End Feb 2015 y Publication Draft Final Report Task 1

16
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Wendt:

Paul:

Cesar:

Paul:

Wendt:

Cesar:

f
f

Is the website public?

Yes, it will be public. It will be launched mid July 2018 want you to register.

/ 2y 0N OG2NJ Ydzald KIF @S || aFSSRol O] t23¢0

.Sasx GKSNB gAff 0SS W LlRaarAoAftAde G2 02YYS
explained on the website when those reports are released). Please note that comments ar
not anonymous and will be included in the final project report .

First question is the scope. Will there be a consultation on this?

Contractor makes a proposal
Will be subject to consultation by enquiries

Gilmont:

f

Cesar:

f
f

Yates:

Cesar:

Paul:
1

In any case, everythingpsiblic.

Circulate the reports 4 weeks before the meeting
The timing (4 weeks) has to be discussed.

There is a definition of the product group in the study in preparation of the working plan. If
you deviate from that, you need to submit itrfoonsultation to the stakeholders.

This is just a working definition, this is not binding. It can be redefined.

Consultation is needed with CENELEC to check that the definition fits with standards.

The presentation will be distributed to éhparticipants.
Slide 14: Conclusion
Not shown due to timing constraints.

17
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ANNEX B MINUTES 1°" STAKEHOLDER MEETING ON
5" DECEMBER 2013

Datum 5/12/2013 Ref. 2013/TEM/1364 (draft)
van : Karolien Peeters !Sijlage(n) PPT presentation
Aan Cesar Santos ; Stakeholders
Kopie : : Paul Van Tichelen, Dominic Ectors, Marcel Stevens, Arnoud Lust
Betreft :
Minutes of 1 ' stakeholder meeting on potential Ecodesign/Labellin g Requirements for

Power Cables

BREY Building, Brussels, Belgium, 05  /12/2013

Present

European Commission

DG Enterprise Cesar Santos CS
Project Team

VITO Paul Van Tichelen PT

VITO Dominic Ectors DE

VITO Marcel Stevens MS

VITO Karolien Peeters KP
Stakeholders

Copper Alliance Fernando Nuno Gonzalez FN

Viegand Maagoe Anne Svendsen AS

European Aluminium .

Assorc):iation AISBL Bernard Gilmont BG

Nexans (and Europacable) Friedrich Miller FM

EDF Maud Franchet MF

Faghverband Kabel und Helmut Myland HM

isolierte Draehte

University of Bergamo Angelo Baggini AB

CLASP Marie Baton MB
Objective of the meeting
Stakeholder consultation in the framework of a study with regard to Ecodesign of
Power Cables (Lot 8) accomplished under the authority of DG Enterprise of the
European Commission (EC), under specific contract No 185/PP/ENT/IMA/12/1110333
Lot 8, within the multiple framework service contract No FC ENTR/M29/PP/FC Lot 2,
preparatory studies and related technical assistance on specific product gro ups.

Discussion on the interim report for task 1, 2 and 3.

18



Project report

Agenda

Welcome;

Short presentation of participants;

Introduction to MEErP and the ErP directive;
Presentation of draft Task reports 1 -3;
Presentation of first screening;

Enquiry results;

Break & L unch;

Discussion on scope;

Answers to questions received in writing before the meeting;
Other Q&A,;

Further needs for data provisions and/or enquiries;
Closure.

P B D PP PP

Minutes
Short presentation of participants (all)
Introduction to MEErP and the ErP directive (BT

The tasks in the MEErP methodology are interrelated. We will discuss today the first
three tasks which are on collecting data and evidence. It are typically tasks with data,
not with conclusions.

The first three tasks can be downloaded from the website. They are not final, but give

an idea and help you to assist us with the data. If you have data available, please share
them with us. If it concerns confidential data, we will aggregate them and can sign an
NDA.

The different MEErP tasks were explained (see powerpoint presentation in annex and

project website).

Name Comment/Answer

Question on the scope: The focus is on power cables installed in in buildings. It
will be important to see the power cable in the installation and the way it is
used. The way of installation influences the losses. Is the way of installation
also included?

FM

PVT Answer will be given in task 3 dealing with system aspects.

FM

Does 6buil dingsé <covers al | buil dings,
plants? Thereisnoclear def i ni ti on of the meaning

of

This is a problem that we also faced. There will be side cases which we need to

PVT report in task 7 (impact). Basically we focus on indoor cables, but the same

study. We have no clear answer yet, but we are aware of the problem.

cable can be used in a power plant. We need to look a t this at the end of the

Reflection about the terminology: in Ecodesign context, the scope refers to the
product itself. The scope is the cable itself, not the losses. The scope has
refer to a specific case. (Remove losses from title). The losses is the main
significant impact.

CS

to

OK we understood the point. We need to look at this at the end. The scope

PVT might be to broad or to narrow.

The project planning was presented (PVT), s ee powerpoint in annex/website.

Presentation of draft Task reports -B
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Task 1 (PVT)

We proposed in the screening to focus on installed power cables and wires in buildings
(residential and non -residential) AND cables and wires behind the electrical meter.
Cables installed behind the meter are out of the control of the utilities. Moreover we
focus on indoor cables. Outdoor cables are also seen as other product groups.
Not taken into account are cables on distribution level. We see this as another business
with other stakeholders.
Product scope:
We will look at an installed cable, an electrical circuit. It is not possible to look at the
cable alone, we have to look at the application. In MEErP terminology the cable is the
product that is brought on the mark et by the installer. He introduces this in an
electrical circuit which has an impact on the losses. We will look at the cable as a
functional element. The first intention is not to have all data on circuit breakers. We will
for example not ask the bill of the material of the circuit breaker, this will be simplified.
Product?

1 Prodcom :

NACE 27321380: A0t her el ectric conductor s, for a
connectorso
Too broad because it also covers other cables. The statistics in prodcom are hig her than
what we have in our model.
1 Standards /Designation codes:

Every country has its specific designation for cables. The table on slide 19 should be
verified and completed by the stakeholders. If there is something missing in this table,
please let us k now.

I Other possibilities:

Field of application: f or example cables installed in lighting circuit 7 we will introduce
application oriented categories

Product performance parameters (PVT)

Primary performance parameter . fcurrent -carrying capacity 0 of t he
ca ble/conductor [Amperes]

Another approach could be the losses, but this is not the function of the cable. If there

are other opinions, comments are welcome.

Secondary performance parameters: cross sectional area, DC resistance, construction

parameters and u se parameters. We will look to were the cable is installed and how to

model the impact of the cable.

Measurement and test standards (MS)
EN 60228 and EN 50395 are the most important standards for conductors and cables.
HD 60364 -5-52 is the most important for electrical installation. Contains correction
factors and maximum voltage drop.
IEC 60287 -3-2: Economic optimisation is defined in this standard.
IEC 60228: Measurement of resistance. Accuracy of the measurement equipment is not
included. Stakeholders informed us that this is defined in another standard. We still
need to check this standard.
Legislation (MS)
1 Directives applicable to LV cables:
o0 Low voltage Directive
0 RoHs directive
o Cable mustbe marked with CE and/or HAR mark
o Construction Product s Regulation (EU) No 305/2011 (CPR) T work in
progress
o Are there other directives applicable: please provide input.
1 Member state level legislation
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o This work is not complete yet. If you have more information available,
please provide
1 Third country legislation:
o Infor mation is still missing i please provide

Presentation of first screening (DE)

Objective: Check the appropriateness of the chosen product for Ecodesign measures.
The following conditions are mentioned in the Ecodesign directive:

1. The product shall represen  t a significant impact on the environment ;

2. The product shall represent a significant potential for improvement ;

3. The product shall represent a significant trades and sales volume .

1: Significant i mpact on the environment 2
We looked at the circuit level bec ause we need to look at a broader scope than the
cable. For this screening we defined 4 types of circuit categories for 3 sectors
(residential, services, industry) which are used throughout this screening step.

1 circuit level 1 (also called distribution ci rcuit): distribution from main board to

sub distribution board

9 lighting circuit;

1 socket outlet circuit;

1 dedicated circuit, serving one or more heavy loads.

We started for this first screening from the analysis included in the Ecodesign working

plan and r eviewed it. In this study annual sales and stock data were available.

Losses are directly related to the energy consumption. Overall energy consumption
data in buildings is based upon projections made by the European Commission. The
calculated losses (los s ration) in power cables in the services sector and industry in the
EGEMIN study is about 2%. This figure is used as the overall loss ratio in the working

plan analysis.

VITO reviewed this loss ratio by modelling an electrical installation in a residenti al and a
services building.

Residential model: figures are based on enquiry that VITO sent to the installers.

Two formulas are used to calculate loss ratio. The formulas will be elaborated more in

task 3.

The formula based on lavg gives the lowest losses. Losses are proportional to the
square. There are many possible approaches.

Residential model: Losses are for this model 0.24% or 0.15% .Services model: 2.26%
of losses .

Industry:  alternative approach is used (no specific model), but looked at the design

m ethodology, primarily based on maximum voltage drop .(1% - 8 %)

2. Improvement potential
In the working plan 4 improvement strategies , based upon cross sectional area increase,
were calculated:

I S+1:onesizeup

I S+2:two sizes up

1 Economic strategy : opti mized on minimum cost (investment and losses)

9 Carbon strategy: optimized on minimum CO2 emission

Results of the working plan: 45% of buildings according to the new improvement
scenario in 2030 results in annual savings of 20 TWh.

In the review of the imp rovement potential VITO looked at the physical parameters
and calculated the improvement potential for a S+x strategy. For instance a S+1
strategy will result in reduction of the losses in between 17% and 40%, depending on
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the used CSAs in the electrical installation. The 2 p ercent used in the working plan is
similar to a combination of S+2 and S+3 scenario.
OUR FINDINGS:

Residential sector: 0.3% losses

Services and Industry: 2% losses.

In total savings will be inbetween 3.77 and 8.88 TWh/year in case of a S+1 strategy,
and in between 7.32 and 13.98 TWh/year . The difference when excluding residential
buildings is small.

CONCLUSION:

Yes, there is significant environmental impact

Yes, t here is potential for improvement: forinstance usinga S+1orS+2s trategy.
This is a first screening. The only thing that we can conclude at the moment is that the
residential sector is not important. Of course we can discuss on the existing stock. In

new installations there is not much to improve over Business as Usual

Name Comment/Answer

AS For which Kkind of buildings is this 3%, i
For the total number of buildings. These are the working plan figures. This is
DE what we used in the first screening. In other task we used other fig ures. We

had for example a figure of 12% renovation rate for industry and 1% for
residential buildings.

Could you explain in more detail why you used another model for industrial

FM buildings. What is the reason for this and how did you came to the figure s for
industrial buildings?
It is s imple and in line with the working plan , hot much further . With the

PVT argument that we had, t here is a significant potential . A more detailed analysis
will be in the subsequent tasks.

FM Is it allowed to calculate w ith the maximum allowed voltage drop?

Indeed we are aware that it is in between the 50%. We will collect more data
in the next task. In the categories that we not exclude they should be raised at

PVT the end of the study. After the first screening we can only say that there is not
a significant potential in the residential area..
DE In industry the situation is more diverse than in the residential and services
sector.
FM What is the reason to use a different approach per sector?
For example we have  average data on lighting circuits T reliable statis tical
data. For dedicated loads in buildings we should also have more specific  data.
PVT Socket outlets in the service sector will also be known more or less , because

we know the electricity and we can rever se estimateth e loading .

3: Significant trade and sales volume

Yes, there is a significant trade and sales volume.

Prodcom: 20128 kT of production with value of 12 billion euro. This category includes

more than just low voltage cables in buildings. | f we divide by 3 we arrive at the same
figures as presented in the working plan.

CONCLUSION TASK 1 : Yes there is significant environmental impact (see powerpoint

in annex) Our proposal is to exclude residential buildings from the study. Of
course the los ses are calculated when using installations with the practices of today.

The losses can be higher in old buildings.
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Name

Comment/Answer

FN

Issue: What is the environmental impact of additional material? For copper

there is already an assessment in the wo rking plan. But we see that there is a

big gap between economic section and environmental section (when we go

back to EGEMIN study) in terms of CO > emissions. It cost quite low adding
more material in terms of CO » compared to the savings. If you only look at this

aspect, it would allow S+6. But this does not make sense from economic
perspective. We are far from the switching point were additional impact in
manufacturing compensates for losses.

FN

On the residenti al sector: I 't  wosedtiohaid
installations. We might be underestimating the losses already taking place in

hew m

the residential sect or, especially in existing buil dings. More than 60% of the

households are more than 40 years old. There might be a potential in the old
instal | ati ons. For new installations it
maybe there is something in the old installations.

doeg

BG

Renovation rate: You use 3%, but the current refurbishment rate is 1%
according to Renovate Europe association.

DE

In task s 3 we mentioned the study you are referring to, but other studies
mention much higher rates. Certainly for non -residential.

BG

If we would have 3% | would be very happy, but we are very far from that.

BG

Legislation: Do you mean the construction product s regulation (slide 25)7?

MS

Yes we will correct this.

CSs

| want to stay on the 3.5 TWh figure which are the losses for residential a little
longer. 1 want to ask the colleagues if anyone challenges this figure. It is

important. If this is the case, it is indeed a candidate for excluding from the

scope.

AS

We are assuming that we have a loss when we have a consumption. The more
energy efficient equipment we get , the lower the consumption will be and the
lower the loss will be. Have you taken that into acc ount?

DE

Yes. Actually it is the end consumption and it is based on projection of the
European Commission.

AS

We only have losses when we have consumption. Has a time factor been taken
into account?

DE

Yes. This has been taken into account in task 3. T he formula about the load

profile and load form factor.

FM

You consider full electricity consumption. Is it not the case that for specific
circuits the loads is going lower? Because of development of more economic
equipment, lighting is changing to led. Have you taken this into consideration?

DE

Than you assume that there are more circuits. Total energy consumption is still
going up

PVT

For being clear, this first screening is a simple approach and more details will

be elaborated in later tasks. Scenari o0s are more or less stable, but we can in

sensitivity analyses take this into account.

(O]

AS raises a very valid point. Household appliances may become more efficient
(partly due to Ecodesi gn). Is it more cost effective to make electricity
installations m ore efficient or make household appliances more efficient

is probably beyond the scope of this study.

? This

PVT

Indeed, but not completely.

CS

| want to know the feeling of the group towards the proposal of excluding
residential buildings. Is this a goo d idea or not?

FN

Before excluding | would further asses the level of losses as an average in the
household. 60% of very old installations might have higher losses than the
new installations. The residential sector probably needs different policy
measures than industrial and services, but there might be relevant potential in
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the residential buildings which could be addressed through renovation
programs or so.

AB

There is a dualism between product and installation. If we can address the
problem just by th e way of installation, Ok we can exclude. But if we have to
take into account also the product perspective product are the same in
residential or other category of buildings. So the same product in the European
market has to follow two different roads if i t will be installed here or there. Is
this an issue or not?

PVT

It can be an issue.

FM

We have already today the situation that the same product installed in
residential and industrial have different losses. It is not the product, but the

way we use it and the application. We may need to address residential
buildings as well, but it goes in another direction. If you want an improvement

in the residential sector, you have to push for higher renovation rate, while

here we are pushing for larger cross secti ons. Two different directions. Can we
cover both directions in this study?

PVT

Indeed. The problem is even more complex, because similar cables are also
used inside machinery.

CS

In principle Ecodesign requirements have to be independent of the applicati on
of the product.

Secondly placing the product on the market. This is a complication of the
discussion.

Task 2: Markets

See powerpoint presentation in Annex.

Task 3Users

See powerpoint presentation in Annex.

Name | Comment/Answer
M This comment may  be a question of definition. If you say recycling of copper,
all the copper from all cables will be recycled, not only 95%.
Yes, we need to adapt our wording in the slide 76. We should make
PVT : .
assumptions on the cable and make assumptions on the cable p rocess later on.
cs In certain member states the theft of cables is quite substantial. Will this be
recycling or disposal?
Indeed it can have an impact, but basically the material is brought to scrap
PVT : )
merchant. We  will not consider stolen goods as re use.
BG It will be recycled.
5% disposal of aluminium. This is not because aluminium wires end up in
BG . o : )
landfill but because of oxidation losses, depending on recycling process.
We will try to find out sources with information on recycled content. T here are
EN some figures on ratios between consumption and recycling of materials. In
Europe above 40% recycling rate. It is however difficult to track where the
materials come from: motors, é
We are talking here about the recycled content. It will be a | ower percentage
BG than 95%. The best standard where both (recycled content and recyclability)
are separated is the EN15804. Two things happen at different point in time
(respectively beginning of life cycle and end of life cycle).
These are assumptions  for what will happen in 40 years, so at the end of life of
PVT the products that are today put on the market. We assumed of course that the

situation will not be worse than today.
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Enquiry results ()

Not discussed.

Discussion on scope (PVT)

Two important po  ints noted for discussion:

1: The same cable can be found in other applications . used outside the defined
scope (machineryé)

Name Comment/Answer

We have to note cables are used inside applications. We should be clear that
we do not consider the cables and the insulated wires in applications. Those

HM are covered by the applications. There is a lot of legislation on this and are
therefore covered.

PVT Indeed.
The application exists on its own, it includes the cables inside. It might be

HM helpful to be  very clear, never speak about connection equipment in
installations.

PVT OK

FM For fixed installations in the sense that it is for supply of energy in the building.

There remains a grey area: for example cables in a nuclear power plant, is
this a b uilding? The cable can also be in a partially indoor/outdoor area? We
PVT have to be careful with industrial applications.

The scope is clear for us: connected to an application inside the building but
there might remain a grey area.

MF How will wind turbin  es be considered?

They are also regulated. We consider this the same as equipment, it is an

PVT . .
electrical machine.
2: Residential: D o we exclude them from the scope ?
We will of course come back to this in task 7, but if we exclude them, we will not col lect

much more data.

Name Comment/Answer

Suggest to take into account the comment
saving potential we should not proceed in this area. But there may be a big
AS potential in existing old buildings which we may miss. This should be

mentioned that there probably is a big potential, but for the moment | suggest
not take into account residential buildings.

Could also be studied together with complete renovation, including insulation

PVT of the building. Losses in power cable S are a very narrow reason to reconstruct
or renovate a house.

AS When you come to energy labelling part it is for product.

cs Given that the resource for project are limited. If we exclude residential, this
will allow to go deeper into industrial and se rvices?

PVT Good suggestion. We can take up this part in task 7. We can mention that this

should be looked at in the EPBD.

Point of old residential installations: there are some schemes already
implemented in some countries. In France there is a compu Isory revision of
FN electrical installation that is older than 15 years. This can be a vehicle for
renovation. But | can agree that this is far out of Ecodesign spirit. Just to note

that there is something, but this is another study.

An interesting aspec t, thisis very efficient what we see in F rance. Should we

FM propose such measureme  nts under the head of Ecodesing?

CSs Certainly not Ecodesign.
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Why just AC application and not DC application?

AB Why just low voltage?
PVT There are studies for having more DCs in buildings, but this is not a
mainstream application.
AB But it is increasing for example because of PV.
We can mention this as best available technology in the next task. But this is
PVT before the inverter. This goes up to very complex discussion s. There can
always be side applications. But this is outside the scope.
AB Not power cable, just signal cable.
We have to always be careful, certainly when it comes to the point of
PVT |l egi sl ati on. I's this a | oophol e oaloophod We |
can add more examples to the list: PV, cable between motor ad inverter in
industry.
Did we exclude medium and high voltage because we know that losses are
AB T -
negligible inside building?
PVT Medium voltage is excluded because it is anoth er stakeholder group.
(distribution system operators). Practices and use are different.
AB But in industrial buildings we distribute medium voltage.
PVT We consider this mostly outdoor, between buildings. Not inside the building.
AB It is inside in my o  pinion. In the big building for sure the internal distribution
should be medium voltage.
We also said 6ébehind the meter6, meani ng
PVT . .
focus is clearly on low voltage. We maybe miss a very narrow area.
HM Inthe kic k-of f meeting we tal ked about Othere
syst emb.
CS Good idea. Not after the meter but after the last transformer.
AS I suggest to keep the definition 6from en
people we can perhaps inf  luence this.
PVT AND: éa_fter the meterd and o6after the | as
Note: the location of the meter depends on the country.
Normally the supply company owns the cable on the other side. They would
AS ! X oo
replace the cable if they see an interest in this
This is indeed the policy part. | suggest we do:
And: after the meter
PVT And: no transformer involved
And: the mains voltage is low voltage
Aluminium inside buildings is not used according to members in Europe. | am
BG waiting on a more documented i nput and will provide. Aluminium below 3.5
mm is not produced. The production process does not allow this.
DE Enquiry: two installers mentioned that they were using aluminium inside
buildings.
BG Can you provide this information so | can challenge my mem bers.

3: Other topics?

Name | Comment/Answer

Labour cost differs more over Europe than cable cost.

We can take the copper price as a parameter and take it into account in a
PVT sensitivity analysis. Outcome will be a big cloud of results.

We will collect as much as possible data. Maybe we can look at the copper
price used in the transformer study.
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Answers to questions received in writing before the meetiggirom Copper
institute (PVT)

The time frame for comments is 15 of January . Please use the for m we provided.

You can also give specific ideas in O6proposed chan
exact wording that you want us to use in the report. We will reply to the comments

after the 15 ™ of January.

See document later available on the website with all received stakeholder comments,

the remarks discussed in the meeting will be taken into account.

th

Other Q&A (All)

Any other remarks?

Name Comment/Answer

Improved efficient use of resources in Ecodesign. The environmental impacts of

FM bigger cable s, do you intend to add them? Or is this more something for task
5.
PVT Yes in Task 5. We will use a simplified LCA. There are 7 important parameters,

not only global warming potential.

In the document one you have different scenarios S+1, S+2, eco,

FM environmental. What are the criteria for the last two scenarios.

DE Based on working plan. It was based on the EGIMIN study.

M Is it only taking into consideration the additional cost of the cable or of the full
installation?
The economic scenario co  nsists on taking 10 years horizon. Every cable has a
price, which is the price used by EGIMIN. The balance is found within this 10

FN years. It includes the cost of the installation.

