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1. ANNEX A COMPARISON OF END-OF-LIFE IN MEEUP (LOT 

2) VERSUS MEERP (REVIEW) RESULTS 

  
Results from MEEuP Ecoreport tool (2005) for BC1 - Distribution transformer A0+Ak 
     

 

 
 

Life Cycle phases --> D IS T R I- USE T O T A L

R e s o urc e s  U s e  a nd  E m is s io ns Material Manuf. Tota l BUTION Disposal Recycl. Tota l

Materials unit

Bulk Plastics g 557967 557967 0 557967 0

TecPlastics g 0 0 0 0 0

Ferro g 1421195 14212 1406983 1421195 0

Non-ferro g 548028 5480 542548 548028 0

Coating g 12067 121 11947 12067 0

Electronics g 0 0 0 0 0

Misc. g 62679 627 62052 62679 0

Total weight g 2601937 578407 2023530 2601937 0

see note!

Other Resources & Waste debet credit

Total Energy (GER) MJ 179077 39733 218810 4917 1200258 39326 30550 8776 1432760

of w hich, electricity (in primary MJ) MJ 5697 23796 29493 12 1197161 0 0 0 1226666

Water (process) ltr 5899 354 6253 0 79854 0 0 0 86107

Water (cooling) ltr 8581 11100 19681 0 3191839 0 0 0 3211520

Waste, non-haz./ landfill g 9893055 132181 10025236 2039 1487951 31898 0 31898 11547124

Waste, hazardous/ incinerated g 553 3 556 41 27585 557967 0 557967 586149

Emissions (Air)

Greenhouse Gases in GWP100 kg CO2 eq. 7711 2212 9923 290 52423 2932 2280 652 63289

Ozone Depletion, emissions mg R-11 eq.

Acidif ication, emissions g SO2 eq. 128579 9544 138123 888 309667 5840 2856 2984 451662

Volatile Organic Compounds (VOC) g 867 7 875 90 479 86 39 46 1490

Persistent Organic Pollutants (POP) ng i-Teq 32101 580 32681 12 8172 236 0 236 41100

Heavy Metals mg  Ni eq. 27558 1358 28917 103 21083 10564 0 10564 60667

PAHs mg  Ni eq. 23068 7 23076 195 2849 0 1 -1 26119

Particulate Matter (PM, dust) g 6563 1470 8033 14975 11073 49587 48 49538 83619

Emissions (Water)

Heavy Metals mg Hg/20 13784 1 13784 3 7855 3316 0 3316 24958

Eutrophication g PO4 431 20 451 0 41 190 0 190 682

Persistent Organic Pollutants (POP) ng i-Teq

Life cycle Impact per product:

P R O D U C T IO N E N D - O F - L IF E *

negligible

A utho r

BIO

D ate

0BC1 - Distribution transformer A0+Ak

negligible



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

6 
 

Results from MEErP Ecoreport tool (2014) for BC1 - Distribution transformer A0+Ak  
 

 
 

 
 
 

 
 
 

 

Life Cycle phases --> DISTRI- USE TOTAL RBR

Resources Use and Emissions Material Manuf. Total BUTION Disposal Recycl . Stock

Materials unit

1 Bulk Plastics g 4 267 43 2 371 1 940 0 0  

2 TecPlastics g 0 0 0 0 0 0

3 Ferro g 1 421 195 14 212 71 770 1 363 636 0 0

4 Non-ferro g 548 028 5 480 27 675 525 833 0 0

5 Coating g 0 0 0 0 0 0

6 Electronics g 0 0 0 0 0 0

7 Misc. g 40 981 410 14 073 27 318 0 0

8 Extra g 575 398 0 226 649 354 503 0 -5 754

9 Auxiliaries g 0 0 0 0 0 0

10 Refrigerant g 0 0 0 0 0 0

Total weight g 2 589 870 20 145 342 539 2 273 230 0 -5 754

see note!

Other Resources & Waste debet credit

11 Total Energy (GER) MJ 146 513 17 114 163 627 4 485 1 027 350 1 237 -51 818 1 144 881 0

12 of which, electricity (in primary MJ) MJ 4 971 10 179 15 151 12 1 025 935 0 -1 842 1 039 256 0

13 Water (process) ltr 3 076 149 3 225 0 31 0 -759 2 497 0

14 Water (cooling) ltr 3 947 4 677 8 624 0 45 634 0 -955 53 304 0

15 Waste, non-haz./ landfill g 2 017 086 61 308 2 078 394 2 039 548 844 24 069 -770 364 1 882 981 0

16 Waste, hazardous/ incinerated g 306 3 309 41 16 189 0 -109 16 430 0

Emissions (Air)

17 Greenhouse Gases in GWP100 kg CO2 eq. 7 497 957 8 454 290 43 866 2 -2 834 49 779 0

18 Acidification, emissions g SO2 eq. 127 819 4 133 131 953 887 195 056 73 -48 552 279 418 0

19 Volatile Organic Compounds (VOC) g 867 6 873 90 22 920 0 -242 23 641 0

20 Persistent Organic Pollutants (POP) ng i-Teq 32 097 580 32 677 12 2 715 14 -12 300 23 117 0

21 Heavy Metals mg  Ni eq. 27 543 1 346 28 890 103 10 648 32 -10 474 29 199 0

22 PAHs mg  Ni eq. 23 065 5 23 071 195 2 624 0 -7 651 18 239 0

23 Particulate Matter (PM, dust) g 6 377 635 7 013 14 971 4 167 36 -2 412 23 775 0

Emissions (Water)

24 Heavy Metals mg Hg/20 13 620 44 13 664 3 4 552 4 -5 223 13 000 0

25 Eutrophication g PO4 629 7 636 0 200 62 -178 720 0

PRODUCTION END-OF-LIFE
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2. ANNEX B  MEERP TOOL (2014) INPUTS 

 

 
 

 
 

 
 

Pos MATERIALS Extraction & Production Weight Category Material or Process Recyclable?

nr Description of component in g Click &select select Category first !

