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1.1 Requirements for pump-storage hydro PGMs

Respondents Summary of respondents’ feedback ACER views
ggl?:hgflders Summary of stakeholders’ views pﬁs(,:i{t_:iF;n Reasoning (and implemented changes)
APREN, Terna The need forrunning adetailed assessmentwas acknowledged
S.p.A., Eurelectric, in paragraph 39 ofthe draft Policy Paper. To date, the evaluation
BDEW . of therelevantcapabilities and constraints was carried out by the
Bundesverband Se"e“'?". s_takeholders Stfessed thataproper evaluation of . dedicated Expert Group ofthe Grid Connection European
der Energie- und f:apabllltles and constraints ofthe pump-storage hydro PGMs is Agree Stakeholder Committee (ESC) and consideredin the draft Policy
! important.
Wasserwirtschaft Paper.
e.V., undisclosed Stakeholders are invited to provide detailed inputduring the full-
stakeholder fledged public consultation aimed for September 2022.
APREN, Terna
S.p.A., Eurelectric,
BDEW
Bundesverband . . . As stated in the draft Policy Paper, technical requirements
der Energie- und Eta;ehﬁgg%s”ﬁssfgéh?t E[hﬁte.c?mcal req:;;rr]ent]enﬁs !ntrlod uced A applicable to pump-storage hydro PGMs should reflectthe
Wasserwirtschaft % € ML RI% should duly take info accountthetechnica gree constraints related to various types ofthose units and specific
e.V.. Edison characteristics of pump-storage hydro PGMs. modes of operation.
S.p.A., EDF,
undisclosed
stakeholder
DSO Entity with Rules should addressidentified disproportions between technical . .
notgoingbeyondthe necessary minimumand ensuring stable . . -
GEODE, . technical requirements per operation mode.
. operation.
WindEurope
DSO Entity with . e L L The application ofthe technical requirements should be properly
CEDEC, _E.DSO, \é\g\t/i? ﬁte%\?icrizizlsl gfilgﬁiwﬁ :;\éltsr:gr:;ﬁ;weenzxézt:;g% rt;g?jsezrgo:(la?j not Partly considered, ta_king into accoun_tt_he principle of optimisation
Eurelectric and agree between the highestoverall efficiency and lowesttotal costfor all
out. . :
GEODE involved parties.
The draft Policy Paper does notsuggestmandating the
IberdrolaS.A., Provisions ofthe NC RfG should notmandate to apply avariable Agree application of variable speed solutions. Instead, itrecognises
EDF speed technologyin pump-storage hydro PGMs. differences in capabilities and constraints of differentpump-
storage hydro technologies.
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Fortransparency and regulatory stability for the new technical

IberdrolaS.A., requirements ofthe NC RfG applicableto pump-storage hydro Aqree Adequate transitory rules should accompany the proposed
EDF PGMs need to be reflected in the text, given the importance of 9 amendments to the NC RfG regarding pump-storage hydro.
these installations for the energy transition.
Eurelectric, BDEW A . .
' - ) R . As indicated in paragraph 15, the draft Policy Paper takes note of
Wasser g’rtschaft ESCpsho Idgbe 'ﬁu dped 9 p oy agree informed some high-level policy recommendations; however,
eV wi u ihcid : detailed requirements are outof scope of (any) policy paper.
Igf\?rgllcsﬂ gi? d“;;i??ﬂﬁf;gfgiﬂ tt(\)/;rr]i(; umsettgé)hdnsocl); tr;eesf;?]q duen cy Amendments to the technical requirements shouldresultfrom
EDF innovations that could be emploved at the pum -Stora e hvdro Partly balancing benefits and costs. Itis necessary that, where feasible,
. u ploy pump geny agree they encourage innovation while remaining non-discriminatory,
PGMs. In the interestofthe power system, facility owners should ;
g proportionate and technology neutral.
be able to choose efficientfrequency controlmethods.
Following improvements to the NC RfG should be considered:
- Providing clarificationon the transition dynamics between Where desired, clarity of legal texts is beneficial in order to avoid
voltage levels to rule on the use of a tapping regulator transformer misinterpretation and facilitating the level playingfield; however,
EDE - clarifying the voltage dip requirements and the demonstrations Partly the proposed improvements go beyondthe level of detail to be
that must be made (Article 14) ; agree addressed in the Policy Paper. EDF is invited to propose concrete
- distinguishing the requirements for anon-synchronous park and Julstt'ft'.ed amenddfmegts ?urlgg tgnggll-ﬂedged public
depending onwhether itis fully-fed or doubly-fed for reactive consultation aimed for september :
currentinjection (Article 20(2)(b)).
It must be ensured that existing pump-storage plants are not
BDEW forced to be decommissioned for economic reasons due to new
Bundesverband grid regulations. Especially there mustbe a protection of vested Partl The existing PGMs are outof scope ofthe NC RfG unless they
der Energie- und rights for existing pump-storage plants or, alternatively, agreg undergo asubstantial modernisation —please refer to the relevant

Wasserwirtschaft
e.V.

investments to meet new grid standards must be reimbursed.

A modernisation or extension of existing pumped storage plants
must notlead to the loss ofthe protection of vested rights.

section in the Policy Paper.
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1.2 Determination of significance of PGMs

Respondents Summary of respondents’ feedback ACER views
ggl?:hgflders Summary of stakeholders’ views pﬁgi{t_:iF;n Reasoning (and implemented changes)
EUGINE -
European Engine
Power Plants
Association,
Energie-
gj:joeg;aryé:\ffc Currentlly, the significan ceof PGMsiis determineq ba}sed onthe
Power éystems cumulative application ofvoIFagt_a and capacity criteria. An
SolarEurope ! Several stakeholders expre_ssed a preferencef(_Jr the complete amend ment ofthe voltage criterion, or even more so, its removal,
EUROPGEN Grid r(_emq\{al of thevoltage criterion so as to determinethe wo uId_Ilker.cause the reassessmentof capacity thresholds
Codes Working significance based on capacity only. Partly establl’shed |_n_the_Member States. Moreover, changes to th_e
Group In contrast, other replies opposed the complete removal ofthe agree PGMs’ classification should nﬁt lead to adve.rseltilspror;])ortlo nsor
vgbe, EDF, DSO voltage criterion and supported adjusting the criterion to reflect trlg?er 'connectlor;_deusmnst atarenotoptimal fromthe
Entit)} with the actual effect on the system. system's perspeclive. _ o
CEDEC. E.DSO Nonethe'less, all three optlonso_utllned in parag raph 28 ofthe

- ! draft Policy Paper shall be considered in the amendmentprocess.

Eurelectric and
GEODE, l|berdrola
S.A., Falck
Renewables,
Westnetz GmbH,
VDE FNN
EUGINE -
European Engine Clarity on the maximum capacity notionis relevantto ensure
Power Plants More clarity is needed on the type classification of synchronous harmonisation ofthe significance determination practices across
Association, VDMA power generating modules (SPGM) — there are today some A the Union.
Power Systems, inconsistencies across the EU on howthe significanceis gree Interpretation ofthe notion can be harmonised based on the
EUROPGEN Grid determined (insta”ed Capacity vsindividual unit rating). stakeholders’ pro posa|s submitted to the pub“c consultation
Codes Working planned for September 2022.
Group
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DSO Entity with
CEDEC, E.DSO,
Eurelectric and

GEODE, Terna
Sp.A,

Some answers highlighted the risks associated with the revision
of significance determination criteria. Depending on the design, it
may incentivise large facility owners to divide theminto smaller
units to fall under less strictrequirements.

As indicated in the draft Policy Paper, changes to classification of
PGMs should notresultin evadingrules designed to ensure
stable operation ofthe interconnected system.

Eurelectric, EDF, On the other hand, other stakeholders recalled thatthe Agree m ea?yd Igg?ggﬂgig? dmr? gndcaglir;iiﬁ E)lijst;%eti zlosizulggfgf tween
EFAC, requirements should be established based on the principles of throuph compliance with rele\;antre uirements% and its eﬁgcton
WindEurope, fairness and proportionality. In their view, PGMs should the ogerall S pstem q
undisclosed adequately contribute to system safety. y :
stakeholder
Amendments to the GC NCs should be based on informed
8EZ. as. Edison A few responses suggt_ested aneed for further analysis oft.he . Partly proposals. As noteq in paragraph 16, final reports thhe relevant
Sp N ERAC issue preceding the adjustmentofthe significance determination agree ESC Expert Group informed the Policy Paper drafting process.
R rules. Stakeholders areinvited to provide further analysis during the full-
fledged public consultation aimed for September 2022.
Iberdrola S.A S.t akt_aholders recor_nmgnded further h_ar_mon isation of cr_|t¢r|afor Partly ::tall; gc?fye;sraersyhtg Ig 2 ﬁ:ﬁi ?\A\é(r;rgsrn;?;t\éi“g: j ]:Jonrdaevrvsl('éiaenrg1 ngeot
o significantmodernisation (e.g., by definingarange of minimum : o .
vgbe and maximum capacity thresholds for each type) agree p_oss_lplewaysforh_armonlsatlon alsoin the contextofthe
significantmodernisation.
Eurelectric, ENEL Itis importantto setou_t approprla_te transitoryrules (”.‘C'“d'”g the’ As stated in paragraph 52 ofthe draft Policy Paper, establishing
SpA, WindEurope refergn ce dates and criteriato definethe scope ofrevised codes Agree proper transitory rules is essential to ensure legal certainty.
application)
DSO Entty with . . . . . Given thatthe currentsignificance determination is based on two
EE@E%&EE:? Eg:gg&nc%(;;;eenéomﬁ; :]hcea\:lokl):aa\g/]:r;r:jtief;ggrr]rgli%h;;rclﬁg'\;gother Agree criteria(concerning voltage and capacity) amending or removing
' ' one criterion would probably trigger further changes.
GEODE
DSO Entity with Some stakeholderspointedto the Expert Group’s proposals fora In the case of the application of the voltage criteriononly above a
CEDEC, E.DSO, national threshold determined between the Type B and Type C Partly specific capacity threshold, itwill be crucial to identify that
Eurelectric and thresholds is apragmatic solutionto theissues and appropriate agree threshold. In particular, appropriate consideration should be given
GEODE careful drafting ofwording onthisis needed. to small-size PGMs.
The maximum voltage thresholdfortypes A, B and C is the same, Should the voltage criterionnotbe applied, small-size PGMs
APREN and hence, the removal of voltage criteriawould nothave a major Disagree connected at 110kV or above would notfall under the type D

impact.

category.
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1.3 Requirements fortype A PGMs

Respondents

Summary of respondents’ feedback

ACER views

Action, Terna.
ENEL SpA, DSO
Entity with
CEDEC, E.DSO,
Eurelectric and
GEODE

Falck Renewables, Terna Sp.A. and DSO Entity with CEDEC,
E.DSO, Eurelectric and GEODE also agree with the proposed
expansionof Type A requirements with Active Power Control
(APC).

In contrast, APREN and SolarEurope suggested, that
subcategories should be created, to create differentrequirements
for differentsizes of Type A PGMs, mainly for cases of APC.

ggl?:hgflders Summary of stakeholders’ views pﬁs(,:i{t_:iF;n Reasoning (and implemented changes)
o Harmonisation is notan objective in itself but can efficiently be
Harmonization ofthe thresholds for Type Aand TypeB at EU level used to strike a balance in obtaining specificobjectives. On the
is notconsidered useful. The harmonization ofthe A/B threshold onehand, an insufficiently harmonised regulatory framework for
Terna S.p.A,, removes the rightof Member States to choose an individual and Partly types B, C and D PGMs may limitthe level-playing field, hamper
IberdrolaS.A technically justified threshold. Agree the economies of scale, and impede benefits ofthe common
Further national specification of requirements is notconsidered connection rules, while on the other hand, harmonisation may
problematic. limitMember State needs to address certain local specificities
e.g. associated with generation mix or grid structure.
EUGINE, VDMA Harmonisation ofthresholds would be an advantage and should tsheeet:]hrgsphrg;/dlg szignls('j\/\kl)ir:ssgses.elzg ?‘:gg'no.”ag;.%z ar.rtlp]otrk]]iatlon of
Power Systems, be assessed and done carefully with consideration oflocal Partly possibility to add a(ljjditional requirerlnents #gr al:ertv;iln size of
E(?I';rEWulrr(])d IZuro Pe, EZSA:ZELG['FSUC:A iﬁ(lja_rrEurggeop;rgop(;)is\c/i aminimumthreshold Agree smaller generation (and storage) units, as well as introducing
P yp yp ’ anotherintermediate PGMs type (between today’s type A and B).
Type A PGMS shall be capable of enhanced participationin
) system stability. Recommendation, thatthe Fault Ride Through
épsvl?::ld éj’\rl;rseo (FRT) and Post Fault Active Power Recovery, etc, requirements
SolarEurope, Falck for PQM Type B also be extended to PGM Type A, as this will
Renewables benefit system safety.
German Federal The FRT requirementfor Type A PGMs is supported by many For PGMs (and storage units) connected via power electronics,
Ministry for stakeholders (Apren, BNetzA, DSO Entity, ENEL, ENTSO-E, such as PV, additionalrequirements may notbe a directconcern,
Economic Affairs Falck, German Federal Ministry for Economic Affairs and Climate Partly however this may possiblybe a concern for small PGMs with
and Climate Action, SolarEurope, Terna S.p.A., WindEurope). Agree othertechnologies. Indeed, there are Member States that have

already added certain requirements for Type A PGMs in addition
to the NC RfG requirements.
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The additiona_ll technical requirements identified by the_Expert Indeed, harmonisation ofthe thresholds should be assessed in
(ﬁ':nlig E;iss%l 'nng fo ;Tsyhp;eASTS elvrlfee?jhtg l:':\/?so; ?heeatiegsg (;(I) dth ese conjunctionwith the possibility to add additional requirements for
Edison S.p.A Eetweén voe A Z'i?]'dt eB and is not obposed to consider the Agree certain size of smaller generation (and storage) units, as well as,
ype s yp ) PP introducing another intermediate PGMtype (between today’s type
opportunity to introduce another intermediate PGMs type between A and B)
type A and type B, which is harmonized at EU-Level. '
A cost-benefitanalysis should be conducted to ensure thatthe ﬁ\i fur!:132P;sgzzgrai?ﬁﬂitrﬂjé)ﬁl Solil\rlllgtsp :)Oscs;klalse. :c?;?:: (iet\i/:; a
APREN, EDF, introduction of new requirements does notimpose additional Partly hg Id resultin it b,I ir tmgnt f svstem pr nd ’
SolarEurope costs on smaller PGMs. Also, local characteristics must be agree fje(r)nL:)nseral:e theer%:i nate:anecae ofth eos s;/tséri slejsl?rist aand svstem
considered. L y y y
stability.
As per the NC RfG, MSs have applied awiderange of the Type
A/B thresholds (10kW - 1.5 MW). However, because ofthe
EEZ Type A PGMs are small units, they should notbe burdened by Partly accelerated decarbonisation ofthe energy sector there are
additional requirements. agree Member States that have added already, as per the 50549-
1:2019 standard, certain requirements for Type APGMs in
addition to the NC RfG requirements.
VDE FNN, A standardized and harmonized communication interface for Partly In principle, standardised communication should be used;
SolarEurope active power controloftype A PGMs should be used. agree however, thisis outof scopeofthe EU connection rules.
BDEW
Bundesverband - . o . Of course, only new, or substantially modified existing power
der Energie- und 'r:eor el)e(lltisc?:glzG 'lﬂt?étg: cc:g(tjlnued applicability of existing Agree generation facilities are covered by the NC amendments, as
Wasserwirtschaft ou S mus sured. currently regulated in Articles 3 and 4 ofthe NC RfG.
e.V., Eurelectric
. References to specific standardsshall notbe quoted in the legal
EFAC, Eurelectric \S{\tl:neézappropnate, reference should be made to the EN 50549-1 Disagree text of the regulations. Rather than that, relevantrequirements
' from standards can be replicated in the network codes.
. . Capabilities of system users are founded on the identified system
The fo_cus ofthe strate_g_y paperis an the requirements .Of the needs. The system cannotefficiently function in the absence of
operation ofthe electricity network and noton the requirements of these capabilities. Moreover, harmonisation, which enables the
CogenEurope the creation ofa properly functioning market for PGMs of type A. Disagree | PR ' S
. i evel playing field, is one of several other principles (e.g.
However, the mterna_l ma_rket for these facilities is as such also a subsidiarity, proportionality) that is pursued in the development of
task of European legislation. .
the EU connection codes.
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Westnetz GmbH

This stakeholder reported in that Type Ashould startat 0 kW.