Environmental section makes the trade of in terms of CO > only. Not really
re presentative because much bigger sections.

PVT Is the report publicly available?

| will check if we can share the report.

FN The study was based on 4 typical buildings. Extrapolation was done on basis of
those 4 scenarios. The approach of VITO leads t 0 compatible results.

MB We spoke a lot about the cross section. Could the study lead to
recommendations about the way cables are installed or laid?

PVT Yes this is possible. We also see that topology is also a saving option. This can
also be a recommen  dation.

AB Topology can affect the efficiency, but for us this is out of the scope, because it

is related to the building design.

Indeed outside the scope. But it is possible that we give some
PVT recommendations here. Recommendation can be that this sh ould be taken in
the design stage (integral approach).

We woul dndét do a regulation just to have
There aret wo types for E codesign requirements

1. Minimum r equirements for the given environmental aspect;
CS 2. Product information requirements normally to inform purchasers or for
example to facilitate recycling.

In no case we would have a regulation only with recommendations.

Further needs for data provisions and/or enquiries ()

The most needed data is a cost model for installation.
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We will contact the installers because they are not present here. We should know how
the tenders are made per point of connections, per running meter.

Name Comment/Answer

FN Do you need the cost for labour?
PVT Yes, how much time is needed to install a circuit, e.g. per meter.
MB If the cable is more heavy there are also costs coming from the transport.
PVT This is ofteq foreseen in the cable price.

Most of the installers must have such a cost model?
MS For larger cable you also need a larger conduct.
MB When will the scope be definitively defined?

PVT The last day of the study.

Comments that you send to us are public.

Closure (PVT)

Date of the next stakeholder meeting:

Mid may of early june: week of the 19 th

of May, subject to availability of meeting r ooms.
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ANNEX C MINUTES 2"° STAKEHOLDER MEETING ON
3RP JUNE 2014

Date : 3/06/2014 Ref. Final version
- Presentation 2 " stakeh older
meeting .
From : . Annex(es)
Wai Chung Lam : - Draftreports Task 1 i Task 5
(see documents on

www.erp4cables.net)

To Cesar Santos; ENTR Lot 8 Stakeholders

Copy (CC) : Paul Van Tichelen, Dominic Ectors, Marcel Stevens, Arnoud Lust

Minutes of 2nd stakeholder meeting for the preparatory study Lot 8 on Ecodesign for
Power Cables

BREY Building, Brussels, June 3, 2014

Present Name abbr.

European Commission
DG Enterprise Cesar Santos CS

Project Team

VITO Paul Van Tichelen PVT
VITO Dominic Ectors DE
VITO Marcel Stevens MS
VITO Wai Chung Lam WL
Stakeholders
Schnei der Electric Jacques Peronnet JP
IGNES Emmanuel Petit EP
Deutsche Energie -Agentur GmbH Rafael Noster RN
EDF Maud Franchet MF
BAM (German Federal Institute Daniel Hinchliffe DH
for Materials Research and Testing)
AIE (European associationo  f Evelyne Schellekens ES
electrical contractors)
CENELEC TC20 Helmut Myland HM
Nexans / Europacable Sophie Barbeau SB
Prysmian / Europacable Stefano Luciano SL
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ECOS (European Environmental Stamatis Sivitos SS
Citizens' Organisation for Standa rdisation)
European Aluminium Association AISBL Bernard Gilmont BG (only in the
morning)
OVAM (Public Waste Agency of Flanders) Marc Leemans ML
ECD (Engineering Consulting and Design) Franco Bua FB
ECI (European Copper Institute) Fernando Nuno FN
Objective of the meeting
Stakeholder consultation in the framework of a study with regard to Ecodesign of Power
Cables (Lot 8) accomplished under the authority of DG Enterprise of the European
Commission (EC), under specific contract No 185/PP/ENT/IMA/1 2/1110333 -Lot 8,
within the multiple framework service contract No FC ENTR/M29/PP/FC Lot 2,
preparatory studies and related technical assistance on specific product groups.
The main objective was to discuss the technical aspects related to the study (Task 1-5

reports) and to present the next steps of the analysis.

Agenda

Welcome

Short presentation of participants

Short overview MEErP

Presentation of draft Task reports 1 -5, including: updates, questions & answers,
discussion

Break &lunch

Data gaps identifi ed to complete the study

Discussion on approach to fill data gaps and the potential launch of a new enquiry

Any other business

Planning and Closure

> > >

D B D

Minutes

A Short presentation of participants (all)

After all participants presented themselves, CS shared som e observations to inform the
discussions. It is time to think what kind of potential requirements like Ecodesign,

labelling, or if any, we want to propose for this product group. We have the benefit of

last week's adoption of the transformer regulation. CS has followed the transformer
discussion closely and what he observed is that at some point in time the stakeholders

were able to agree on representative load factors of transformers; which enabled the
discussion on what we mean with energy efficiency and to calculate efficiency levels
that are economically justified. This is better for regulation and the standard.

With this in mind, CS sees that the main difficulty in this preparatory study of this

product group is to crack the similar discussion on what we mean as the energy
efficiency of a cable, and what representative usage patterns or load factors are of

indoor electrical installations. The way we eventually are going to characterise the

energy efficiency will always benefit some but also penalise oth ers. CS role in this
discussion is therefore from a regulatory perspective. Before we even are considering
mandatory requirements, CS wants to see an acceptance and agreement among the
stakeholders of what representative load factors are for different type s of installation.
CS has not seen that yet. With hindsight of the discussion on transformers, CS sees
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that stakeholder's agreement is the key element to make progress towards
characterising energy efficiency factors for power cables.

A Short overview MEErP (PVT)
See PowerPoint presentation of the meeting and general information available on the
project website: www.erp4cables.net

abbr. | Comment/answer

As a reminder: in almost all of the Ecodesign regulations that are adopted so
far, the observed princi  ple was that the requirements are independent of the
use of the device. This has enormous implications for cables. The way that the
Ecodesign methodology works is that abstractions are made from the reality,
called base cases, which are representatives of models that are used in the
CSs market and with to do economic modelling. In order to come up with
requirements that are economically justified. But in the end, the requirements

are independent of the final intended use of the product, whether we are talking
about transformers, fridges or motors. For cables in CS opinion, this constitutes

an enormous difficulty because of the wide heterogeneity in how cables are used
and the different load factors.

Agrees with CS and thinks that this was in any other produ cts. For example
lighting products, if an incandescent lamp is not used, it might have a lower

impact compared to a LED or CFL lamp that is used. Therefore, assumptions on
averages are necessary and we have made the assumption that products are

sold for be ing used. Upon that, averages on the use of a product are connected,

and upon that again connections with regulation. For cables the dilemma exist

of discontinuous use and cables for e.g. emergency lines. But one big difference

for cables compared to other products is that cable products are straight
forward to model in use and the choices in type of cables are limited to size of

the cable.

PVT

Q: Does this mean that the model will be the same for cables of a power plant,

MF lighting cables and other cables?

A: Yes, but we will discuss whether we want to have more base cases. However,
the first principal is to keep it as simple as possible. And the second, if we think
we can make it more complex for our measures, we will incorporate it. The first
exercise we now have done is with 5 base cases. But already based on our first
outcome [see Task 1 report], we think that we need more base cases. The
guestion how much more base cases do we need.

PVT

Regarding the planning, it is important that there is an agreemen t on the methods and
approaches, and how we can collect more data. We also saw that we had imprecise
calculations, so every suggestion on realistic timing to provide us with data for the later

tasks, the scenarios, is important. The current outcomes maybe are not the outcomes
you want, but please let us also know where we can collect the data and what we need

to do for the data. Data collection is important, so any suggestion is welcome.

A Presentation of draft Task reports 1 -5, including: updates, question s &
answers, discussion (PVT/MS/DE)

The objective of this part of the presentation was to see which input and method is

used; what the Ecoreport tool is; what the crucial factors are, and what the impact of

those factors is, for example the load factors an d stock have big impacts. The load

factors must not be overestimated, because the losses in cables will then be bigger

than the known electricity production in Europe could justify. We must be realistic in

over - or understating factors, which is an exercis e we already have done. At the end of

Task 5, crosschecks of the data sources of Task 2 were done which lead to the finding

that the losses in the cable were too unrealistic high. For which several reasons can be

given, one of which is the load factor; but also the stock, the formulated base cases,
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and the imprecision of the model. This problem must be solved in the given method.
Main uncertainty is on the load factors.

Task 1 (PVT)

We consider the cable as a system with a circuit breaker. We look at the installation at
system level. Therefore, the circuit breaker will not be looked into for improving the

efficiency of it; we only take into account that there is one. However, if one will say

that there is improvement potential of the circuit breaker, anoth er study needs to be
done.

See PowerPoint presentation of the meeting and draft Task 1 report available on the

project website: www.erp4cables.net

abbr. | Comment/answer

JP Q regarding the scope: is only AC current in the scope, and not DC current?

A: We will come back on it later in Task 4. We have seen that DC current comes
more in important with photovoltaic panels and people want to use it more at

PVT their home. It is important to know what is brought on the future market.
Maybe in an extreme case th ere will be only a DC circuit in homes.
JP Q: But is DC included in the scope or not? As it is not improved.
A: | need to think about, because it is after the meter and it is for the power
PVT | distribution. There is one line in Task 4, where it is menti oned as Best Not yet
Available Technology.
JP Q: Ok, butis it in your scope or not?
A: It is in the scope for the improvement potential, not for the Business As
Usual. We have too few evidence that there is DC, apart from some photovoltaic
PVT panels o n some houses. So itis in the scope of Task 4.
But if you have information on what is ongoing on standardisation of DC, it is
welcome. We have seen that the US is working on standardisation of DC in
houses.
We don''t say that it is@ne ércuitvlereakers inIDE. IshDCv e
JP considered or not considered in the scope? But | don't need the answer right
now.

PVT | We are thinking about it, so if you have a vision on that it is welcome.

JP You have to clarify it.

So DC is in our radar, but it is very difficult to treat it the same as AC. The onset

PVT was the improvement in AC. Of course, we hear from people that DC is better.

P géou are considering load factors, | do not see the difference between AC and

PVT No, but for the safety, pe ople say you can go to a higher voltage level and the
current is lower in the same cable

P Exactly, we say 1,000 V AC or 1.5 kV for DC. That is the equivalent, what is the
limit of low voltage volt.

PVT | We will further document it in the next revision o f Task 4.

abbr. | Comment/answer

SB Q: You say that residential is excluded from Task 3 to 6?

A: Yes, we excluded them for looking for improvement, but not from the scope

of the study. Because we think, we cannot find improvement in there. Of
cours e, we need to look backwards in Task 7 if there is no collateral damage in
that sector. But our conclusion was that improvement in energy efficiency was
not to be looked in that application area. Of course, in Task 2 we have looked at
the market data with the residential sector, and in Task 7 when formulating the

PVT
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policy measure we will look if the measure will also affect the cable of this
application.

SB

Q: But the directive is focused on the product and the cables are used
independent of their applicati on. So how could you excluded residential sector,
put the directive on the product and expect that it will have an impact on the
residential market?

CS

A: It is complicated and my thinking goes the same way like yours. But, in

many cases we are talking a  bout products that can be regulated and the
directive is the framework of that. | think if we end up regulating anything, it

will be the installation itself. | think what Paul is trying to say is that the
improvement potential in the residential sector is almost negligible. And that we
eventually put them in the regulation of the installation in the professional and
commercial sector.

PVT

Complementary, maybe we will also look if changes are needed in the product
information.

CS

Then we are faced with a different challenge, because the directive talks about
putting into service or placing on the market and this concept becomes instable
when we talk about indoor electric installations. So we need to tend to be
obliged by the law before we consider any reg ulation.

PVT

Yes, because the installer makes the installation and that is important. So the
guestion is, is this a tailor made product? We will come to these issues at the

end. We first need to so where the improvement potential is and it is important

to understand what the method is and what is in - or outside our scope in
relation to the tasks.

JP

Another question about the scope: If you speak about electric installation, in
this case you do not only consider the cross section of the cable but also the
length is a key issue.  Once again you cannot play on the product itself.

PVT

Yes, we look at the circuit as described in our reports. As we will present in a
later stadium, the improvement potential as such is not for the manufacturer to
invent a new ca ble. It is about the installation with other cables or better cables
adapted to the circuit.

JP

I do not want to spend much more time on the scope, but maybe the first thing
to improve the scope for the next meeting and add clarification.

PVT

We will als o put circuit in our scope.

JP

Add exactly what you are focussing on, what you want to with the scope, and be
very clear: is it just on the product, on the cable, or on the installation and on
which kind of installation? Please clarify it for the next tim e.

PVT

Of course, but Task 1 will always remain conform Task 1 of the method, but
what will be changed and what we already have seen now that we are running
in iterative circles in our team, and that there are several currents to be
defined. You have the circuit current and the maximum current that the cable
can withstand, so in that sense we will define more precisely the types of
currents according to the standards. The thing we mainly need to and where we
can improve in Task 1 is to define four or five parameters for currents.

What also needs to be clarified further is that the installation codes use lower

currents compared to the maximum that is allowed fur certain cables by the
standards. So if you install a circuit for a certain application according to the
standard, the current is always lower than the theoretic maximum current in the

cable. But this will not change the calculations much that we have done. In Task

5 we have a table with three or four currents according to different standards

and we n eed to select one. For us the most important current is the rated circuit

current.

SB

You say it has no impact on the calculations, but if you consider | max, the
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maximum current carrying capacity, if you change it by the rated current of the
circuit, whic h is lower, than this will change the capacity.

Yes, of course, we have taken that already into account. But what is more
complex is the maximum operational temperature and the percentage of
influence by the temperature of the cable, as the situation calculated in the
standards is to withstand 90 ~ which is not representative for the real load loss.

In real conditions, it is lower and we need to discuss how we can deal with that.

But, we take that into account and it is the point of our discussion and the input
we collect. So, it is certainly in our scope to take that into account and we are

looking into which resistance we should use in our calculations. We think that

the one on the maximum temperature is to extreme. At the end we need to be

every clea r and a sensitivity analysis will be done.

PVT

[Remark on slide no. 17:] For me, these parameters, current capacity, are

JP linked with safety and not with energy efficiency.

No, it is functionality for the end user who wants to connect the load. But o ur
vision is that we should be in function for the end user, why does he wants a
cable in his house, and that is to transport energy. Of course, we could have to
transport the power. But with the voltage fixed, we can discuss that too. But,

we thought that  the main thing on the current carrying capacity is the power
factor, which is also included in our study. The current carrying capacity was
PVT | selected because it is functionality for the end user. Cables are not installed for
decorations or amusement. So se condary performance parameters are of course
important for the product and its functional specifications; e.g. the cross
sectional area, the bending area, DC resistance.

We will differentiate base cases according to their use, as we know that the load
fact or is important. So we need to discriminate that. Therefore, we need the
parameters.

Please provide us the following information for the sake of completeness:

[Slide no. 19] Measurement & test standards: In the standards, there are no specific

targets an d no typical load factors.

[Slide no. 20] Legislation: what we can further complete is an overview of the national

wiring codes, to illustrate the country specific differences.

[Slide no. 21+22] Can be further defined and if there new insulation materials that are
not in the standards yet.

abbr. | Comment/answer

Before moving on to Task 2, may | comment on this conclusion [slide no. 23].
Please take into account that | am stepping in for a colleague and that | was not

at the previous meeting. | have qui ckly gone through the documents and of
course, | do not want to add more complexity. | was just looking at the other

two criteria apart from the improvement potential for the cables applied in the
residential sector and | see that they are a significant am ount of the sales and
the final energy demand. However, the improvement potential is up to 1 TWh,
which is the unspoken threshold of this community if you want.

| was just wondering since this was the first screening, is there a possibility that

that impro vement potential would be higher than that? And if so, we as ECOS
would welcome that if that improvement potential is further looked into and

taken into account in the other Tasks 3 -6.

SS

Yes, | think it could be. The improvement potential is compared to the current
installation codes, so someone who installs everything according to the current
regulation will have this low improvement potential. In the existing stock, there

PVT | might however be an improvement potential if it is renovated according the

curr ent regulation. At the end of Task 7, we can mention in a paragraph that

during the study it was told that in certain countries there are houses in a poor

condition with cables that need renovation. We were also told that in certain
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countries, | thought in France and Belgium, when a house is going to be sold,
installations needs to be recertified and old uncompliant installations are forced

for renovation. But as told, such a measure is out our scope of this study and
different from a situation is where cab les are sold and installed.

We had the same problem with windows, that when you enter that segment it
eventually will fall under the energy certificate EPBD regulation for renovation.

BG And there the optimization happens for the whole product.
We did th e same recommendation.
ss And for new cables that will be put on the market for new buildings? Do you
think if the improvement potential will be beyond the 1 TWh?
No, maybe in certain installation codes per country there are curtain heavy
PVT loads that need requirements. So we can compare installation codes of

residential homes, maybe there is something small that is overlooked, but we
are not aware of that.

Any information you have of what you are stating now can be very useful in the
further cours e, also for in the future. As this is useful information for the
SS Commission to decide whether they proceed or not in any legislative measures.
Nevertheless, any of such information should be included in the report, as it is
also useful for the stakeholders

Therefore, we need the installation codes for Task 1 and in Task 7 we will come
back on that by including your comment that there is also improvement
PVT potential identified in the existing residential buildings. But of course, this is not
the purpose of the complex calculations that we will discuss now. If we will take
renovations also on board, this will make the calculations more complex.

Can | just clarify on this non -written rule of thumb of 1 or 2 TWh. It applies on
the annual energy savings estimate by 2020 and so let us not confuse the
improvement potential with the energy savings estimate. Then you are jumping

a bridge, assuming that the regulations would capture all the improvement
potential and would translate it into savings. Below 1 or 2 TWh per year
energy savings estimate, the Commission normally does not propose regulation.

CSs

of

But for 6install ationsd countries are
PVT , . .
Oproductd regul ation.

fre

The problem of savings potential in the re sidential sector is not between doing
something properly and something else properly. The old circuits are not fit for
today's consumption patterns. So there might be some improvement potential,

but this is a different discussion. It is not by improving th e design of
electrical installation but just by updating it to the current standards. This is
another topic but if this needs to be added to the picture, further analyses are
probably needed. Upgrading the old circuits might make sense for safety and
energy savings reasons. But | understand this is a different study and not in the

scope of this one. For the residential sector, | think the starting point and
findings we are looking for are different.

FN

the

direction of the EPBD and retrofitting. The implementation of the EPBD is at
CSs national level. At the end of the day, people need standards to know how to
make an installation energy efficient. So which every way we look at it, we n

a standard to make cables more energy efficient.

| think this is a valued comment and there you are really pointing into the

eed

Yes, | agree, at product level we could only request for information related to

PVT (CSA) as product information but have few awareness and/or information on

their losses.

losses. Currently users/installers are familiar with the Cross -Sectional Area

Closing comment on Task 1: It should be clear that the scope of each task is defined by
the task and that we look to whole circuit not at the cable alone.
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Task2 (PVT)

The economic data collected is da  ta that the Commission has or what is available in
Eurostat and completed with other sources. We look at stock data and sales data. The
sales data is important because it tells something about product regulation and what is

put on the market. It is importa nt to know that we have found that there is a long
lifetime in the residential sector, as the renovation rate is very low. In the industry and
service sector, it is much higher. Because of the long lifetime of the product, the sales

and stock data needs to be precise for the modelling. Something the stakeholders could
improve is the sales data.

See PowerPoint presentation of the meeting and draft Task 2 report available on the
project website: www.erp4cables.net

abbr. | Comment/answer

FN Q: Why is stock da ta relevant?

A: It is relevant for the lifetime of the product and at the end in order to make
crosschecks. For example, we need to know how many cables are sold that are
PVT | unloaded due to backup reasons and that the losses are mainly in a few
percentag es of cables installed. We need to know: what is the stock and what is
the loading, because everything is interrelated.

At some point, | would say that the sales figures are more reliable input data
FN that any guess on what is installed. The Prodcom dat a should be reliable and
this guess.

The two reliable sources are indeed the sales data, if we have it for this product

group from the manufacturers, and the energy consumption. These are for use

the most important parameters to which we check and fi t. This means if the
stock is larger but can be fitted to the lifetime of the product and the length of

the circuit, then we know the loading. The most reliable figures normally are the

energy use and the sales data. Of course, certain stock data should be reliable
as well. But at the end, in Task 5 we will do crosschecks in order to see which

PVT data is reliable and what can be improved.

In this task, we collect data even if it is not reliable. What we have learnt in

such studies is that it never fits, there are always inconsistencies, but in the
end, we will have realistic data that more or less fits. The view is realistic, but

we can discuss about 10 -20% more loading, or stock, or a longer lifetime, so
there is a certain playing field. But we should start wi th something realistic from
which we can improve further. Some data sources cannot be modified easily,

such as the sales data, so we need them more precise.

Q: Is it expected to take into account the impact of the Ecodesign directive and
energy consump tion that will go into power cables? The purpose is to reduce the
energy consumption in Europe with 20%. Meaning the energy that is going

SB through cables should be calculated also. Is this something that will also be
taken into account? If you reduce the en ergy consumption until end of reach,
this means the energy that goes into the core, into the cable, will decrease

al soé?

Yes and no, | think. In our model we can take certain things into account [see
upcoming tasks], but the impact are fixed values in the MEErP methodology.
So, a TWh electricity used is a static value. If we go 100% green energy, then

our discussion for energy efficiency ends.

PVT

There are projections of energy use in Europe in the next 10, 20 years. And
these figures are fixed, ar e already set, with these efficiency measures taken
DE into account. So also, there will be more electrification coming in the next
years: you will have electric cars, more heat pumps. So we use the figures that

are in the methodology.

Yes, but the base case that you take into account, when you count the

SB i nstall ationé in specific the installati on
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PVT

€ but for a base case it i's not i mportant
the load, when a machine is installed in a f actory, that machine will not change
and become more efficient during its lifetime.

SB

Yes, but during the production the machine can be changed.