1 Core steel 865000,0 3- Ferro 22 - St sheet galv.

2 Aluminum wire 123000,0 4- Non- ferro 27 - Al sheet/extrusion

3 Copper wire 336000,0 4- Non- ferro 29 - Cu winding wire

4 Copper sheet 89028,4 4- Non- ferro 31 - Cu tube/sheet

5 Steel tank 556194,7 3- Ferro 23 - St tube/profile

6 Paper 33360,8 7- Misc. 58 - Office paper

7 Resin 0,0 2- TecPlastics 15 - Epoxy

8 Ceramic 12553,4 8- Extra 104- ceramics

9 Oil 553700,0 8- Extra 102- Mineral oil

10 Cardboard 7620,4 7- Misc. 57 - Cardboard

11 Nomex 0,0 2- TecPlastics 20 - Aramid fibre

12 other plastic parts 4267,4 1- BlkPlastics  2 - HDPE

13 Wood 9144,5 8- Extra 103- Wood

Pos MANUFACTURING Weight Percentage Category index (fixed)

nr Description in g Adjust

201 OEM Plastics Manufacturing (fixed) 4267 21

202 Foundries Fe/Cu/Zn (fixed) 0 35

203 Foundries Al/Mg (fixed) 0 36

204 Sheetmetal Manufacturing (fixed) 1077028 37

205 PWB Manufacturing (fixed) 0 54

206 Other materials (Manufacturing already included) 1508574

207 Sheetmetal Scrap (Please adjust percentage only) 53851 5% 38

Pos DISTRIBUTION (incl. Final Assembly) Answer Category index (fixed)

nr Description

208 Is it an ICT or Consumer Electronics product <15 kg ? NO 60

209 Is it an installed appliance (e.g. boiler)? 1 YES 61

63

210 Volume of packaged final product in m3 
in m3 4,38 64

65
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Pos USE PHASE   direct ErP impact unit Subtotals

nr Description

226 ErP Product (service) Life  in years 40 years

Electricity

227 On-mode: Consumption per hour, cycle, setting, etc . 2849,680948 kWh 2849,680948

228 On-mode: No. of hours, cycles, settings, etc. / year 1 #

229 Standby-mode: Consumption per hour 0 kWh 0

230 Standby-mode: No. of hours / year 0 #

231 Off-mode: Consumption per hour 0 kWh 0

232 Off-mode: No. of hours / year 0 #

TOTAL over ErP Product Life 113,99 MWh (=000 kWh) 66

Heat

233 Avg. Heat Power Output 0 kW

234 No. of hours / year 0 hrs.

235 Type and efficiency (Click & select)  8 86-not applicable

TOTAL over ErP Product Life 0,00 GJ

Consumables (excl, spare parts) material

236 Water 0 m3/year 84-Water per m3

237 Auxilliary material 1 (Click & select) 0 kg/ year 86 -None

238 Auxilliary material 2 (Click & select) 0 kg/ year 86 -None

239 Auxilliary material 3 (Click & select) 0 kg/ year 86 -None

240 Refrigerant refill (Click & select type, even if there is no refill ) 0 kg/ year 3-R404a; HFC blend; 3920

Maintenance, Repairs, Service

241 No. of km over Product-Life 500 km / Product Life 87

242 Spare parts (fixed, 1% of product materials & manuf.) 25899 g 1%
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Pos DISPOSAL & RECYCLING

nr Description

253 product (stock) life L, in years 40

254 unit sales in million units/year

255 product & aux. mass over service life, in g/unit

256 total mass sold, in t (1000 kg)

Per fraction (post-consumer) 1 2 3 4 5 6 7a 7b 7c 8 9
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257 current fraction, in % of total mass (or mg/unit Hg) 0,2% 0,0% 54,9% 21,2% 0,0% 0,0% 1,6% 0,0% 0,0 22,2% 0,0% 100,0%

258 fraction x years ago, in % of total mass 0,2% 0,0% 54,9% 21,2% 0,0% 0,0% 1,6% 0,0% 0,0 22,2% 0,0% 100,0%

259 CAGR per fraction r, in % 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0% 0,0%

current product mass in g 4310 0 1435407 553509 0 0 41391 0 0 581152 0 2615768

260 stock-effect, total mass in g/unit 0 0 0 0 0 0 0 0 0,0 0 0 0 0%

261 EoL available, total mass ('arisings') in g/unit 4310 0 ######## 553509 0 0 41391 0 0,0 581152 0 ######## 100%

262 EoL available, subtotals in g 4310 1988915 0 41391 0 0,0 581152 0 ########

AVG

263 EoL mass fraction to re-use, in % 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 5% 1,0%

264 EoL mass fraction to (materials) recycling, in % 29% 29% 94% 94% 94% 50% 64% 30% 39% 60% 30% 85,9%

265 EoL mass fraction to (heat) recovery, in % 15% 15% 0% 0% 0% 0% 1% 0% 0% 0% 10% 0,0%

266 EoL mass fraction to non-recov. incineration, in % 22% 22% 0% 0% 0% 30% 5% 5% 5% 10% 10% 2,3%

267 EoL mass fraction to landfill/missing/fugitive, in % 33% 33% 5% 5% 5% 19% 29% 64% 55% 29% 45% 10,8%

268 TOTAL 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100,0%

269
EoL recyclability****, (click& select: 'best', '>avg', 

'avg' (basecase); '< avg'.; 'worst') avg avg avg avg avg avg avg avg avg avg avg avg

0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

 '(heat) recovery' = fraction of EoL available mass  where the combustion heat is used, e.g. for district heating. In the context of ErP it is assumed to apply only 

to plastics and all other materials for which a feedstock energy value is given. The credit is 75% of feedstock energy (net combustion value) and GWP.