Disagree

The NC RfG requirements are subject to the proportionality
principle. The connectionrules can be changed in the future
should PGMs with capacity below 800 W become a tangible
subset of the EU generation portfolio. Nevertheless, the MSs can
apply distinct connection rules for this subset of generators even
today.

1.4 Electromobility

Respondents

Summary of respondents’ feedback

ACER views

regulated by the Alternative Fuel Infrastructure Directive (AFID).

Name of - ACER . .
stakeholders Summary of stakeholders’ views position Reasoning (and implemented changes)
BDEW, EDF, . . . . .
EDISON . EFAC Several stakeholders pointed outto theincrease of costs which The adoption ofthe new rules should, as far as possible, be
undiscloéed ’ should notbe undue and affect negatively active consumers. Agree achieved viasimple demonstration of compliance and use ofthe
stakeholder EFAC suggested to take into account provisions of EN 50549-1. appropriate standards (e.g. EN 50549-1) cutting thered tape.
DSO Entity with ACER agrees to make no distinction between injectinginto the
CEDEC, E.DSO, Stakeholders promptedthat, in paragraph 57, the consideration of public grid and internal installations because from the point of
Eurelectric and injectingin an internal installation should be treated in the same Agree view ofthe stability ofthe system, the behaviour of the EV should
GEODE way as injecting into public grid. be the same unlessthe EV isinjectingintoan internal installation
isolated fromthe synchronous areagrid (island operation).
ENEL SpA,
Q/Fi’EdEEIl’Jro e VDE Several stakeholders mentioned thatitisimportantto differentiate Thisis already assumed in the draft Policy Paper. Moreover, a
ENN. We tpnétz either requirements between V1G and V2G charging points or Aqree storage device operatingin electricity generation mode and AC
Gmb’H Ibserdrola between electromobility and storage in general. Also some 9 connected to the public network is to be considered apower park
S ’ pointed outthat V2G should be viewed as a storage asset. module.
undisclosed
stakeholder
APREN Option 1 seems to be the oneto follow between the 3 considered, Agree Ad hoc capacity threshold for electrical charging parks shall be
howeveritshould be consideredamore developed option. 9 detailed in the NC RfG.
The differences between private and public chargers indeedlie

. . . . . mainly in the capacity and usage (e.g. diversity of charged EVs

BDEW rowtgd ?m to _dlffereTce bet\/\(/jgen tﬂrl\llattte and public clhargers, Partly and time of charging). However, the AFID technical specifications
echnicairequirements regarding the 1atter ones are aiready agree refer to standards thatare nottackling grid security aspects,

whereas the purpose ofthe NC RfG and the NC DC is precisely
that.
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BDEW mentioned thatinteraction and communication between
the market participants should also be considered. In ENEL view,
the requirements should be set consideringtheinputs ofall the

Although ACER agrees that these points areimportant, they lie

; . - . Partly out ofscopeofthe grid connection network codes and may be
BDEW, ENEL stakeholde@|r?volved.|ntheerX|b|I|tyvaIuechq|n of . agree addressed by the possible new flexibility network code (or other
electromobility: Charging Point Operators, Mobility Service relevantregulation)
Providers, technology providers, OEMs, DSOs, TSOs and ’
Aggregators
Although, recognising the asymmetry between large withdrawing
capacity (thataccommodates fast charging) and relatively low
injecting capacity (likely, classifying electrical charging points as
type A PGMs) Edison believes that“Option 2", consistingin Given therecent acceleration ofthe decarbonisation ofthe
EDISON. ENEL introd_u_cing two distinc_tthresholds, forexporting a_nd importing Disagree energy and transportsectors, theV_ZG functionality will likely _
' capacities, matched with currentthresholds atnational level, become ‘business as usual’ by thetime the amended NC RfG will
could better reflect the main function ofthe electrical charging enter into force.
parks,which is still to ensure a quick EVs charge (the V2G
functionality seems secondary, though promising). Similar views
were expressed by ENEL.
1) All new charging equipmentand new electric vehicles should
comply to smart charging requirements, such as defined in
handlerdownloadfiles.ashx (agendalaadinfrastructuur.nl) ACER views on each ofthe points are as follows:
1) Itwould be technically sensible to require from all storage
2) There should beregulation thatallows DSO’s to set barriers on devices to comply with smartcharging functionality, butitis
grid usage per grid area. likely thatthis is noteconomically efficient—see the
comments by several other stakeholders concerning cost
ElaadNL Partly implications.
sy oot sne samasosca it | % | 2 ACER undersands nsis.n many counies aeady patof
. s S the connection agreement struck between the system user
also stimulate flexibility. In the Netherlands, promising results
. - and the systemoperator.
were obtained by combining all chargersthatare on the same T ) )
allowance among the chargers thatare used. This technique codes.
results in a steep increasein grid efficiency, butis notyet allowed
in grid codes. Thisgrid tariff can either be a capacity based tariff
or a flexibility based discount.
. . S Insofar charging stations exceed agiven capacity threshold (see
Charging stations shallbe capable of enhanced participationin Partly policy option considerations) they should comply with stricter
ENTSO-E system stability (frequency control, faultride through, autonomous agree requirements — this approach is mirroring the banding ofthe

reconnection, etc.).

power generating modules.
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This was a misunderstanding. The preferred policy option (1) as
explained in the Policy Paper advocates for asingle harmonised
DSO Entity with Several stakeholders understand the draft policy paper proposes capacity threshold for the classification of electrical charging
CEDEC, E.DSO, that V2G is treated separately underthe NC RfG and that any Partly parks (boundary between type A and B). Conversely, an
Eurelectric and thresholds so developed are also used in the applicationofthe agree asymmetrical capacity threshold policy ifdeployed would allow for
GEODE NC DC. using an on-site stationary battery to technically reduce thetype-
related obligationsby charging the stationary battery from the
V2G EVs instead ofinjecting thisenergy directly into the grid.
Indeed, in lightoftheunprecedented volumes of EVs AC
Wi CEDEC, | Several stakenolders proposed VLG charging points (maybeas Clectic powersystert o funcion securay, there are ments in
£ DSO ' from a certain uniform threshold) should be obliged to deliver requiring Vi (gut perha;s othersysi‘emﬁsers 26 well 6.9 heat
Eurelectric, gz?;ngerifgo nes,ée g;f% Xrtézmsigrr]f]:r;.srt]an;;zrE‘)?ég:.g,r,%gg r/node Agree pumps with heat storage) technologies to be capable of
GEODE and onsum tionpp : 'ng ! (local/remote) disconnection and/or provide an LFSM-U response
ElaadNL consump ' in certain system conditions. The details of such response should
be elaborated in the network codes.
V2G electrical charginginfrastructure shall be classified as a
Falck Renewables storage unitand consequently itshall be considered as a Aqree V2G electrical charging infrastructure could comply with the NC
generator which need to comply onlywith the NC RfG 9 RfG requirements both in injection and withdrawal modes.
requirements both in injection and withdrawal modes.
German Eederal In the contextofthe grid connection codes, charging points for
Ministry for electro mobility should be treated as demand and/or PGM, ACER believes that the underlyingtechnology used in EVs and
Econo?w/wic Affair depending ontheunderlyingtechnology (unidirectional or Agree chargingpointsneeds to be appropriately recognised in the grid
and Climate Actib;)n bidirectional). We do notseethe necessity to establish a new connection network codes.
category for electro mobility in the grid connection codes.
Thisissueis similar to the consideration of apower park module
. . . . . . whereby itmeans a unitor ensemble ofunits generating
Main connectionrequirements for electrical charging points o . - . L2
Terna S.p.A. should applyto each individual charging column and notto :aigz gloelitr:ﬁlt)s/i;edpaigiIQEoourl]dtr;r?a(i:rrl]Iarg;nt?sce?jpiictlr% Ocifgr]neolggtlr\g[jig?]lo f
individual stations consisting of multiple columns. g ! o yDe use
compliance. In turn, additional capabilities could also be sought
for,dependingon the overall capacity ofthe charging station.
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15 Weather hazards resilience of generators
Respondents Summary of respondents’ feedback ACER views
Name of - ACER . .
stakeholders Summary of stakeholders’ views position Reasoning (and implemented changes)
Indeed, the extreme weather conditions impactvarious PGM

Better Energy A/S, technologies differently and related technical capabilities can be
Eurelectric, ENEL Several stakeholders stated that such requirements do not belong ensured viaproduct standardisation. In the draft Policy Paper,
SpA, VDMA Power to the grid connection network codes. Some stakeholders Partly ACER was notpromotingasingle policy optionin thisregard and
Systems, Edison suggested thatthese should be elaborated in technical standards agree opened the door to further stakeholders’ proposals. ACER

S.P.A CEZ as., and notin the RfG. nevertheless considers thatthe efficient electric power system
EDF design includes addressing the problem of PGMs’ weather

resilience and should thus be partof the system operators’task.

Undisclosed

e | SOme sikeholdrsmentoned hatregionaiweatercondons | | 10 Sysemoperaors nd he e ouners shoud ekecue
GmbH, Iberdrola ZPgl::lgrE(ranf)%nIZi/d;red asitis difficultto regulate technical aspects agree (pan-EU, regional orlocal)and considerthemin the design ofthe
S.A., vgbe, VDMA : underlying assets.

Power Systems

Undisclosed ACER considers thatthe system operators need to ensurethe
stakeholder, efficientelectric power systemdesign where certain regional
WindEurope, VDE ) _ _ specificities in terms of climate parameters should be used both in
FNN, VDMA Some stakeholdersmentioned the proportionality of costs designing the transmission/distribution networks and associated
Power Systems, imposed on PGMs and the need to avoid overdesigning PGMs. Agree PGMs. ACER agrees notto add any specific additional
IberdrolaS.A., Also, some few stakeholders mentioned the need to avoid 9 Capabilities for PGMs in the RfG NC. However, the system

DSO Entity with additional barriers for small generators (particularlytype APGMSs) operators and the PGM owners (in particular oflarge size, i.e.,
CEDEC, E.DSO, type C and D) should take due accountofpossible extraordinary
Eurelectric and climate parameters in place and consider themin the design of
GEODE the underlying assets.
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BDEW,
Undisclosed Several stakeholders mentioned thatthe overall system must be
stakeholder, set up in such a way that resilience to weather hazards can be
ENTSO-E, improved and generator failures can be compensated for. In this Partly The systemoperators and the PGM owners should take due
Eurelectric, regard theresilience and capability limits of the transmission & agree accountofpossible extraordinary climate parameters in place and
SolarEurope, distribution grid to unusual weather events should be evaluated. considerthemin the design ofthe underlying assets.
CogenEurope, One stakeholder stated thatthe topic seems more relevantforthe
IberdrolaS.A., System Operation Guideline.
Falck Renewables
Itis g uestlongble V\.’h ether weather res!".e.”ce ofgenerators S.hOU|d A large number of simultaneous disconnection of PGMs has
be covered. Itis primarily the responsibility of the generator itself proven to representthe issue for the stability of the
Energie-Nederland |t?s ?elfs a(i)?lri(tay(i(f)tg reotgﬁgg ljcﬂig\éz!g?e”rln% c\;vféf,;r? e'?nﬁ?gﬁetp us also Disagree interconnected power system (e.g. PV disconnections at 50.2
availability will resultin higher revenues, which should provide the ;Z%;Eztsgfc:ggslecure power system operation cannot be left
correctsignalto investin resilience or not. y:
Insofar as ACER agrees that weather resilience needs to be
. defined, itshall,in line with comments by several other
yDeétEEt’iGmbH’ ﬁ‘e;cl) iléf]lfeor;sef:seggldd; r\s/visalftelgvpe\?iltfh%nuclj dei ?C:ﬁe(j/iféne\'vh at :a:gg stakeholders, rather be defined in coordination with the system
’ 9 operators and PGM owners, considering the underlying assets at
alocal (regional) level.
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1.6 Requirements for units providing demand response services

Respondents ‘

Summary of respondents’ feedback

ACER views

Name of - ACER . .
stakeholders Summary of stakeholders’ views position Reasoning (and implemented changes)
Ignacy
Lukasiewicz
g]chltil(EUIng{)Egr?tri?y Some stakeholdersexpressedthe opinion thatall necessary
with géDEC y provisions concerning demand response services should be As outlined in the draft Policy Paper, appropriate amendment
EDSO. Eurelectric | NcludedinthenewNC DSF (particularly for distribution- Partl proposals should be in line with the Framework Guidelines on
and GEODE connected systemusers). aareg Demand Side Flexibility, particularly concerningthe scope ofthe
IberdroIaS.A,\., On the other hand, few responses opposed the inclusion of 9 new network code. Revisions to the_GC NCs should be consistent
PGE PolskaGrupa | technical requirements laid down in NCDC in the new NC DSF, with the relevant EU energy regulations.
EnergetycznaS.A., arguing thatthe latter should rather cover marketrules.
ENEL SpA,
CEZ, a.s., EDF
Stakeholders mentionedthatreviewing NC DC technical Technical requirements should be based on the principles ofnon-
Eurelectric, ENEL requirements for units providing Demand Response services shall Aqree discrimination as well as on the principle of optimisation between
SpA, WindEurope nothinder their effective and non-discriminatory participationin 9 the highestoverallefficiencyand lowesttotal costfor allinvolved
DSO local ancillary services markets. parties
The topic of SGUs is out of the GC NCs amendment process
. . scope. SGUs are defined in the Commission Regulation (EU)
Currently, mostdemand response providers (regardlessof size) L e -
are identified as significantgrid users (SGUs). The definition of tzrgifs/rln?s?; oorfs? é?egrﬁit Zgrla;i :;’t(?ggsg Teai%ué%ﬂ;?sos?oer:ecmCny
) SGUs should be reviewed to cover large system users with a ) y P S
Eurelectric. ENEL o . Partly Regulation (EU) 2017/2196 of 24 November 2017 establishinga
i substantial impacton the grid only. o : ) ,
SpA, WindEurope agree network code on electricity emergencyand restoration (‘NC ER’),

Moreover, concerned stakeholdersare againsta possible uptake
and application ofthe definition so worded also in the Demand
Connection Code.

which are notunder revision.

Definition of SGUs is relevantto the system operation rules
providedin the SO GL/NC ER, whileitplaysnoroleinthe NC
DC.
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It was pointed outthatthe broader scope ofapplication ofthe
technical requirements for units providingdemand response
services is linked with two problems:

Although possible challenges related to the compliance shall be
acknowledged, itis necessary to properly weighthemwith the
need to provide reliable demand response services to the system

Win_dEurope, . Th_e ability_to withstand frequency v_aria‘gions would be difficultif Partly operators for grid security, particularly to minimise critical events.

undisclosed notimpossible to demonstrate for units with older assets and . . .

stakeholder equipment; agree More stringentrequirements should notbe applied to all system

. ' . . d " I b users covered by the NC DC, as they are tailored for the demand
: S}rln%entrequwements:re_r:jot|mpos¢d eqllja ytoff‘ l_JS_?_rS ut response service providers. This approach stems from the
only when system users decide to provide relevantflexibility principle of proportionality.
services.
Better Energy A/S, Requirements for services should notbeincluded ina Grid . .
Edison S.p.A. Connection Network Codes. Agree As proposedin the draft Policy Paper,
GCNCs should notstipulate too many requirements for units Indeed, GC NCs should notgenerate unreasonable
providing demand response services to systemoperators, as ad mlnlstratlve.burd ensor costs associated with demand
these are too static and notnecessarily provide agood basis for Partly responseservices provided to relevantsystemoperators.

IFIEC Europe tackl_ing the intrinsic_differenc_es between Member States_. Instead, agree Nevertheless, the requirements applicable to the providers of
requirements for units providing d.emand response services to these services should ensure the services’reliability and capacity
system operators shall be setoutin the prod UCtSpeCIfIC&tIOﬂS of to use the demand response over system operationa| ranges
the various services requested by system operators. thereby minimising critical events.

In case of retroactive application of new requirements to existing The solution proposed in the draft Policy Paper does notenvisage
. units, national regulators should consider introducing Partly the retroactive application of technical requirements on existing

Edison S.p.A. . - . i
compensation schemes for owners ofthose units that already agree system users. Also, national compensation schemes are out of
provide demand response to the system. scopeofthe Grid Connection Codes.