PVT

Yes, maybe there will come more efficient machines on the market in a few
years, but on the other hand the circuit will be used more for other things. For
the generic figures, we consider this. But for the load factor it is static, we will

not say that the loading of a circuit in a factory will become more efficiently and

that that is 20%. But we can simula te that in a sensitivity analysis, we can
sweep the load factor and see what the impact is. So we take it in a certain way

into account, but not everywhere and not for a base case where a circuit is put

on the market. We think when a new circuit is put on the market, you will do
these assumptions.

FN

| hear about refurbishments are the main driver for the collection of potential
regulation. For refurbishments, normally also the loads are refurbished. So in

this case, whether they are more efficient, tha n ok, they will consume less, than
the cables should be also calculated for such loads. In principal, this should not
create any mismatch.

PVT

Yes, | think so too. What we have found is that the most important efficiency
gain is probably in the load.

Cs

Can | just say a thing on the previous comment [of SB]; | see your point. But,

we also know that the average number of appliances per household is increasing
all the time. So yes, when replacing the refrigerator is maybe more efficient and

it consumes | ess, but there is also a percentage of people that keeps the old
refrigerator in the basement.

SB

Yes, for residential, but | think for the industry sector it is different.

CS

That is something difficult to model.

SB

Yes, | just wanted to know if it is taken into account or not.

PVT

Of course it exist, probably there are companies that are an example for
everything. In the industry there are such diverse applications that it is possible
that after a while a new process is invented.

SB

I am not ev en thinking of changing the processes, but only changing the motors
to ones that are more efficient.

PVT

If we decrease the application, losses will always become lower, but they are
interactive. So sometimes, we discuss interactive effects. For example i f an
application is reduced by half and becomes twice as efficient. You will have half

the losses in your application, but in cable, it is by square.

So, there are always interactive elements that make it more complex and our
calculations are simplificati  ons of the reality. In addition, we should see which
elements we take into account and which elements not, and how we are
considering it. Normally this will be done in the sensitivity analysis at the end of

the study with arguments if it is meaningful to | ower load factors and for what
reasons. It is useful to keep this discussion in mind, as persons who draw up

energy efficiency plans in companies are not only focused on losses in the cable

but also on the loads. In conclusion, we should not replace the on e with the
other.

[Note: In the end, having a good assumption on load factors is crucial; which is

an element of Task 3.]

[Slide no. 30+31] Please provide us with more accurate data on the distribution of

power cables, in order for us to update it with more realistic data.

abbr. | Comment/answer

EN [Q on slide no. 32:] Is the stock calculated based on sales, divided by
renovation projects? Or on the working plan [as mentioned in table 2 -21 on the
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slide]?

DE A: Yes, from the working plan, it should be f rom the calculated stock.

There are several ways to calculate that. You can have sales and stock data. We
discriminate renovation sales sometimes from replacement sales for renovation

of existing floor area and new sales for new built floor area. We s hould see how
important it really is from which data we calculate it.

PVT

abbr. | Comment/answer

| have read in the report that the prices are from web catalogues, | think that
FN those prices do not reflect the reality of prices of installed cables and that they
need to be representative of the reality.

We have made inquiries at installers and the prices are different per country.
PVT | But yes, this can be improved. We have calculated the discount prices here
based on our inquiries on what an installer can n egotiate as discount.

| think this is quiet sensitive. Taking prices from internet is not solid enough in

FN .
my opinion.

We will see. In certain applications, yes, it is true, and in certain, it is not true.

At the end, every 10% will count. We k now the bottom prices of the copper
below which the cables will not be sold, and we have the prices on internet. The
reality is somewhere in between, so this can be improved. We also need to
mention that the prices are for the 2010 scenarios. We should al ways correct
the prices and the prices are very volatile. That is also a problem. For easy
working, we have used internet prices including a 10% discount rate for the
installer. This is said to us that that was the margin. It can be more which
differs per country to country. But, this can be improved and is easy to retrofit
afterwards. Of course, this is important for the improvement options at the end.

We need a playing field between the bottom and maximum prices that we can

use in the sensitivity analysis . This can be improved with input from the
installers, but often this is a sensitive subject for an installer. For example, the
catalogue prices in Belgium are much higher than what an installer pays.

PVT

[Slide no. 34] What needs to be conformed is whether a thicker cable is more difficult
and costs more needs more time/costs for installation or whether that the length is
more decisive. This can be improved and can be an inquiry to the installers.

Task 3 (PVT)

This task is on the use of the cable, like u ser context, loss parameters, End of Life.
Important to mention is how we approach this as a product: the product in this study is

the cable as a strict product scope. The circuit including the circuit breaker is the
extended product scope. The electrical installation is seen as the system, and the
buildings and the loads are the system environment. We use these terminologies in this
context.

See PowerPoint presentation of the meeting and draft Task 3 report available on the
project website: www.erp4cables. net

abbr. | Comment/answer

HM [Q on slide no. 44:] Are the load form factors (Kf) of 1.11 and 1.06 possible for
the industry sector?

A: For the form factor yes. A sign wave load is 1.4 for example and a
continuous, flat load is 1. The average value i s the same as the RMS value.
PVT | From this table you can see that we have assumed quiet flat loads, as opposed

to lighting circuits as lights are only switch on a few hours a day resulting into

high factors. In dedicated circuits, we also assume that there not much used in
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the industry.

FB

Q: 1 am not sure if | am understanding the Kf.

PVT

A: It is a calculation of the load profile. And the average value of the load profile

is not enough, there are more losses and that is reflected in the RMS value, root
mea n square value, that counts for the losses in the cable. The losses are the
highest when the currents are the highest in the cable and that is reflected here.

Of course, there are different ways to assess that, but the easiest method is
with the equivalent  times of peak load. In the study, an example is included of a
calculation with two loads. You need two parameters, the average loads is not
enough for loss.  [See Task 3 report for more details on the calculation.]

abbr.

Comment/answer

SB

[Q on slide no . 48:] What you assume for the product lifetime for the industry
and services sector sectors, how is it calculated?

DE

A: That is calculated from the renovation rate. In the industry and in the
services sector, we have used 7%, as can be seen on slide no. 32, which is
about 14 years.

SB

Is this in all the industry?

DE

Itis in all the industry.

SB

I think this is impossible to have 14 years for product lifetime in the services
and industry sectors and a product lifetime of 70 years for the total sector
think there are some issues somewhere in the calculations.

HM

| am really interested to see a cable that is installed 169 years.

PVT

Yes, but we needs the average values of course.

HM

The figures that are presented now show it is stupid to calculat e with
averageseé??

DE

It is based on the figures [on slide no. 32] that are based on a renovation study.

SB

Can you provide your calculation based on renovation rate? Renovation is one
thing, but there is also demolition. Sometimes a building is never re novated,
just demolished.

DE

If you have these figures [slide no. 32] and you have 7% for example. This is
the replacement. Than you have 1 on top of 7%, which means 14 years.

SB

| think that 7% is incorrect.

DE

Yes, therefore we need better figures. These figures come from a study by
Ecofys and were supplied by different sectors. So, if you have better figures, we
will have better lifetime figures.

PVT

Yes, because from this, the sales and stock are calculated and that is important.

If we have a big  stock of cables and there is little energy going through the
cables, the load factor will go down and the losses, the efficiency of the cables
will increase. So everything is interrelated. Therefore, it is important to see the
outcomes of Task 5, to see t hat everything is linked with each other and that we
do crosschecks.

[Note: The values that we are looking for are averages that produce correct
total EU impact as discussed in Task 5.]

(O]

So | think, what the group is trying to tell you, is that you nee d to do something
about these data [on slide no. 48]. If the average is 170 years and if you
assume a standard distribution, than this means that, some values are 200 or

300 years, which is impossible. So you need to revise the data or assumptions.

PVT

Yes, it is mainly for the residential.

SB

But you cannot say that the figures on the residential sector are the only ones

that are not correct, if the figures are not correct for the residential you cannot

expect that it is correct for the services and ind ustry sectors. | know that the
key is getting reliable data; but we are for sure that the value for residential is
unreliable.

DE

Even if we take a renovation rate of 1% [instead of 0.59%], than we come to a
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product lifetime of 100 years.

Maybe you n eed a more sophisticated approach, rather than taking a

CSs percentage and turning it upside down. You need a more sophisticated
approach.

BG Yes, not just assuming a renovation of 1 percent is 100 years...

What people say to us: 1% renovation rate is ov erly optimistic however that 1%

PVT |. . e
is equivalent to 100 years product lifetime?

Are you not confusing the renovation of a building with the renovation of an

CSs o .
electrical installation?  Because the two are not the same.

Yes, that is true. Recently in s ome countries there are checks of the electrical

PVT | installation and the codes are changes, so the people have to reinstall the
electrical installation before any other renovation work.

cs | think you need a plausibility check, and what the group is telling you is that
the figures [on slide no. 48] do not make sense. You need to try harder.
| do not have a reference, but the renovation rate on a French label on the

SB e ) e
lifetime of a product considers a lifetime of 20 to 40 years.

MF Yes, itis 40 yearsin Fr  ance.

BG The only good reference we have for renovation is Renovate Europe.

SB However, renovation does not mean product life.

PVT Yes, there is also a service life, because a building can also be empty for a while
for example before it is rented.

cs The installers, can they help in the discussion of what is the average lifetime of
an electrical installation?

Well, it is very depending on if it is residential and renovation rates in certain

ES countries, on average we would say 50 to 60 years. To come back on what we
said before, we should renovate more on the existing stock. In the industry, |
do not know exactly, | would say it is renovated much quicker.

In Task 5 we will also see what is the impact of this. Because if the figures say
that the re is sold a lot and that the product life is long, it will mean that there is
also a big installed stock. So that meaning that there is much copper installed in
buildings. With the figures we have now, it more and less fits. Of course, if we

PVT increase the lifetime, we maybe have to say that the length of the circuit is
much longer. Which can be the case, if the cables are not directly connected and
on average longer. Another possibility is that the loading per cable is much
lower. We think it is a mix, we t hink that the cables on average have a lower
load, that there are more cables, and that the circuits are longer.

It is difficult to have compliant data.

cs We cannot move on like this, we need a strategy to improve those values. What
are you planningto  do?

PVT The_ only thing we can do is having inquiries, mainly to installers and
engineering companies.

It is not easy to have the data. If you look at the installation companies, in the
companies self, they do not do those statistics. The statistics o n how much

ES meters installed and so simple do not exist. Maybe the larger installation
companies can have an idea of how much they have installed a year more or
less, but the majority, 95% of companies are small companies.

And the precise sales data, and assumptions on the lifetime should lead to
statistical data that we have on renovation rates. But low renovation rates,

PVT | means a higher stock. The sales data should improve that with the
manufacturers. The lifetime we can check with statistics from Euro construct or
other sources on the renovation rate.

FN Q: What is the relationship between sales and loading?

A: With the | ength of the cable, with the

PVT | have more base cases: highly loaded, medium loaded, and lowly loaded. The

improvement potential will of course be in de highly loaded cable. The lowly
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loaded cables we will not deal with them. Probably, we will have the biggest
effect by addressing the cables that are highly loaded in reality, and we need to
find a way to select them and to improve them. Potentially, there are many
cables installed that have a low loading, which is the reality and not something
wrong.

CS | think Franco wants to intervene.

Yes, you were asking for a strategy on this specif ic issue. | think the strategy is
that an electrical line will be changed if the process itself is changed. With this,

you need to look at how much the process is changed. This strategy may give a

FB direction; | do not have an exact solution. As the theoreti c lifetime of a cable is
very long, the process has a shorter lifetime. If | have to give a figure, in any

case, | would say that the rough average is 15 to 30 years depending on the
application.

We now use 15 years, what is in our feeling rather the minimum. But if we
would use 30 years, we would have more cables in stock, resulting in a problem

with the loading of the cables; or we should change the length? A possible new

base case can be with many cables and low loads?

PVT

Task4 (PVT)

Task 4 is also on analysing the product. Important elements of Task 4 for Task 5 are

the Bill of Materials (BOM) and the volume. With the BOM the production impact is
modelled and with the volume the transport impact.

What we want to improve is the installed cable in t he circuit; we do not want to change
the manufacturing of the cable. Maybe the only possible thing that needs improvement

during the manufacturing is the insulation material and the recycling of it, only if the
outcome says that there are many lowly loaded cables and that the insulation materials
manufacturing plays a role; this could be. But in first instance, we say the issue is not

to improve the resistance.

In the standard, the cross sectional area is a nominal CSA, but what we have heard is

that in th e reality, there is a guarantee on the maximum resistance. Nominal means it

can be higher or lower but the standard guarantees the nominal, maximum resistance,

which means that the quality of a cable is guaranteed by the standard. Therefore, we

say that th ere is no improvement potential on the nominal cables, because the nhominal
cables have to follow this maximum resistance.

See PowerPoint presentation of the meeting and draft Task 4 report available on the
project website: www.erp4cables.net

abbr. | Commen t/answer

HM Q: If you call it maximum resistance, it is the resistance maximum for 1 km or
whatever length of cable at 20 degrees C?

PVT | A:Yes

HM Q: It is not the maximum resistance at highest temperature.

PVT | Alyes

HM You have to be very sure on t he maximum resistance, because we are talking
about loaded cables and the maximum value in the standard; it is different.

Indeed. We also have a problem with which resistance we are going to use for

the real loaded cables, because it is lower than th e maximum and it is higher if
looking at the higher temperatures. In certain standards, you need to look at

the maximum temperatures, and the maximum resistance on the maximum
temperatures.

So maybe there is an improvement potential, if some alloys have an other
temperature influence, but we are not aware of the improvement if the

materials are changed to another materials that has a higher resistance at a

PVT
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higher temperature.

HM

There are tables inside the standards to calculate this.

PVT

Superconductivit y or different insulation materials could be an option on product
level, but the main improvement potential is the CSA or two cables in parallel,
with refereeing to the standards.

abbr.

Comment/answer

JP

[Q on slide no. 52:] On what is based, that DC power will have an impact on the
energy efficiency? What is the database on that? | think it is not true.

PVT

Q: Do you think this is not true?

JP

A: No, when comparing the data of the data we have it is true for 230 V AC
more or less, but when increasi ng the voltage in AC you will get exactly the
same results. So in my opinion you need to remove this "DC power distribution

in commercial buildings", because it is not really true. At least you need to have

any data on it.

PVT

But on the same safety leve I. Of course if you go to a lower voltage, you
i ncrease the current and then you increasse

JP

Yes, because the main efficiency is to increase the voltage. But this independent
of the fight of AC versus DC.

PVT

No, but on AC, as what is said to us or what you can find on the website of the
Emerge Alliance, in the AC standards the installation and the safety level is
determined by the peak. This means in 230 VACrms has 380 Vpeak that defines

safety and 380 VDCrms has 380 VDCpeak. As a result, 230 VAC rms can carry
less power compared to 380 VDCrms for the same safety level and current

loading of the cable; therefore, DC is more efficient in this case. Also in DC you

do not have a poor power factor that could increase losses?.

JP

Yes, they claim, | ag ree on that they are some claims. If you write this, you
need to prove this. Today, DC power distribution and AC power distribution are
exactly the same if you use exactly the same voltage. When you compare, you
cannot compare eggs with chickens. There are very different.

PVT

It is Best Not yet Available technology. We will see what we are going to do. |

also think it is not really an option that we will say that Europe should switch to

DC, so this is very hypothetical. It is only for the completeness and of course,
we should add a line with the assumption that voltage level is increased.

JP

Yes, but you can do it in AC as well, it is not linked to DC. For me DC is not a
new technology. It is really something that is already available. You can used it
in some applications. Like photo voltaic, it is due to the source and then it is DC
current that needs to be transferred into AC. This is quite a critical edge to at
more efficiency. The way to become more efficient is really the voltage.

PVT

Itis alsoi mportant not to have a loophole at the end of the legislation. Imagine
that we write legislation for new AC installations and that in a few years the
market all wants to go to DC, resulting in a loophole?

JP

Yes, that is why | had the question on the sco pe; but | do not agree with that
DC power is linked with more efficiency than AC power. It is not true.

PVT

But we make reference, so we refer to the responsible organisation, and maybe
we will have success with that. It is important for us that we shoul d also be
viewing future developments in order to avoid loopholes.

JP

| do not have a problem with AC or DC, for me it is more or less the same. But
with the fact that it is linked with energy efficiency.

PVT

Yes, we can take note of that, and of cours e, itis a fact that if the voltage is not
increased there is no difference.

JP

Exactly.

PVT

So it is more a discussion on voltage levels that can be used in cables and in
safety.

JP

Yes and not the type of current.
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| support this, because DC is linked with energy efficiency with reference to the
conversion DC 1 AC. We are integrating sources with DC, we have DC
appliances, and we are distributing to AC. So each DC i AC and AC i
conversion is something that obviously leads to losses.

FB

DC

JP In an y case, there is also conversion in DC using the same voltage.

FB Basically, the efficiency is linked to avoiding conversion losses, rather than
distribution.

And that can be a bigger driver, so the driver is maybe more in the convertor

and in the lo ad. Maybe we should mention this in Task 2 as a trend. This might
be the reason that people go to DC? If we are only writing AC legislation now
and proposing AC legislation at the end, we might miss new products. This is
more our point of view to mention D C, rather than to include or excluded it in
our scope. We should be aware of this.

PVT

But | do not agree with your opinion that people are going from AC to DC, there

JP are no applications in DC only PV - panels.

There are batteries. Inverters in princi pal also start from DC bus internally for

PVT motor drives.

JP Yes, but is not really linked with energy efficiency, but with the technology.

PVT So, maybe we can put this also at the load level and say that there is also a
driver at the loads for going t o0 DC and it fits more with the loads efficiency?

JP Just, do not speak about efficiency. It is not linked with the efficiency.

FB I f there i's no DC equi pme-nseisthadrivet he end

t

h

MS explains the Bill of Materials (BOM). We are not sure on everything that we have
included in the BOM, so if the stakeholders have more information on the materials,
please provide us with the information.

abbr. | Comment/answer

have impact on the energy efficiency, but as the Ecodesign Directive also
mentions resource efficiency. It has to be noted that it is possible that some
specific materials that are used in the cable manufacturing will have more

SB impact on other Ec o-indicators than copper, PE or PVC. You can request for
data, but we cannot provide you this confidential information of manufactures.

But it should be mentioned or taken into account in some way that some

materials of cables.

Q: Are additives, plasticises and things like this not considered? They might not

products or raw materials might have more impact than the three basic

Just one point from my side: we would of course welcome such information to
be included in the report. With respect to the confidentiality of the data, |

studies typically the one on compressors, which also applies to the sales data in
Task 2, the manufactures undertook from what | have understood quite an
extensive exercise in which collected data were anonymised and collected by a
SS third p arty, and by that means they were given to the study consortium. So, it
is of course a sensitive and critical exercise, but | think in the interest of this
preparatory study that it is welcome if it is in such sense possible for the parties
involved to lo ok into it and | would advise the study consortium to contact the
person responsible for the compressors preparatory study. It took them quite a
long time, so they have the knowhow in how that exercise was done and | think
it benefitted the study quite a b it.

understand that fully. But based on my experience from o ther preparatory

That is possible. In the data collection, we can sign a confidentiality agreement
and we can aggregate the data as we already have indicated in our first inquiry.
The data that manufacturers send us after the first inquiry we have made it
anonymo us. So we can do the same as for the BOM, if this is crucial.

PVT
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DE explains the section on the distribution of product: the transport and packaging
[slides no. 55+56]. The transport costs in the Ecoreport tool is a default value, which
cannot be modified. This has a big, unrealistic influence if the unit used for the base
case is very small.

abbr. | Comment/answer

MF Q: Does the transport take into account whether a cable is heavier?
A: It will be in the volume. The volume is the only parameter that is an input for
DE the Ecoreport tool. There is no parameter for the weight of the packaged
product.
The distance is also not a parameter for the transport. Only the volume is the
PVT | only parameter. In the background report of the Ecoreport tool there wil | be
more explanation on this, which we do not know by heart.
DE It is also the tool that has to be used.
The Ecoreport tool is a simplified life cycle assessment (LCA) tool to calculate
the environmental footprint of a product. In the discussions we had during the

development of this tool, we concluded that it is too complicated to model
where all the raw materials are sourced from, the mines and the distance it
CSs travels for the production. To have a meaningful modelling, we would have had
to throw mi llions of euros into to the modelling. So we agreed to the
consultants that we give up trying to calculate this extended environmental
footprint of products, so we simply do not make any assumptions where the raw

materials are sourced from, whether they a re from Chili, Asia, or Africa.
MF Q: Is the transport the same, whether it arrives by truck, train, or boat?
HM If there is no distance, it is invalid.

Q: What are the assumptions used in the distribution phase of the cable? Is

SB there a distribution or transportation module in the software?
DE A: There is a transportation bases on volume.
SB Q: Is it also used for the transportation of raw materials?

A: No, but this is in the BOM. The modelling of the production phase is purely
PVT | based on the BO M of the product what Marcel had explained are the only input
parameters of the Ecoreport tool.

SB Q: The processing is not taken into account?

A: Yes, but it is not a full life cycle analysis as manufacturers do by themselves.
PVT o I
This is very simplif _ied.

SB Q: Is it mandatory to use this tool?

CS A: No, it is not.

Ok, we can go into more detail on the calculation, but the raw materials are not
SB always the most impacting input of the manufacturing. Depending on the
environment al i mpact é

But | think that the MEErP parameters assume processing, meaning that the
PVT Ecoreport tool parameters are for 1 kg processed copper. So, there are already
extrapolated or averaged for several processing steps.

Processed copper can underestimate the enviro nmental impact of cables and
can lead to drawing false conclusions on potential impacts of cables. | want to

point out that it could be very low values compared to the reality of life cycle
impacts of the production phase.

SB

Primarily in the working pla n, products are identified that the use phase
dominates, meaning that the precise modelling of other steps is of lower
importance. That is also the rationale why it is simplified. Because, the initial

PVT | idea of the commission was to go for energy efficiency with taken into account
Ecodesign. Of course, if it turns out that the main impact comes from the
production, than our method is too simple and everything sits in the small
details. It needs to be clear that the MEEIP is not suitable for that. We can
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ment ion this, but what you can do in parallel with your LCA tools is to check
whether the outcomes are valid.