367,2538811 0 0,0% 0,0%

 'non-recov. Incineration'  = fraction of EoL available mass that is incinerated without heat recovery, either because there is no effective contribution to the 

combustion (non-combustibles) , the incineration plant has no clients for waste heat, etc.. Impacts of 'incineration' as given in the Unit Indicator table (see 

MEErP Methodology Report Part 2, Table 13, row 92) apply.

 'landfill/fugitive/missing' = fraction of EoL available mass that goes to landfill, that escapes during use (for substances that are gaseous or evaporate at 

atmospheric conditions like most refrigerants and mercury) and that are unaccounted for (illegal dumping etc.). Impacts of 'landfill' as given in the Unit 

Indicator table (see MEErP Methodology Report Part 2, Table 13, row 89) apply.

 'recyclability' relates to the potential of the new products to change the course of the materials flows , e.g. due to faster pre- disassembly or other ways to 

bring about less contamination of the mass to be recycled (see MEErP Methodology Report Part 2) . Therefore it is economically likely that the recycled mass at 

EoL will displace more virgin material in other applications . The recyclability does not influence the mass balance but it does give a reduction or increase up 

to 10% on all impacts of the recycled mass. It is forward looking, e.g. values different from 'avg' (=base case) should only be filled in for design options.

L is product (stock) life = period between product purchased and product discarded

PG=growth rate over period of L years= (value current - value L years ago)/(value L years ago)

CAGR=Compound Annual Growth Rate = (1+ PG)^(1/L) - 1   (^= to the power)

EoL available mass' or 'arisings' = Total mass available for End-of-Life (EoL) management = recycmax * current fraction * product mass, with 

recycmax=1/(1+CAGR)^L, 

 'stock' = the surplus (or deficit) of mass in stock (in use or stored with consumer) due to growth (or decline) of the unit sales or the share of the materials 

fraction over a period that equals the product life.  stock= stock-effect arisings - product mass*current fraction ; '

 're-use'= fraction of EoL available mass in components that can be re-used in new products. The generic credit relative to the re-used mass is 75% on all 

impacts and  for all fractions, taking into account the impact of collection, sorting, cleaning, etc. (as opposed to MEEuP 2005, where the collection effort was 

calculated separately). In case the specific re-use credit found for a specific product deviates from the default it is recommended to adapt the mass fraction 

accordingly.  recycling'= fraction of EoL available mass that is recycled for its materials. For metals this is already included in the production impact, based roughly on the 

fraction mentioned (values cannot be edited). For plastics, electronics, miscellaneous materials, refrigerants, mercury and the extra materials these values 

need to be edited (overwrite default values). The credit relates to the recyled mass and depends on the main virgin material that will be displaced by the 

recycled mass, the remaining value at final disposal (e.g. heat recovery) and/or avoidance of operations for disposal of hazardous substances (pyrolysis). E.g. 

for plastics the most popular displaced material is wood (e.g. 27 MJ/kg is < 50% of bulkplastics value)  and remaining value at final disposal is 50% of the 

feedstock energy and GWP value. For electronics (PWBs, ICs, controllers, displays, etc.) main credits come from recovery of metals (Cu, Fe, tin, traces of Au, Pt, Pd), glass (from displays, cullet 

displaces virgin material mainly in fiberglass insulation)  and avoidance of treatment of hazardous substances (e.g. Pb, Cd, etc.). Note that the WEEE recast 

impact assessment report found official electronics recycling rates to be low (in 2005: 20% for tools, 27% for ITC equipment, 35-40% for TVs/monitors) but 

suspects actual, unreported (possibly incorrect) recycling activities to be substantially higher. For miscellaneous materials recycling fractions fully depend on 

the materials involved and a weighted average needs to be determined beforehand. For 'Misc.', including refrigerants and Hg, credit comes from re-use after 

purification, avoiding treatment as hazardous waste, etc. . For all materials, except metals (where it is assumed to be higher), a credit of 40% on all impacts is 

assumed related to the recycled mass. See MEErP Methodology Report Part 2 for more guidance. 

Please edit values with red font

2615768 2615768 0,0% 0,0%

current L years ago period growth PG in % CAGR in %/a

0,140 0,000 0,0% 0,0%
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INPUTS FOR EU-Totals & economic Life Cycle Costs unit

nr Description

A Product Life 4 0 years

B Annual sales 0,1404 mln. Units/year

C EU Stock 2,25 mln. Units

D Product price € 8 977,51 Euro/unit

E Installation/acquisition costs (if any) € 0,00 Euro/ unit

F Fuel rate (gas, oil, wood) Euro/GJ

G Electricity rate € 0,085 Euro/kWh

H Water rate Euro/m3

I Aux. 1: None Euro/kg

J Aux. 2 :None Euro/kg

K Aux. 3: None Euro/kg

L Repair & maintenance costs € 0,00 Euro/ unit

M Discount rate (interest minus inflation) 4% %

N Escalation rate (project annual growth of running costs) 2% %

O Present Worth Factor (PWF) (calculated automatically) 27,54 (years)

P Ratio efficiency STOCK: efficiency NEW, in Use Phase 1,00
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3.  ANNEX C QUESTIONNAIRE FOR INSTALLERS ON 