. . . . Technical requirements laid down in Articles 28-30 of NC DC

Energie-Nederland S(;L\dnce:gggnei:l%ntﬁgts\gorrek Si?grisersgs\/:l:;iﬁgrrllcc):?(ljreeqeur;(rje?:tnht: or Disagree reflect the relevantusers' or third parties” obligation to ensure the

g e : e 9 P 9 reliability ofthe services offered to system operators for grid
provision of specificservices to the market or system operator. security
All storage devices have to offer demand response servicesin Partl It depends,inter alia, on what “demand response service” entails.
vgbe chargingmode. This mustbe an obligationimposed atthe EU agrez Thisissueshall be explored further to understand the possible
level.

risks and opportunities related to this proposal.
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Technical Requirements for Storage

Respondents Summary of respondents’ feedback ACER views
sNterT(]:h?;ders Summary of stakeholders’ views pgscilt_:iSn Reasoning (and implemented changes)
General provisions on big energy storage have to be implemented,
however new regulations for small units will eventually lead to the
emergence Of. parriers to the devglopment_o_f active_consume_rs, As proposedin thedraft Policy Paper, there is a need to assess
lgnacy Itocal communities. Energy storage is apromisingtool in supporting the potential technical requirements for storage units. Technical
o echnical balancing of local areas at LV network. The small PV rules must take into accountsystemneeds (in particular,
LUk{:lSIeWICZ supported by storgge is an gxpectlng unltfor unstable generation operational security).
Institute for and, at the same time, contributes to reducing disturbances on the Partly . . .
Energy Policy grid by supporting its balancing. There is no need for detailed agree Indeed,d_ependl'ng'on thet_ypeofserwc_e, a_nys_torageunlts can
provisions for storage as such. Storage should be considered from also provide flexibility services to both distribution and _
the pointofview of being able to provide flexibility services (demand transmission system operators. However, specific solutions will
response) atlocal level for the grid operator. However, in this case be addressed in the Demand Side Flexibility Framework
any new regulation should be introduced by the NC DSF taking into Guidelines.
account the responsibility of the distribution operator for its
implementation and enforcement.
The main purposeofthe concerned policy is to elaborate
technical requirements for storage connected to the power
system as stand-alone units or in combination with other units
(generation or demand). MCS are addressed in adedicated
policy as well.
Nevertheless, at the connection point, conditions necessary for
Better Energy A/S | An MCS should be evaluated as a wholein the pointof Partl system stability should be fulfilled by the MCS, taking into account
connection and nottheindividual units agre)e/ interactions between the power system and the site (exportornot
(generation/storage/demand) the power), and specific requirements applicable to the units
composing the MCS.
In an MCS the ensemble ofa generating unitand/ordemand unit
and/or astorage unitalso has to fulfil various requirements
concerning frequency/voltage control or protection, requirements
which depend onthe capabilities of individual units composing the
MCS.
APREN ) . . ) . . o _
Technical requirements for storage units should be included, with Agree Storage units could be classified similarly as PGMs as far as the

the differentiation between the differentapplicability of the storage

significance criteriaand operating in synchronismare concerned.

Page 15 of 68




ACERE

European Union Agency for the Cooperation

of Energy Reqgulators

units. The electricity storage can be splitinto synchronous and
non-synchronous.

As itis stated in the draft Policy Paper, in developingtechnical
requirements, one needs to consider topology, underlying
technologies and theimpact of storage units on the power
system.

Oneshould consider to develop justone connectioncode,

The Connection Codes shallconstitute acoherentand consistent
set of rules regardless of the number of volumes. Also, each code
addresses systemneeds according to the relevanttypes of
assets, underlying technologies and inherent constraints of units.
The scope ofthe existing Connection Codes varies significantly,

emergency event, it did not address how that storage should
behave as the frequency recovers. Although not a particular
technical challenge, there does need to be clarity of response in
these conditions to both avoid unintended unhelpful behaviour, and
also so TSOs can be certain about how the contribution from
storage will change as frequency rises. Appropriate development
for this characteristic should be built into the developments of
proposals.

Since storage would mainly be integrated in the NC RfG, it is
important to point out that also the new proposed type A
requirements for PGMs, as mentioned above, would be applicable

Eggregrig;ld covering connection requirements for all connected assets and each captures technologies with comparable capabilities and
(generators, demand, storage, conversion). This could help to Disagree | effects onthe system. ACER considersthatcreating asingle
ensure consistentrequirements and provision ofalevel-playing network code could hamper overall regulatory efficiency.
field for all connected grid users on the market. Moreover, should this be the aim of the comment, ACER
disagrees with covering all connected assets in the network
codes developedunder Article 58 of Regulation (EU) 2019/943,
as thiswould be in contradiction with the principles of subsidiarity
and proportionality.

Wethinkitis importantto include storage in the connection network

codes. In some MS requirements have already been integrated in

their national/regional legislation.

Many ofthem based their requirements on whatis provided by the

EN 50 549-1 & -2. The number of storage units will inevitably increase, and system

So integrating storage in NC RfG and NC DC should notignore the stability will depend on such assets. Hence, relevanttechnical

existence and therelevance of these standards. rules should be considered. Standards in question could support

DSO Entity with The DSOs supportin full the work undertaken by the Expert Group the developmentofpossible amendments as they contain some

CEDEC. E.DSO on this topic. However we now believe that the work is not quite requirements which helped to integrate storage units into power

E Iect'ricland ’ complete in that although the Expert Group_ made provisions for systems.

GLIjErgDE how storage should respond to frequency falling below norms in an Agree Rules regarding storage units’ behaviour during the frequency

recovery after the incidentshould be considered in the
amendment process.

Accordingto the draft Policy Paper, the ability to provide an active
power control by type A PGMs and, consequently, storage units
should be explored. In particular, one needs to consider different
requirements developed by DSOs to utilise active power control.
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to storage units, especially the possibility to modulate/control active

power.

We consider very important and urgent to include storage

technologies in the connection network codes. Appropriate

amendments to the existing Network Codes should be rapidly Storage technologies play avital rolein the decarbonisation of the
implemented to avoid conflicts with the increasing number of electric power sector and the lack of harmonised connectionrules
batteries connected to the distribution grid and should be could hamper the common energy market.

Iberdrola S.A. compatible with regulatory processes that have already started Nevertheless, we agree there are some storage technologies,
(e.g. Spain). Such developments are necessary to ensure Adree which are notable (yet) to fulfil certain requirements relevantto
regulatory certainty to the very complex investment cases on g system stability (e.g., synchronous flywheelsand regenerative
storage assets today in process. Potential exemptions in #56 braking systems) because ofthe absence of physical control.
should be duly defined. Hence, we do not deem necessary to Under these circumstances and in order notto stiflethe
promote an individual Network Code for storage instead of innovationitseems appropriate to define the associated
amendments of existing ones and requirements for storage should connection rules atthe national level.
be aligned to the maximum extent to those set out for generation
and demand, without extraordinaryrequirements above them.

Edison S.p.A. . . . . . . Storage units must be integrated into power systems takinginto
e et osags s oo tanamdonmb | agree | SccoUntINGr mpacton powerystem bty by conector
review of the GC NCs. when needed scheme_s,tppology :?md_ |nt§ract|on with power systems

’ ' (transmission and distribution systems)

CEZ, a.s.

We see some merit in establishing non-discriminatory conditions As indicated in the draft Policy Paper, the technical requirements
for storage. Agree should be based, inter alia, on the principle of non-discrimination.
Terna agrees the definition of technical connection requirements

Terna S.p.A. for storage is a priority to be considered in the next review of the
European network codes. We believe it is essential to define Adree Indeed, as mentioned in the draft Policy Paper, the application of
general requirements for these technologies by picking up the 9 requirements likethose forthe PGMs should be considered.
pattern of requirements already defined in the Codes for other
technologies, specifically PPMs.

BDEW Including technical requirements for storage into the NC RfG and

Bundesve_rband DCC would ensure harmonisation of rules across Europe as well

der E”er@!'e' und as equal treatment of with power plants and other network users. As outlined in the draft Policy Paper, the specific characteristics

Wasserwirtschaft In this respect, the relevant characteristics and limitations of Agree and constraints of particular storage units should be analysed and

e.V. storage technologies shall be duly taken into accountin order to reflected by the technical requirements if so necessary.
provide sufficient flexibility for connecting new upcoming
technologies.
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REESCOPE EU

The Policy Paper notes thatthe applicability of perspective rules

Ensure legal clarity and coherence Agree for storage should consider legal certainty and system security.
The policypaper correctly recognises the increased importance of
storagein systemoperation both at TSO and DSO levels. The
conclusions ofthe GC-ESC Expert Group on theissue provides . . .
EDFE relevantinput, which is already to a large extent a reference for lggk?r? idc’ atlhrig [J?IterF;wael:%?; E?lls?grgrgoept?r?i?: It:: ?Hgg;ss'grr: go fthe
TSOs in the absence of legal requirements defined at EU level. . o i
New EU rules should firstgnd fgremost base on these works Agree Connection Codes as this is considered arobustand transparent
I e < raised. EDF \d also like derl t'h solution facilitating operational security and better integration.
n casethe issue is raised, would also like to underlinethe
need to integrate requirements for storage in the exiting network
codes whiletaking its specificities into account, rather than to
develop aseparate code.
IFIEC Europe . , .
IFIEC Europeunderstands theimportance ofthis topic butdoes / /
notat this pointhave aspecific position on it.
VDMA Power \é\?g;ﬁi:ht:?c:ﬂ?rﬂ?ﬁgxéz t?viiﬁ?ﬁ;ﬁetégtga?)rl?slﬂi% Sf{)?gesg'::a}eﬁi Partly The draft Policy Paper recognises the need for legal certainty,
Systems forstoragesysten?s P gabigg agree which in turn will facilitate the level playing field.
In general we stronglysupportthe policy recommendationson the
Falck Renewables | technical requirements for storage defined by Acer and CEER.
However, we o_Io not agree with the propo_s_a_ll to apply'rules for Agree We agree to remove the contested sentence.
power-generating facilities and demand facilities according to the
fact that the storage units principally operate in injection and
withdrawal modes [reference to paragraph 20 ofthe Policy Paper].
We support the work on a further harmonisation of requirements . . . .
SolarEurope including behaviour during charging and handling of different The draft Policy Paper mentl_o_ns that_ th_e technl_cr_:ll requirements
architectures of combination with PPMs (e.g. AC-coupled / DC- Agree shall_ cor_respond . .t(.) specific limitations arising from the
coupled) e configuration of facilities.
Technical conditions included in EN 50549-1 and EN 50549-2 for
storage units connected to low voltage and medium voltage
(version from 2019) are only for power response to under-
EFAC Provisions of EN 50549-1 should be taken into account; references | frequencies and there it is necessary to assure power system
should be given where applicable. z;:e)é stability for PGMs.

Nevertheless, references to specific standards shall not be quoted
in the legal text of the regulations. Rather than that, relevant
requirements from standards can be replicated in the network
codes.
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Westnetz GmbH

Definitions for storage should be clearly described and mobile
storage should be included. Mixed customer sites and system
architecture or solutions should be appropriately considered.
Topics such as controllability by the DSO and ancillary services
such as grid balancing of frequency and voltage deviation should
also be considered.

Partly
agree

A definition of energy storage is provided in the Energy Directive
(Directive (EU) 2019/944 of the European Parliament and of the
Council of5June 2019 on common rules for the internal market for
electricity). Mobile storage unitsinject energy into power systems
by the fixed connection points, not by mobile connection points.
Thus, rules for storage units shall apply accordingly.

Ancillary services are subject to the operation regulations (SO GL
and NC ER) and the future NC DSF.

WindEurope

The requirements should consider both short- and long-term
storage and also the colocation of storage with renewables.
Requirements for assets combining renewables and storage
should not only consider cases where the storage unit is only
integrated for self-consumption in the generation facility but also
assets where both generation and storage (sharing the same grid
access point) can both supply power to the grid independently.
Requirements should also address cases ofintegration of storage
in existing generation (or demand) facilities and not only stand-
alone storage units or completely new assets.

Agree

The draft Policy Paper mentions developing storage unit
requirements in various configurations including standalone sites
or sites where electricity storage occurs along with generation
(e.g., renewable generation) or demand, in combination with
renewables, with PPMs, and is notonly integrated for self-
consumptionin generation facility).

Relevant transitory rules, definition of applicabilityand the issues
of significantmodernisation should be analysed adequately.

VDE FNN

Storage should be clearly defined and mobile storage should be
included in the definition. Mixed customer sites and system
architecture or solutions should be also considered when
appropriate. Other important topics to be considered are
controllability by the DSO and ancillary services such as grid
balancing of frequency and voltage deviation.

Partly
agree

See the answer to Westnetz GmbH above.

German Federal
Ministry for
Economic Affairs
and Climate
Action

The Member State’s right to establish stricter requirements at
national level should remain untouched.

Storage facilities should generally be treated equally to PGMs
when operating in generating mode and equally to demand
facilities when consuming electricity.

Partly
agree

In implementing existing Connection Codes, Member States
specify non-exhaustive requirements and may decide to apply non-
mandatory requirements. In doing so, they are required to take into
consideration agreed European and technical standards.

As regards the application oftechnical rules, similar approach and
requirements with the NC RfG and NC DC should apply to storage
units both in injection and withdrawal operating modes.
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1.7 Simulation models and compliance monitoring

Respondents Summary of respondents’ feedback ACER views
’s\ltZT:h?)flders Summary of stakeholders’ views pﬁgilt_:il(:)zn Reasoning (and implemented changes)
This harmonization of criteriawill benefitall parts involved (energy
APREN suppliers, grid operators and producers) and could helpto have Testing requirements done by DSOs have to be similar to
accurate models applicable to all countries and networks. Justto Agree those of TSOs taking into accountthe differences between
exemplify, in Portugal the testing requirements of ORD are distribution and transmission systems.
differentfrom ORT.
We agree to use general simulation modelsin order to
EUGINE — validate tests for FRT and minimising site-specific FRT
. Having a general acceptable simulation model all over the EU will simulation checks. However, the FRT characteristic is notthe
European Engine help manufacturers minimize the mostdifficultand ex i in all MSs, si it t -exhausti
Power Plants p | _ : S _ expensive Agree same in a s, sinceits parameters are non-exhaustive
Association tests (FRT) while allowing site-specific FRT simulation checks. parameters. Using minimumand maximum values for the
FRT characteristic at European level could enablereaching a
minimisation of costs.
The DSOs recognize thatthis is a key issue for TSOs, and is Distributed generation mustbe properly modelled analysin
generally contentto recognize their need to have the appropriate the individ gl ffect of I P F: Y A and By 9
accurate modelling capabilities. We also recognize thatthe € individual effectofsmall generators (types A and B) as
DSO Entity with growth ofdistributed generation is increasingthe needs of TSOs well as types C and D PGMs. An adequate model must be
CEDEC, E.DSO and DSOs to be able to model better the individual and combined used taking into accountlower complexity and lesser
P ' Agree requirements applicable to small generators connected to

Eurelectric and
GEODE

effect ofthat generation. However the requirements need to be
mindful of the mass market and lower complexity/capability of
equipmentand process atDSO level, and notspecify
requirements that are impractical. The burden on smaller
generators should be keptin mind in setting these requirements.

distribution network. Some TSOs are already using models,
aggregated or not, for small generators. TSOs’experiencein
aggregation of small generatorscould be used in
modelling/simulation.
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Iberdrola S.A.

Forthe sake ofa secure and efficientgrid operation, itis important
that in the process ofaccess and connection ofgeneration units,
all the necessary informationis provided to simulate the behaviour
of thefacilities for a correctload flow analysis (in static and
dynamic regime). A developmentprojectofthecompany is
defining the kind ofinformation that fits better such targets and
has detected in gap in theregulation in place.

Agree

Load flow analysis, static and dynamic simulations, have to use
equipment’s validated models. In practice, TSOs know errorsdue
to improper models and therefore it is their main interest to
reducethem. It isimportantthat TSOs receive the same validated
models for the same generating, demand, storage units and are
able to use them efficiently in their analyses.

vgbe

As stated in topic 16 above, no requirements existif a new
synchronous PGMis developed in the vicinityof an existing
HVDC terminal or near a large PPM. Potential interactions leading
to sub-synchronous torsional oscillations are possible and need
be investigated. The statementin the Issue Loggerthatthelocal
TSO has to solvethis, has no European level playing. AEuropean
regulation has to be specified.