SB

We can check if your conclusions are in line with the conclusions we get based
on a detailed LCA.

(ON)

That is very nice. To come back on your que stion whether it is mandatory or

not, the methodology has no legal backing, so it is a means to an end to
facilitate to work with consultants. So far, to the best of my knowledge, all the

Ecodesign requirements are related to the use phase of products, and it would

surprise me if this were the first product where we propose requirements that
are related to the production. But, if you think that this tool is not sophisticated
enough than you can double check with you own LCA tools.

SB

Of course, if you lo ok at energy consumption, the indicator during the use phase
may be probably the most important one. If you look at resource depletion,
manufacturing plays the impacts for 90%. If you look at ozone depletion, than

transportation is the most impacting one. So, in the end it depends on what you

want to prevent in terms of environmental impacts.

CS

| think what we have in mind with this policy tool is the use phase of a
product... some of you are looking at me horrified...

SL

What about the kind of enviro nmental impact that we want to minimise? Just to

be in consumption or also other Kkind

of

en

(O

I am not saying that is not important, but the Ecodesign Directive might not be
the best tool to regulate those impacts.

SB

What | must say s that especially for cables, the resource depletion of copper is
a big topic and contradicts if we at the end recommend that we need a higher
cross section. Maybe we want to have a higher impact on resource efficiency
instead of increasing the energy ef ficiency.

CS

I knew you would make this point eventually. The assumption is that the
environmental footprint of the extra copper is negligible compared to the energy
savings, but this needs to be documented.

SB

| can already tell you that it is not ne gligible.

(ON)

If it were not negligible, we would not regulate it. As | say, our working
assumption is that this will be negligible and that has to be documented.

Q: Is this already addressed somewhere in the preparatory study?

(ON)

A: Yes, we have had  these discussions for electric motors and transformers. In
general, more efficient means larger, because of the law of physics. In those
two cases, it is already documented that the energy savings more than
compensates the extra environmental impact of usi ng more copp
aluminium in the products. We have had this discussion already before for other
products.

er

or

SB

Q: How do you rank energy versus resource?

CSs

A: There are several ways for doing it. You translate it to a common currency.

SS

As an enviro nmental NGO, of course we want to see all the environmental
aspects being tackled and therefore the study should address as much as
possible. We recognise that the methodology might have some the limitations.

The Directive is currently being revised and we see this is an opportunity

moment to tackle other resource efficiency aspects. But | think for the purposes
of this study, any other information you have would be very useful, we have to

work within the system that we have at our disposal and try to see h ow we can

make the best use of this.

CS

If there were zero burden shifting than there would not be environmental
regulations.

SB

| know, | agree. Actually, because together with some mandate on
standardisation to include resource efficiency into the Eco design
On what we can implement, what we do in one year, six months.

Di

re

CS

Let me be clear on that mandate, we can already propose Ecodesign
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requirements on material physics for any products. The problem is with the non
attribute properties,t  hat is why we have the issue to mandate, but this is in the
directive since 2005.

Of course, this can be a recommendation or a finding, but this affects the
production not necessarily the outcome. The improvement potential could be in

the production process. The production of copper is quite standardised and
maybe not a good example. It could be more in the type of insulation material

to use based on the environmental impact of the insulation material. But this is

a different area of the initial start ing point of this study, where we have
identified energy saving potential in our working plan and the method is suited

for this.

We assume that the copper used in cables is not very different from the copper

used in transformers and motor. That is why it is already in the model as it
already has been discussed. | would expect that it will be more in the insulation

of the cables and the paper [of OVAM] on this is distributed.

PVT

Yes, it is discussed in the paper, not in detail, but there are some

ML .
recommen_dations.

To finish the point on materials, | think that if none of the materials is identified
as critical raw materials then it is a complete list. Or any other legislative
framework, | do not think that we need to care about whether resources are
going to be depleted or not.

FN

| have a report of JRC on the negotiation of resource efficiency measurements

and copper is clearly identified as a key metal for the resource efficiency topic.

SB So | think it is maybe not defined as critical in the EU defini tion in terms of
economy and supply, but | think it needs to be considered as critical in terms of

resource efficiency.

DE goes further explaining the section on improvement, design options and
recommendations in Task 4 [slide no. 57].

abbr. | Comment/an swer

JP Q: Why is the topology scenario not the scope of this study?

A: Then it has to be modelled. Then you have to know how the typologies of
DE these installations are on average, where the load is located and where the
distributions boards are.

PVT Itis in the scope of Task 6, the improvement options.

P So, it is not in the scope of Task 4 but in Task 6. So, the header of the last
column is not correct in this case.

DE This is a mandatory section of Task 4. This is the official heading.

Maybe we should reformat the heading in saying that is in Task 6 and that it is
PVT | not a considered improvement option in this study, but we will keep this in mind
for Task 6 as a policy?

A Continuation after the lunch break of the presentation of draft Task r eports
1-5, including: updates, questions & answers, discussion (PVT/MS/DE)

Task5 (DB

Task 5 is about the environmental and economic impact assessment on the 5 different
base cases with the use of the Ecoreport tool as provided by the MEErP methodlogy.
See PowerPoint presentation of the meeting and draft Task 5 report available on the
project website: www.erp4cables.net

abbr. | Comment/answer

46




Project report

[Q on slide no. 66:] If you have two or more cables, in parallel do you use the
HM simplified method to add the current simply or do you know that there is an
influence and that there is a reduction?

MS A: Yes, we have considered the reduction.

SB [Q on slide no. 68:] You said you cannot publish the responses of the survey of
the installers?

MS A: Itis an averag e length.

Q: So you cannot publish the responses and the resources of the installers. How
SB .
much feedback did you get?

DE A: Not that many, | think 10 responses.

DE explains the Ecoreport tool spreadsheets that are filled in for the base cases. The
materials that can be selected are limited in the tool, for example for the insulation
material high density polyethylene (HDPE) is selected.

abbr. | Comment/answer

HM [Q on the Ecoreport tool:] Earlier you mentioned recycled materials for the
insulation; there is one option for recycled materials.

A: Yes, we did not choose that one, because it is more for packaging materials.
PVT | And HDPE is not the exact material that is used. So we use the materials that
are as close as possible to the BOM.

SB Q: W ould it not be better to choose LDPE or LLDPE instead of HDPE?

MS A: | thought it XLPE between medium and high density PE; or is it wrong?

SL A: Itis a low density, but not very low density.

Rather use LDPE than HDPE.

In addition, with regard to P VC, you should not use recycled PVC. It is difficult
to use recycled PVC, because the manufacturer does not know what for
substances are added to the PVC.

SB

PVT | Yes, we can change this.

HM May | propose something for the insulation material for electrical safety
reasons; | have never heard that insulation materials are recycled materials.

But, the recycling process is very sophisticated, at the end if you buy PE it is
PVT | from raw oil, so it is refined. You do not want to know what it originates from. It
is the outcome of a factory and they recycle in the factory.

It is a process to produce PE. It is different form recycling existing PVC to PVC
HM again. It is really different. They recycle but it is not recycling in a way as it is
used for building  materials. It is not only just putting in a mill and extruding it.

Recycled PVC is probably leaching PVC and you do not want to use that with

SB copper. In cables, we use soft PVC that is compound based.

PVT Ok, we will ch:_;mge this. What is interesting is if you have more data in order to
compare the differences.

SB Yes, we will make the remark.

abbr. | Comment/answer

[Q on the results sheet of the Ecoreport tool, without changing the materials as
discussed in the above:] We see that there are mo re environmental impacts
than energy depletion. So in fact, the energy consumption is not the only impact

that is taken into consideration when making the calculation.

SL

A: Clearly, global warming potential is -17 emissions to air and you can see that
the impact during the use phase is 139; nonetheless, during the production
phase the impact is 29. So the production is not negligible. If the loading in the

PVT | cable is zero, the impact during the use phase is also zero and the impact of the
production will s till be 29. Therefore, the loading of the cable plays an important
role. Already we can see here that for the lighting circuit, base case 1, the
production phase is not completely negligible with taken into account 50 years
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lifetime and a loading of 20% of the cable. On average, lights are used 2.000
hours of the 8.000 hours. If you would say that, the lights are used for fewer
hours, than the production phase will be more dominant.

SL

But apart from the numbers, there is a political choice to not only co nsidering

the energy depletion impacts, but also other impacts. As said before, regarding
the copper depletion, it is difficult to consider copper depletion as well as energy
depletion. But here you have considered multiple impacts. When you have to

makedeci si ons, what are going to consider

nj

PVT

Well it is not to us, we only produce these results. The Commission makes the
decision. We are now collecting the evidence and these are the outcomes, but
clearly, heavy metals a re in this case more related to the production of copper
and the use of coal to produce electricity is less important. For the incandescent
lamp, it is different; the mercury in the lamp was negligible compared to the use

of electricity.

SL

But the polit ical conclusion is that the energy depletion is not considered only
but also other impacts.

(O

The directive says that any environmental impacts associated to a product that

is significant can be regulated. This is the first difficulty, because the
signif icance is not defined objectively anywhere. It is subjected to political
interpretation. So, this is the tool that is used to spot which impacts are
significant. Then there is a long process to fulfil a number of criteria before the
requirements are on th e table. There has to be an improvement potential,
affordability for consumers, and a competitiveness of the industry. So, we need

to demonstrate that the requirements are cost effective, meaning that the

industry can reasonable can accommodate it without making huge investments.

Once this is all out of the way, then the Commission makes a regulatory
proposal and then the member states decide. And in that process, a lot of things
are abandoned. So to give you an idea, from that huge potential that the
dire ctive foresees, the reality is that there are 25 Ecodesign regulations, 25
products. Energy efficiency was regulated in all of them, water consumption in 2
cases, durability in 2 cases, and NOx and SOx in one case that is not even
adopted yet. So you see from what is theoretically is possible compared to the
reality, many things are abandoned right away. So at some point in time, we
need to go from the technical considerations to the economic justification and

ultimately to the political level which are th e member states. In the end, you

need to understand that if a proposed regulation is against the interest of a
certain member state; they will manoeuvre to try to change it. In the end, we
end up with minimum, common dominators where all member states and
industry can live with it.

the

SL

So, as a first step, we will consider all the impacts.

(ON)

Yes, but there is no system to arbitrate, there is no hierarchy of the
environmental impacts.

SL

But you need to have a hierarchy.

(O]

And who is the referee? T  his has been discussed many times. Whichever way
around, we have decided there will be always someone that is not happy. The
guestion on the hierarchy has been avoided for years.

SL

| understand the problem, but | mean that you have to consider it in any
even if you do not consider the copper depletion, you will have 4 or 5 impacts.
You have to have the hierarchy to discriminate the different impacts at the end.

case,

(O]

The study team does not have the mandate to prescribe the hierarchy of
environmenta | impacts. It is problem that is very difficult to deal with. It is
similar to the discussion in weighting the environmental impacts. The colleagues

in the environment are trying this for years to combine all environmental
impacts as a single indicator and to decide how to weigh the different impacts.
That is why it does not exist.
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SL | Ok, so there is no way to weigh the copper depletion.
abbr. | Comment/answer
SB Q: In the calculation, is the use of a European electricity mix used?
PVT | A: Yes, thisis in the MEErP.
SB Q: Are you going to do a sensitivity analysis depending on the electricity mix?
A: No, that is fixed value to avoid a debate on how it should be mixed. We do
PVT e . .
not do a sensitivity analysis on the fixed parameters of the model.
SB | was not considering a different mix of electricity types, but a country mix.
We had the same discussion during the Ecodesign study for the transformers.
Obviously, we are calculating the life cycle costs and the least life cycle costs;
and the price of electricity is one factor in the formula. By definition, if the price
cs of electricity in Germany doubles compared to the prices of France, the least life
cycle costs will not be the same. So then, we are comparing apples with
oranges. In the end, we need one piece of legislation and the fairest way to do it
is a pondered EU average; as far as | know, that comes from Eurostat. You have
to understand that we cannot have 28 pieces of legislation.
Apart from product category, is it something that has be en evaluated, how
SB much does it affect the conclusions? Roughly to estimate if it has a high impact
or not.
cs The impact will be proportional to the spread in the prices of electricity across
member states.
SB Or the type of electricity?
cs That discu ssion is loaded, because member states are very sensitive about their
energy mixes. So there is nhot much that we can do.
But with the prices we do sensitivity analyses, but not on the mix and the
impact of the mix. As the price is an input parameter of the study. The
PVT . : o . s
environmental impact of the electricity is based on a mix of Europe. The grid is
interconnected so the assumption is that it is a single value for Europe.
As a consolation, Norway has 99% hydroelectric energy and they are penalised
by this energy factor conversion. Additionally, the Ecodesign regulations are
CSs applicable in Norway, but they do not have saying in this discussion because
they are not a member state. So, they have the worst of both worlds: they are
penalised by the energy mix and they do not have any saying in the discussions.
abbr. | Comment/answer
[ Q on slide no. 84 : ] The base case
FN : .
installations?
A: That is also low; however this means that if increase stock there will be even
more losses. We have also data on how many buildings there are in Europe.
PVT .. .
Apart from the end -use of energy, this is also a point where we can check on.
Additionally, we have data on the amount of installations.
Basically, you have annual sales that yo u have to allocate to the various
FN categories. So how do you allocate them, do you consider the copper content?
Is this close to reality, or do we just accept this as an abstraction?
Yes, of course this is an abstraction. In first instance, we simplif y and we
PVT . . .
crosscheck to see where the anomalies are; but also in the input data.
MF Q: Why are you only considering copper cables and not aluminium cables ! too?
DE A: Because we are only looking at indoor installations and it was mentioned to
us thatit was only copper.
! Post meeting remark from BG: BG would be happy to challenge the member companies  of the
European Aluminium Association AISBL regarding the use of aluminium inside buildings in

Europe , if more detailed in  formation would be provided from the installers who use aluminium
power cables or stakeholders who put aluminium back into the discussion
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SB That is not correct.
PVT | This is what we had from market sales data.
SB It is not only copper.
ES It is not much.
DE In the installers' inquiry, it was also mentioned that is was copper.
ES Aluminium is used too.
Of course , this will certainly not solve our problem; it will make it worse. This
PVT X
will mean that we have more stock and other cables.
Q: If you have to include the aluminium cables, do you increase the lengths or
SB . .
the amount of cables to reduce the losses in you r calculations?
A: Not the losses, because we have to compare the standards of aluminium and
PVT e
of copper cables. | do not know if this will lead to more or less losses?
SB Q: The total amount of cables in buildings will then be higher?
PVT | Q:Inwei ghtorinvolume?
SB I f you add al umini umé
PVT | A: Aluminium in weight for the same resistivity | guess it is lower.
SB Q: You have taken the copper cables based on the stock. But if you have to add
the aluminium?
A: Yes, we can have it on top, but we need to see what the stock and sales data
were in the past. Of course, we need these data for the buildings and
PVT transporting the energy for the crosschecks we do. This means that we have

more cables to transport the same amount of energy, and that the cables are
lower loaded or unloaded probably. There are also other parameters that we can
change, such as the length of the circuit and the number of circuits per area.
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abbr. | Comment/answer

SL [Q on slide no. 88:] The product price is this the total ¢ osts paid to buy the
cables?

PVT A: Yes

SL Ok, because probably the term 'total cost' would be better.

PVT Yes, but | think this is standard terminology in the Ecoreport.

DE An-d here we talking about a circuit as the product, so the price is per bas e case
unit.

abbr. | Comment/answer

[Q in slide no. 90] The 904 TWh for services and 1030 TWh for industry, why do

SB you only attribute them to distribution and not to all of the services or all of the
industry?
A: In the distribution circuits, it is 100%; so the 904 is going to all the

distribution circuits. This is the top level. To the lighting there is only 10% going

of the 900 TWh. Even if you add all the energy losses or transport in an average

DE circuit it could be higher, than the energy consu mption at European level.
Because it going to two circuits, first through the distribution circuit followed by

the lighting circuit. So, you have two times the losses. And if you add them up

you have two times the energy transported.

EN Q: Buttheninin  dustry, there is 15% left that is going somewhere that is not in

the picture.
PVT | A: Correct, the sockets.
FN | mean it also reveals the losses.
DE The losses indeed. Maybe we need to add more base cases, which is one of the

solutions: one for sockets  , one for lighting in the industry.

FN Or at least, if it is close to the distribution that it goes somewhere.

DE But, we cannot also say over here in this crosscheck that 100% is going to the
dedicated circuits.

FN Q: This is an abstraction.

DE A: Yes, itis.

SB Q: Sockets are included in the dedicated circuits?

DE A: Actually, as a circuit it is not. The copper of the sockets is in lighting.

PVT In this model, the lighting circuit models are included with the sockets as base
case 1. Thisis a simplification, but this does not explain the big TWh.

abbr. | Comment/answer

The two categories of inputs for the model, there are factual data, like annual
sales and the measured energy transported; then we have assumptions, like the
length and cros s sections. You need to make a distinction between the factual
inputs and assumptions. The factual inputs need to be respected, because they
are measured. So if adjustments are needed, adjust the assumptions for the
model not the facts.

FN

The lifetime of the cable is also important. If you have the sales data and the

PVT | ifetime of the existing stockée

FN The lifetime is an assumption.

Yes, and we all agreed that 14 years is low; but we already have a stock that is

too high for the energy consumption. This is the paradox that we have found.
We thought the 14 years would be safe, otherwise the stock would be larger and

PVT | the amount of TWh and the losses.

Currently, the stock is a result of sales data multiplied with the lifetime; but this
is assumed.

Q: When we are talking about product lifetime, the existing stock is supposed to

DH increase by 2 or 3% annual. If you calculate that for over 20 years' time that
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will suggest that you will have 50% more cables than that we already have in
our buildings. T hat seems relatively too high. Maybe you should look into that.
How did you calculate the stock increase?

A: It is calculated with the 14% building renovation rate and the 1% new

DE -

buildings.
DH Something needs to be subtracted from that.

Yes, this model is already simple. It is static, thus the growth rates are not in
PVT there.

But indeed, this something that we need to look at.

A Data gaps identified to complete the study (DE) / Discussion on approach
to fill data gaps and the potential launch o f a new enquiry (All)

Besides adding base cases, the data that we have used should also be validated. We

have listed some data gaps [slide no. 95 -100]. We hope that we can get more input on
this; of course, we can aggregate the information and sign a conf identiality agreement.
abbr. | Comment/answer

[Q to all the stakeholders:] Are you intending to send some data, or are you

€S thinking about your lawyers already?
A: The lawyers are always in our mind; in any case, we will try to find more
SL ; . .
data that is suitable for this.
We will ask if it is possible to get data from the different manufactures.
SB Even if we provide information, | do not know how much it will represent the
sector, maybe 50 or 70, 80%.
It will be difficult to raise information from the whole sector and that is usable
SL o
for this kind of study.
CS Well, if you cannot get it, no one can get it.
abbr. | Comment/answer
SL Q: What do you mean with monitoring the energy?
A: Yes, monitoring the energy that is linked to the cable . In a factory, this would
PVT .
mean the loads and how much loads there are going on and off..
SL This data can possible be asked from the installers, because they will also know
the dimensions of the installers.
PVT Yes, byt there is also a standard for_ th is and we can ask how much the standard
is applied, as the architect can be different from the installers.
SL In the case of the high voltage cables, are you looking at the cable makers who
also install cables?
PVT | think the study from the copper inst itute, was done by such a company.
abbr. | Comment/answer
SL It would be useful to have a list with all the missing data.
PVT | Ok, we will circulate this.
abbr. | Comment/answer
| think there are a number of companies that do energy audits, monitori ng
FN campaigns and service companies. | do not know If partnering with any of these
companies could provide us with advice.
PVT One of our activities was that, but the main problem with that they are always

focussed on the most energy consuming circuits.

A Any other business

/
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A Planning and Closure (all)
abbr. | Comment/answer
CS Q: Paul, can we discuss the next steps in the study?

A: The most important thing on the short term is to see which data that we

have and make a short list of the data that w e are still looking for that we can
circulate to all the participants of this meeting; in order to define the data gaps

and possible solutions. This needs to be done before the end of June.

PVT The planning is that we have new input data for new calculations, optimisations,
and the new scenario's at least at the beginning of August, in order to produce
the first draft outcomes and to hold the third stakeholder meeting by early
November.
This means that you will have circulated the drafts for weeks in advanc e. The
CSs L
beginning of October?
PVT | Yes, the beginning of October.

Data of next stakeholder meeting: Thursday 13 November 2014.

abbr.

Comment/answer

SL

Q: Is it possible to have an idea of the future steps after February 2015?

(O

A: How this works is, that the burden of proof is on the Commission. So, we
need to make the case that regulation or Ecodesign labelling makes sense. So

far, | am not convinced myself. Maybe this will be changed by February. So yes,

there is a potential for saving energy, but maybe Ecodesign regulation is for this
not the best way of doing it.

SL

Q: Will there also be public consultation in February?

(ON)

A: Only if a regulatory proposal is on the table, then we will do the next step,

which is consulting the member states, ind ustry, environmental NGO's and
consumers. But, if we are not convinced ourselves, there is no point in
continuing the consultation forum.

It could be that there is still something to do on the standard site and that it will

be discussed further, to discus s whether we need to mandate or not.

SL

Q: That will be some months more on top of February?

CS

A: At the moment there is no regulation on the table, so there is less pressure.
Standards are ongoing and we can take advantage of that.

SS

I understand th at all the options are still open. For the record, as an
environmental NGO, we perceive very clear distinction between the legislative
procedures and normative procedures and the way they are formulated.
Specifically, | am referring to the fact if there is a legislative proposal that is
taken to consultation forum in which member states and other stakeholders

have the opportunity to react; where in as in the standardisation processes,
environmental NGO's and consumers might not have access to consult. So, i f
there would be requirements set on energy efficiency, we would prefer if they

were set in a more transparent process such as the one under the Ecodesign

Directive. This is obviously informative.