TRANSFORMERS CONSTRAINTS AND LIMITATIONS 
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4.  ANNEX D PROCESSED INSTALLER REQUIREMENT DATA FROM 

ENQUIRY ON A SELECTION OF TRANSFORMERS 

Received data for 250 kVA liquid transformers: 
 

 

BE D NL F PL ES N N

r

s

REWAG2015

r

spec 11/2016

r

with protect. s

r

Iberdrola2014 s

s

Hafslund

DT DT DT DT-Enedis DT DT DT DT

250/250/250 250 250 250 250 250 200 200

3 3 3 3 3 3 3 3

liquid liquid liquid liquid liquid liquid liquid liquid

high side (kV) 15,4 20,8 23 20 21 20 22 22

Low Side (kV) 0,42 0,4 0,4 0,4 0,42 0,42 0,42 0,42

Low Side (kV)

2 LV windings 0,242        

high side (kV) 17,5 24 24 20 24 24 24 24

low side (kV) 3,6 DIN EN 50386 EN 50386 (1kV) 1 1,1 1,1 1,1

DYN11a11 DYN5 DYN5 or DYN11DYN11 DYN5 DYN11 Yyn0 or DYN11 Yyn0

DETC  DETC  DETC DETC DETC DETC

±2x2.5%   ±2x2.5%   

onan onan onan  - onan onan onan onan

4 4 4 4 4 4 4 4,45

1200 1200 1200 1200 1350 1300 1200 1120

700 800 800 800 900 910 750 750

1245 1600 1600 1300 1700 1680 1500 1130

1200 1500 1360 1200 1200 1400 NA 1105

 

 

<47 <47      

EC60076-3 55 100      IEC 60076-3

150     

existing 

substations

  =+10 % 

allowed on 

dimensions

 100 mm 

clearance for 

fork lift

note: AMDT 

are not 

allowed

 Transformer 

is include in 

compact 

substation

Max floor : 

1200kg

DSO need to 

manage faults 

on 

transformers 

and replace in 

existing 

substation ( 

 Size of door 

in existing 

substation, 

limits on 

pole weight

   

brownfied  country specifications

Tier 1 (CkA0) or Tier 2(AkA0-10%)

LV winding material

HV winding material

Type (liquid / dry)

country

sample (s) or representative ( r)

Vector Group(3)

Regulation type

Transformer category(1)

Rated power of each winding (kVA)

Number of phases

Rated voltage of 

each winding (kV)

Highest voltage for 

equipment of each 

winding Um (kV)

Minimum clearance between live parts 

and ground [mm]

Please clarify the reason for the 

constraints(8) and the consequence of 

exceeding them

Sound power level

Tapping

Minimum free distance required around 

the transformer [mm]

low loss steel (<0,9 W/kg@1,7T/50Hz)

oil type

insulation type

operating temperature(Pk)

Estimated price increase in % of Tier 1 design

max. weight (kg)

Type of cooling

Impedance(6) [%]

max. length (mm)

max. width (mm)

max. heigth (mm)
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SI IT IT

r

r

areti

r

e-distributzione

DT DT DT

250 250/187 250

3 3 3

liquid liquid liquid

high side (kV) 21(10,5) 20,8(8,4) 20 or 15 or 10

Low Side (kV) 0,42 0,42(0,242) 0,42

Low Side (kV)

2 LV windings    

high side (kV) 24 24 24

low side (kV) 1,1 1,1 1,1

Dyn5 Dyn11 Dyn11

DETC DETC DETC

   

onan onan onan

4 4(0,42)/2,8(0,242) 4 (or 6)

1400 1400 1400

750 850 800

NA NA 1750

1500 NA 2000

   

130(230) NA NA

100 200 NA

restrictions 

on the size 

(width) of 

the 

transformer 

space in the 

existing 

compact TP

size of door in 

existing substation

brownfied  country specifications (received after 

manufacturer enquiry launch)

Tier 1 (CkA0) or Tier 2(AkA0-10%)

LV winding material

HV winding material

Type (liquid / dry)

country

sample (s) or representative ( r)

Vector Group(3)

Regulation type

Transformer category(1)

Rated power of each winding (kVA)

Number of phases

Rated voltage of 

each winding (kV)

Highest voltage for 

equipment of each 

winding Um (kV)

Minimum clearance between live parts 

and ground [mm]

Please clarify the reason for the 

constraints(8) and the consequence of 

exceeding them

Sound power level

Tapping

Minimum free distance required around 

the transformer [mm]

low loss steel (<0,9 W/kg@1,7T/50Hz)

oil type

insulation type

operating temperature(Pk)

Estimated price increase in % of Tier 1 design

max. weight (kg)

Type of cooling

Impedance(6) [%]

max. length (mm)

max. width (mm)

max. heigth (mm)
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Received data for 400 kVA liquid transformers: 
 

 

BE D NL PL ES N

r

s

REWAG2015

r

spec 11/2016 s

r

Iberdrola2014 r

DT DT DT DT DT DT

400/400/400 400 400 400 400 500

3 3 3 3 3 3

liquid liquid liquid liquid liquid liquid

high side (kV) 15,4 20,8 23 21 20 22

Low Side (kV) 0,42 0,4 0,4 0,42 0,42 0,42

Low Side (kV)

2 LV windings 0,242      

high side (kV) 17,5 24 24 24 24 24

low side (kV) 3,6 DIN EN 50386 EN 50386 (1kV) 1 1,1 1,1

DYN11a11 DYN5 DYN5 or DYN11 DYN5 DYN11 Yyn0 or DYN11

DETC  DETC DETC DETC DETC

±2x2.5%  ±2x2.5%  

onan onan onan onan onan onan

4 4 4 4 and 4.5 4 4

1250 1300 1320 1400 1620 1500

850 900 800 900 1020 900

1300 1700 1600 1700 1750 2100

1800 1800 1850 1500 1750 NA

 