Agree

Interaction studies of synchronous PGM in proximity of existing
HVDC terminal or large PPM, identifying sub-synchronous
torsional oscillations, have to be conducted. Itis notsufficientto
stipulate that the local TSO has to address this. This must be
addressed at European level.lt is sensible to request
TSOsS/ENTSO-E to investigate and perform interaction studies
but this rather fits in the scope ofthe SO Regulation.

PGE Polska
Grupa
Energetyczna
S.A.

Currently, differentoperators, even within asingle country, require
differenttypes of models - itis notstandardized in any way.
Standardization of requirements while being non-discriminatory
always simplifies connection processes.

Agree

Itis likely thatdifferent systemoperators froma single country
require differenttypes of models due to the different simulation
tools they use and for differentpurposes, e.g RMS and/or EMT
simulations.

Forthe same purposethe same model shall be used by system
operators.

EUTurbines

Any newrequirements shall nottrigger unsustainable costs and
efforts by manufacturer. Model fidelity shall be reasonable for the
purposeto be used. Costs seems to be displaced onlyon
manufacturer and can generate economic unbalance among
manufacturers and technologies.

Any new requirements shall take in consideration the protection of
manufacturer know how.

Use of common/library models shallbe used as much as
reasonablein general studies.

Agree

Manufacturer know-how must be protected — a confidentiality
agreement is mentioned in the draft Paper Policy.
Common/library models (IEEE, IEC) in simulation tools could be
used in general studies where it is allowed and not building
equivalentnew models withoutto be necessary.

Edison S.p.A.

Edison believes that possible amendments ofthe NC RfG and NC
DC could introduce, in aproper way, common requirements for
simulation models, considering the confidentiality and encrypted
level.

Nevertheless, the introduction of contractual arrangements with
manufacturers doesn’t seem to be easily accomplished. Further
details on the conditions applicable to such contracts mustbe
considered.

Partly
Agree

The draft Policy Paper mentions (#22 and #34) that it is
necessary to develop harmonised rules and acommon ap proach
- the GC ESC’s Expert Group report on Interaction Studies and
Simulation Models could be used in this regard. Confidentiality
obligations are foreseen in Article 12 of the NC RfG and are
already used by manufacturers and TSOs/DSOs which helps in
protecting manufacturer property. If TSOs/DSOs need a
possibility to use/modify models received from manufacturers
additional conditions could be introduced in confidentiality
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agreements (e.g. via maintenance agreements) as stated in the
draft Paper Policy #58.

Monitoring is definitely an important aspect from a compliance
perspective. Terna does not agree with the possibility to limit
information sharing with TSOs so to preserve privacy issues.
Whatever the chosen approach to address confidentiality and
privacy concernsregarding simulation and monitoring models will
be adopted,itis atop priority to ensure the use of models that allow
TSOs to have a complete and detailed understanding of the

Information has to be shared, in order to model and simulate
properly the behaviour of the power system, in the agreed way
between manufacturers and TSOs/DSOs, black-box, open-
source, encrypted ordetailed, using confidentiality arrangements

Wasserwirtschaft
e.V.

d.) Cost bearing /costsharing in case of iteration ofthe simulation
modelsin thecourseof componentdevelopmentor due to further
simulation requirements on the partofthe grid operator

e.) Duration ofthe final simulation coordination between power
plantoperator/plant manufacturer and grid operatorinthe case
of replacement ofplants or new plants

f.) Protection ofthe status quo for simulations already created or
costbearing by the grid operator

Terna S.p.A. operation ofthe plants and equipmentthat are to be connected to Agree ornot,as itis specified in the draft Policy Paper.
the network. Complete and clear models are essential because the Standardized models (e.g. IEEE or IEC models used by software
TSO cannotbe in the position of having to connectsystems to the libraries) could be used according to TSOs/DSOs decision —fine-
network without knowing their operation in detail. While we tuning could also be used on these models to attain the
acknowledge potential benefits of standardized models, by our behaviour ofthe real equipment.
experience, we do not deem them appropriate because too often
theirapplicationdoes notallowto representthereal and complete
functioning ofthe systemto be connected.
A validated simulation model is useful. However, several points
need to be clarified: a) The starting point for which system/components simulation
models are required is mentioned in the draft Paper Policy #22
a.) Forwhich systems/ components are simulation models referring to thereportelaborated by the GC ESC'’s Interaction
required? Studies and Simulation Models Expert Group
b) Some simulation scopeisincluded in the RfG and DC NCs
b.) Simulation scope/scope and in the GC ESC'’s report by Interaction Studies and
Simulation Models Expert Group, where RMS and EMT
BDEW c.) Clear specificationson the scope and contentofthe simulation methods are referred to.
Bundesverband in order to avoid multiple loops during simulation creation c) Any know-how from experienced entities (e.g. [EC, ENTSO-
der Energie- und Agree E) is welcome.

d) The maintenance process is specifiedin the draft Policy
Paper #34.

e) The duration of simulation is usually specified in the
connection contractwith TSO/DSO where a maximum period is
defined.

f) These are covered by confidentiality arrangements or
maintenance agreements.
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A final commentis only possible once further concrete information
is available in the course of the consultation process.

Any amendmentshould be an outcome ofa comprehensive
stakeholder consultation process and also reflectthe ongoing
developments atinternational standardisation organisations (IEC
et. al.) on simulation model standardisation and model validation.

ENTSO-E

We considerthat simulation models and compliance monitoring is
a high priority subjectto ensuretherapid deployment of
renewable energy into the network.

Agree

Simulation models and compliance monitoring need to be
considered alongside other factors affecting renewable energy
deployment.

Eurelectric

We recognise that this is a key issue for TSOs, and are generally
content to recognise their need to have the appropriate accurate
modelling capabilities. We also recognise that the growth of
distributed generation is increasing the needs of TSOs and DSOs
to be able to model better the individual and combined effect ofthat
generation. However the requirements need to be mindful of the
mass market and lower complexity/capability of equipment and
process at DSO level, and not specify requirements that are
impractical. The burden on smaller generators should be kept in
mind in setting these requirements. To facilitate this a certification
of the model supplied by the manufacturer through testing and
comparison between test results and model expected output,
should be required from the manufacturer (independently of
generator size). A standardisation of the model formats would also
be advantageous as it would simplify studies Europewide.
Standards could be proposed by EU DSO Entity and ENTSO-E and
approved by ACER.

Agree

Similar response as to DSO Entity with CEDEC, E.DSO,
Eurelectric and GEODE.

Distributed generation must be properly modelled by analysing
individual effect of small (A&B types) as well as large generators
(C&D types). An adequate model must be used taking into
account lower complexity and less numerous functions of small
generators connected at DSO level. Some TSOs are already
using models, aggregated or not, for small generators and their
experience could be used. TSOs’ experience in aggregation
should be used in modelling/simulation.

EDF

EDF considersthatitis up to the local TSO to best determine the
characteristics of such simulation models and would like to draw
the attention on the subsynchronous torsional interaction. The
commissioning of new HVDC lines and offshore windparks may
trigger interactions with existing installations, potentially leading to
cracks in power plants shafts, these interactions have to be solved
and clarified.

Agree

Thisrequirementis already stipulated in Article 21 ofthe NC DC:
each TSO shall specify the content and format of those
simulation models or equivalent information. A minimum set of
requirements is established: The content and format shall
include: (a) steady and dynamic states, including 50 Hz
component; (b) electromagnetic transient simulations at the
connection point; (c) structure and block diagrams.

Interaction studies between synchronous PGM in proximity of an
existing HVDC terminal or a large PPM have to be performed at
European level (due to the cross-border effect).

In order to perform accurate, reproducible and validated
interaction studies, an accurate representation of the equipment,
detailed model requirements _and relevant signal interfaces
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between the control layers in the models (black-box, open
source) isrequired. Thisis known to TSOs and ENTSO-E.

Itis sensibleto require all TSOS/ENTSO-E to investigate and
performinteraction studies (i.e. like between synchronous
generators in proximity of PPMs/HVDCs.) but this rather fits the
scopeofthe SO Regulation.

IFIEC Europe

IFIEC Europeunderstands theimportance ofthis topic butdoes
notat this pointhave aspecific position on it.

Neutral

VDMA Power
Systems

Common requirements in Europe concerning simulation models
and compliance monitoring would be a positive step forward but
should be aligned with ISO/IEC/EN standards and industry best
practice (FGW TR4) to avoid unacceptable costs and efforts
borne by the manufacturers.

Validated simulation models of generators could be used for
certification in different countries instead of multiple testruns due
to some other thresholds for same functionalities within country
specific grid codes.

The required simulation modelfidelity shall be appropriately
related to the simulation task. It would help manufacturers to
minimize the effort spenton the most elaborate and expensive
tests (FRT) while still facilitating site specific FRT capability
evaluation, ifa general simulation model approach was accepted
all overthe EU.

The use of mathematical model and simulation is already In

practice and the definition of common requirements could help the

manufacturer for example during the compliance process.

However itis expected thatthe requirements associated to model

definition are based on recognized technical standard.

The newrequirements shall nottrigger unsustainable costs for

manufacturer. Requirements for model fidelity shall be reasonable

forthe purposeto be used.

Partly
agree

Simulation models and compliance monitoring stipulations are
presentin the GC NCs but notwith highly detailed descriptions.
Itis ENTSO-E/ TSOs’ and EU-DSO Entity/DSOs’ role to propose
whatis needed (including ISO/IEC/EN standards or industry best
practices) concerning the simulation models and compliance
taking into account common models for load-flow and dynamic
simulations ofthe interconnected system.

Due to different thresholds, different requirements have to be
fulfilled (by a PGM) and in turn verified. Validated simulation
models used for certification have to take into account these
conditions but also functions which have to be incorporated for
a PGM category. For example, in one country a PGM may be
classified as type B whilein another country it may be classified
astype C. Therefore, initial tests are notenough. Ifatype BPGM
fulfils type C requirements it should not be a problem to use a
validated simulation model. The other way around is not as
straightforward.

FRT tests, similar to other tests, have to demonstrate the
required capability according to the FRT characteristic
established by a TSO according to the NC RfG. This task must
be covered by Expert Group concerning Certification and 50549-
10 standard.

The Policy Paper will specify that the recommendations by the
EG Certification shallbe used in compliance verification process
by TSOs/DSOs.

Normally, additional tests are done when characteristics
required by TSOs are not present in simulation tests and
conformity certificates. Conformity certificates may help
manufacturers to avoid additional costs.
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To provide black-boxed simulation models enables PGM
manufacturers to include all functionalities and capabilities within
the simulation models without putting any intellectual property at
risk. Simulation models which provide more detail (for others to
see) are simplified and hence less accurate than black-boxed
models. Additionally, these models need moretime for
developmentand will be available for evaluations several months
after black-boxed models could be provided.

If lacking trustin the performance of black-boxed models is the
main concern, thiscould be addressed in other means.

National authorities should not be able to define certain simulation
software and/or give extra privilege for special software
manufacturer. This would notuphold the principle of fair
competition.

Proposal: Ifat all, national authorities and grid operators should
be able give options for multiple simulation software selection.

Any new requirements shall include considerations regarding the
protection of manufacturer intellectual property.

We agree that black-box simulation models contain more
information than explicit models supplied by a manufacturer but
thereis a possibility formanufacturers to sign an agreement with
system operators in order to safeguard the confidentiality of the
explicit models. This option is described in draft Policy Paper.
The main problem with black-box models is that the changings
of equipment structure in models cannot be factored in.
Therefore, the use of detailed explicitmodelsis preferable.

Requirements from ISO/IEC/EN standards for simulation could
have impact on the selection of simulation tool/software. It is
possible to provide models in a standardised model form and
use a model conversion function.

Manufacturer’s know-how hasto be protected as mentioned the
in the draft Policy Paper, e.g. by establishing a confidentiality
agreement.

Simulation models should not demonstrate the compliance of a
generation unit (paragraph 22 of the™ policy paper), but rather be
facilitated to demonstrate the compliance of PGMs (facilities) via
simulation!! Be aware that a validated model will be based on type

The draft Policy Paper (#22) states that To demonstrate
compliance of the unit with applicable provisions, responsible
entities shall produce and provide a validated model.

The EN 50549-10 project standard, 5.3.1.6 Verification
procedure using documentation and calculation or numerical
simulation includes information concerning model validation for
types A and B PGMs .

plant owner. Model fidelity shall be reasonable for the purpose to

EFAC tests (to perform the validation against)! Hence, the PGU's Partly A function of the purpose is required - various grid connection
compliance isdemonstrated by the type testing. Only for non-tested agree purp =4 9
PGUs in terms of a familiy definition respective enhanced models and ngtwork planning §tud|es/methods use EMT/RMS to
(taking into account the physical differences between familiy determinethe PGM compliance.
members) may be used to demonstrate the compliance of these Tests doneforaPGM are valid for the same family products and
non-tested units. used by TSOs according to the NCC. The differences between
family members (physical differences) and the non-tested PGM
is that for the latter the compliance with the NCC’s requirements
isyet to be demonstrated.
Model requirements shall be reasonable and not trigger Partly See the reply to EUTurbines.
CogenEurope unsustainable costs and efforts by manufacturer or generating agree
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be used.

Plant model requirements shall be limited to the installed main
electrical component (generating units, transformer, etc.). For
example in the case of a cogeneration plant embedded in an
industrial plant, it is not expected that the model will cover the
extended industrial plant, but be limited only to the main generating
units embedded in the cogeneration system.

Model requirements shall be drafted considering that manufacturer
know how and manufacturer intellectual property shall be
protected. In case model information shall be completely disclosed,
standard model (with their eventual fidelity limitation) shall be used
forthe purpose.

When validated simulation model are requested, the manufacturer
shall be allowed to providethe model based on the software of its
choice.

A generating unit has various components, e.g. voltage
regulator, governor, etc. which have to be simulated. Also, an
industrial plant could have various components (eg.,
compensators, static voltage regulators, long cables, etc.);
therefore, modelling only generating units or transformers would
notbe able to describe dynamic behaviour properly.

See the answer to VDMA Power Systems.

To give liberty to a manufacturer to supply a model based on a
software of its choice is not realistic because these might be
unknown to the TSO community.

Possible amendment of the NC RfG and NC DC could introduce
common requirements for simulation models requested by system
operators, considering the confidentiality and encrypted level
(including cross-border network stability studies), validation of the
models, and future maintenance if needed. The outcomes of the

The draft Policy Paper mentions the need to include common
requirements  for  simulation models, considering
confidentiality and encryption, validation models and future
maintenance (#34), as well as suggests using the report by

Group

of fair competition.

Proposal: National authorities and grid operators should give
options for multiple simulation software selection. If the grid
operators have difficulty in maintaining various simulation software,

WindEurope EG Interaction Studies and Simulation Models should be Agree the ExpfertGroup Interaction Studies and Slrr.lulatlon.Moqgs.-
considered including the recommendations for the simplification The Policy Paper has agen_eral character Whllethesmpllflcanon
and cost-effectiveness of the validation methods (which are of methods and cost-effectiveness could be achieved through a
included in the report of the EG but not mentioned in the Policy dialogue between manufacturers, standardization bodies, TSOs
Paper). and DSOs.
Common requirements would be a positive step forward but
should be aligned with ISO/IEC/EN standards and industry best
practice (for example FGW TR4).

EUROPGEN Grid Simulation s_oft\(vare is_ anissue - Nationgl authoritie_s _should not Dart

Codes Working defln_e certain simulation software_and give extrapnwlegefpr _ artly See the answer to VDMA Power Systems.
special software manufacturer. This does notupholdthe principle agree
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then they should onlyrequire the neutral model description (model
block diagram and mathematical representation published in a
documentformat).

VDE FNN

Common requirements for simulation models could be defined in
the NC RfG. However, no specific technical requirements for the
simulations should be specified inthe NC RfG as these models are
continuously beingupdated and have agreat complexity.

Partly
agree

The common requirements for simulation models are defined in
the NC RfG and NC DC, but these do not specify the number of
steps necessary for frequency simulations, the value of ramping
rate, theoperating pointfor the simulations, simulation
parameters, etc. Minimum requirements for simulation,
necessary for ENTSO-E and TSOs/DSOs could be elaborated.
We acknowledge that equipmentand their models are being
continuously updated and developed, butit is still necessary to
consider models for excitation, AVR, speed governor, inverters,
etc.

The GC NCs could be updated should the complexity increase.