CS

Maybe | can explain how the framework works. One of the reasons why
Ecodesign Directive is working reasonable well mainly for households products is

that there are targets on European level for energy efficiency. And the
Ecodesign Directive makes a small contribution towards these targets. All this is

modelled , so you can see how much of the overall target the Ecodesign of
boilers for example represents. With regulation, you have a certain reassurances

that those savings will be materialised, because you will have shift in the

market. When relaying on a standar d, the standard my help products to become
more efficient but you do not have reassurance, as it will be left to the market.
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So that is these distinction between having regulation and a standard, or having

only a standard. Because of the binding target of 205, there is a pressure on

Ecodesign to deliver parts of those savings.

It will be necessary to avoid inconsistencies between standards and regulation;

SL otherwise it will be impossible to act.
That is not the problem. The message is that standard isation is voluntary and
HM we are talking about targets to be finalised by 2020, and we are talking about
products with a lifetime of, 30, 40, 50 years.
It needs to be considered that pushing everything in one regulation is not
JP always the best solution. Making regulations is sometimes not as efficient as to
leaving it to the market to decide to go into the right direction.
HM To clarify access to standardisation point, | will report this to CEN/CENELEC.
SS No, we have access.
HM Ok, than you have to  come to the meetings.
Of course, | accept your invitation; but we have limited resources. | wanted to
SS point out that principal differences we have with accessing and explaining
standardisation if voluntary in any caseé
Not for any case, for example in France, if European standards or CENELEC
JP TC20 are published in France then it is mandatory in France by regulation, by
law. So, itis not exactly always the same.
The point is that the burden to reduce CO » emissions and enhance energy
efficiency h as to be spread across economic and social actors, and if you leave it
cs to the market than it is not clear who is in charge. There is too much at stake to

leave everything to the market.
That is why you need targets and need to intervene in markets. When w
to many doubts with delivering a regulation, you should refrain from delivering.

e have

54




Project report

ANNEX D MINUTES 3RD STAKEHOLDER MEETING ON
13™ NOVEMBER 2014

Date 13/11/2014 Ref. Final version
- presentation 3 ™  stakeholder

Erom meeting

daemst Annex(es): - (draft) reports Task 1 I Task 7

(see documents on
www.erp4cables.net)

To Cesar Santos; ENTR Lot 8 Stakeholders

Copy (CC) :

Paul Van Tichelen, Dominic Ectors, Marcel Stevens, Arnoud Lust

Minutes of 3r d stakeholder meeting for the preparatory study Lot 8 on Ecodesign for

Power

BREY Building, Brussels, November 13, 2014

Present Name abbr.
European Commission
DG Enterprise Cesar Santos CS
Project Team
VITO Paul Van Tichelen PVT
VITO Dom inic Ectors DE
VITO Wai Chung Lam WL
Stakeholders
Europacable Annette Schermer AS
University of Bergamo Angelo Baggini AB
CENELEC TC64 WG29 Jacques Peronnet JP
EDF Maud Franchet MF
CENELEC TC20 Helmut Myland HM
Deutsche Energie -Agentur GmbH Rafael Noster RN
BAM (German Federal Institute Daniel Hinchliffe DH
for Materials Research and Testing)
AIE (European association of Evelyne Schellekens ES
electrical contractors)
ECOS / Sea Green Tree Catriona McAlister CM
ECOS Chloé F ayole CF
Belgian administration Environmental Bram Soenen BS
product policy
OVAM (Public Waste Agency of Flanders) Marc Leemans ML
Aurubis Belgium Mukund Bhagwat MB
ECI (European Copper Institute) Fernando Nuno FN



Project report

ECI (European Copper Institu  te) Laia Perez Simbor LPS

Objective of the meeting

Stakeholder consultation in the framework of a study with regard to Ecodesign of Power

Cables (Lot 8) accomplished under the authority of DG Enterprise of the European
Commission (EC), under specific con tract No 185/PP/ENT/IMA/12/1110333 -Lot 8,
within the multiple framework service contract No FC ENTR/M29/PP/FC Lot 2,
preparatory studies and related technical assistance on specific product groups.

The main objective was to discuss the technical aspects r elated to the study (Task 1 -7
reports).

A Welcome

A Short presentation of participants

A Tasks1-3

A Tasks 4-6

A Break &lunch

A Draft Task 7

A Any other business

A Planning stakeholder feedback and finalisation

Minutes
Welcome (PVT )
This is the last meeting to meet each other before the final delivery of the study to the

commission.

Short presentation of participants (all)
See page 1.

Tasks 1 -3 in a nutshell, incl. latest enquiry input (PVT)

Task 1 (PVT)
See powerpoint presentation.

abbr. | Comment/answer

A comment on the IEC 60364  -8-1 [mentioned on slide 12], the voting on this
standard is positively and will be published within this month [November]. On

JP the standard at European level, there are already positive votes. Tomorrow [14
November 2014] will be the final voting and if that is positive too, then it will be
published within two months. So both standards will be published soon.

OK, if you can provide us the latest news these coming weeks we can add it to

PVT our study.

JP Yes, | can provide th e latest news.

MB The last line 'Qualitative but not quantitative?' on slide 12, what is meant with
it?

With quantitative is meant 'minimal benchmarks' or in terms of legislation 'the

minimum quality that is wanted'. In the report the used phrasing must be
correct. What we see is that policymakers want minimal benchmarks, which is

also in the case of energy efficiency: the state of art should be this.

| think all these ideas are in this standard and are a very broad area. But it
doesndt i ndtheninineum aré far implementation. For example for this

case, this could be that only heating, ventilation and air -conditioning connected
are taken and the cable losses in lighting circuits also. Mainly typical loadings

PVT
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profiles and sample calculations are missing.

One of our problems was to convince especially the installer, as the focus was
safety at first and now we are trying to shift from safety towards energy
efficiency. The first step was very difficult to push every concept of energy

JP efficie ncy, so we have made some consensus. In the future for sure, we will
push more towards energy efficiency in the standard but step by step.
Acceptance of the majority is needed, that is why it sometimes can be seen as
slow.

PVT Yes, it is important that th e standard is voted as it as a first step it could be
updated in a later revision.

JP Exactly.

Task 2 (PVT)
See powerpoint presentation.

abbr.

Comment/answer

CM

A question related to the sensitivity analysis and copper. The copper price,
doesn'tit ha ve a substantial impact on the feasibility of certain solutions?

PVT

There is some documentation on the copper price.

MB

Can | comment on this? We follow the copper price regularly and the price
depends on how much China is storing it in warehouses and u ses it to finance
other growth opportunities. So it has less to do with the demand and supply of

copper, but more with its storable value and financeability value. This means

that it can be stored at a warehouse and that that warehouse can be secured

much better and at a cheaper cost than gold or silver. This is not something

what only | am saying. There are many studies, which say that the copper is
dependent on many factors and that the demand and supply factor is less than

1%.

CM

But isn't something, w hen talking about large volumes and copper, is it
something that we need to consider that the price goes up and how it does
impact the feasibility of the solutions?

MB

But then, again there, you will always have to consider the rest value. That
copper at the end of its service period still has the same value, and most of the

time it has a higher value than it was purchased. Copper can be recycled, let's

say almost 99 to 100%; if you can collect it and bring it back etc. etc. So | think

we should consider ¢ opper price form the let's say first use principal, but when
considering on the life cycle, it is only the processing fee. And the processing

fee, to give you an idea, is about 190 dollars and the copper price 6.700 dollars.

So if it is possible to bring b ack copper to the smelter, which takes time and
money and | won't say that that goes easily, but that process is already going

for the past 20 to 30 years as compared to steel or some other materials. The
recycling is processes on the day. And regarding th e scarcity of the material, it
depends only on the price. If you increase the price, what has happened one

year ago, to 8.000 dollars, there were so much investment done in mining that

now there is so much supply that the price has gone down. So this is th e same
with oil, with steel or another material, | think that we can conclude that this is

the economic cycle. And this is why other studies by the European Commission
including DG Enterprise and DG Energy are saying that copper is not a scarce
material; b ut this doesn't mean that we should throw it away, but use it
consciously.

PVT

And what is also of influence is that copper relies on international factors

MB

It is internationally priced, so it is the same price all over the world. The
concentrates are  coming from 30% from Chili and another 30% from a group of
countries with Mexico, Peru, Indonesia and 2 or 3 others. The European copper
availability is less than 2 or 3% in total: in some extant it is from Bulgaria,
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Serbia, etc. Russia is an important pr oducer of copper. If the availability of
copper will be become important than at the same time our export will be an
influence factor, because copper is used in almost everything.

BS

In Belgium, there is a big smelter as well. I've seen copper being recyc led and if
you only need a few percent extra copper per year, taking into account
recycling, than the prices will shoot out

CM

The price of copper fluctuates a lot, so

BS

If you look at the growth rate o f copper of 1 extra percent per year, the rest of
the year will al wayseé

MB

The fluctuation of copper may affect the

CM

Yes, exactly, if a building company is looking to invest in solutions in the cross
sectional area that he normally could ch oose, but he only can choose solutions
that double the cross sectional area and the prices are high, that could cause
serious issues. It just seems to be something interesting to be look at in the
sensitivity analysis.

DE

Yes, we have it in Task 6.

PVT

Yes, in our sensitivity analysis in principle scrap value is equivalent to a lower
cable price.

MB

One more comment: 30% of the copper consumed in Europe comes from
recycled sources. Also within in our company, all the copper we produce,
depending on the site, between 10 to 100% is from recycled sources.

CM

What is the recovery rate of copper in buildings, for example in cases when
circuits are replaced or a building is demolished, are all circuitry being removed?

LPS

The recycling rate of building is hi gher than 95%. | can assure you that all the
copper in a building is taken away.

DE

In the Ecoreport tool, the value used is 95%.

PVT

We used pessimistic figures on recycling, despite the comments we have
received. Because we think that at the end some o f the copper in building scrap
will end on landfills. We can discuss whether it should be 95 or 99%, but this

won't make the difference, we need to be realistic. At the moment cables are

even stolen before they are installed, which isn't also in the model of course.

LPS

When you buy a house or a building, you make an investment and you invest in
de copper cable that is there. The details in price between the scrap coming
from cables and pure copper fluctuates a lot, the market is really similar. When
makin g an investment in your house as a consumer, you're investing in cables
but also in a recovery that will come in the future, if this is not for yourself than

at least for society. So we need to have a broader view: what is the initial
investment and whati s the recovery for society.

abbr.

Comment/answer

DH

In terms of your base cases: how much of the cable markets does this study

cover regarding installed and purchased? Is it something like 20% of all
installed cables? Do you have a number? If copper cab les in Europe are e.g.
50% of the copper usage in Europe then if the policy measures would double

the copper usage for 20% of cables that would increase the copper usage of
Europe by 10%, which would be significant. So it would be interesting to see as

wel | how much of the copper market we are expecting to affect.

PVT

The impact on the share can be calculated.

DE

In Task 2, there is a section on how much copper is sold in Europe and how
much the estimate is for cables.

FN

According to the comparative st udy, the base cases of 2010, the BAU scenario
points at 374 kton conductor material. This has to be compared to 4.5 million
tons as product market in Europe and represents 8%.

MB

| don't know from data if it is 50%. Based on my market knowledge, in total
electrical applications, everything included, will still be less than 25%. Of which
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copper is just a small part.

DH

The European Copper Institute said that it is around 8% for cables.

PVT

We can more or less deduct it from our figures and it is rather like 10%, so this
isn't the majority of copper installed for this application. If we double it, this
won't have that big of an impact.

FN

When we are talking about installed in buildings, the power cable market is
much biggeré

PVT

What we've seen in the annual reports of the cable manufacturers is that the
cables we are talking about are estimated as one third of the turnover and the

biggest is 5 to 7 hillion worldwide and the European share is part of that. In

Task 2 we have also included references and our analysis of the most important
annual reports. When we compare our figures, we think that they more or less

fit. So we cannot say that that amount of copper cables, 5 -10%, is an
insignificant part of the turnover of those companies.

MB

If the average  consumption per capita in Germany becomes the European
average, it will double. The amount of copper used in Germany, is | think 15 kg

per person. The European average is less than half, about 5 -7 kg. So, the
copper usage in Germany, if going van 15 to 30 kg, of course will have a bigger
impact than let's say for Bulgaria where than it will goes from 3 to 6 kg. So we

need to be careful with the general assumption that it will double for whole of

Europe.

PVT

In Task 2, there is an overview. Table 2 -7 give s more data on this, which
confirms this more or less.

DE

Yes, when looking there, you can see that cables for low voltage energy, it is
about 1,000 ktons and the total is about 3,000 ktons, but this includes Russia
and east of Europe and more than just in buildings.

PVT

So the figures are there and we can come back on the impact in Task 7 with
reference to Task 2.

Task 3 (PVT)
See power point presentation.

abbr.

Comment/answer

MB

A question on slide 24: these end -of-life parameters are for the w hole of
Europe?

PVT

Yes

MB

Because in some of the east and south European countries, the recycling rate in
general is much lower compared to Flanders, but | think it might be realistic.

PVT

But even then, it must be realistic in our model. We have a li fetime of 25 years,
so it will only have an impact in our model after 25 years. These figures are

applied only in our study 25 years ahead. We cannot know what will really

happen at that moment. So, we might be pessimistic. Normally, in all studies of

this kind the actual figures are applied, but of course the habits of people might

change. So when implementing a policy measure regarding the end -of -life of
cables installed today, the impact will only be over 25 years. So there is plenty

of time to work on't  he recycling of cables. We can make recommendations on

the recycling of cables, if there are ideas on that, but this is relatively outside

the scope of this study focusing in new products brought on the market. In our

study we have made reference to the st udy by the OVAM, also on recycling of
insulation materials of PVC  -cables. But on other cables, like flame -retardant
cables, there is no data on the recycling. We can recommend studying more on

the recycling of other cable insulation materials.
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Tasks 4 -6, based on updated input incl. improvement options and sensitivity
analysis (PVT/ DE)

Task 4 (DE)
See power point presentation.

abbr. | Comment/answer

One comment [on slide 30]: this is not due to the fact that you use DC that it

will improve, because if you do the same with AC, it will be the same. What
happens is that you will increase the voltage, and then you can use AC or DC to
get the same results. SO in my opinion the comparison you take is not fare.

JP

Yes, but the point is on the insulation m aterial. People regarding insulation
PVT | material say that the insulation is fixed by the peak voltage and that it is always
higher in AC than in DC due to the alternative current.

Yes, but you are only taking one part of the problem, which is insulation, and
then you take the conclusion of that one part and apply it to the whole, saying

that the whole building will be far more efficient. In my opinion, mentioning it in

this way isn't fair. Today we do not see a big advantage of DC on AC; this is

only due to way the current is used. For example, it is comparable with using

gasoline or diesel in a car, it doesn't improve the efficiency.

JP

But we say, on system level, the impact is bigger, because you need switches

and with DC it is more complex to interr upt the current due to the arcing

PVT | problem. So in our text we also say that is more complex to switch from AC to

DC and that it i sndt easily. I't's an ong(¢
where they are doing it for lighting.

Yes, but the problem f  or the US is that they use 110 AC, so in comparison the

P impact is much bigger than in Europe with 230 volt.

MB Is this so widely spread that you need to mention this?

No, but it is only to mention something. This is the only BNAT that we know of

PVT .
that we can mention.
DE But is commercial there.
Yes, we know that there is some experience with this. But once again, if you
JP increase, do the same with 400 volt AC you will have exactly the same results.
Therefore, | do not agree with this.
MB | think y our statement can be added in addition.

PVT It is mentioned

P For me it is not DC, it is the voltage and if you increase the voltage, than |
agree, but do not mention DC or AC.

No, but we think that with the same amount of insulation around the ¢ able, you

PVT can in DC use it for a same safety level é

No, sorry, it is not DC; it is really linked with the voltage, so increase the

JP .
vol tageé

Yes, it is with the voltage, but the voltage in AC for insulation is peak voltage

PVT and not the RMS voltage.

Yes, but we have a good example when we move to project normally; we would

use 400 volts AC when it repays. When we move to projects, to design, to
improve the efficiency we would move to 690 volt. And then you improve the
efficiency, but it is really the project, and most of the times the technology isn't
JP available and we have exactly the same problem. Except when you replace the
copper by silver or gold, but economically it doesn't make any sense. And this is
exactly the same, so we know that there a re other technologies. But today the
costs of those technologies aren't good and actually if you mention increase of
voltage, | would agree, but not changing the type of the current.

CM I've thought with DC that there are advantages with power factors as well.

JP Yes, but it is totally different, because you also need a lot of convertors and

60



Project repor

t

when speaking of using DC voltage, like in your computer, there are probably
12 different voltages and needs a convertor for each. Once again, it is really
something complex that is not liked with AC and DC, when you increase the
voltage you decrease the current, which is the flow in the cable then you
improve the efficiency.

We going to keep mentioning this in the report as a reference, it is a reality;

PVT | companie s are bringing related products on the market. For example, Philips
and ABBEg
For sure, there is some technology; once again | don't say that it isn't one. But
this can either be done in AC or DC. On one of your first slides, you mention
P new technology , but this not new technology and not linked with issue of AC T
DC, but it is linked with the voltage, a higher voltage. It's the same with
lighting, maybe in the past 12 volts was used and moved to 25 volts, by
increasing the efficiency of the system and not linked with the
No, but it is linked to the voltage and as far as | know, the maximum voltage in
PVT DC is always higher than in AC in RMS. Maybe you disagree with this, but this is
what I've found in the catalogue. What we are saying here is th at the RMS
voltage for a same cable is always lower as the DC voltage.
P Yes, but in this case, we also need to speak about the problem of insulation,
when you are in DCEé
PVT | Yes, that is what I've been trying to say.
Yes, but the magnetic field is always in the same direction, so the insulation will
P be destroyed more easily resulting in a higher frequency of cable replacements,
far more often than AC. | don't say this isn't the truth, but it is just a part of the
truth.
PVT Ithinkitisbroadera nd very difficult probl emé
JP Yes, and this is where I'm not comfortahbleg
PVT |But this isn't important hereé.
JP Just say that it is an example, but donét
PVT This is just the PowerPoint, please read the text in the report; we ha ve
reformulated.
P Yes, because once again, if you move to DC, there will be a problem regarding
safety. When cutting an installed cable, there will be a fire.
PVT | Yes, the fire risk is higher.
The last sentence on the slide [# 30] also says "There fore it will not be
MB . . . N
considered as a viable BAT improvement option.
CS Please document the stakeholders' views and move on.
Yes, and if you have articles, please send it to us and we can refer to it. Critical
views are certainly welcome, as the artic les of the EMerge Alliance are mainly
PVT commercial documentation and overly optimistic. Important aspects that we can
use more information on are on arcing, the difficulty to interrupt currents in DC,
and safety and fire hazards.
abbr. | Comment/answer
It is mentioned several times that the insulation cycles should be different
between AC and DC. In the tables of the cable standards, you will see that all
HM the small sizes with the same insulation cycles, is not because of safety, but is
because of mechani cal reasons to produce such a cable. So all the low voltage
area has a cycle due to the ability to produce this layer with regards to safety.
PVT We can men.tion this,.while it is less relevant. More criticism on what we have
found in the literature is we Icome.
HM There is a lot of discussion in AC on usage of DC.
Yes, we have also seen it in the literature. Therefore, | think we need to keep it,
PVT | as we need to avoid loopholes in legislation, if legislation is only made for AC.

This is the main reaso  n to keep this here.

61



Project report

Slides 31 and onwards on Task 4 only present what is changed compared to last
meeting. For the full text please consult the report (see documents on
www.erp4cables.net).

abbr. | Comment/answer

A question on the design options, it was mentioned elsewhere that changing the
CM design of circuits it should reduce the losses as well, but this is not considered
as one of the options.

It is not considered as an option, because it is on system level and it is the
DE design of an electrical  installation. But is in the sensitivity analysis: what will be
happen if you have longer cables, so it is considered there.

Another thing as far as the options go; it seems that the technology options
CM focus on the energy side of things. Are materials a spects such as the insulation
not considered? Is there an intention to add that?

We have considered materials in the next tasks. You will see that we have
looked at it with the impact parameters of different solutions. But we did not
DE look at an improve ment option when you have a different kind of insulation. We
also hadn't seen more information on this in the study of OVAM. The main thing

is that we don't have any data.

The first thing is to produce the outcome and then we can see what the relative
PVT impact is of insulation material. But in the study of OVAM also didn't point out
any new manufacturing techniques or materials, only some rough mentions.

Yesterday, I've seen some data on television recycling and what we saw is that
the recycling of p lastics is very complex due to the many different plastics and
BS different flame retardants. | don't know if it would be possible to have a
simplification in the materials used, because everyone uses a different flame
retardant in PVC that is incompatible.

| can give a short reaction on this, there isn't much but there is some
experience with the recycling of plastics. Technologically a lot is possible, but in
many cases it is an economic issue due to the collection of small volumes of
plastics. Also in  general, secondary material contain a lot of contaminating
materials in it from the splitting and then it is costly to make the plastics
suitable for recycling. So in many cases it is an economic issue as well as the
absence of a good market for moulding products, as mixed plastics in general
can only be used for moulding products.

AS

CM So, is it something that can be assessed as an option?

AS Yes, we should look into it further, when relevant.

HM When talking about recycling, | think it important to men tion that due to safety
reasons it is not possible to use recycled materials as an insulation materials.

AS Yes, it is always downgrading.
So, when a cable is separated, you will have copper parts and some kinds of

HM plastics. You have to separate them to get the copper, and the remaining

plastics are being used for producing bumpers or something else. Is this the
kind of recycling you are talking about?