 

<50 <50    

EC60076-3 55 100    IEC 60076-3

   

existing 

substations

  =+10 % 

allowed on 

dimensions

 100 mm 

clearance for 

fork lift

note: AMDT 

are not 

allowed

 Size of door 

in existing 

substation, 

limits on 

pole weight

  

Please clarify the reason for the 

constraints(8) and the consequence 

of exceeding them

Impedance(6) [%]

max. length (mm)

max. width (mm)

max. heigth (mm)

max. weight (kg)

Sound power level

low loss steel (<0,9 W/kg@1,7T/50Hz)

oil type

insulation type

operating temperature(Pk)

Estimated price increase in % of Tier 1 design

Tier 1 (CkA0) or Tier 2(AkA0-10%)

LV winding material

Tapping

Minimum clearance between live 

parts and ground [mm]

Vector Group(3)

Regulation type

Minimum free distance required 

around the transformer [mm]

brownfied  country specifications

Type of cooling

country

sample (s) or representative ( r)

Transformer category(1)

Rated power of each winding (kVA)

Number of phases

Type (liquid / dry)

Rated voltage of 

each winding (kV)

Highest voltage for 

equipment of each 

HV winding material
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SI IT IT SK SK

r

r

areti-1

r

e-distributzione r r

DT DT DT DT DT

400 400/300 400 400 400

3 3 3 3 3

liquid liquid liquid liquid liquid

high side (kV) 21(10,5) 20,8(8,4) 20 or 15 or 10 33 22

Low Side (kV) 0,42 0,42(0,242) 0,42 0,42 0,42

Low Side (kV)

2 LV windings      

high side (kV) 24 24 24 NA NA

low side (kV) 1,1 1,1 1,1 NA NA

Dyn5 Dyn11 Dyn11 Dyn1 Dyn1

DETC DETC DETC OLTC (13step) OLTC (6step)

     

onan onan onan onan onan

4 4,3(0,42)/3,2(0,242) 4 (or 6) NA NA

1400 1600 1600 NA NA

750 880 1030 NA NA

NA NA 1850 NA NA

1500 2500 2000 4260 1300

     

130(230) NA NA NA NA

100 200 NA NA NA

restrictions 

on the size 

(width) of 

the 

transformer 

space in the 

existing 

compact TP

size of door in 

existing substation

brownfied  country specifications (received after manufacturer enquiry launch)

Please clarify the reason for the 

constraints(8) and the consequence 

of exceeding them

Impedance(6) [%]

max. length (mm)

max. width (mm)

max. heigth (mm)

max. weight (kg)

Sound power level

low loss steel (<0,9 W/kg@1,7T/50Hz)

oil type

insulation type

operating temperature(Pk)

Estimated price increase in % of Tier 1 design

Tier 1 (CkA0) or Tier 2(AkA0-10%)

LV winding material

Tapping

Minimum clearance between live 

parts and ground [mm]

Vector Group(3)

Regulation type

Minimum free distance required 

around the transformer [mm]

Type of cooling

country

sample (s) or representative ( r)

Transformer category(1)

Rated power of each winding (kVA)

Number of phases

Type (liquid / dry)

Rated voltage of 

each winding (kV)

Highest voltage for 

equipment of each 

HV winding material
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Received data for 630 kVA liquid transformers: 
 

 

BE D NL F PL ES N S

r

s

REWAG2015

r

spec 11/2016

r

classical s

r

Iberdrola2014 r r

DT DT DT DT-Enedis DT DT DT DT

630/630/630 630 630 630 630 630 630 800

3 3 3 3 3 3 3 3

liquid liquid liquid liquid liquid liquid liquid liquid

high side (kV) 15,4 20,8 23 20 21 20 22 22

Low Side (kV) 0,42 0,4 0,4 0,4 0,42 0,42 0,42 0,42

Low Side (kV)

2 LV windings 0,242        

high side (kV) 17,5 24 24 20 24 24 24 24

low side (kV) 3,6 DIN EN 50386 EN 50386 (1kV)  1 1,1 1,1 1,1

DYN11a11 DYN5 DYN5 or DYN11 DYN11 DYN5 DYN11 Yyn0 Yyn0 or DYN11

DETC  DETC  DETC DETC DETC  

±2x2.5%   ±2x2.5%   

onan onan onan  onan onan onan onan

4 4 4 4 4 and 4.5 4 4 or 6 5,8

1500 1500 1500 1700 1400 1650 1550 1500

850 900 820 920 900 1140 900 900

1360 1800 1680 1650 1700 1870 2100 1400

2400 2500 2650 2500 2000 2400 NA 2300

 

 

<50 <52      

EC60076-3 55 100     IEC 60076-3 

200     

existing 

substations

  =+10 % 

allowed on 

dimensions

 100 mm 

clearance for 

fork lift

note: AMDT are 

not allowed

 In urban areas, 

it would be 

impossible to 

address faults 

on 

transformers 

rated 630 to 

1000 kVA in 

existing 

secondary 

substations, 

since the space 

would not be 

big enough and 

the pad would 

not be 

designed for 

higher weight.