2.8 Advanced capabilities for grids with high penetration of DER:
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Respondents Summary of respondents’ feedback ACER views
EIZT:h?)flders Summary of stakeholders’ views pﬁ;ﬁin Reasoning (and implemented changes)
New capabilities (grid forming, inertia, restoration, voltage
requirements, antiislanding)are required for systems with high
share of power electronic interfaces power resources, no matter
where itis connected (to TSO or to DSO).
Nowadays many developers are designing technical solutions for The consultation focused on new functionalities from the DSO
Apren, BDEW, future plants enabling grid forming functionalities. side, but also new infrastructures and new functionalities from unit
Enel, ENTSO-E, Hence, it isimportantto define the conceptof Grid formingin RfG side as grid formingis relevant. Reduced inertiaand shortcircuit
SolarPower and to complete the listofthe technical requirements for the grid Agree power issues were implicitas now clarified in the Policy Paper.
Europe, VDE FNN, forming Power Conversion Systems. RfG update shall be based GC ESC'’s Expert Group contribution should be explored while
Westnetz GmbH onthefindingsachievedby the Grid Connection European proposing amendments to the codes, as well as CENELEC
Stakeholder Committee (GC ESC) work that is nowadays in standards.
progress. The detailed requirements for Class lll inverters will be
finally defined in the proper documents (Standards from
CENELEC) as well as their compliance tests.
Advanced capabilities are a relevanttopic for theintegration of
CEz Not clear whether this topic falls under connection codes Disagree dispersed generation (including RES), electromobility and
demand response.
Itis importantto distinguish between connection requirements
(mandatory or not) and the provision/procurement of services in
linewith the Directive (EU) 2019/944. The latter (e.g. see Articles
31, 32 and 40 thereof) allows for the procurement of services
. . using procedures other than market-based if so decided by the
Requirements shall be seen as a serviceand notbe mandatory. regulatory authority.
CogenEurope Connectioncodes 2.0 are expected to ease or keep the current Disagree

requirements withoutaddingthe newones

Also, an equitable contribution of all system users is of utmost
importanceto achieve an efficient system operation. Some new
requirements are needed at the unitdesign phase and once aunit
isputin operation itcannotefficiently be retrofitted to provide
certain capabilities needed by the system in order to maintain its
stability during large disturbances.
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DSO Entity with

Smarter networks are therighttool to a more efficient, reliable
and clean energy system. Grid development should take into
accountseveral factors through along term CBA (reliability,

Smarter networks are one ofthe propertoolsindeed, butsome

CE:uErzlEecéiritE:Er?do’ impacts on value ofload/value ofgenergtion, OPEX anq CAPEX): Zg;tel)e/ new requirements are needed for a secure operation ofthe
GEODE. Enel Duc_a care r_1eeds to be taken to the_possmle addedrequirements interconnected EU system.
’ (grid forming) to avoid any restriction to future developments and
innovation.
New services are of utmost importance (see flexibility topic), but
EDF, undisclosed New services as congestion managementshall be promoted. grid P some new requirements are needed for a secure operation ofthe
. ; . : artly : :
stakeholder, operators prerogatives in developing their network shall be agree systems throughout EU. Grid development prerogatives are
Edison preserved. important, but a more efficientusage ofthe already connected
resources shall also be achieved.
. An holisticapproachlooking atall the network codes should be Partly The conS|stencythroughoutaIIthenetvyork cod.es shallbe.
Edison f ensured, but unfortunately the codes will be revised stepwise,
ollowed agree o
thus a complete holistic approach cannot fully be ensured.
A more explicitwording of “smarter approach”is needed in order
forthe regulation to yield result. Consulting DSOs is important.
ElaadNL, Before defining advanced capabilities and integrating any relevant Aqree A smarter approach is under discussion. More details should be
WindEurope requirements in a revised code, itis crucial to create a common g added to the codes, as well as common definitions.
basis for terms and definitions of capabilities, whether advanced
ornot,across the EU, going to the necessary level of detail.
Investments needed to improve DSO capabilities and face the
new roleinclude grid real-time monitoring and control devices, so
as functionalities for flexibility services planningand management
(DERMS tool), TSO-DSO flexibility services coordination system.
Enel Eurelectric All th_ose system improvements relategl costshouldbeduly Disagree The cost recovery is ogtofscope oftheconnectioncodes and to
' considered by NRA in DSO remuneration, as foreseen by EU be dealtwith at the national level.
Directive 944/19. Also operation aspectsas islanding shallbe
taken into account. However, it seems quite challenging to set
common rules for very heterogeneous distribution grids across
MSs.
The regulation ofthe use ofthe revised connection requirementin
terms of perimeter of the involved fleet (definition of the new
plantsinvolved, possible capacityor voltage level thresholds) and
Enel timeframe of the entry into force, should be addressed atnational Partly Some common deadlines acrossthe EU are needed to ensure a
ne level, based on a careful evaluation ofthe impactof the new agree proper systembehaviour.

requirements on the security and quality of supply, with particular
regard to the DSO network (namely, protection control and
automation devices and operatingrules).
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DSO-connected units shallhave some specific capabilities
Energie-Nederland This seems to be related to the operation ofagrid or system. It Disagree because they are offsetting the transmission-connected
thus needs to be addressed in other codes, likethe SO code. conventional units which otherwise inherently provide for the
stability to the system.
EUGINE -
European Engine
| D i eQUremenS 0P | ety | The improvemens comeindeed it acost but a comprorise
T ; S Y o between theimpact on manufacturers and the overall system
EUROPGEN Grid development,internal validation, type testing and certification. agree security shall be reached
Codes Working Consideration should be given to theimpacton manufacturers. '
Group, VDMA
Power System,
Smarter networks are therighttool to more efficient, reliable and
clean energy system. In particular, low voltage grids, with a
scenario ofincreasing penetration of DER, should be more All the aspects are relevant, from digitalisation to new
Iberdrola automated and receive newinvestme_n_ts and .inno_vate with digital Agree requirements. DSOs she_tll facilitate thg energy transition. ACBA
tools. DSOs should be the neutral facilitators in this challenge. It to balancethe new requirements againstthe smartness ofthe
isimportantto balancein terms of CBA the upgrade oftype A/B network is a key pointto avoid imposing an exaggerated effort.
standards in the context ofthe currentdeploymentofsmartgrids
that is required to integrate massively DER.
Thisis an extremely importantissue. The TSO managed the
stability ofthe whole system as such will always have a superior
Ignacy role, but it should be noted thatthe change ofapproach towards
Lukasiewicz "from consumer to grid LV->MV->HV->EHV" requires a change of A Thisisin th fthe Policy P
Institute for Energy approach to theway in which the system is balanced, by solving gree ISisinthescopeotihe Folicy Faper
Policy problems on the grid atexact level where they occur, in such a
way as to preventtheir escalation to higher voltages and
consequentlyto the whole system.
Beyond the capabilities mentionedin the paper, other capabilities
and services will be needed in power electronics dominated
SolarPower Slreocvtir éﬁ:g gzimss;i\:iecgzig :ﬁg;‘ tri]cIJ(ilaelc:G;g l:}]lrtaegsnlf\tse;ourl aet'i% n EU Partly The issues and requirements as identified by the dedicated
Europe 2019/944 as non-frequency ancillary services should be picked agree Expert Group workingunderthe GC ESC shall be considered.
up and harmonized throughout Europe, but as optional
requirements rather than mandatory for all systems.
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Terna

ACER scopeisnotclear:isitintended for DSO grids ortechnical
requirements for dispersed resources? Technical requirements
shall be preferred so to make the distributed resource smart
rather than focusing onthe distribution network to whichthe
distributed resourceis connected. Indeed, TSOs wantto extract
value for network management from distributed resources, and
this can only be achieved by acting on the technical connection
requirementof the distributed resource.

Partly
agree

The scopeistwo-tier:on one side, the DSO network performance
isrelevant; on the other side, so are the systemusers’
capabilities. Nevertheless, itis notthe monetary value that TSOs
need to extract fromdistributed resources - thereview of the
codes shall aimat ensuring the overall system security while
attaining the highest overall efficiency and lowest total costs for all
partiesinvolved.

Undisclosed
stakeholder,
VDMA Power
Systems,

WindEurope

Full supportis given to any initiative for making distribution
systems smarter and utilisingthe assets more efficiently. Moving
to a smarter approach seems the more efficientsolution in the
long term. Some investments are needed at the beginningto
install new intelligentand control devices, butin the long termthe
benefits in terms of flexibility and less costly infrastructures would
overcometheinitial costs.

Smarter control by the distribution grid operators ofthe already
available capability of installed PGMs will become ofhigh
importance.

A significantamount of already today available capability of
PGMs remains unused when connected to distribution grid.
Only when already existing capabilities are used to their full
extent, increasing requirements towards PGMs connected at
distribution grid could be considered reasonable.

Agree

VGBE

Potential interactions with existingand new synchronous
machines, leading to sub-synchronous torsional oscillations shall
be investigated upfront.

Agree

See the answer under policy on “Simulation models and
compliance monitoring”.

WindEurope

Defining advanced capabilities requires a clear identification of
respective power systemneeds that can only be achieved with a
very active engagementand coordination ofthe work by several
TSOs and DSOs. There is a major benefit in defining such
advanced capabilities in the codes butthis requires some
importantsteps in arranging the proposal

Agree

The work fromthe dedicated EG should be taken into account. A
coordination withinthe EG with TSOs and DSOs is of utmost
importanceto assess thetopic fromall the different points of
view.
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WindEurope

Updates on theregulatory regime and the introduction of specific
ancillary services for distribution systems are expected. Ancillary
services are notjusta matter of system operation requirements,
contracting options with the system operator and market design
but need to be addressed also fromthe grid compliance point of
view. Thelarge variety ofterms, definitionsand units used to
describethe different capabilities of grid connected assets
(normally covered by the NC RfG) and the lack of common
definitions of non-exhaustive requirements makes it impossible to
establish an EU framework for scaling up ancillary services.

The Grid Connection Codes need to defineto an adequate level
of detail capabilities and which are mandatory (which will
necessarily clarify which are non-mandatory and should be
remunerated) in a common way across the EU so that this basis
can afterwards be used by otherregulatory items for designing all
market and remuneration related aspects. This applies notonly
for “advanced capabilities”but also for all other core capabilities
such as voltage controlwhich are today required and addressed
in a large variety of ways by the different NRAs and System
Operators. Certification for grid compliance should resultin
certification to participate in ancillary services market, avoiding
redundant certification processes and notjustified discrimination
of technologies.

Partly
agree

A certain level of harmonisationis welcome, but the peculiarities
of the different DSOs’ networks in the different MSs cannotbe
ighored.
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1.8 Active customers/energy communities:
Respondents Summary of respondents’ feedback ACER views
Name of - ACER . .
stakeholders Summary of stakeholders’ views position Reasoning (and implemented changes)
Fine with the approach proposed. It should be considered thatin .. . o .
éﬂrrg né30|arPower closed distribution grids, wherethe NC RfG doesn'tapply, Za:gg S:stmosri‘rllsclg ?th:ermr'iaj ;,naftlac;fjleedddi;lsglg iLII‘IEIeOrr;: ty r?]tzrrr : elrS irr:ct)f: ZOMSS
P differentrules should be harmonized. 9 y: 9 )
SDEXZS erband The connection codes will be reviewed likely before the
dgr Ene\rl ie-und Any review of the NC RfG and NC DC has to be in line with the Part publication ofthe NC on flexibility. The process will partially
Wasservx?irts;h aft upcoming NC on Distributed Flexibility and mustn'tprejudice the a reg overlap, thus a certain level of coordination will be ensured, but
e V. SolarPower provisions to be laid down in the latter NC. 9 unfortunately the revised connection codes will notbe able to take
o into accountdetails about flexibility thatare notyet written.
Europe
Connectioncodes setoutrules on the connection to the
Clarification on the application of RfG / DCC could be beneficial. TSO/DSO networks.
With regard to communities notconnected to the public network, The Directive (EU) 2019/944 allows for Member States to grant
itisunclear howthe electricity directive conditions (i.e. equal citizen energy communities the rightto manage distribution
CEZ approach to consumers connected and notconnected to the main Disagree networks in their area of operation and establish the relevant
network, meeting the same technical standards) could be procedures. However, this does not mean thatthese communities
achieved if minimum standards are not met. This could be also will sever their connection(s) with the public networks. Also, itis
endangering for appliances used by consumers. notthe aim ofthe Policy Paper to interpretthe Directive (EU)
2019/944.
Micro-CHP solutions are on the market today and will be key
contributors to active consumers and energy communities, as well
CogenEurope solutions. To ensure that micro-CHP benefits can be delivered, agree principle, atechnology neutral approach shouldrulethe entire

network coderequirements shall take the technology specificities
into consideration. Correspondent stakeholder are expected to be
taken in consideration.

connection codes review.
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There is no reason for differentiation between energy
communities and other customers of grids regarding the technical
) ) conditions ofthe connection pointto the grid. There is a misunderstanding. ACER has neverintended to
DSO Entity with the legal structure and applicability is already clear. The DSOs propose different requirements for energy communities and other
CEDlEQ E-DS(;), note that application ofthe EU NCs will also be dependenton the Partly grid users.
Eurelectric an connection point,i.e. whetherthelocal network isowned by a agree . . -
GEODE DSO or CDSpO or a third party. In the latter case the conne)(/:tion The reqt_ureme_nts should bethe same, depending on the specific
pointisin adifferentplace to the former — and non-synchronous connection poini(s).
generating units downstream ofthe connection pointwill need to
be aggregated to forma power generating module.
Agree with regulators thatthere should be notasymmetric
treatment of any system user and that all types of PGMs/demand
EDF, Edison, facilities should contribute to system safety proportionately to their
ENTSO-E, Falck impacton the system; hence no need to provide separate
Renewables, requirements for active customers/energy communities.
German Federal Requirements in the NC RfG and NC DC should in fact always be
Ministry for related to the grid connection pointofa PGM.
Economic Affairs . . . .
and Climate Bes!des, actl\_/e customers an_d_mlxed customers S|tes_ are Agree Itis the scope ofthe Policy Paper.
Action, Iberdrola, equivalent, with regard tq theirimpactto the power grid, and thus
SolarPower the same rules and requirements should apply.
Europe, Terna, The definition of specific technical requirements for plants
VDE FNN, included in energy communities (differentfromthe requirements
Westnetz GmbH, of plants non included inenergy communities) could create
WindEurope distortions by encouraging energy communities only with the aim
of less restrictive connectionrequirements and notfor energy
efficiency reason.
There is no need to mention active customers, aggregators or
local energy communities or any other marketrolein the Some roles need to be specified, especially when itcomes to
Energie-Nederland connect?on code_s. As the connection codes should oply deal wi_th Disagree activ_e customers (defined as customers with potential generation
connection requirements for assets. The extent to which acertain on site) or energy communities (whose members may be
costumer is active on the market and through with arrangement, connected to aDSO/TSO networks).
should notberelevantfor connection requirements.
In general,in various EU countries is already similar as in the . .
Enel proposals written in the paper Agree ACER is aware of this.
ENTSO-E Possibleinterdependencies with the demand-side responsein the Partly A review of SO GL will followthereview of the connection codes.
) SO GL should be analysed agree Interdependencies will be elaborated at that stage.
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German Federal

There is no necessity for exceptions ifan active costumer or

A negligible usage ofthe TSO/DSO networks by a resource could
be eligible for some exemptions, however an extraordinary usage

Ministry for energy community uses the public grid less than 5 minutes a No :
Econor):ﬂc Affairs montghyas italso d)épends onpthe negtwork infrastructure as a back- position of the same network by the same resourcein the future cannotbe
and Climate Action up. excludec.i.ACER.wnl consider whatwould happen ifthe
connection requirements are not met.
An active consumer and an energy community are notunits
connected to thegrid. They actthrough equipmentthatis
connected to the grid. For example, alocal energy community
acts through its members who are connectt_ad to thegrid, through As to the connection requirements, the draft Policy Paper
energy storage that are connected to the grid, thraugh EV proposes no differentiation between energy communities and
(kasiewicz Chargers and energy Sorage are connected benindiné meter i other system users. Technical requirements for the connection of
Institute for Energy the houseinstallationsofthe energy community members. Itis Disagree all (significant) system users ShOU|.d be deflngd in the connection
Policy thereforeinappropriate to introduce any additionalrequirements codes. Thereforc_a, the 'de"?‘t.". consider the units connectedio an
for active consumers and local communities, as itwill lead to energy_cqr_nmunlty as flexibility sources to be regulated solely in
overregulation ofthese. These units should be treated as sources the flexibility code cannot e accepted.
of flexibility, and ifneeded to supporttheir participation inthe
flexibility market, regulations should be developed through NC
DSF
The Policy Paper does notpropose any additionalconnection
It is unclear what is the justification for such harmonization atthe requirements for energy communities and active consumers on
EU level. And what is the knowledge ofthe TSO in the field of top ofthe Grid Connection Codes’requirements applicable to
PGE PolskaGrupa | energy communities and active consumers (prosumers)?Too far- | . system users. Technical requirements for the connection should
EnergetycznaS.A. | reaching regulations, whichin consequence will lead to blocking 1Sagreé€ | pe the same and the same should be the level of harmonisation
of local markets, thus preventing the developmentoflocal throughout EU.
markets of flexibility. With proper technical rules known ex-ante, the level playing field
is established — the market is facilitated and nothampered.
REScoopEU, ch’elgggra;:gcg;sl; ?(I)rgtqel&r’e;;%nésoellqsof rg?sef a{:;r;z 3 ict)ich)?;Ipaper We agree with the commentto a certain extent; what it lacksisa
VDMA Power hurdles to obtaining access to the market for energy communities Partly reference to the overall system sgcurlty. A requirementmay be
Systgms, and/or their members, they are acceptable. In other terms agree _burdenso_meforsome_tgchnologles,butltshould be nonetheless
Undisclosed ! ! included in the codes ifitproves to berelevant for the overall

stakeholder

requirements towards active customers should notbecome a
barrier towards them.

system security.