We can get contact with the contractor of our study to get more information on

ML the end -of-life.
Yes, we have read the study but it wasn't detailed enough, it rather confirmed
what we already had on that standard materials can be recycled. But of course if
we can get more details on the composition from the manufacturers, that would
PVT be better. Al so it is not documented which fraction of PVC is recycled. Another

issue is that the currently used cables are apparently recycled according to your
documentation and it is technically possible, but there are also halogen -free
cables on which we have no do  cumentation of on how they are recycled. In our

study, this is only recommended as something for further research.
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| can confirm that there have been internal studies on the product waste, where
the plastics are still in the process but contain alread y some of the materials
AS mentioned in the table. Then they can be recycled and used in the process
again. Whereas at the end -of-life, the plastics have contamination in it, as
where HM was talking about, and that's the difficulty. So it isn't the material
itself, it is the EOL material.
MB The word recycling should be used more precisely: is it upcycling, used in the
same purpose, or down cyclingé
We followed the MEErP methodology and in the method there is no closed cycle
PVT philosophy in the sense that the recycled products are used in the product itself
and that there is a bonus for this way of calculation. Of course, this is a general
point of discussion and copper could be used in plumbing or in cables/
For example, recycling of this mobile phone , if 98% recycling of the copper can
MB be achieved this would be very good, because for the remaining 2% the costs
will be very high.
ML | think that in our study it was concluded that is possible to reuse the plastics
into new production of plastics for ¢ ables.
PVT Yes, but it wasn't concrete in which kind of plastics we should use as filler
material. Itis a general idea.
MB Well the point is, that we can make recommendation that it should be promoted
etc.
PVT If they are available, such precise rec ommendations could be included in the
studyé
ML The recycling cannot intervene in the prod
PVT Yes, but it is possible to make products that are more easy to recycle, by using
another compound for insulation material.
| understand this  is an important topic, but as | saw the core was about cables
ML . - .
installed inside buildings and the energy losses.
PVT | Yes, and there are other directives on this such as the EPBD
CE Well, the EPBD is not good here. This study should be more than only bas ed on
energy.
PVT | This is something that can be addressed.
MB It can be taken into the recommendation.
What you can find in our findings is that in certain applications it is indicated
PVT S .
that it is important to look at it.
Task 5 (DE)

The main di fference with the previous version of this task is that we now have 9 base
cases instead of 5.

abbr. | Comment/answer

Question on slide 38: only copper and aluminium is used as conductor

SB materials, but is no there also a type of conductor of copper pla ted aluminium?
AS No
PVT You can find it in loudspeaker cables for some commercial applications, but not

in buildings.

abbr. | Comment/answer

Shouldn't you consider some rest value and how? The prices are always higher
than at the time of installati on, it never has gone down. It can be significant

MB when you are looking over a 10 or 30 year period. Also as the Commission
always distinguish processing costs and material costs in their discussions.
DE I'm trying to remember if it is in the Ecoreport too l.
PVT |Probably, there is a scrap cost. We can d
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ourselves.
Isn't that a bit irrelevant? As cables are basically being replaced by thicker
DH . : ; .
cables instead of thick cables being replaced by thinner cables.
In t his case what | mean to say is that there is no money allocated for rest
value. It had some value and usually is increased. So if conservative estimates
MB o L -
are taken for the existing value, than it is more realistic to also take a rest
value. Or installation based value.
If a less efficient cable is replaced than there is a benefit, but this would make it
PVT : . . .
even more complex. Keeping a value at the EOL is probably the simplest thing.
| was also thinking about who is doing the investments, is it the bui Iding owner?
DE
And who gets the rest value of the copper?
abbr. | Comment/answer
JP What do you call connector cost?
DE Using a connector in a circuit, having a connector.
Without protection, or an outlet? Because there are things that need to be ke pt
P in mind when the section is increased, like doubling the protection. And the size
of the circuit is limited if a second outlet is added. Just keep in mind that there
are limitations.
DE We have qualified this somewhere in the text, by speaking about e xtra circuits
or outlet.
JP Okay, so you are aware of this issue.
So, does this imply that all what is installed behind the cable will be more
expensive, because of the use of a different section? Knowing that the
residential sector is 75% of the bui Iding stock, did you do the exercise on the
ES . : . . .
return of investment of an electrical installation that an installer has to sell
including the changing of the cable and the benefit of the energy savings for the
owner?
We do not focus on the residential se ctor, to be clear; we mainly focus on the
dedicated circuits that are well thought and well installed. There it is mainly
having enough space and the possible issue as just explained on the protection
PVT . N . .
device that needs to be changed when circuits are in ce rtain levels and ranges.
In principal, a proportional installation cost will increase in our model. When
going to a bigger section the installation cost will change proportional.
DE Due to the outcomes of the first screening, the residential sector was e xcluded
in Task 1.
In the residential sector, or in sockets, or in lighting, it might be very difficult to
PVT do this. In other circuits where we are focussing on, it is quite common to select
certain CSA, and change the whole range with certain prices.
Well, the question remains the same, even if you don't consider the residential:
ES the return of investment between the investor, occupier and the installer; how
can an installer sell this, what is the benefit?
PVT | This will be show in Task 6.
What we have seen in the responses of the installers on the enquiry is that
DE when selling an installation, only the investment is an important aspect for the
customer without looking at the long term or the ROI.
None of the installers indicated that he co nvinced a client to choose a bigger
PVT | CSA. So we don't have evidence or examples that a client asked for a bigger
CSA than required by the safety standards.
Wa n't to comment t hat cables are already
P know what you concluded in Task 6, but the conclusion can be that there is no
need to increase the CSA further as it is already oversized. In the case of the
industry sector this is different where the cable is optimized.
PVT Statistically this is confirmed by the cross checks, that most of the cables as you

say are already oversized. For a big part of the cables your statement is true. In
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our findings we saw that when the load parameter is taken as a median for the
calculations, we end up with a number for the energy used that is much higher
that the energy produced in the EU.

MB | think this is normal, probably the safety standards refer to the peak value,
resulting that the average value is much less.

P It's just an optimization between safety, energy efficiency, manufactu ring and
S0 0n, so itis just a combination of all these factors than just only one.
I'm also participating in the European Commission group on energy efficiency
financial institutions, there is said that there is 50% potential in buildings and
50% in the industry. And there the issue is that what we design today will

MB determine the lock -in effect for the energy efficiency. So | will support you to
consider the energy price, although it is not realistic at the moment as in some
places it is said that th e price is too low and in other too high. At what time will
the installer be considering the energy price in its operation?
This is what we've included also in our standard, to check especially for

JP commercial buildings that the way a building is used w ill evolve in time and the
building in time can remain energy efficient.

abbr. | Comment/answer
Suggestions for a cross check: the amount of fixed copper sold in the EU has

DH been constant since 1980. Try to figure out if the stock has been growing with
the same rate. This is a linear growth not an exponential.
The following nuance has to be made on that: the copper usage in western EU

MB before and after 1989 was around 1.9 to 2.0% at the most. Whereas in the
eastern EU, the usage has doubled. So you need to be careful with taking an
average growth for the whole EU.
We have the feeling that with the cross checks it is already done; we have the

PVT . .
right order of magnitude.

DH My suggestion is more for the projection of usage over 30 years.

LPS | wou Id like to clarify: we can give EU -27 data for your assessment, but this is
not 60% but 80%.

Task 6 (DE)

See powerpoint presentation.

abbr. | Comment/answer

MB Why are 'heavy metals' mentioned in this discussion [slide no. 61]? | thought
we only had copper and aluminium.

No, this is one of the standard indicators of environmental impact that is

DE
calculated by the Ecoreport tool.

Want to mention that this great that this indicator is included in the assessment,

LPS but it should be taken with cauti on and for a hotspot analysis this is alright.
Because there are a lot of discussions on the method behind the assessment of
this indicator and is not as strong as other indicators.

MB | think a footnote will be useful here.

DE In the report is mentioned that the Ecoreport tool and the MEErP methodology
are used.

PVT We can add_ that this has to be studied more in detail as a research
recommendation.

Even with the other indicators and the graphs with the results per phase, it

LPS should be mentioned tha t the results need to be taken with caution. Because

the Ecoreport tool is used and that isn't the best LCIA -method.
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abbr. | Comment/answer
AS What exactly is included in the production phases? Plastic, copper, from raw
materials?
Yes, itis notonly  the copper. So the complete production of materials, including
PVT :
the transport and packaging, etc.
abbr. | Comment/answer
MB What's the unit of the graph om slide 647?
DE In the report, in the caption of each graph the unit is mentioned.
abbr. | Comment/a nswer
On slide 67, again the rest value is not included yet. If added the simple
MB payback period will be less. In other studies, it was recommended to keep the
materials within the EU for recycling, urban mining, etc.
PVT We will certainly mention thi_s . We can add there is a strategic stock, making us
less depend on other countries.
Recycling of plastic and other materials can have also a rest value and not only
MB . o . )
used for energy production. However, this will make it more complicated.
DE We have to see ifitis possible to add it into the Ecoreport tool.
abbr. | Comment/answer
CM [slide 70] The product price is it included in the sensitivity analysis? Or
something you are going to do?
DE Yes, to see the impact on the life cycle cost.
Continua tion after the lunch break: draft Task 7 - policy options, scenario's,

socio -economic impact analysis and sensitivity analysis (PVT/DE)

See powerpoint presentation.

abbr. | Comment/answer
Just to complete you with regards to the losses [slide 78]. | kn oW in certain
ES countries, national associations have developed tools to calculate the losses,
such as Norway, Switzerland, probably the UK too. So it can be used to
calculate the losses directly, just by giving the right parameters.
PVT Yes, we've seen tha tand some manufacturers referred to it.
It is not manufacturers. It is the national association of installers; developed,
ES o L
maintained and managed by the association itself.
PVT | That's nice, we can add this.
abbr. | Comment/answer
PVT | Another though tis on ohmic resistance.
You stress ohmic resistance, which is really fine. All the tables in the standards
HM give the ohmic resistance in an easy to express name, for example 50 mm2. Do
you think that the value of 0.187 ohms per km is helpful to decid e which kind of
connector you have to use, or kind of fuse?
PVT | Indeed, from practical point of view for mounting the CSA is better.
Is the DC ohmic resistance helpful? And the maximum load on 20 degrees is het
HM really running at 20 degrees? The ohmic resistance is needed at the maximum
temperature. And only then a 100% load can be given.
PVT Any ideas on this are welcome. It is not to replace important information as the

CSA. ltisjust for having more easy accessible information.
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AB

I have thought about this concept. First, the resistance needs indeed to be
combined with the cross section. Then, resistance at 20 degrees or at maximum
temperature; it would be better at maximum temperature, but in this way you

will put high -performance insulation in a disadvantage. So in my opinion 20
degrees is acceptable for everyone.

When making the dimensional analysis of resistance, you will discover that
resistance is watt per m per amp. Therefor my crazy idea is not to provide
resistance, but the same value bu t expressed in terms of watts per unit of
length per amp, which allows the comparison of all cables in quite a
communicative way on the same level.

CM

| think it is useful to move away from the focus on CSA, when you start to think
about energy efficien ¢y and reducing losses. If you look more at resistance than
you could have more technical solutions to achieve that way, e.g. an aluminium
cross section and such and such. This will encourage a more holistic viewpoint
when specifying systems.

MB

| think that we can have a combination for a transitory period. It is for our
group to decide how we can achieve the objective energy efficiency and which
parameters to use and which path to take.

HM

Sorry, it is different. A lamp or a final use appliance is the end of the whole
chain. The cable is something in between that needs clear communication with

all electrical parts to which the cable is connected. So for installing the cable it is
important to know what the connection points are.

MB

How else can you m otivate a designer to think about the energy efficiency of a
cable?

CS

It will be highly unlikely that the Commission will propose an Ecodesign
regulation with information requirements only. The normal way around is that

you have hard requirements on ener gy efficiency that makes economic sense
and then you can think about information requirements on top, which don't

have to make economic sense per se as there is already regulation.

PVT

Okay, please provide use ideas.

abbr.

Comment/answer

CM

In case of the application of minimal energy performance, it doesn't need to be
focused on a ban, for example of small CSA. It can focus instead on the losses
in installed circuits, e.g. all industrial installed circuits must not exceed 5%
losses. So ratherthanf  ocussing on CSA, you focus on performance of a circulit.

PVT

Yes, this maybe can be combined with the idea on information requirements.

CS

Even if we stretch the limits of the Ecodesign directive to that extend, we would
be challenged by the free moment o f goods. What would be the case of
harmonising that on EU level? Which | can't see.

CM

Another option is the adoption of voluntary agreements. To avoid the regulatory
issues on a flexible way.

CS

Who would be in charge of that? The European installers' o rganisation?

PVT

We can add this idea.

abbr.

Comment/answer

BS

If the definition of ‘a product' would include services as well this could make a
difference. So that the installation can be included as well. In Ecodesign | think
only a good is a product , which is different from standards that refer to a
product as a good as well as a service.

(O]

Let's imagine if we consider regulation, on whom will the legal obligation be?
Who has to design for energy efficiency? The installers, the architect?

PVT

Every country can decide for each self. There is also no decision yet that this
should be decided at European level.

CM

Another in Ecodesign is energy labelling. Is there an option to label circuits?
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| PVT | A possibility is to include it in the EPBD.
abbr. | Comment/answer
FN Should the legal obligation be on the one who makes the calculations?
BS But the installer can install something different than what was designed.
In principal, the installer is the one who brings a product on the market. He
PVT ' .
makes the final delivery to the end user.
MB Can't you make the one who is responsible for the safety also responsible for
the energy efficiency?
In some countries that is the case and the certifier has the final responsibility.
PVT But what about the manufa cturer?
We need to state in the reports who are the responsible parties and what does it
imply?
There is an additional complication. The requirement cannot be verified in the
product itself, making it hard to rely on self - certification. Meaning that yo u need
CS . o . . : A
third -party certification and increase in compliance costs, which is difficult to
convince Member States.
abbr. | Comment/answer
It's interesting to have analysis on how the EPBD can help, but little legitimacy
CF to do so, as the point of this st udy is to see what can be achieved with
Ecodesign and not to shift that to EPBD.
PVT | We are bringing up the idea.
To confirm, is it that we cannot do Ecodesign because we cannot discriminate
BS between professional cables and household cables? Meaning th at lower CSA
cannot be band?
PVT Yes, but there are always applications in the industry sector that uses small CSA
too.
In the power transformers study, we had a similar discussion. Where we came
to the conclusion that the best way forward was to mak e TCO embedded in their
tendering processes mandatory for utilities, as each transformer has unique
design specifications. This was agreed on by all, but this isn't something that
can be done with the Ecodesign directive because it is addressed to
CSs manufact urers when they place products on the market. The question is, in the
transaction between the one who designs and the one who installs the circuit,
how can we make sure that they take into account energy efficiency over and
above safety? The transaction go verned by private law, in contract, so maybe
the best way is not by regulation. Will the standard alone suffice to make sure
that energy efficiency will always be taken into account?
ES | think it all depends on the client.
What drives the award of ¢ ontracts? Is it purely on costs? Or is the one who
CSs puts the contract out requiring that energy efficiency is taken into account? Is
there a driver for this?
Installers will respond on the demand. It is not requested. More and more
technical solutions on the field of energy efficiency are done, but not
ES automatically. On the other side, there are already energy - efficient technical
solutions that are proposed to the client. The rest is negotiable between price
and the willingness to invest in technical s olutions.
abbr. | Comment/answer
BS For plastics, if you manufacture a cable how many plastics, flame retardants and
other additives goes in there? What does it depends on?
AS | think this is out of the scope of this study. Therefore we did not provide any
detailed information on recycling.
CSs The question is, is there anything that can be on regulation to improve the way
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cables are recycled?

No, as already explained, the copper value is very high. So as soon as cables
come available on the market at the EOL and they are collected, the copper will
be recycled. Resulting that the plastics come available as well. But only if there

AS is an economic viable way to recycle the plastics, than the plastics will be
recycled. This also depends on the type of pl astic market, who the recycling is
organized e.g. PVC is very well organized. But it will not always go to a recycling
company.

BS Can a manufacturer easily switch day by day which type of plastics it uses?

AS No, it is well specified.

BS Is it then po ssible that manufacturers only commit to using only one type of
plastics?

No, that isn't possible, due to safety issues and fire resistance specifications. It
depends very much on the specifications of the customer and the applications of
AS the cable. B ut the problem with EOL recycling is not only the substance of the
plastic itself, but also the contamination by the shielding of the cable when
splitting the cable.

CS So the only secondary use of plastics is downgrading?
AS Yes
Is there anything that can be done at the design stage of the cable without
CS - : ;
compromising the properties of the cable and would prevent downgrading?
No, there too many causes. If the insulation material is used with a chemical
HM modification of the properties, for example heat treated to get cross linked for

certain mechanical strengths, than the material cannot be used again. It cannot
be extruded again. Another material, the volume of it is too small.

abbr. | Comment/answer

We need a better characterisation of differ ent policy options. Not with
comparing labelling with labelling, and BAU and Ecodesign. Go deeper into the

CSs characterisation of the different policy
whether or not to go for Ecodesign. Putting that a side, what would be the

savings with an Ecodesign scenario?

Yes, indeed. But we can also use your feedback on the options. The first step is
to identify the presented policy options better, followed by how they are linked

PVT to the scenario. Of course, the weaker options w ill always have uncertainties
whether they will be implemented.

CS You have been through this before in the transformers study.

PVT | With the transformers we were surer on the loading.

CSs Just make assumptions and document it.

abbr. | Comment/answer

What the directive says is that the requirements should be set on the level of
least LCC or similar, so the magic figure we need is the difference between BAU
and the least LCC. Whether it is feasible or not, that is a separate question, and

€S whether that can be archived with the Ecodesign directive is a different
guestion. But that in itself has a lot of value, when we are talking about half a
TWh than we can go already, when talking about 50 then we're talking.

BS That is why | was wondering why you di dn't take for scenario IV: the Ecodesign

scenario, D3, BAU, leaving BC 2, 3 and 6 out.

CS There is potential but difficult to tap.

BS Slides 81+82 on policy options are to unclear.
PVT | Yes, the options were not linked but will be more commented in th e final report.
Conclusion of the stakeholder meeting : the policy options needs to be reworked

and depending on that redo the rest among which the sensitivity analysis.
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A Any other business
Planning stakeholder feedback and finalization (all)

Deadline for stakeholder comments, input and position papers: Saturday 20 December
2014.
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ANNEX E MINUTES OF THE MEETINGS WITH

EUROPACABLE
Date 28/10/2013 Ref. ETE/N3582/2013 -00XX
Paul Van Tichelen, Marcel Annexe(s)
From
Stevens :
To : Cesar Santos
Copy (CC): Dominic Ectors
Subject : Meeting with Europacable on scope
1 Prese nt
Contractors:

Paul Van Tichelen, technical project manager power cables, VITO (Belgium)
Marcel Stevens, expert power cables, VITO (Belgium)

Stakeholders:
9 Dr. Volker Wendt, Europacable
1 Annette Schermer, Prysmian group
9 Friedrich Miller, Nexans, Standardi zation Director

1 Minutes

Europacable: has a competition law policy for meetings, amongst others it is not

allowed to exchange individual company data on e.g. sales or inventory volumes.

Europacable: In line with the letter sent (9 October 2013), Europacab le suggest to have

as scope Al ndoor Low Voltage electrical install ati
From the title and the enquiry to installers they have deducted that the study team is

moving in that direction.

VITO: For what matters accurate evaluation (point 3), VITO stated th at we are working

on such an approach that models electrical installation topologies and typical loads. It

wi || be presented at the stakeholder meeting. VI TC
installed power cabl es i n bui | dstalaion Gs takdneimtoc e t he
account.

All: Parameterization of installations and loads is not easy, e.g. distribution of loads.
Length & method of installation (& ambient temperature) are important parameters.

Cable as part of the electrical installation, a c lear definition of electrical installation is

needed.

Nexans: has an online tool for optimizing energy sé
Nexans: AAlIl owed | osses in the cabled as parameter”
Prysmian: In their rough estimates renovation rates are 2 -3% and lifeti me 40 years.

Europacable: CSA is connected to cable resistance in line with VITOs current analysis of
standards.

There is import from China/Turkey.

Problems with poor cable quality were reported in the UK by http://www___.aci.org.uk/
Europacable: They had questions whether and how VITO will deal with other Ecodesign
aspects compared to energy efficiency?

VITO: replied that MEErP will be followed and has a mini LCA approach on board, this
means we do not look to GWP alone but it is not the intention to focus on improving
other environmental aspects such as treated in the ROHS directive.

VITO: how are cables recycled and are there improvements possible?
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Europacable: Cables are shredded and insulation is separated from copper afterwards,
this is common technology with no improvement potential related to cable design.

Burning off insulation from cables is not done anymore within the EU.

1 Actions

Europacable: They will motivate more members to provide input to the enquiry if

nee ded, therefore VITO will provide input without disclosing confidential information on

who replied.

VITO/EC will organize a stakeholder meeting and present draft Task 1 - 3 status info.

In parallel with the study enquiry there is an on -going inventory of the different
installation standards in the EU member states T (big) differences because of historical
reasons. (This could serve as back up and/or complement for the study enquiry?).
Europacable/Nexans: can assist in providing ideas in parameters and standa rds.

(europacable

Notes of VITO - Europacable Meeting held at Europacable offices on Monday, 28
October 2013

Brussels, 13 November 2013
Europacable proposes to publish this d ocument on the EDD website for public reference.
Key topics of discussion

1) Definition of scope of the preparatory study under the EDD revision
A VITO and Europacable agree that the scope of the preparatory should not be limited
to fAipower cafthluges & oi tbeelwfi,dened to fiinstall ation s
A VITO highlights that the approach to consider low voltage electrical installation
systems will however partly originate from the losses caused by cables inside
installations systems. Additionally it is recognize d that other parts in the electrical
installation and the way the installation is constructed have impact on the losses.
A VITO highlights that the study concerns energy losses in cables in LV electrical
systems in buildings. VITO recognizes that also other parts in the electrical system
and the way the system is constructed impact the energy losses of the cables. The
intention is to clarify that all parts in a system are interrelated and interfere with
each other.
A VITO points out that the key challenge will be to model the following three
dimensions:
0 The array of parameters for the installations
o The array of standards relevant for installations at the level of all EU
Members States
0 The array of safety requirements relevant for installations at the level of all
EU Member States
A Europacable pointed out that the existing standards for installation systems give
guidance for the selection of the appropriate cable cross section taking into account
specific application parameters like
0 Requested ampacity
Length of the cable installed inside the system
Maximum allowed voltage drop
Installation conditions (ambient temperature, heat dissipation)
Maximum operating temperature for cables and the full installation system
Safety fuses and short circuit time
Number of cables p er circuit

O OO0 O0OO0Oo
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A Europacable stressed that it fully supports the EDD objective of increasing energy
efficiency. Europacable member companies have internal tools available to support
customers / installers to select the optimum cross section of the cable for a de fined
application/installation system

2) Input to VITO questionnaire for Cable Manufacturers , September 2013

A Europacable is fully committed to support the collection of data as outlined in the
questionnaire, but is limited by strict EU competition requir ements that need to be
duly respected.