Max floor 2500 

 Size of door in 

existing 

substation, 

limits on pole 

weight

   

Type (liquid / dry)

country

sample (s) or representative ( r)

Transformer category(1)

Rated power of each winding (kVA)

Number of phases

Minimum free distance required around the 

transformer [mm]

Please clarify the reason for the 

constraints(8) and the consequence of 

exceeding them

Tier 1 (CkA0) or Tier 2(AkA0-10%)

low loss steel (<0,9 W/kg@1,7T/50Hz)

oil type

Estimated price increase in % of Tier 1 design

LV winding material

HV winding material

insulation type

Sound power level

operating temperature(Pk)

brownfied  country specifications

Minimum clearance between live parts and 

ground [mm]

Impedance(6) [%]

max. length (mm)

max. width (mm)

max. heigth (mm)

max. weight (kg)

Rated voltage of each 

winding (kV)

Highest voltage for 

equipment of each 

Vector Group(3)

Regulation type

Tapping

Type of cooling
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SI IT IT

r

r

areti-1

r

e-distributzione

DT DT DT

630 630/472 630

3 3 3

liquid liquid liquid

high side (kV) 21(10,5) 20,8(8,4) 20 or 15 or 10

Low Side (kV) 0,42 0,42(0,242) 0,42

Low Side (kV)

2 LV windings    

high side (kV) 24 24 24

low side (kV) 1,1 1,1 1,1

Dyn5 Dyn11 Dyn11

DETC DETC DETC

   

onan onan onan

4 6,7(0,42)/5,1(0,242) 4 (or 6)

1500 1600 1800

800 930 1030

NA NA 1850

2000 2500 2000

   

130(230) NA NA

100 200 NA

restrictions 

on the size 

(width) of 

the 

transforme

r space in 

the 

existing 

compact TP

size of door in 

existing substation

brownfied  country specifications (received after 

manufacturer enquiry launch)

Type (liquid / dry)

country

sample (s) or representative ( r)

Transformer category(1)

Rated power of each winding (kVA)

Number of phases

Minimum free distance required around the 

transformer [mm]

Please clarify the reason for the 

constraints(8) and the consequence of 

exceeding them

Tier 1 (CkA0) or Tier 2(AkA0-10%)

low loss steel (<0,9 W/kg@1,7T/50Hz)

oil type

Estimated price increase in % of Tier 1 design

LV winding material

HV winding material

insulation type

Sound power level

operating temperature(Pk)

Minimum clearance between live parts and 

ground [mm]

Impedance(6) [%]

max. length (mm)

max. width (mm)

max. heigth (mm)

max. weight (kg)

Rated voltage of each 

winding (kV)

Highest voltage for 

equipment of each 

Vector Group(3)

Regulation type

Tapping

Type of cooling
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5.  ANNEX E QUESTIONNAIRE FOR DISTRIBUTION TRANFORMER 

MANUFACTURERS (MV/LV) FOR BROWN FIELD AND GREEN FIELD 

APPLICATIONS 

Questionnaire for 250 kVA liquid, 400 kVA liquid, 630 kVA liquid, 100 kVA pole 
mounted, 160 kVA pole mounted transformers 
Example for 400 kVA: 
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6. ANNEX F MINUTES STAKEHOLDER KICKOFFMEETING FOR 

PREPARATORY STUDY FOR THE REVIEW OF COMMISSION 

REGULATION 548/2014 ON TRANSFORMERS 
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7. ANNEX G KICKOFF PRESENTATION 

 
 
 

 
 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

32 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

33 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

34 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

35 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

36 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

37 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

38 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

39 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

40 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

41 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

42 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

43 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

44 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

45 
 

 
 
 

 
 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

46 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

47 
 

 
 
 

  



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

48 
 

 

 
 

 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

49 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

50 
 

 
 
 

 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

51 
 

 
 
 

 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

52 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

53 
 

 
 
 

 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

54 
 

 
 
 

 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

55 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

56 
 

 
 



 
 

 

Month Year  I  57 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

58 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

59 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

60 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

61 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

62 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

63 
 

 
 



 
 

 

Month Year  I  64 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

65 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

66 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

67 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

68 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

69 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

70 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

71 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

72 
 

 
 



 
 

 

Month Year  I  73 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

74 
 

 
 



 
 

 

Month Year  I  75 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

76 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

77 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

78 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

79 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

80 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

81 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

82 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

83 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

84 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

85 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

86 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

87 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

88 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

89 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

90 
 

 
 



 
 

 

Month Year  I  91 
 

8. ANNEX H MINUTES OF INFORMATIVE STAKEHOLDER 

WORKSHOP FOR THE REVIEW OF COMMISSION REGULATION 

548/2014 ON TRANSFORMERS 
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9. ANNEX I WORKSHOPPRESENTATION 
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10. ANNEX J HITACHI METALS COMMENTS 
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11. ANNEX K COMMENT NORWAY NVE 
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12. ANNEX L COMMENT EDP PORTUGAL 
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13. ANNEX M INPUT ECI 
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14. ANNEX N INPUT THYSSEN KRUPP 
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15. ANNEX O E-DESTRIBUZIONE ITALY 
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16. ANNEX P NORWAY NVE INPUT 

 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

214 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

215 
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17. ANNEX Q EU_T&D EUROPE INPUT 

 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

217 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

218 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

219 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

220 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

221 
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18. ANNEX R FOGELBERG INPUT (SWEDEN) 

 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

223 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

224 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

225 
 

 



 
 

 

Month Year  I  226 
 

19. ANNEX T ARMAZABAL INPUT 

 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

227 
 

 



 
 

 

Month Year  I  228 
 

20. ANNEX 10 CG GLOBAL INPUT 

 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

229 
 

 



 
 

 