Page 35 of 68




ACERE

European Union Agency for the Cooperation

of Energy Reqgulators

1.9 Mixed Customer Sites

Respondents

Summary of respondents’ feedback

ACER views

along with additional requirements for such configurations.

Name of . ACER . .
stakeholders Summary of stakeholders’ views position Reasoning (and implemented changes)
IberdrolaS.A.,
vgbe, Terna,
Power Systems. | There should beno differencein treatment between faclties agree | the connectionof aPG o  closed of non-closed distipution.
y . connected to aCDS and the other facilities to avoid distortions. 9 o u
EUROPGEN Grid system to ensure a level playing field.
Codes Working
Group
Terna No _spet_:lflc t(_achnlcal requirements should be defined for MCS to Agree
avoid distortions.

] MCS should be considered as one plantand the requirements There should be no difference in treatment between units/facilities
UtnEIShCI(I)dsed should always be met at the connegtion pointto theqpublic grid of a MCS and other units/facilities in order to ensure alevel
stakeholder, i fi ;

VDMA Power sinceitwould be legally and practicallydifficult for DSOs and playing field andasecure system operation.
Systems, German TSOs to investigate and detectincompliance of an element of the Disagree
Federal Ministry for MCS. Considering MCS as one plantwould allow a coordinated Combined or not, the provisions of GC NCs should be coherent
Economic Affairs operation ofall components withinthe MCS. and clear as to addressingthe MCS' issues.
and Climate Some stakeholderssuggest creatingacombined RfG and DC NC
Action, ENEL SpA in the future to deal with this issue.
Combined or not, the provisions and principles of GC NCs should
Falck Renewables It would be necessary to define a section exclusively dedicated to be coherentand clear as to addressing the MCS issues.
MCS users also including configurations based on the rated Partly However, a dedicated section treating MCSs does notseem to be
voltage of generators instead oftheir connection voltage, and agree necessary to achieve this objective. Addressing all possible units’

combinationsand MCSs connection point(s) variants in the Grid
Connection Codes seemimpossible and futile.
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Vgbe, VDMA
Power Systems,

Several stakeholders underlined thatthe issue of MCS could be
effectively addressed by modifyingtherules for determining

Egggspvsfmir?gnd significance and express_ed a preference for thg complete Z;;telg R De(i(te(;rﬁw)i:]r;ioer:ag?;zﬁiﬁgz:rgir Ior:‘ t'f; g I\s/lzcjtlon onthe
Group, rgmqyal of thevoltagecrlterlpn so asto determinethe '
SolarEurope significance based on capacity only.
Itis importantto create rules that enhance the uptake of
renewables in such way thatthe use of an existing connection
pointto the grid foramix oftechnologies (e.g. wind and solar-
compensatingamong each other day/night) willbe able to be
developed withoutincreasing the capacity of currentconnection, The aim ofthe GC NCs is to clarify the connection requirements
APREN. Sol considering thatitwon'timpactgrids well-functioning. of PGMs and storage units within an MCS. There should be no
Europe. ESET SpA The consideration of regulations (dynamic production power Disagree | differencein treatment between facilities ofa MCS and other
! adjustments) with regard to the classification of PV power plants facilities in order to ensure a level playing field and asecure
can also incentivise amore efficientuse ofgrid capacity. system operation.
However, the current RfG does nothandle the availability of self-
consumption facilities sufficiently because the definition of Pmax
isnotclear enough and can lead to several interpretations.
These provisions should beincluded in the DSF Code as they will o . . .
PGE Polska Grupa directly supportthe flexibility ofthe system at the DSO network . The aim |s_t0 cI_arrllfy theconne(r:]t_lon reqwr?rrrlents_. ETP(?]MS and f
Energetyczna S.A. level. Disagree storage units within an MCS. This subject falls within the scope o
the GC NCs and notthe DSF code.
Itis critical to acknowledgethatin the near future the majority of
European Homes and SMEs will become mixed customer sites.
SolarEurope, Therefore any processes, technical requirements or certification Partly
schemes must be as harmonised and easy-to-fulfil as today’s agree
requirements for a simple household connection. The GC NCs should clarify principles and requirements that apply
to MCS and ensurethat proportionate requirements apply to
BDEW With the decentralisation of electricity production mixed customer tbhe?vnvqéglonvr?i\:se/rf'atchiﬁtrieessZ?SLdl\ﬁce:g%gaﬁszﬁgrcgcr;lﬂieeast/rﬂﬁﬂi in
sites (MCS) will become an importantpartofthe energy system. A
Bunde_sverband der Onthe onehand, newrules have to be easily practicable by the orderto ensurea level playing field.
Energie-und rising number of actors (also households)which both use and Agree

Wasserwirtschaft
e.V.

produce electricity. On the other hand, the secure grid operation
has to remain the leading principle when determiningwhatkind of
requirements to MCS are needed.
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BDEW
Bundesverband der
Energie- und
Wasserwirtschaft
e.V.

Any proposal for binding rules in arevised network code should
be consulted with representatives of grid operators and the grid
users affected.

Agree

The process oftheamendmentofthe GC NCs has been
transparentand in line with the Electricity Regulation. Also,
besides the use ofthe Expert Groups reports,the GCESC has
been informed and consulted on the aspects of the network codes
amendments.

1.10 Significant modernisation

Etzrlz];h(())flders Summary of stakeholders’ views pﬁgiﬁgn Reasoning (and implemented changes)
Where possible, arange of potential values ofthe thresholds
concerningthe significantmodernisation criteria should be

A minimumthreshold should be defined at EU level above which defined in the NCs to ensure both that modificationswith a

APREN, vgbe a modernisationis considered substantial. Agree significantimpactfor the system (above the threshold) are
necessarily considered as substantial and so thatminor
modifications (below the threshold) are notconsidered as
substantial.

DSO Entity with

CEDEC, E.DSO,

Eurelectric, As stated in the draft Policy Paper, the clarification ofthe

GEODE, lberdrola ) ) o definition of significantmodernisation and the requirements laid

S.A., BDEW Several stakeholders agree with the need to clarify the definition down in the GC NCs which mustapply in these cases will allow

Bundesverband of significant modernisation. the definition of coherent principles across Member States.

der Energie- und Agree However, given the differentrequirements of general application

Wasserwirtschaft defined among Member States, defining strict criteriafor

e.V., undisclosed significantmodernisationin the GC NCs may notbe appropriate

stakeholder, ENEL for some Member States.

SpA, WindEurope,

APREN, CEZ, ass.
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Maintenance activities and the use of spare partshould notbe
considered as substantial modernisation.

Itis nottheintention of ACER to include maintenance and the use
of spare parts in the definition of significant modernisation, as

technical requirements. Additional costs could beimpactthe
decisionin improving plantefficiency.

EUGINE — Regarding the application of RfG criteriato any new part/ stated in the Policy Paper.
European, component,itshall be clarified whatis meant by new part/ Regarding the compliance of new parts, it would be required as
IberdrolaS.A., component. Sometimes ifone use new componentsfulfilling RfG Partly far as possible so as notto preventcompliance with the GC NCs
vgbe, EUTurbines, conditions, itcould lead to the need of exchange of further agree in the eventof subsequentadditional modifications. If the addition
CEZ, a.s., VDMA components, bringing higher burden to the PGM. This may put a / replacementof a part / componentdoes nottrigger a significant
Power Systems, heavy burden on operators and any such impactshould be modernisation criterionand ifthe compliance ofthe new part /
CogenEurope carefully considered. componentimplies the need to retrofitother parts ofthe PGM /
The definition of spare parts as stated in the standard EN 13306 demand facility, the compliance ofthis new partwill notbe
Ed.2010-10 should be considered. required.
One stakeholderunderlined thatthe significantmodernisation Not to address modifications to Type Aand B units could posea
process should apply equally to Type Aand Type B PGMs, not security risk to the system and significant modernisation criteria
just C and D as described in the currentversion ofthe GC NCs, should bedefined for all the PGMs fromtype Ato D. However,
Vgbe especially as the number of Type A and B units is expected to Partly smaller units are typically standardised products (off-the-shelf)
increase. agree which should notbe unduly burdened with bureaucracy.
Currently, itis assumed that smaller units when broken down
receive a replacementofparts (e.g., converter) which are
compliantwith the GC NCs because the manufacturers/retailers
do notkeep stocks ofold and outdated equipment.
Itis however a differentcase should asmall PGM be replaced
Another stakeholder considers that the significant modernisation with a unitwith a maximum capacity which is larger than that
= criteriashould bedefined fortype A, B and C PGMs, but not Partly specified in the connection agreement. In this case, it is clear that
CEZ, as. necessarily for type D PGMs, where an individual approachis agree the unitshould be assessed for the criteria/principles determining
needed. significantmodernisation.
Individual approaches should in generalbe avoided to ensure a
better harmonisation.
. To supportthe EC's ambitions for energy transition, itis important
Undisclosed that possible performance upgrades of already installed
stakeholder, renewable generation are enabled without being classified as Significantmodernisation criteriashould be defined based on the
VDMA Power significantmodernisation. impactof the PGM / demand facility on the system. Different
Systems criteriacan be defined for differenttechnologies takinginto
Disagree accounttheir specificities, butthe general rule should be that a
Modernization to the generating plantassociated with energy modified PGM/ demand facilities having a significantly higher
efficiency and carbon reduction improvementcan eventually be impacton the systemthan before should be compliantwith the
CogenEurope permitted withoutthe need ofaligningthe generating unitto new GC NCs.
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Energie-Nederland

Any revision ofthe connection codes should notresultin
additional requirements for existing assets.

Modification to limited componentofthe generating unit/plant

So as notto preventcompliance with the GC NCs in the event of
subsequentadditional modifications, any new parts or
componentsofafacility should, as far as possible, comply with

EUTurbines, shall trigger new requirements only for the specific part affected. Partly the requm.er.nen.ts laid down in the G_C NCs. o
CogenEurope agree If the modificationofacomponenttriggers asignificant
modernisation criterion by changing one ofthe key electrical
characteristics to be considered, itcould berequired for all the
PGM / demand facilities to be compliantwith the GC NCs.
The currentwordingofthe GC NCs is unclear and may lead to
The existing provisions of the network codes are sufficient several interpretations. The modifications of existing PGMs /
leavin the%gcessar room for taking into accountlocal ! demand facilities cumulatively have security implications for the
Edison S.p.A, .fg i ithin thy isting nat ng | requlatory fram ik D . whole European systemand a common understanding ofthe
Terna, EDF 'Sl'ﬂiﬁtleflglréetshvt\a”ar:]endee?jxgcll SCSSI(;oauldeggta}r?tr())/dl?cei\gghesr. Isagree problemis necessary. Specificities between the MSs existand
harmonisétion atEU level could be taken into accountin the definition ofthe precise
: modification criteriawhichwould be defined at the national level
on the basis ofthe general principles specified in the GC NCs.
In casethe criteriaused to identify significant modernisationsare
clarified an the GC NCs, only electrical characteristics thatlead to - _— . )
an increased ability to p‘rovic)i/eaparticularserviceshould be Significant modernisation criteriashould be defined based on the
. . . impactofthe PGM / demand facility on the systemand the
Edison S.o A ?noarﬂd:rrr?gn(te .t%'éhrg;::etﬂ/iencf\yv::izllg/bﬁ?td :;]%?g:'t\;]ee‘?s%\gftr_ Partly maximum capacity is one ofthe key characteristics to evaluate
. circuitgcurren{ofthe PGM/dpemand f:fcilit )yand notthesimple agree the impactofa PGM on the system (the maximum capacity is the
change of components/assets and/orthgmaximum capaciF':y of main criterion for the determination of significance of PGMs in the
the units since these latter interventions do notfundamentally NC RIG).
impactthe ability to provide aservice.
Probably the best optionwould be to task NRAs / Member States
to adoptnational-specific transparent criteria on significant he signifi dernisai oo idh be defined
CEZ, as. modernization by certain deadline, forinstance 1 year after entry Agree The significantmodernisation criteriawou aveto be defined at

into force ofthe revised RfG.

the national level by a deadlinedefined in the GC NCs.
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EDF, DSO Entity
with CEDEC,
E.DSO, Several stakeholders underline thatdefining strict criteriafor
Eurelectric, significantmodernisationis notbe appropriate for some MS and
GEODE, Iberdrola that It is better to define general principles regarding the electrical . . e N
S.A., BDEW characteristics to be considered, the ranges of possible values of A.S st_a}ted in the PO.“Cy. Paper,the clarlflcatlon ofthedeflnl_tlon of
Bundesverband the thresholds concerning the significantmodernisation criteria Agree ggnl\llfg:antt:noﬁermséatlor; an dﬂt1he requweme_lr;tsl llaldt?]ov;n ;T‘ t_rt1_e
der Energie- und and the requirements ofthe GC NCs that must apply for each s which mustapply in these cases wilfallowthe detinition
Wasserwirtschaft criterion whichwill have to be specified atnational level by the of coherentprinciples across Member States. However, given the
. . differentrequirements of general application defined among
e.V.. undisclosed TSOs and DSOs and approved by the competentauthority. - h St D
stak’eholder ENEL Member.Stqtes,. defining strlctcrlterlafor5|gn|f|cant
. ! modernisation in the GC NCs may notbe appropriate for some
SpA, WindEurope, Member States
APREN '
It would need to be made clear what requirements need to be met
EUGINE — oncea partis updated. Partly
European, agree
The difference ofthe scope of application between the NC RfG
(which applies to single units/facilities) and the NC DCC (which
applies to sites) requires adifferentapproach. Itis crucial that any When defining the significant modernisation criteria as well as the
IFIEC Europe significantmodernisation should not necessarilylead to the full Agree requirements that must apply for each criterion, the differencesin
compliance ofthe entire site with the GC NCs but should ensure the type of facility and the scope ofthe GC NCs requirements
that any modernisationis a step towards full compliance after a should be taken into account.
full investmentofthe entire site and should in no casebe a
hindrance to future compliance with the Network Codes.
Currently, itis assumed that smaller units when broken down
receive a replacementofparts (e.g., converter) which are
Systems installed today already provide a high standard gomplli\ntwnh thlf G(]E l\llé:s b;:cau(sje tr:je man ufacturers/retailers
regarding the support of system stability, leading to arelatively gnot eep StOC_ sofold and outdated equipment.
SolarEurope low risk when they are modernised in future and notbeing Partly Itis however a differentcase should asmall PGM be replaced
updated to the latest requirements to the full extent. agree with a unitwith a maximum capacity which is larger than that
specified in the connection agreement. In this case, it is clear that
the unitshould be assessed for the criteria/principles determining
significantmodernisation. For this reason, appropriate significant
modernisation requirements should also apply to small units.