3) Actions agreed
A Europacable to inform VITO about the accuracy of the resistance measurements for
conductors described in IEC 60228 (conductor standard)
A Europacable checks if standard correction factor exists for th e load distribution.
A Europacable to provide links of Prysmian and Nexans tools for calculation of
optimum cross sections
A Europacable to revert VITO questionnaire with maximum available information
related to code designations and installer standards
A VITO a nd Europacable to ensure regular updates.
ENDS

In the second meeting between VITO and Europacable, held on May 13 " 2014 , the
Europacables comments were discussed. These can be found in  Annex F .
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ANNEX F COMMENTS AND RESPONSES ON TASK 11 3 (VERSION 1)

Organisation: European Copper Institute Name: Fernando Nuno Date: 3 Dec 2013
(Fernando.nuno@copperalliance __.es)
Document Section in | Page VITo
comment 9 Topic Comment Proposed change
document | number
relates to
Proposal to
consider this
in Task 7, the
Residential installations ?rﬁngffeﬂill
Agreement that focus should be on the services and could be considered Pax
; : remain low?
industry sectors. under the light of the
Task 1 Chapter1 | 9 Summary necessity to renovate Is there
However, for the residential, the issue remains in the very electrical installations information on
old installations (as stated in section 1.3.1.4, page 58). having more than 40 the
years. . .
installations >
40 years? Are
they
significant?
Task 1 112 14 Caplgs within | Agreement to exclude T&D networks and focus downstream | noted
buildings the meter.
Task 1 1.1.3 19 Z’égggsed Agreement on the proposed scope - noted
Copper alloys are used only when special properties are )
Task 1 1.1.8.1 25 Conductor required (improved mechanical strength or other). However, | Delete mentions to
material copper alloys conductivity is always below pure copper. In copper alloys. OK

the context of fixed installations, such alloys are not
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representative

Deleted

Power factor is taken = 0,8.

Harmonize Task1 and

OK

Task 1 1.1.8.2 27 Power factor Task 3 (chapter 3.1.5.2
Later in Task 3 itis indicated = 0,9 Power Factor)
Task 1 1197 39 Sales volume | According to ECI sources, 924 kTon of copper refers to Remove the word oK
e copper projected 2030 sales for wire and cable in EU (BAU) Awor |l dwi deo Removed
Noted
Voltage drop
~ . . reduction has
fiThe higher these voltage drop values the higher the energy an important
losses in the cable (e.g. for a resistive load a voltage drop of 5% impact on
is equal to an energy |l oss of energy
o . . Consider the limited efficiency of
This is true, but other branches of the installation can have . the electrical
Task 1 12118 49 Voltage drop alower voltage drop (because shorter lengths) and still impact of voltage drop Shution

and losses

need to be addressed in terms of energy efficiency.
Reducing the maximum voltage drop has proved to be only
partially effective to reduce the global losses in an electrical
installation (a dedicated study by Egemin exists, available
under request to ECI)

reduction on global
energy efficiency.

distribution
system. Even
as the location
of the
switchboards,
Power factor
correction
systems,
reduction of
the harmonic
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currents

Is there a
diversity factor
in the voltage
drop
calculation?

(policy
measures are
in Task 7)
:_n\gtallations : Periodic verification could be further developed in the Noted
a 1.2.1.2 54 Periodic residential sector, so as to address the old, unsafe and
e inefficient electrical installations.
Verification
IEC TR 62125 Environmental statement specific to IEC OK
TC 2071 Electric cables
Added
AAnnex A.4 Considerations Pl rovid
phase [...] 2) Has information been given to the user on a Ceggs provide
Task 1 New the fact that the choice of transmission/distribution
as 1.2.1.3 54 . .
standards voltage and the conductor cross-section will
seriously influence the current transmission
losses? O
This TR might evolve into a standard in the years to
come.
The European Forum for Domestic Electrical Safety i Noted
FEEDS i calls for safe and modern Electrical installations in
Task 1 1314 59 _Vc.)l_un.tary dwellings. - http:/feedsnet.eu/home
initiatives

Consider addressing the oldest installations in the residential
sector.
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ECI can provide further information on safety figures.
http://www.safetybarometer.org/ , and additional information on
request.

Task 2

2.1.3

11

Copper sold
for usein
power cables

ECI best estimate is already reflected in the Study for the
Amended Ecodesign Working Plan (reproduced later in the
report)

Noted

Task 2

2222

14

Year of
statistics of
table 2-8

ECI will contact Ecofys to provide feedback on the year of
such statistics

Noted

Task 2

2.25

20

Growth rates

Table 2-18. When applying such rates (2.1% + 7.08% for
Services and 3.1% + 7.08% for industry), the energy savings
potential becomes much larger than initially estimated in
the Amended Ecodesign Working Plan (assumed at just 3%
growth rate).

Under these assumptions, savings at 2030 horizon would
roughly be multiplied by 3 compared to the Amended
Ecodesign Working Plan.

Harmonize energy
savings estimation at
2030 using the
corresponding growth
rates.

Will be in later
tasks

Task 2

23.1

20

Copper mines
in Europe

filn Europe the largest copper Mine is located in Bulgaria
(110000 metric ton per year). Production of copper in Europe is
mainly located in Belgium (118000 metric ton), Bulgaria (284000
metric ton) and Germany (591000 metric ton) (source: US
Geol ogical Survey). o0

This information is inconsistent with ECI/ European Minerals
Statistics, 2013 source. Please, consider:
http://www.copperalliance.eu/industry/economy

Use alternative
information sources.

Will be
updated
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Task 2

24.1

21

Purchase
price

Original quote fiCopper is becoming a scarce resource and an
increased demand caused by the use of wires with an increased
cross-sectional area may result in even highermark et pr i

This regulation is estimated to impact, as an average,
between 0.08 and 0.6 MTons / year (probably less),
compared to a global demand of 24 MTons / year. Cu is a
global commodity traded on the LME, which fixes its price;
trying to forecast price is not appropriate.

As for copper scarcity, please note that according

to USGS data, since 1950 there has always been,

on average, 40 years of copper reserves and over

200 years of resources left. - See more at:
http://copperalliance.org/core -
initiatives/sd/economy/long -term -availability  -of -
copper/

http://copperalliance.org/wordpress/wp-
content/uploads/2013/06/ica-long-term-availability-1303-A4-Ir.pdf

Finally, it should be considered the high recyclability ratio
of copper, especially from used cables. Find more at
http://copperalliance.org/core-
initiatives/sd/environment/recycling/.

According to the International Copper Study Group (ICSG),
41.5% of the copper used in Europe comes from recycling.
http://copperalliance.eu/about-copper/recycling

3.1.1.1 A comprehensive study of the stocks, flows
and recycling rates for copper has been
developed by the Fraunhofer Institute.

This complex, three -year study has
resulted in an improved understanding of
how copper is used and re - used by society:

Avoid considering
copper as a scarce
resource.

Avoid forecasting
commodity prices.

Will be
updated
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http://pubs.acs.org/doi/ipdf/10.1021/es
400069b

Noted
Installation ECI will provide some figures estimated by Egemin on the If possible
Task 2 2.4.3 22 . : . _
costs basis of the previous studies. provide an
installation
cost model
Agree with the complete list of users at different levels. It is Noted
Definition of important to make a clear distinction between the owner
Task 3 3.11 12 S .
user and the user (necessary to address the split incentives
issue)
Building . . Noted
Task 3 391 36 heating and Ag_rec_e to neglect effects on heating or cooling of the
. building
cooling
House sales are indeed a good opportunity to renovate Please provide
electrical installations. Some good examples exist (France
for instance -
http://fr.wikipedia.org/wiki/Diagnostic_%C3%A9lectrigue).
Task 3 3413 |37 Refurbishment . -
occasions ECI has a comprehensive study on such schemes in various
countries. Available on request.
Services and industry, as stated in Task 1, present higher
rates of renovation.
Task 3 3.4.2 38 Ié)c()icslii'r'%mto Agree that in industry and services this barrier is quite Noted
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installations limited.
From Amended Ecodesign Working Plan: The emis®ns per CO2eq is an
amount of copper produced are fixed at 2.95 kgCO2 eq./kg ( sue of later
aks
Task 3 3422 |3839 |[C02 produced.
emissions
From Spanish Cable Maker Association:
http://www.facel.es/docs/420-Tabla%20emisiones%20CO2.pdf
Estimated increased demand (between 0,08 and 0,65 Impact will be
Increase in MTon/year) corresponds to the impact over residential and assessed later
volumes and non-residential. Leaving residential sector aside, the impact (Task 7)
Task3 3422 38-39 impact on would be lower, between 0,05 and 0,42 MTon/year.
price
See previous comment to Task 2 chapter 2.4.1
ifidesign tools have to be adapt More text will
companieso be added
Indeed, but already some software exist including energy
Task 3 3.4.3 41 Software efficiency analysis (find table below).
For services and industry, integrated software is the
common choice. The new design guidelines would simply
be integrated by updating the software tools.
In the perspective of implementing a regulation on services Text will added
and industry only, extra training might be required for
Task 3 343 a1 Extra training design engineers, but probably not much for installers.
Extra-training needs would be however quite limited, as the
software takes in charge the energy efficiency aspects.
Impact on filnstallation time and related cost may increase due to extra Noted, this is
Task 3 3.4.3 41 ; . . . . ) .
installation wiring or more difficult handl an issue for
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This would have an impact on installation time (see
previous remark to Task 21 Chapter 2.4.3), but this would
also translate into additional employments (direct +
indirect).

Task 7 (impact)

Task 3

3.4.3 41

Certification

Indeed, certifiers should verify that the installation has been

designed according to the updated rules.

Noted

Economic sizing

M factu Re ks
anufacturer Standard Optional External emar
Yes,
Partl throu ort
Caneco l'.n'l.'tmm:-n}r t | and impo ghr:::: and Modular software.
: ALPI Software No : : features depend on actual
BT estimation from external = =
2 licensed configuration
only Processing
(proven)
Features depend on
TR-ciel Partly Mo clear mstalled options (TE.-
(lezacy) Trace Software No I.Il'l.‘t"ilﬂ'l.tlll mformation on ciel)
estimation export and import
Elec Calc only facilines Unclear for successor
Elec Cale
The URE module
(Utilisation Rationnelle
Kitgom Kitgomi SPRL Yes i ! de I'Energie), 15 standard
included, the user only
has to choose 1o use it.
\ . Import & export facilines
5'II1‘IE'II 1% Siemens No MNo No can be extend through
design .
Simaris project software
- Schneider
Ecodial Electric No No No
Partly
Solutions Solutions . Investment .
. . No No
Electrical Electrical UK estimation
only
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Organisation:
Agency/Norwegian Water Resources and
Energy Directorate

Danish

Energy

Name:

Anne  Svendsen (Viegand

Maagoe, Denmark)

Date: 25.02.2014

Document
comment Section Page | Topic Proposed change VITO
Ref. relates to . Comment
Ecodesign requirements will apply Partly agreed, text
to power cables when they arel added in section
placed on the market. When & 1.19.7:
) When the cables
Therefore it is proposed to focus in .Ce.lbles are plaged on the marketl are placed on the
the subsequent tasks on the it is not known in which sector the| market, it is not
services and industry sector power cables will be used. known in which
ek 1 chaot. 1 circuits. Therefore requirements should SGETOV thlleb powec;
as apt. ; cables will be use
report task 1] 9 Scope Page: 36, in multi-dwellings the Cover_pOWﬁr (t:)at_)llgz_s Inte_ndtladd_fo and therefore
scope level 1 circuits can be considerably usg |n. a . L,“ INgS InCluding  regidential  cables
long and can contribute significantly residential buildings. should be in the
to the losses in the electrical Furthermore on page 36 the| scope of Tasks 1,2
installation in residential dwellings. potential for nulti-dwellings is | and 7 (partly) but
estimated to be considerable. not for Tasks 3'6|
Therefore the residential sector| On environmenta
improvement
should not be taken out of the potential..
scope
Section is updated. MEErP
uses fixed values for metal
recycling. Land fill is only
Figures  from Denmark for 5 %, We will inform however
Task 3 . . . the EC about this relative
2 report 37 Recycling recycling gf copper are in the poor copper recycling in
order of 80% Denmark  compared  to
MEErP averages. An
explanation would be
welcome.
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Organisation: Europacable

Name: Volker Wendt

Date: 14 January 2014

Document | Section in| Page Topic Comment Proposed change VITO
comment | document number
relates to
1. Task 1 All All General The transparency and reference of All sources and data Data will be
report data used needs to be improved should be shared among shared among
stakeholders. stakeholders,
We would recommend using | unless they
publically available data source | are
such as MEErP methodology Part | confidential .
2, as well as EUROCONSTRUCT | We use
and EUROSTAT data. publically
available
data
2. Task 1 All All Review Provides lines in the document Add lines on the draft document. Accepted
report to improve the list of comments Changes to the texi
will be marked by 4
green background
3. Task 1 All All Review The title on the top of each page is flist of Modify the top of pages of all thg Accepted i Removed
report acronymso document
4. Task 1 List of VI Acronyms Not all acronyms are listed. For | Review list of acronyms : Accepted
report Acronyms instance, kd factor is not mentioned. | -by adding the missing ones Added
Moreover, some acronyms can be | - by replacing some of them Remar k:
used for two different words (S) so that one acronym cannot for Apparent Power &
be used for two different for the nominal cross
signification. sectional area of &
conductor (this is alsq
the case in the
standards)
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Task 1 Chapter | 9 Summary The scope is mentioned to be Review the scope of the study Partly accepted:

report flosses in installed power cables in We will take intqg
buildingsd .Considering that cables account the whole
consume electrical installation
energy depending on the way they are But as stated in the
installed and on the final application Work Plan, the main
they are connected to, the scope focus will be on the
should fixed wiring because
focus on the finstallation systemo and this is the mos
not on flosses in cableso We do relevant element of
recommend to switch the scope from the electrical
flosses in installed power cables in installation for energy
buildingsd to @ electrical installation efficiency purpose.
system in buildingso

Task 1 11 11 Highlighte For power cables; the installation | Review the scope of the study Partly accepted

report d sentence system is entirely affected by the Installation  system

on energy choice of the power cables. ambi ent c
systems Installation system should be included in do have an impact on
the scope also. the cable section
See above the recommendation on This is already
scope modification. mentioned in  the
study.
Task 1 1.1.2 14-17 Scope Norway : As IT-systems for 230 VAC Accepted

installations are valid in Norway, more
screened installation cables are in
regular use = safety aspect (National
Product Standards. NEK 535,

591 and based on CLC 603, 604, 627
EN 50525)

Added in the text (on
page 16)
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Document Section in| Page Topic Comment Proposed VITO
comment document | number change
relates to
8. report
9. Task 1 1.1.2 15 Insulation It is mentioned that the insulation of | Review the cable Accepted
report description the cable is made of an insulation of | description and Al nsul ati o
the conductors and an outer | differentiate insulation removed
insulation sheath. The outer sheath | from sheath.
has no insulation purpose. It is thus | Delete the word assembly and the
not called finsulation sheathd but | last sentence
fsheatho
10. Task 1 1.1.2 16 Electrical Cables losses are not called fcoppel Remove for copper losseso . Accepted
report losses losseso Such losses fcopper
will exist whatever the material removed
of the conductor, as for instance
for aluminium.
11. Task 1 1.1.2 16 Shield Fig 1-3 | This is a commonly used cable in | Change to: Accepted
report industries and residential buildings in | This is netoften used in electrical | Changed (page 16)
Sweden power cables within buildings, it is
mainly and used in
instrumentation signal cables.
12. Task 1 1.1.2 17 Electrical For the related installation and productg The relevant European Standardg Accepted
report installations in | the IEC standards should be Added (page 17)
buildings 60364, 60227 and 60245 arg mentioned but information is also| Please provide ug
mentioned necessary, that there may exist| more informatior
national rules and products | about the electrica
deviating from IEC or European | installation rules ai

Standards.

member state levels
S0 we can add it in the
report.
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13.

Task
report

1

1.1.2

17

Scope

Norway : NEK 400 is based on IEC
60364, but with National deviations,
as for example requirement for bigger
conductor cross-sections, i.e. 2,5mm?2
instead of 1,5mm?2, etc., with following
downsizing of circuit breakers to take
into consideration the relatively high
electrical energy used for electrical
heating by electrical ovens or heating
cables, due to good availability of
GREEN Hydro energy, and the fact
that the losses in transfer of electricity
is much lower than

the losses using hot water as energy
source.

The minimum conductor-
and short circuit breaker
requirements are set due to
less risk of overheated

Noted
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Document Section in| Page Topic Proposed change VITO
comment document | number Comment
relates to
cables/connection, which again could
be basis for fires, not today to reduce
energy consumption.
Well thermally insulated buildings are
the most effective way to minimize the
energy needed for heating!
14. Task 1 1.1.3 19 Scope As mentioned above, scope should be | Review the scope of the study. Text added
report modify by finstallation systemq to take | The objective should be to | explaining that the
into account the effect of the product | minimize the environmental impact | electrical installation
on the of installation systems by reducing | is taken into account
all  energy system (electrical | electrical at system level and a
installation), as mentioned in the | loses in installation systems bu{ reference is added tg
methodology. Scope can not only | taking also into Chapter 3 for more
focus on flossesobut account all related adverse | details on thig
should have a global vision, and thus | environmental impacts for bigger | approach.
concern a system and not losses. cable cross sections It should
Moreover, the methodology also take into account the total life
recommend a global life cycle view, cycle cost related to any potential
not to transfer pollution from one changes of electrical cables.
phase to another or from on media | Carry out LCA and LCC analysis,
to another. It is recommended to taking into account the different
use Life Cycle Assessment process life cycle steps and various
with transparent data and environmental
methodology. indicators.
15. Task 1 1.13 19 Scope The first two paragraphs do not Harmonise the two paragraphs with Accepted
report have the same  scope the same scope. Done

mentioned
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16. Task 1.1.3 19 Scope The term fbuildingd should be Provide a definiton of Accepted
report clearly defined somewhere. buildings concerned by the Information
Are all buildings concerned, like | directive or the list of added under
Nuclear power Plant or Oil and Gas buildings that are out of the 1.1.3
industry for Instance, which can be | scope.
considered as an industrial building? If necessary, complete the list
In that case, additional standards of standards with the ones
for specific application should be existing for specific
added in1.1.5 applications.
17. Task 1.1.3 19 Scope §3 for non-insulated fi: Non insulated L\ Remove for non-insulatedo . Accepted
report cables do not exist for Removed
safety reasons
18. Task 1.1.3 20 fiixed wiringd Both single core and multi-core Remove (single core) in the ffixed Accepted
report cables can be installed in wiringoparagraph Removed
buildings.
19. Task 1.1.3 20 Remark The remark should mention that thg Add fpower @ the remark: fi..as § Accepted
report word cables will be general term for Added

used for poiver cableso

insulated power cables.... 0
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Document Section in| Page Topic Comment Proposed change VITO
comment document | number
relates to
20. Task 1 1.1.3 20 fOutside  of | The potential increase of cable crossq Include the other life cycle steps Noted
report the scopeo81 | section will induce : to be reviewed as maodification of | This is the
- Higher energy cable size will have a negative purpose of Task 6.
consumption for impact
conductor, insulation on them.
and sheath as well
as packaging
- Higher transportation impaci
due to higher product
and packaging weight
- Higher energy consumption
related to end of life.
21. Task 1 1.1.3 20 foutside of the | Lift cables and safety cables are| Provide a definition of lift cables | Accepted
report scope08§2 mentioned as outside of the scope. A| and safety cables that are out of | Added in the text:
definition of lift cables and safety| the scope. It may be also the || n gener
cables should be provided as they are | place to exclude specific buildings | are special purpose
part of the electrical installation| (e.g. NPP) power cables which
system. are not fixed wired
(flexible lift cables)
or have very low
load currents
(cables to fire
detectors, data
cables..)o
22. Task 1 1.13 20 foutside of the | fsocket-outlets, junction boxes, cable | Include the installation system i Accepted
report scopeo§2 installation system, ... are mentioned | the scope i s o coktlets,
as outside of the scope. Considering | OR junction boxes, cable
the negative impact of the proposed | Include this line fsocket-outlets)]i nst al | ati
policy measures on the junction boxes, cable included in the
installation system, such part installation ~ systemd in the | paragraph above

should be included in the scope

paragraph above to ensure that
the negative impact of the
proposed policy measure on
such equipments will be taken
into account.
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23. Task 1 1.13 20 fOutside  of | The building construction should be Include the building design and | Accepted
report the scope081 | mentioned in this chapter. Any construction on the list of topics | Added

modification of the cable diameter outside of the scope but with
will have a negative impact on the negative impact related to the
building design. proposed policy measures. fi

24. 1.15 21 Categories Cable classification and IEC IEC TC20 WG 17 is in charge of L\ Accepted
responsibility is slightly cables (below 1kV). 1kV cables arg Changed
different in the responsibility of WG16