Month Year  I  230 
 

21. ANNEX 11 EURELECTRIC COMMENT ON DRAFT 

 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

231 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

232 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

233 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

234 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

235 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

236 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

237 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

238 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

239 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

240 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

241 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

242 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

243 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

244 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

245 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

246 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

247 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

248 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

249 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

250 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

251 
 

 



 
 

 

Month Year  I  252 
 

22. ANNEX 12  PIRAEUS UNIVERSITY COMMENT 

 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

253 
 

 



 
 

 

Month Year  I  254 
 

23. ANNEX 13 IEC TC 96 COMMENT 

 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

255 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

256 
 

 



 
 

 

Month Year  I  257 
 

24. ANNEX 14 JOHN_BJARNE SUND INPUT (S) 

 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

258 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

259 
 

 



 
 

 

Month Year  I  260 
 

25. ANNEX 15 ENTSOE COMMENT 

 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

261 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

262 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

263 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

264 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

265 
 

 



 
 

 

Month Year  I  266 
 

26. ANNEX 16 SBA COMMENT 

 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

267 
 

 
 
 

 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

268 
 

 



 
 

 

Month Year  I  269 
 

27. ANNEX 17 EREA INPUT AFTER MEETING 

 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

270 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

271 
 

 



 
 

 

Month Year  I  272 
 

28. ANNEX 18 ENEDIS INPUT AFTER MEETING 

 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

273 
 

 



 
 

 

Month Year  I  274 
 

29. ANNEX 19 THYSSEN KRUPP AFTER MEETING 

 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

275 
 

 



 
 

 

Month Year  I  276 
 

30. ANNEX 20 ORMAZABAL AFTER MEETING 

 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

277 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

278 
 

 



 
 

 

Month Year  I  279 
 

31. ANNEX 21 T&D EUROPE AFTER MEETING 

 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

280 
 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

281 
 

 



 
 

 

Month Year  I  282 
 

32. ANNEX 22 HME AFTER MEETING 

 



 
 

 

Month Year  I  283 
 

33. ANNEX 23 ECOS AFTER MEETING 
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Month Year  I  285 
 

34. ANNEX EURELECTRIC REPORT BEFORE MEETING 

 
 
 

 
A EURELECTRIC response paper (March 2017): ‘Consultation on Tier 2 Fixed Loss 
Levels on Distribution and Power Transformers implementation’,  

Dépôt légal: D/2017/12.105/9 available from: 
http://www.eurelectric.org/media/314743/eurelectrc_resp_ecodesign_tier2_250317_fi
nal2_public-2017-030-0205-01-e.pdf 

 
 
 

 
 
 

http://www.eurelectric.org/media/314743/eurelectrc_resp_ecodesign_tier2_250317_final2_public-2017-030-0205-01-e.pdf
http://www.eurelectric.org/media/314743/eurelectrc_resp_ecodesign_tier2_250317_final2_public-2017-030-0205-01-e.pdf
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35. ANNEX CENELEC PRTS50675 

 
 
 

Technical specification prTS 50675 :2017 on ‘Power transformers energy performance’ 
is available from CLC/TC 14 Power transformers: 
 

https://www.cenelec.eu/dyn/www/f?p=104:7:538425502809101::::FSP_ORG_ID,FSP
_LANG_ID:1257153,25 
 

 

https://www.cenelec.eu/dyn/www/f?p=104:7:538425502809101::::FSP_ORG_ID,FSP_LANG_ID:1257153,25
https://www.cenelec.eu/dyn/www/f?p=104:7:538425502809101::::FSP_ORG_ID,FSP_LANG_ID:1257153,25


 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

287 
 

36. PROJECT WEBSITE REGISTRATIONS 

 
 

 

Company / organisation name First Name Surname 

1 Swiss Federal Office of Energy Roland Brueniger 

2 ArcelorMittal Sigrid Jacobs 

3 Rockwell Automation Iain Lindsay 

4 Siemens AG Karin Uebelhoer 

5 environment agency germany Andreas Halatsch 

6 

The Federation of Fiinish 

Technology Industries Carina Wiik 

7 Energy Networks Association Jane May 

8 ZVEI Reiner Korthauer 

9 Noratel AS Ray Thomson 

10 Viegand Maagøe A/S Annette Gydesen 

11 European Copper Institute Roman Targosz 

12 Siemens AG Lina Lau 

13 NVE Mari Hegg Gundersen 

14 Electricity North West Limited Matthew Kayes 

15 

EDF CNEPE Centre National 

Ingénierie Nucleaire Christophe ELLEAU 

16 

Piraeus University of Applied 

Sciences (formerly TEI Piraeus) Constantinos Psomopoulos 

17 SBA-Trafobau Jena GmbH Nico Wurzel 

18 T&D Europe MICHEL SACOTTE 

19 

Tramag Transformatorenfabrik 

GmbH Patrick Egerer 

20 ABB John-Bjarne Sund 

21 T&D Europe Pierre Lucas 

22 thyssenkrupp Steel Europe AG Said Nekroumi 

23 NVE Kirsti Hind Fagerlund 

24 Netherlands Enterprise Agency Hans-Paul Siderius 

25 Hafslund Nett AS Asgeir Mjelve 

26 Møre Trafo AS Nemanja Grubor 

27 Vacuumschmelze GmbH & CoKG Holger Schwenk 

28 Cefic Bernd Kappenberg 

29 

trafomodern Transformatorenges. 

m.b.H. Christoph Blum 

30 

Trafomodern 

Transformatorenges.m.b.H Thomas Hammermueller 

31 General Electric (GE) Grid Solutions Boris Kacmar 

32 ICL-IP Eric Sitters 

33 ABB Kai Pollari 

34 Siemens AG Michael Heinz 

35 J. Schneider Elektrotechnik GmbH Thomas Hug 

36 ebm-papst GmbH & Co.KG Uwe Sigloch 
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37 GE Elisa Gastaldi 