Page 41 of 68




ACERE

European Union Agency for the Cooperation

of Energy Reqgulators

Criteriafor a cost-benefitanalysis should be defined and used for

The criteriaand requirements should be defined taking into
accounttherisks / benefits for the system and the constraints of
PGMs / demand facilities. However, carrying outa

SolarEurope, VDE the definition ofthe significant modernisation criteriaand the Partly comprehensive cost benefitanalysis would be very complicated
FNN requirements to be met in those cases. agree due to the volume ofdata needed and the approach needs to be
to some extent qualitative based on the experience ofthe
stakeholders and SOs.
3'1" l)euslc:hba}etaa\;gi?jaesdegi r?:etit: ;Z);I?)t:g\g/epgi\;rviiru?tl ?ongggsrr; (i:rt]etrr']sé'scj _Sig nificant modernisation criteria_l_should be defined based on the
Eurelectric characteristics, which may lead to stalemates and indecision, or Agree impactof the PGM / demand facility on the system compared to
! ’ the state before the modernisation.
even, to appearance of non-equal treatment by system operators.
Clarification of the definition of significant modernisation is
needed and a consistentapproach should be defined. However,
given thedifferentrequirements of general application defined
among Member States, defining strictcriteriafor significant
modernisation in the GC NCs may notbe appropriate for some
. . . . Member States. Conversely, itseems more relevantto define
EFAC ';Tosvtijnglgé;%gf'sizgzzp;ﬁszgzCv?fr:?nt;ebdaif:jnvs%lﬂStead of zg:gz general principles regarding the electrical characteristicsto be
) considered and/or ranges of possible values ofthe thresholds
concerningthe significant modernisation criteria, which will have
to be specified atnational level by the TSOs and approved by the
competentauthority. Nevertheless, GC NCs shall provide for
specific limits capping the values of significance modernisation
criteriain orderto ensure a level playing field.
The hybridisation of assets (addition of another generation = The addition/replacementofa part/ componentshould be
. . . artly . e o A
WindEurope technology or storage) should also be considered when setting agree considered butdefining specific criteriafor hybridisation cases

such criteria.

does notseem necessary.

1.11  Additional policies proposed by stakeholders

Respondents

Is there any area that
you consider important
but has not been
covered by this Policy
Paper?
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1.11  Additional policies proposed by stakeholders

Ignacy Lukasiewicz
Institute for Energy

Proposed areais too wide and in many cases

The areas (including the overlapping) covered in the draft Policy
Paper encompass theissues identified by the GC ESC and areas
recognised by ACER/NRAs. The stakeholders were also invited to
propose and motivate additional policy areas.

Policy Other overlapped.
Indeed, smart charging of electrical vehicles is important, butthe
associated details rather restin the scope of systemoperation and
balancing. However, the grid connection network codes could
potentially require apresence ofan interface (input port) and
ElaadNL Yes Smart chargingofelectric vehicles thereby enabling smartcharging.
1. The system operators should be obliged to document 1. Theimplementation ofthe GC NCs is a Member State issue
howthe principlesin article 7(3) in the RfG is considered, | where local specificities can be taken into account viathe non-
expecially howthe lowestcosts for allinvolved parties is exhaustive requirements.
fulfilled. We expierience very often, thatonly system
security is considered, notassociated costsfor 2. Capabilities of PGMs have originally been chosen so thatthere
generators nor technical standards. is an equitable treatment of all system users.
2. Requirements in the RfG, which is used only to privide | 3. Operational aspects of PGMs are out of scope ofthe grid
ancillary services should notbe mandatory with the same | connection network codes.
arguments as set down for "Requirements for units
providing demand response services". 4. Thisis nothowthe network codes have been construed.
3. The system operators should not be entitled to limitthe
production of electricity when required functions are not
activated. Especially the requirements for providing
reactive power results in loss of electricity for PV plants
as the plant must be limited in order to be capable of
providing reactive power, even thoughitis notrequested.
4. MCS should be evaluated as a holein the point of
connection and nottheindividual units
Better Energy A/S Yes (generation/storage/demand).
Verband der /
Automobilindustrie
e. V. (VDA) No
Eaton Electric Yes
Grid services to be performed by PGM’s, storage Services are outof scope ofthe GC NCs and rest with the system
facilities, and inertial flywheels, as reactive energy operation rules.
APREN Yes producers
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1.11  Additional policies proposed by stakeholders

The mostimportant points that, in our view, would also
need to be covered are:

a) Family definition and use of existing certificates (or
harmonized approachtowards certification), including
acceptance of validated models among ENTSO-E
member states.

b) Additionally, aharmonized classification of Types A, B,
C and D at EU level, including aharmonised approach to
SPGM definition (individual power vs total plant power)
for Type classification.

c) a modification ofthe protection list for Type A and B (in
some cases even C) regardingrotor earth fault would be
required, as this can have a significantimpacton the
costs of generators.

d) Include the definition of “prototype declaration” as
specified in VDE-R-N 4110/4120. This isimportantthat
manufactures have possibility to introduce new
technologies.

e) Consider test permission approach of plants to
demonstrate grid code compliance.

EUGINE — f) Harmonize limits for all FRT events, including
European Engine symmetrical FRT, asymmetrical FRT, and over-
Power Plants /underexcited operation FRT.

Association Yes

b)

c)

d)

e)

Indeed, generating unit family definition shallbe included when
made available by the concerned expertgroup. Regarding the
use of certificates see the answer to EFAC below.

This clarity concerning the SPGM definitionis considered a
detail and can be considered following a stakeholder proposal
submitted in due course ofthe full-fledged public consultation
planned for September.

The currentwording of Article 14.6.b requires from the relevant
system operator (RSO) to specify the schemes and settings
necessary to protectthe network and notthe PGM internal
protection schemes. The latter are in the hands ofthe PGM
owner that is required to coordinate them with the RSO.
Thisis considered adetail and can be considered following a
stakeholder proposal submitted in due course ofthe full-
fledged public consultation planned for September.

idem

idem

Overlap with existing codes should be addressed. The
Connection Codes should focus on connection
requirements only. Itshould notcover operational or
market aspects as such aspects should be covered in the
System Operation and Market Codes. Thereforethe
whole Title Il of the Demand Connection Code (articles
27-33) should bereconsidered or even removed. Also
article 15.6 e) of the RfG should beremoved or at least
reconsidered. TSOs should notdetermine min or max
Energie-Nederland Yes ramp rates and certainly notin aconnectioncode.

Potential overlaps will be addressed in the course ofthe
amendment od the GC NCs. System users’ capabilities arein the
scopeofthegrid connection as the safe and secure power system
operation cannotbe left to market forces only.

Page 44 of 68




ACERE

European Union Agency for the Cooperation
of Energy Reqgulators

1.11  Additional policies proposed by stakeholders

We do notsee any reference to the ongoingwork Clarity regarding the use of equipment certificates throughout
regarding certification harmonisation and the use of Europeshallindeed bein the scope ofthe policy paper —see
equipment certificates throughout Europe for the smaller response to EFAC below.
power generating modules. We think thiswould support
the market and lower the barriers for connectionto the
EU grids.
DSO Entity with We also suggesttheinclusion of standardised grid user
CEDEC, E.DSO, interfaces, i.e. equipmentthat should guarantee the
Eurelectric and proper bilateral communication between the grid and user
GEODE Yes appliances.
Iberdrola S.A. No
1. Due to the European Green Deal, the robustness of 1. RoCoF details need to be specified in the RfG NC while such a
the electrical system will decrease with several level of detail does notbelong to apolicy paper.
consequences such as decreasing frequency stability and
decreasing short-circuitpower. Ahigh RoCoFis a 2. Considerations ofthe use of reactive power capabilities rest with
consequence ofasystem splitdueto the fading-out of the system operators.
synchronous generators. As stated in the workshopon 1
February 2022, this will become a major European 3. This issue was discussed extensively during the development of
problemfor which European regulationis needed to the RfG NC and Member States voted on the adoption ofthe
provide definitions ofthe measurement method and voltage withstand capabilities. Standardisation should followin
precision, the withstand capability threshold, the tests or response to the adoption ofthe EU wide binding rules.
simulations. Several countries wantto impose values
above 1 Heisec yvhere ENTSO-E declared thata RaCoF 4. Thisissueisto be dealtwith when amending the SO
above 1 Hz/sec is notmanageable and where DNV- REGULATION
KEMA declared in its study for EirGrid that some ’
synchronous PGMs cannotwithstand aRoCoF of1.5 . . . .
Hz/sec and almostall synchronous PGMs cannot 5. As explam’ed already in the pasttwo ESC meetlngs, detailed
withstand aRoCoF of 2 Hz/sec. stakeholders pr_oposalsshc_)uld be submitted in due course ofthe
full-fledged public consultation planned for September.
6. idem
2. vgbe proposes to modify the reactive power
requirements of PGMs to more realistic values. 7. Rather than the RfG NC itis the SO REGULATION that is
regulating the systemoperation.
The shape and boundaries ofthe envelopein the current
codeare notrealistic. The currentcodeimposes the 8. Details of the site-specific requirements fall out of scope of the
capability to inject additional reactive power atover- policy paper. lfchanges in the GC NCs are needed, relevant
voltages and to absorbreactive power at under-voltages.
vgbe Yes Such extended capabilities will never be applied during
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1.11  Additional policies proposed by stakeholders

operations.

3. Thecurrentversion ofthe RfG NC imposes voltage
withstand capabilities that are notdescribed in
international standards. Especially the requirement for
400 kV networks is notrealistic by imposing 400kV = 1
pu. A modification of international standards will take
several years. An intermediate solution, acceptable for all
stakeholders mustbe defined in the future RfG NC, for
instance by specifying380kV = 1 pu as specified in the
IEC standards. Aharmonisation ofthe over-voltage
ranges between all European synchronous areas (1.10
puin table 6.2 ofthe current RfG NC) and the Baltic area
(1.15 pu)is also needed.

4. Using the classification of the RfG NC in the SO
REGULATION creates unforeseeable difficulties. vgbe
thinks thatin some countries, the classification of PGMs
is defined by operational considerations instead of
connection considerations. This cross reference between
both codes has to disappear.

5. Therecommendations ofthe common paper
EUTurbines - vgbe should beinserted (see ESC of 22
September 2021)

6. On 12 November 2013, KEMA has published areport
regarding the requirements in the RfG NC.

This reportwas submitted to the European Commission
DG TREN with project number ENER/B2/151/2012. The
recommendations are summarised at the pages viii —xv

proposals should be submitted in due course of the full-fledged
public consultation planned for September 2022.

9. Ratherthan the NC RfG itis the SO REGULATION thatis
regulating the systemoperation.

10. Such level of detail falls out of scope ofthe policy paper. If
changes are needed, relevant proposals should be submitted in
due course ofthe full-fledged public consultation planned for
September

11. Indeed, this seem relevant, but does not merita changein the
policy paper. Such a statement could be added to the RfG NC
following aproposal submitted in due course ofthe full-fledged
public consultation planned for September 2022.
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of this report. Mostrecommendations are still valid today
and need to be re-investigated in the contextofthe
European Green Deal.

7. Articles are needed in the RfG NC to safeguard grid
users in case of abnormal grid characteristics such as
voltage, frequency and grid stability. Voltages outside the
imposed ranges ata normal state of the grid were
reported by FNN-VDE and presented at the GC ESC of
9/3/2021. The PGM has therightto disconnectatsuch
abnormal grid characteristics but what with the financial
consequences ofthe non respect ofthe submitted power
injection schedules? Such statement is missing in the
ENTSO-E answer in the Issue Logger.

8. As stated by the ISSM expertgroup, no requirements
existif a new synchronous PGMis developed in the
vicinity of an existing HVDC terminal or near a large
PPM. Potential interactions leading to sub-synchronous
torsional oscillations are possible and need to be
investigated. The statementin the Issue Logger thatthe
local TSO has to solvethis, has no European level
playing field because EU regulation is missing.

9. In orderto increase the grid stability and robustness,
the installation/operation of synchronous compensators
isrecommended. This kind ofinstallations can be
installed /operated by grid operators butalso by grid
users. They are notdescribed in the current network
codes. An appropriate description of the requirements for
synchronous compensators and other grid stabilising
installations is needed.
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10. In the currentversion of RfG NC, Art. 45.7.b.(i)
imposes to verify the reactive power capabilities in
several operating points and each one during aperiod of
time of 1 hour. This duration has technically spoken no
added value and is considered as meaningless. vbge
proposes to changethis durationto 60 minutes for only
oneoperating pointand to 15 minutes for the other
operating points. The operator ofthe PGM defines the
moment ofthose tests.

11. Aclear statement in the RfG NC thatall nuclear
safety requirements for nuclear PGMs prevail over
requirements ofthe electrical codes is needed.

PGE Polska Grupa
Energetyczna S.A. No

/

The CNC RfG and DC code shall include procedural
improvementto facilitate the integration of new
generating system.

In the next generation ofthe RfG and DC codethere shall
be specific provision to facilitate the collection of
information (single pointofinformation), to improve as
much as reasonable harmonization associated with
requirements and compliance process, to facilitate
compliance process inareasonable and economical
manner for all involved parties.

Proposals have been discussed and elaborated during
multiple workshop sessions with the cooperation of
European Stakeholder members and are part ofthe GC
ESC documentation.

These proposalstakeinto consideration the difficulties
EUTurbines Yes faces by the industry in adapting to rules thatare news

We agree that the RfG and DC NCs could be improved in regard
the transparency ofthe applicable rules and procedures. For this
reason a new policy has been introduced in the paper.

Regarding the RoCoF, see the answer to vgbe above.
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forall involved parties and are based on first-hand
experience.

CNC RfG and DC are reference documentforthe
industry, indication provided in CNC shall be also
properly integrated by MSs (and TSOs), misalignment
shall notbe permitted.

ROCOF requirement seems to become a relevant
requirement. EUTurbine is interested in having this point
elaborated in the nextrevision ofthe RfG. In particular
limitvalues, interpretation and the factthatthe limitvalue
shall become a shared target value among manufacturer
and System Operatorin line with inertiacontainment
policy requested by the SO REGULATION directive shall
be subjectto consideration.

EUTurbine presented aposition paper describing the
different points thatwe would like to see elaborated in the
nextrevision ofthe RfG

Edison S.p.A. No /

CEZ, as. No /

Terna S.p.A. No /
The policypaper presents thetopics forwhichareviewis | Thereisno directlinktothe GCESC. As explained in the policy
needed. Yet, there is some irritation whether there are paper some ofthe policies base on thereports by differentexpert
other processes going onwhichalso work on areviewof | groups.

BDEW the Grid Connection Network Codes. Itwould be helpful if

Bundesverband der ACER and CEER could explainmore precisely howthe

Energie-und analysis and recommendations presented in the paper

Wasserwirtschaft are linked to or based on the work ofthe European

e.V. No Stakeholder Committee (ESC) on Grid Connection.
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* Requested behaviour outside adefined requirement of
the NC

» Compliance monitoring
* RoCoF withstand capability

» Automatic connection/reconnecting to the network after
an incidental disconnection

* Fault-ride-through requirements

» Connectionrequirements on periodical data exchange,
linked with operation requirements

* Robustness of automatic control outside capability
* Robustness of PGM in islanded or weak network mode

* LFSM-U and LFSM-O priority, response time and
threshold

* Frequency responseinsensitivityand delays
* FSM, frequency ranges and droop

* Black start capability, island operation and quick re-
synchronization

* Voltageranges and voltage stability

* Active power forced oscillations

» High-voltage-ride-through

» Extension of frequency range (system splits)

* Shortcircuit requirements (DC NC)

ENTSO-E Yes * Load frequency demand disconnection (input signal,

As explained already in the pasttwo ESC meetings, detailed
stakeholders proposals should be submitted in due course of the
full-fledged public consultation planned for September 2022.
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functional capabilities, and application)
* Power quality

» Grid Forming Capabilities

We do notsee any reference to the ongoing work
regarding certification harmonisation and the use of
equipment certificates throughout Europe for the smaller
power generating modules. Wethink thiswould support
the market and lower the barriers for connectionto the
EU grids.

Forinstance, identical frequency withstand requirements
for generators, since presentlythere are different
settings, according to the country, for generator
frequency withstand which should be revised as the
frequency throughoutasynchronous areais identical,
and so should be the requirements. Thisis oneofthe
causes that there are multiple generator national
certificates and contributes to a barrierin the internal
market.

We also suggesttheinclusion of standardised grid user
interfaces, i.e. equipmentthat should guarantee the
proper bilateral communication between the grid and user
appliances. Forexamplethereshould bea Type A
Generator to DSO communication standardisation, since
although the network code already establishes the right of
the DSO to communicate with type A generators (typically
foremergency switch off) more advanced capabilities
require a digital communication to take full advantage of
the data and control capabilities supported by modern
inverters. Itis our opinion thatthis topic should be
addressed in a RfG revision. Communication standard
could be proposed by EU DSO Entity and approved by
Eurelectric Yes ACER.