25. 1.15 21 Categories There are many product standards | Delete references to products out o Accepted
mentioned which are not relevant for | the defined scope Not relevan
fixed installation products (fixed installation), inform that | references deleted

there are also European and | Noted
national product standards
26. Task 1 1.1.7 24 Functional unit | As mentioned in ISO 14040, thg Proposed functional unit for cables | Rejected
report functional unit should be fi ansmit energy expressed for X A FU= so called Single

fguantifiedo to ensure comparability. I{ over a distance of parameter.
should include the Y km during Z years and a Length of the cable
current carrying capacity, as well as | W% use rate, in accordance use rate,.. are
quantification of the product itself, the | with the relevant standards secondary
lifetime, use conditions, and | AAA, BBB, CCC, DDD o performance
standards the product fulfils. The list parameters

of standards allows comparing
specificity of identical cross-section,
having for instance different fire
properties.
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relates to
27. Task 1 1.1.8 24 Secondary Lifetime should be included as a secondary Add Lifetime as Accepted
report product product performance. a secondary Added
performance product
performance
parameter.
28. Task 1 1.1.8 24 Nominal Reference to US-standards AWG is not necessary IAccepted
report Cross- Standard added
Sectional Area
(CSA)
29. Task 1 1181 25 Conductor Note to be deleted.. | Accepted i
report Material : Note | Such alloys are not used in buildings application, so Deleted
the note is not relevant.
30. Task 1 1.181 25 Number of The second layer is not insulation but a sheath. Rephrase by Accepted
report core in the Is has no insulation properties. using  sheath Changed
cables instead of A 2
insulation
layerso and
folobally
covered by an
insulation
protective
materialo .
31. Task 1 1.181 25 Number of Earth can also have smaller size Add feartho after Accepted
report core in the fneutrald Added
cables
32. Task 1 1.1.8.2 26 Electrical The short-circuit intensity is not mentioned. It Add the short Accepted
report installation is also a criteria for cable selection circuit  intensity Added
system as a criteria for
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33. Task 1 1.1.82 26 B Does fiB oin the voltage drop paragraph and fiboinAlways use sameAccepted
report the lad acronym : IB or |b Changed
current paragraph are the same?
If yes, always use the same script for a given Always use same
acronym. If yes also, do not used different definition : design
words for the same acronym : fiB : Design current or load
current and fib : Load current?0 current
Include Ib (or IB) in
the list of acronyms
at the beginning of
the report
34. 1.1.8.2 26 Installation Installation cable length: the total length of cable | Misleading. To bg Accepted
cable length used in the electrical installation as the sum of all | clarify. Clarified
circuits;
35. Task 1 1.1.8.2 27 V3 Does V3 in the equation means ftube root 0 ? Clarify the equation. | Accepted
report Clarified (Squareg
root)
36. Task 1 1.1.8.2 27 | circuit Two acronyms are mentioned for the same Remove i tircuit. 6 | Accepted
report definition : limit the acronyms to 1 per definition (Imax removed)
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37. Task 1 1.1.8.2 27 Load form Mention where this definition and calculatior] Add the reference of thg Accepted
report factor comes from. formula. Added
38. Task 1 1.1.82 27 Load form Prms and Pavg are not defined Add the definition and Accepted
report factor potential formulas for Prmg Added
and
Pavg.
39. Task 1 1.1.8.2 28 Equivalent Load current is referred as I(t); According td Check the Accepted
report operating definition page homogeneity of Changed
timed 27, it should be referred as Ib(t) acronyms in all
the document
and formulas.
40. Task 1 1.1.8.2 28 Loss load The loss lead factor is not defined in the | Add loss load factol Sentence is removed
report factor document. Add the definition and potential | definition and formula as the loss load
formula for the loss load factor. factor i s n 6 the
report.
41. Task 1 1.1.8.2 28 Loss load Mentioned ffor the derivation of the loss Check the sentence Sentence is removed
report factor load factor, in md What means fin no ? as the loss loag
factor i snodt
report.
42. Task 1 1.1.8.2 28 Power factor PF is defined as the power factor. Power factor Clarify the acronym to beg Accepted
report is already used for power factor:Cog Cos G i s us
mentioned in page 27 as Cos f. f
Is it the same power factor? If yes, use a | or PF
single acronym for the same definition all
along the document
43. Task 1 1.1.8.2 28 Power factor Refer to the standard the definition and Refer to the standard fof Accepted
report formula of power factor is extracted from power factor definition Standard added
44, Task 1 1.18.2 28 Power factor fi pparent Power (S-V A) 0 No :definition olAdd the definition (andAccepted
report apparent power reference) of apparent IAdded

nor S nor VA is mentioned anywhere

Power
Explain what is S
Explain what is VA.
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45. Task 1 1.1.82 29 Conductor Purity of copper and resistivity is fixed in Material purity is not | Accepted
report Material purity | standards. relevant here as standard | Removed
request specific
conductivity  (conductor
resistance values)
46. Task 1 1.1.8.2 29 Performance The properties of the cable should be | Add the other properties | Accepted
report related to the mentioned in this part, such as fire properties , | of the cables, specified by | Done
use oil resistance, halogen-free, ..., the standards and that
which are criteria for cables selection appear in their list of
requirements.
47. Task 1 1.1.9.31 31 Table 1-4 The market data source of the table value is | Provide the document This chapter is a
report mentioned to be from European Copper | on cables sales by first screening. A

Institute but no Publicly available
information have been found on such data.

ECI. Each time data

are used, refer to task

2 report with

clear information on
source..

detailed

calculation  will
be provided in
the tasks 4 till 7.
Chapter 1.1.9.3
looks at the
Working plan
which is publicly
available. The
study on which
the working plan
is based, is now
also publicly
available.

(http://www.leon
ardo-

energy.org/white
_Qager/economic-
cable-sizing-
and-potential-

savings ). Extra
reference to this

study is added.

This and
following

comment s on
the first
screening will be
taken into

account in tasks
4 till 7.
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48.

Task 1
report

1.1.9.31

31

Table 1-4

Values for residential Industry and services are
based assuming sales for (industry + services)
= 1.5 times sales for building. Where this 1.5
comes from? Source?

Once the 1.5 time applied, the ratio between
industry and services is fixed and set to 47% fo
services and 53% for industry. Where this ratig
comes from?

Provide more
transparency on the
table value, by using
publically available
information (or provide
the reports), and by
explaining and
justifying the

calculation methods when
existing.

See comment above.
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49. Task 1 1.1.9.31 31 Table 1-4 To calculate the sales of power cables for Data source should be See comment
report residential, an assumption of provided on total above.
30kg/household is assumed, whereas the amount of copper per
1.1.9.4 mention that the total amount ol hh.
copper in the model
is 25kg/100m? and that the average
floor area for a residential building
is 84m2, leading to 21kg/hh.
50. Task 1 1.1.9.31 31 Table 1-4 If total amount of copper in residential Assumptions have a See comment
report area is used to calculate the kt of great impact on the above.
copper : conclusion. Provide
- By using MEErP data on number of transparency on
hh assumptions, data,
(204 663 000 in 2004) data®
- By assuming 21 or 30kg of copper pel source and calculation
hh method used.

This leads to
- 4297 ktons of copper for 21kg/hh
- 6139 ktons of copper for 30kg/hh

So respectively 139% and i 12% compare tq
values for
2005 of table 1-5
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Document Section in| Page Topic Comment Proposed change VITO
comment document | number
relates to
51. Task 1 11931 32 Table 1-5 Values for residential Industry and services are | Provide more  [See comment above.
report based assuming sales for (industry+services) = | transparency on the
1.5 times sales for table value, by using
building. Where this 1.5 comes from? Source? publically  available
Once the 1.5 time applied, the ratio between information (or
industry and services is fixed and set to 42% provide the
for services and 58% for industry. Where this reports), and
ratio comes from? by explaining
Why the ratio between industry and services ig and justifying
different for the
sales of power cables and for stock of powel calculation
cables? methods.
If ratio of sales is different for this two
application and differs from the one of stock,
then ration of stcoh for industry and service
cannot be constant.
Rk : on Chapter 6 of MEErp methodology ,
the main buildings types per floor area are :
51% residential, 31% tertiary and 14%
industrial, which differ from proposed values;
52. Task 1 1.1.9.3.2 32 Table 1-6 The document referenced for table 1-6 does not | Explain where the value |See comment above.
report provide the electricity consumption per | from table 1-6 come

application. It provides :
- Final energy demand per fuel (solids, oil
gas,
electricity, ...)
- Final energy demand by
sector (industry, residential,
tertiary, transport)
Where do the values in table 1-6 come from?

from and
calculation used.

provide
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53. Task 1 1.1.9.3.2 32 Table 1-6 What does the total Energy (PJ prim) stands | Clarify and In processing
report for? If it corresponds to total EU energy | modify Table 1-6
demand, including all fuels, it does not using the
correspond to the value given in the reference | reference
document. document.
54, Task 1 1.194 33 Review of fi..models have been worked out based on Provide transparency Very limited data
report losses empirical findingsa on hypothesis, on the number of

The objective of the report is to provide
detailed, verifiable and transparent calculation

to confirm or infirm the interest

of ecodesign measures on products. They should
not be

based on fempirical findingso without source ol
information and agreement of hypothesis by
stakeholders.

calculation and data
source.

circuits, length of
each circuit, cable
size , used circuit

breakers in
buildings in
Europe is
available.

Therefore some
assumptions and
hypothesis have
to be used. The
values for these
assumptions  for
the residential
respectively

services model in
this first screening
are mentioned in
table 1-7 and 1-8.
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55. Task 1 1.194 33 Review of fi..upon the answers on the questionnaire fol Please make availablg Aggregated valueg
report losses installerso . the report on installers6 | from the  surveyg
The summary of the installers answer feedback. were presented on
has not been documented and the first stakeholde
communicated meeting and can be
found on
http://www.erp4cable
s.net/node/6 .
Also table 3-5 and 34
8 in Task 3 providg
the results of the
queries on length ol
and number of nodeg
per circuit type.
56. Task 1 1.194 33 Loss ratio lavg is not defined yet. Provide definition of lavg Accepted
report and calculation method. | Added
57. Task 1 11941 33 Residential The Egemin report does not include the Provide 1.1.9.3 is based upon
report cable losses residential application. Where does this part transparency the Egemin stud(now|
comes from? How have been the different on the publicly available, see
assumptions decided? assumptions comment 47). 1.1.9.4
and calculation is a check that VITO
used did with our own
assumptions and
models.
58. Task 1 1.19.4.1 33 Residential MEErP methodology (Part 2 7 Chapter 6) | It should be consideredAccepted, if data is
report cable losses informs that fio avoid that in further studies | to use datas extractedavailable.

these efforts have to be made again, the
chapter 6 provides an overview of reference
data

that can be useda Data from MEErP should
then be used instead of other data.

from
MEErP methodology
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59. Task 1 1.19.4.1 33 Copper It is mentioned that the copper amount of thg Please provide the m? is changed
report amount model is value of the average |according to MEErP.
25kg/100mz2 . What is the assumption of the mode| floor considered for the
area? calculation and check
84mz2 as the average floor area? that it fit with
the quantity of cableg
installed.
60. Task 1 1.19.41 34 Table 1-7 No information is provided on how the Provide more In processing
report calculations have been done, what are Imax, information to
cable resistivity? explain how
How are Kf, Lf, Kf, PF determined? Which calculation have
hypothesis been done of each
line of the table and
how
assumptions
have been
decided (like for
kd for instance).
61. Task 1 1.19.4.1 34 Table 1-7 Separate the two RESL2L and RESL2S Separate the two In processing
report circuits, as it is done for the two RESL2D lighting and socket
circuits. circuits, as it is done
for the two dedicated
circuits for better
clarity.
62. Task 1 1.19.41 34 Table 1-7 and | The distribution circuit length has not been filled | Provide source of In processing
report Table 1-8 by installers according to task 3 report. Where do | hypothesis and
the 30meters come from? calculation when
necessary.
63. Task 1 1.1.94.2 35 Table 1-8 Length of the circuit has been estimated to 30 tg Explain the way In processing
report 35m based the number of
on installersdanswers. How the number of circuitd circuits has been
has been estimated.
estimated?
64. Task 1 1.1.9.4.2 35 Table 1-8 Like for table 1-7, No information is provided Provide more In processing
report on how the calculations have been done, information to
what are Imax, cable explain how
calculation have

been done of each
line of the cable and
how
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65. resistivity? assumptions
How are Kf, Lf, Kf, PF determined? Which have been
hypothesis decided (like for
kd for instance).
66. Task 1 1.1.9.4.3 35 Estimated Considering the choice of a cable section is based Justify such In processing
report industry sector| on: assumptions
cable losses. - Max intensity needed by the provided
equipments without any
- Voltage drop that can lead to higher | calculation.
cross-section than the one defined Provide transparency
previously and reliability on the
- The short-circuit intensity that can calculation done.
lead to higher cross-section than the
one defined previously
- The maximum admissible cable length
How can it be concluded that the losses will
be between 1 and 8%, without any industry
building data or calculation?
67. Task 1 1.19.44 35 Summary of An average of losses of 2% is given : Explain the calculationin processing
report estimated - For residential and services, for mean 2% losses.
losses explanations of calculations and
assumptions are missing.
- For industry sector, no calculation have
been provided
68. Task 1 1.194.4 36 Summary of fmost of the installers (75%) .... © Make publicly Provide report ol Rejected because o
report cable losses available answers from installers. | confidentiality
the report based on installers answers.
69. Task 1 1.194.4 36 Summary of Losses for residential buildings and Use same methodologyin processing
report cable losses Industrial/Service buildings are calculated for both building areas

with different methodology

(residential and

Industry/Service)
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70. Task 1 1.1.9.45 36 Potential A section increase of S+1 or S+2 or Provide a technical In processing
report improvement even higher is technically feasible on evaluation
the power cable side. considering the all
Nevertheless, such cable size increase is not building on such
always feasible on a building side, proposed measure
considering infrastructure and to evaluate the
equipment modification level of size
increase which is
feasible
technically
considering
building and
equipments.
71. Task 1 1.195 36 Improvement | An annual rate refurbishment of 3% is Update the refurbishmentiin processing
report potential European target. Nevertheless, it seems that rate with up-to date
the effective refurbishment in values
Europe is not so high.
72. Task 1 1.195 36 Improvement | The energy consumption in the table does no{ Provide explanation |In processing
report potential correspond to on where this 25 182

the data provided by the document fi E @nergy

trendoused

as reference. The energy consumption for

electricity is

PJ comes from.
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comment document | number
relates to
around 10 000PJ and not 25 182PJ fo
73. Task 1 1.1.95 36 Improvement | Any energy savings calculation Provide a life cycle approach [This will be done in
report potential should also take into account the taking into account all life cycle later tasks. This is &
additional energy consumption to phases and other environmental first screening on
produce the indicators such energy loss in the
higher cross-section cables as well ag as resource depletion. cable.
additional energy
consumption for equipments,
installation and infrastructure. It should
also take into account the additional
resources
needed.
74. Task 1 1.1.95 38 Improvement | On a technical point of view, the Evaluated with installers on [Feasibility is  not
report potential feasibility and consequences on the the feasibility to upgrade from |investigated in the first
installation and on the buildings to S to S+2 or S+3. screening. In following
upgrade to a section S+2 or S+3 has to tasks this will be taken
be checked. First feedbacks from expert into account. Fo
is that it is not possible (lack of space instance in tasks 3
for instance in building conduits). the barriers are
mentioned.
75. Task 1 1.195 38 Improvement | Similar calculation could be done on Provide a Life Cycle This will be done in
report potential resource depletion by using table 1- approach taking into later tasks. This is a
28. By only considering copper, account other first  screening on
upgrading environmental indicator energy loss in the|
from S to S+x would respectively such as Resource cable.
increase the resource depletion in the calculations, tg
consumption of, in average : avoid burdens shifting
between life cycle steps of
+39% for S+1 medias.
+ 95% for S+2
+179% for S+3
76. Task 1 1.1.9.7 Conclusion The mentioned saving potential are | Make a note that this potential [This will be taken into
report from the first fbruttod calculations not considering | savings do not yet include any |account in later tasks.
screening negative impacts for producing and | adverse effect for producing and [This is a first

installing bigger cables

installing bigger cables.

screening on energy|
loss in power cable.
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77. Task 1 1.1.1.1.9 51 Table 1-17 The designation code provided for Check the designation code Accepted
report France is not correct. The provided in the table. Formulated
HO7 RN-F is NOT a single core PVC | Complete the table as there more in general.
insulated cable with a solid copper | are many more code
conductor. Such product designation in | designations existing
France is HO7-V-U
78. Task 1 1.1.1.1.9 51 Table 1-17 Table is not complete and correct. Table should be deleted . Accepted
report Table removed
79. Task 1 11119 51 Table 1-17 Sweden is missing in table. Add: Sweden SS 4240231-3 Table removed
report
80. Task 1 report 1.2.13 54 New standards | Should also be mentioned Add the 60364-8-1 and XPCO084{ Accepted
- the 60364-8-1 on f Low voltagg 100 reference Added

electrical installations -

Energy Efficiency fi

- The XPC 08-100 on Environmenta
declaration for EE and

HVAC-R products in buildings
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81. Task 1 1311 55 Legislation Should be added in the list of factors IAccepted
report finstallation modeo Added
82. Task 1 1311 56 Legislation fi Code manufacturers adhere to the Where this sentence comes from Will be changed
report European RoHS and recycle (source). see recycling in task
everything from copper to plasticso . Would be more appropriate to | 3
mention fparticipate to Note: recycling is
recycling for copper and mentioned in WEEE
plasticso .
All  power cables are not
submitted to RoHS. It depends
on the rated voltage of the
cable and its final application.
83. Task 1 1311 56 Legislation Building cable comes in Low smoke, firg This sentence has nothing to do | Accepted
report safety version.... with RoHS, as well as the | Deleted
sentence on EMI.
84. Task 1 1.3.1.1. 56 Legislation REACh could also be added in Accepted
report the list of legislation applicable Added
to cables.
85. Task 1 1.3.1.2 57 Legislation The decree in France on Add French decree (2013- Accepted
report environmental declaration of 1264) and Norwegian Added
construction products and electric, legislation (FOR-2004-06-
electronic and HVAC-R products 01-930).
should be added in this section.
The Norwegian legislation on recycling
and treatment of
Waste has a dedicated section for
cables (Amendment 1 on Product
groups for EE-products and EE-waste
T § 12 on cables and wires)
86. Task 1 1.3.1.2 57 Table 1-18 Sweden is missing in table Add: Sweden ELSAK-FS Accepted
report Added
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87.

Task
report

1

1314

58

Voluntary
initiatives

Could be added in this part :

The PEP association to
provide environmental
impact of EE and HVAC-R
products during their

whole life cycle

The tools provided by cables
manufacturers to calculate
the economic optimum
section based on

the use conditions

IAccepted
Added
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88. Task 1 Annex 1-B 68 Table 1-20; 1- | The losses are calculated for all section with Modify the table taking | Accepted. Tables
report 21; 1-22 current rating between 0.5 to 100A. A cable into account maximum | are adapted.
is defined by its maximum intensity for each section.
intensity above which the temperature of the
conductor will be too high and will induce
safety issues for the consumers. Calculation
should be limited to the maximum intensity
allowable for each section.
89. Task 1 Annex 1-B 71 Table 1-23, 1- | Similar tables should be also provided on the | Increased Cross- Noted
report 24 ,1-26 and increase energy and resource consumption to | section will will be
1-24 manufacture S+1, S+2 and S+3 cables. negatively  impact handled in
resource task 5/6
consumption  and
manufacturing
phase.
A life cycle approach is
necessary to avoid
pollution transfer
between medias or life
phases and to
precisely define in
which conditions higher
cross-  section are
better on an
environmental point of
view.
90. Task 1 Annex 1-B 77 Reducing total| The part 6.3 (Determination of the Accepted
report length of cable | transformers and Barycentre
circuit switchboards location with the barycentre method of IEC
336 method. ) of IEC 60364-8-1 specifies the 62363-8-1
adde

method to use to optimize an installation.
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91.

Task
report

1

Annex 1-B

77

Reducing the
load per circuit

Reducing the load per circuit is feasible,
especially in vertical cables used to distribute
the intensity. By multiplying the number of
cables, intensity per section is reduced and the
temperature dissipation improved. It is then
possible to replace a section X by 2 conductors
with less than X/2 sections. In some case, this
could improve both energy and resource
indicators.

Still it has to be counter balanced by the
larger size of the system which is not always
technically feasible in buildings.

Noted

92.

Task 2
Report

all

All

source

Date and sources are not always transparent.

Systematically refer to
the date and the exact
source of the data
( web, paper,
organization ...)

TBD

93.

Task 2
Report

all

All

Norway : Market figures cannot be given
due to only two main manufacturers in
Norway and  following competition
legislation.

Norway

is not

EU28 member

a
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comment document | number Proposed change | VITO
relates to
Task 2 2.1 9-10 PRODCOM Do not use the info from
Report Data Is the scope of products rea”y relevant ? the PRODCOM database In MEErP (p42) ig

stated As
mentioned by many
stakeholders,
Eurostat data fo
these particular itemg
are usually not very
reliable for the
analysis of individual
products, but they dd
represent the officia
source for EU policy
and as such are 3§
valuable to the policy
makers. o
The figures found in
the PRODCOM
category will be used
to verify data from
other sources (reality
check). The note on
page 10 will updated
accordingly.
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95. Task 2 21.2 10 PRODCOM Does it also include transportation cables NACE code
Report Data (cars, train, plane, ship) as well as other LV 2732138009
cables for industry and infrastructure defined in
applications? PRODCOM as

fi Ot her
conductors, for @
voltage <= 1000 V
not fitted with
connectors
exclusions are
mentioned, so al
mentioned cables in
the comment are part
of it, as indicated by
flot herso i

on page 10.

96. Task 2 2213 12 CRUWireand | We do not consider that this source is a| Do not use this source of This source is only
Report Cable Source relevant and reliable source to know the | info. used to check othel

Building market, because the product scope is
too wide and do not strictly correspond to
cables

inside a building.

fiLV energyd category includes cables for
buildings, but also LV cables for industry and
OEM application, meaning automotive, rolling
stock € It also includes 1 kV power cables .
As an ex, there are 3 to 5 km of cables inside
one car, so it really impacts the figures that
CRU can show.

sources (upper limit)
Extra note is added.
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