38 ABB John-Bjarne Sund 

39 NEK John-Bjarne Sund 

40 thyssenkrupp Electrical Steel GmbH Peter Schafeld 

41 thyssenkrupp Electrical Steel GmbH Nicole Wiese 

42 thyssenkrupp Electrical Steel Guy Ligi 

43 thyssenkrupp Electrical Steel Régis Lemaître 

44 Austrian Energy Agency Thomas Bogner 

45 Elettromeccanica Tironi srl 

Maurizio 

Gino Tironi 

46 CG Power Systems Belgium NV Bram Cloet 

47 RTE (French TSO) 

Jean-

Christophe RIBOUD 

48 

Norwegian Water Resurces and 

Energy Directorate Helge Ulsberg 

49 ESB Anthony Walsh 

50 Energy Networks Association David Crawley 

51 

BLOCK Transformatoren-Elektronik 

GmbH Wolfgang Reichelt 

52 Maschinenfabrik Reinhausen Manuel Sojer 

53 CENELEC Angelo Baggini 

54 
Tramag Transformatorenfabrik 
GmbH & Co. KG Stefan Plieth 

55 ENTSO-E Thong Vu Van 

56 Siemens Wind Power Jesper Gaard 

57 Synergrid Wim De Maesschalck 

58 Laborelec Robby De Smedt 

59 Končar D&ST d.d. Ivan Sitar 

60 Viegand Maagøe A/S Carsten Tonn-Petersen 

61 thyssenkrupp Electrical Steel GmbH Andreas Jansen 

62 

National Grid UK Electricity 

Transmission Paul Jarman 

63 Vattenfall Distribution Sweden Per Norberg 

64 Ellevio AB Eskil Agneholm 

65 Murrelektronik GmbH Matthias Eschle-Reinold 

66 

Norwegian water and energy 

resources directorate 

Lars 

Andreas Eriksson 

67 Bowers Electricals Anthony Hall 

68 NVE 

Christer 

Heen Skotland 

69 EREA Energy Engineering Herman Nollet 

70 Tramag Transformatorenfabrik Matthias Geinzer 

71 thyssenkrupp Electrical Steel GmbH Thierry Dr. Belgrand 

72 ICF International Emmy Feldman 

73 SCHNEIDER ELECTRIC Philippe CARPENTIER 

74 Belgian Ministry of Environment Bram Soenen 

75 Bticino Adriano Fantozzi 

76 TUV SUD China Gary Sun 



 
 

Preparatory Study for the Review of Commission Regulation 548/2014 
 

289 
 

77 E.ON SE Armin Vielhauer 

78 Siemens AG Michael Heinz 

79 EDP Distribuição Fernando Ramalheira 

80 UK Power networks Paul Dyer 

81 GEDELSA TRANSFORMERS MAR OLMEDO 

82 CLASP Europe Michael Scholand 

83 

Dept for Business, Energy and 

Industrial Strategy Mike Rimmer 

84 ICF Mark Allington 

85 Miistère de l'écologie et de l'énergie Evelyne BISSON 

86 Agoria Tim Hamers 

87 ECOS Chloe Fayole 

88 Isomatic Lab Todor Todorov 

89 HVOLT Inc. Philip Hopkinson 

90 CSRA Ben McConnell 

91 RTE 

Jean-

Christophe Riboud 

92 CENELEC Roberto Zannol 

93 DuPont Radoslaw Szewczyk 

94 VSL Gert Rietveld 

95 Kolektor ETRA Istok Jerman Kuželički 

96 Bultraf Ltd Dimitar Petkov 

97 CERB EAD Dimitar Beleliev 

98 Umweltbundesamt Andreas Halatsch 

99 CAHORS Transfix Frédéric Walter 

100 
BLOCK Transformatoren-Elektronik 
GmbH Andre Lühring 

101 Liander Co den Hartog 

102 German Environment Agency Ines Oehme 

103 

Končar Distribution and Special 

Transformers, Inc. Ivan Sitar 

104 

Mitteldeutsche Netzgesellschaft 

Strom mbH Michael Schmidt 

105 ENEDIS Patrick LAUZEVIS 

106 STEDIN B.V. Theo Meeks 

107 

SEVEn, The Energy Efficiency 

Center Juraj Krivosik 

108 Enduris B.V. Pieter Oosterlee 

109 ORMAZABAL Guillermo AMANN 

110 JST transformateurs Mathieu Sauzay 

111 Gimelec Philippe Tailhades 

112 SEMI Europe Ourania Georgoutsakou 

113 
Končar Distribution and Special 
Transformers, Inc. Dominik Trstoglavec 

114 Topten Ian Rothwell 

115 Swedish Energy Agency Anders Hallberg 

116 Anie Confindustria Ilaria Sticchi 

117 ABB Ltd Richard Holliday 
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118 

Eisenmann Thermal Solutions 

GmbH & Co. KG Andreas Möbus 

119 e-distribuzione Flavio Mauri 

120 legrand COLANGE Olivier 

121 EDP Distribuição Fernando Ramalheira 

122 Danish Energy Agency Bjarke Hansen 

123 ENERCON GmbH Sven Heinks 

124 Electricity North West Limied Matthew Kayes 

125 ZVEI Rolf Winter 

126 Enerrgy Networks Association Vincent Hay 

127 Netze BW GmbH Andreas Hettich 

128 ABB Transformers Oy Esa Virtanen 

129 ECOS Nerea Ruiz Fuente 

130 ZVEI e.V. Rolf Winter 
 
 