Clarity regarding the use of equipment certificates throughout
Europecan indeed bein the scopeofthepolicy paper —see
responseto EFAC below.

Nevertheless, a harmonisation ofrequirements is notobjectivein
itself. Some flexibilities need to remain in order to allow for Member
States specificities be considered at national level.

Standardised grid user interfaces could pose ahurdle to innovation
and the efficientuse of various competing technologies.

In accordance with Article 3 ofthe NC RfG, therelevant system
operator shall refuseto allowthe connection of any power-
generating module whichdoes notcomply with the requirements
set out in this Regulation and whichis notcovered by a derogation
granted by the regulatory authority, or other authority where
applicablein aMember State. Nevertheless, the wording ofthe
concerned article can yetbe improved to clarify the circumstances
when a disconnectionofthe non-compliant PGMis possible.

Itis unclear as to what otherindividual approaches are needed;
however, detailed proposals should be submitted in due course of
the full-fledged public consultation planned for September 2022.
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Generator Life-Long compliance — There should be a
topic ofthecode on howto ensurecode compliance
during the power plantlife cycle addressing topic such as
firmware updates, observation needs for incident
analysis, penalties for infringement (speciallyfor type A,
B and C where the currentcodedisplays nopenalties
whilefortypeD itis clear that the infringement can lead
to disconnection).

We should ensurethatthereis an individual approachto
certain technologies allowed, such as pumped-storage
hydro mentioned in detail below, butalso other low-
carbon technologies such as nuclear (e.g.regarding
reactive power).

Barriers thatrenewable energy communities face when
REScoopEU Yes trying to obtain agrid connection.

Rather than barriers, clear connection requirements represent
enablers to RES.

EDF considers thattheissue of RoCoF should be among
the issues identified to be addressed. As stated during
the workshop organized by ENTSO-E on 1stFebruary,
this shall become a major issue for the European
electrical systemdue to theincrease of the amount of
non-synchronous machines and the subsequent
decreaseof inertia. European regulation is needed to
provide aclear framework regarding RoCofwithstand
capability, measurement methods and simulations

EDF Yes methods.

RoCoF details need to be specified in the NC RfG while such a
level of detail does notbelong to apolicy paper. Detailed proposals
should be submitted in due course ofthe full-fledged public
consultation planned for September 2022.

IFIEC Europe understands thata possible new Network
Code on Demand Side Flexibility is currently under
developmentand will participate to these discussions, but
wants to highlightthatitis importantthata level of
coherence and consistencyis maintained between all
network codes, in particular on the topicofdemand side
response whichis also covered by market codes as well
IFIEC Europe Yes as the system operation quideline insofar as other

In general, providers ofthe demand response should ensure the
reliability of services offered to system operators for grid security.
Hence, it is necessary thatthe network codes setthe minimum
technical requirements.
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balancing and services for systemoperators are
concerned. IFIEC Europe also refers to some its
comments below on this specifictopic, as itconsidersthe
currentfocus in the NC DCC on those demand facilities
providing demand response services to systemoperators
as a hindrancerather than a benefit. IFIEC Europeis of
the opinionthat such elements should be covered directly
and only in the specifications and requirements ofthe
products to provide (voluntary) services to the system
operators and notin the connection codes and this to
ensure thaton the one hand these requirements are kept
agilein lightof evolving system needs and on the other
hand avoiding thatdemand facilities would have to invest
in (often expensive) capabilities under the connection
codes which could become obsolete whenever system
needs evolve or even more perversely notoffer
capabilities to system operators in order to avoid such
costs.

VDMA Power
Systems

Yes

Consideration ofaharmonized certification approach and
productfamily grouping will be required in the scope of
amendments pendingthe recommendations ofthe expert
group. Thisis asignificanttopic notonly for manufactures
but also for grid operators, testinstitutes and other
stakeholders, as an EU wide harmonized reasonable and
economical compliance process will help to facilitate the
integration ofdecentralized energy resources.

MW limits between thetypes A, B, C and D should be
harmonized EU wide, as well as the provisions for SPGM
typeclassification

(individual generating unitrating vs. total installed
capacity).

Based on the experience done by manufacturers along
the pastyear itis recommended to include specific points

Clarity regarding the use of equipment certificates throughout
Europecan indeed bein the scopeofthepolicy paper —see
response to EFAC below.

Clarity as to the SPGM classificationis considered adetail and can
be considered duringthe amendments to the NCs following the
proposals submitted in due course ofthe full-fledged public
consultation planned for September 2022.

Although desired, aharmonisation of requirements is not objective
in itself. Some flexibilities need to remain in order to allow for
Member States specificities be considered atnational level during
the implementation. Nevertheless, the area of harmonisation of
types B, C and D PGMs requirementsisincluded intherevised
Policy Paper.

We agree that the RfG and DC NCs could be improved in regard
the transparency ofthe applicable rules and procedures. For this
reason a new policy has been introduced in the Policy Paper.
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that facilitate how the manufacturer shall design their unit
to meet to the differentrequirements within the different
MS in Europe and improve the procedure for connecting
generating units to the electrical system.

The main points recommendedto beincluded are:

- Single Focus Pointfor Information (all information
associated to requirementand compliance process shall
be made availablein a singlefocus pointthatshall be
keptupdated

- Singlerepository for Information (all information
associated to requirements and compliance process shall
be made availablein a singlerepository that shall be kept
updated constantly)

- Adoption ofgenerating unitfamily definition

- Focus on theharmonization ofthe requirements as
much as reasonable through the application/adoption of
recognized technical standards (European, national,
international e.g. EN 50549)

- Permits the use of typetests, of unitcertificates and of
simulation using validated modelsto avoid unnecessary
costs and simplify the connection procedure as much as
reasonable

Generating unitfamily definition shall beincluded when made
available by the concerned expertgroup.

Application ofthe international standardsindeed help harmonising
the EU connectionrules, buttheiradoption lies in handsofthe
Member States.

Use of typetests is and should be promoted in the application of
the EU connectionrules.

Regarding the RoCoF, see the answer to vgbe above.

English translation of the requirements and compliance procedure
would be beneficial and can be considered uponthe stakeholders’
proposal in due course ofthe full-fledged public consultation
planned for September.

The enforcementofthe applicable EU connection rules lies with
the Member States. In case ofincompliancethe European
Commission can launch an infringement process. It shall be noted
that in the case of non-exhaustive requirements ofthe GC NCs,
there is some roomfor national specificities.

Page 54 of 68




ACERE

European Union Agency for the Cooperation
of Energy Reqgulators

1.11  Additional policies proposed by stakeholders

- Permits to complete the testing process (e.g fortype
certification,...etc.) during commissioning activities

- ROCOF requirementshall be considered in the next
revision oftheregulation. In particular ROCOF definition
shall be updated (ROCOF is associated to a specific time
interval). ROCOF limit values shall be also considered
shall become a shared targetvalue both for
manufacturers and System Operator. ROCOF value
definitionshallbein line with inertia containment policy
requested by the SO REGULATION directive.

- English translation ofthe requirements and compliance
procedurein additionto the national language can
significantly help European manufacturers when
designingtheir productand prepare for compliance
assessment.

- Ensure that grid code released in member states are
aligned and do not exceed (withoutan appropriate
derogation process) therequirements as defined in the
European regulation.

Falck Renewables No

The compliance process should be further harmonized
with the overall objective offindingagood balance
between effortand sustained quality in the field, also in
future mass applications. Utilization of standardization
and automation is a key measure here (Standardized
framework of capabilities and related equipment
SolarEurope Yes certificates and - e.g. fortype A and B — digitized and

Clarity regarding the use of equipment certificates throughout
Europecan indeed bein the scope ofthe policy paper —see
responseto EFAC below.
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harmonized processes and tools for parameterization of
the PPMs.

Additional key area#1: Providing amore precise and
consistent framework on compliance mechanisms

Problem definition:

ENC RfG provides a quite vague framework on
compliance measures: equipment certificates are
introduced but notdefined with respectto system's
boundaries (i.e. equipment's definitions), certification
principles &scope or evaluation schemes. Consequently,
the practical benefitofthese certificates for the conformity
assessmenton PGM level remains unclear and
certification has been introduced in only a few member
states, while manufactures and projectdevelopersare
struggeling with unclear and variing (hence, cost-
intensive) compliance requirements.

Meanwhile, stakeholders have elaborated good
definitions, practises and examples withinthe former EG
Compliance and gave inputto two IGDs on this issue.
The ongoing EG HCF is expected to provide even more
recommendations onharmonised measures on
equipment certificates in terrms of general certification
principles, modelling and familiy definition. Hence, a
future ENC RfG should make benefit ofthese results and
provide clear definitions, general principles and
recommendations onhowto supportthe application of
equipment certificates on grid code compliancein Europe
and - more over - supporttheir acceptance.

Recommendations:

* Provide a precise reference, that equipment certificates
have to be issued accordingto EN ISO/IEC 17065 on

productcertification, hence relying onawell defined and
EFAC Yes accredited certification programme indicating its scope, a

ACER agrees to amend the draft Policy Paper as recommended by
EFAC.
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produt's specification and defined evaluation schemes.

* Incorporate the definitions already elaborated withinthe
IGD on compliance directly into the ENC RfG

* Take into accountthe recommendation to be expected
by EG HCF on general certification principles, modelling
and familiy definition

* Give arecommendation to member states, that have
not elaborated own accredited certification programmes,
to accept certificates that are based on the existing and
accredited certification programmes (thatis NTS/Spain
and FGW-TR8/Germany;to be an outcome of EG HCF)

* Where applicale, substitute the compliance testing
provisionof ENC RfG, Title IV, Chapter 2ff by references
to EN 50549-10 (to be expected by end of 2022)

* Introduce the option of prototype declarations (to be an
outcome of EG HCF)

Additional key area#2: Striving for more harmonisation
alsoon TypeB & C level

Problem definition:

As already identified withinthe policy paper, paragraph
18, for PGM type A requirements, the national
implemantions of ENC RfG lack a broad harmonisation of
requirements. However, the same is true for PGM type B
and C requirements: requirements are exceeding the
span provided for non-exhaustive requirements or even
the definition of exhaustive requirements; requirements
fortype C PGMs are shifted down to type BPGMs and
fortype C/D PGMs respectively; additionalrequirements
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like HVRT or on system pertubation have been
introduced thatare notaddressed by ENC RfG. The
study https://op.europa.eu/en/publication-detail/-
/publication/7ff90e84-dae0-11eb-895a-01laa75ed 71al/
provides acomprehensive overview on the respective
coherence and incidence levels.

Recommendations:

* Amore coherentscheme for type definitions (A-D)
should be elaborated in general.

* Forthose national implementations, that have extended
the ranges given by the non-exhaustive requirements of
RfG NC, these extensions should either be catched-in by
a stringentnegotiation beforehand or theranges ofnon-
exhaustive requirements within the NC should be
enlarged by defaults. The same shall apply to those
national implementatton of exhaustive requirements, tthat
however deviate rome those definitipnes given inthe
ENC RfG (catch them in or strictly forbid any deviations).

* Some of the additional requirements already
implemented in the national grid codes, that, however,
are notpart ofthe RfG NC, should be addressed directly
by a future RfG NC. This applies especially for provisions
on type A level, but also fortype B and C PGMs. Focus
could be laid on requirements such as OVRT, voltage or
Q-controlmodes. Here, the European Standard EN
50549-1/2 may provide a suitable framework.

* The European commission should provide tenders for
performing relevant studies onthe impactofthese
additional requirements. These studies shall serve as a
reliable technical basis to set the framework in the RfG
NC with additional requirements.
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The future NC RfG and NC DCC should better respect
and address the needs of DSOs. For example it might be
necessary to fulfil the needs oflocal grids firstinstead of

If DSO-specific requirements are needed, relevant proposals
should be submitted in due course ofthe full-fledged public
consultation planned for September 2022.

supporting system needs like frequency. Only arunning
and connected distribution grid can supportthe
transmission system (compare RFG (article 14, 5¢) to
VDE-AR-N 4110 (chapter 8.1)). Additional to thatthe
differentdistribution grid levels have different needs like
for protection, communication, static and dynamic voltage
support, grid-forming, anti-islanding, (re)active power
controllability. These have to be respected where
Westnetz GmbH Yes necessary.

A. Thedefinitionofinvolved parties, roles and
responsibilities. Forinstance, all technical requirements A. Standardisationshould followin responseto the adoption ofthe
defined in the RfG and DCC (now and in the future), shall | EU wide bindingrules, notviceversa.

to be harmonized and coordinated with technical
specification directly established in the standard

documents (like IEC or CENELEC). Similarly, it should B. Function of reactive power control can be considered duringthe
apply also for the certification processand so on . full-fledged public consultation planned for September 2022.
Probably RfG could be integrated orimproved providing a

general requirements and specifications, aboutthe C. Interpretation of maximum capacity can indeed be harmonised
functions of reactive power control. Atnow, this aspect based on the stakeholder proposal during the full-fledged public
seems to be missing consultation planned for September 2022.

D. Hybrid installations are deemed in the scope ofthe policy on
“Technical requirements for mixed customer sites with generation,
B. Thereis aminor, but importantpointmissing in the demand and storage”.

RfG proposed changes: thereactive mode controlfor
Type B PPM. Article 21.3.d sets technical requirements E. Grid forming capabilities are deemed in the scope ofthe policy
forthe Type C PPM about the reactive power controls on “Advanced capabilities for grids with high penetration of DER".
modes. However, Article 20 (Type B) only specifies “with | Relevant clarifications have been made in the Policy Paper.
regard to reactive power capability, the relevant system
operator shall have therightto specify the capability ofa
power park module to providereactive power” and does
notinclude any specification about the “reactive mode
control”. Itseems obvious that Article 21.3.d (or similar)
would be included in Article 20 for Type B PPM. On the
contrary,the PPM won't be able to provide thereactive
power.

ENEL SpA Yes
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C. Maximum capacity harmonization of standalone power
generating modules and hybrid installations -

Enel Group, as developer and owner of several power
generating modules in Europe and used to deal with
several TSO/DSO and public administrationsfor their
connection to national networks, observe thatthe
definition of the maximum capacity in RFG is not
interpreted in aharmonize way by the relevantentities
and authorities. Itis very common to see different
interpretations between European countries, and
between differententities and authorities in the same
country. The value referred to maximum capacity is a key
data for applying and verifying grid code requirements,
such value shall notbe the object of debates and should
notbe frequently updated during the grid connection
procedure, asit is unfortunately the case nowadays.

D. Hybrid installations.

Nowadays many developers startto process combined
power generating modules composed of mixed existing or
new generations +in some cases storages (e.g. solar
park + wind park + battery storage).

The definition of maximum capacity ofthese installations
shall be clear and harmonized in RfG for all the sector
(entities/authorities/power generating developers). To
enable the potential benefitof such installations (i.e. the
the possibility to obtain higher synergy/capabilities by the
combined installation comparedifto the ones of
standalone installations and/or saving development
costs),itisimportantto define clear connection rules
regarding the differentways to combine, meter, and
connectto the grid the differenttechnologies inside the
installation.
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E. Grid forming requirements.

Nowadays many developers startto process installations
with grid forming technology. Itis important:

* Todefinethe conceptofGrid formingin RfG

* To analyze if the existing grid code requirements shall
be revised for this technologyand/orto implementnew
specific requirements

In differentcountries, TSO/DSO is starting to review
thoserequirements at national level withoutany
European harmonization and clear definition. For the
DSO note pleaserefer to point36

CogenEurope

Yes

The CNC RfG and DC code shall include procedural
improvements to facilitate the integration of new
generating systems.

Key recommendations for additional areas to be covered:

- Single Focus Pointfor Information: all information
associated to requirementand compliance process shall
be made availablein a single focus pointthatshall be
keptupdated

- Focus on the Harmonization of the requirements as
much as reasonable through the use/adoption of
recognized technical standards (European, national,
international)

We agree that the RfG and DC NCs could be improved in regard
the transparency ofthe applicable rules and procedures. For this
reason a new policy has been introduced in the paper.

Certain harmonisation of requirements for type B and C PGMs is
indeed needed. Thus anew policyisincludedin the paper.

Use of typetests is and should be promoted in the application of
the EU connectionrules.

Generating unitfamily definition shall be included when made
available by the concerned expertgroup.

Regarding the use of certificates see the answer to EFAC above.

English translation of the requirements and compliance procedure
would be beneficial and can be considered uponthe stakeholders’
proposal in due course ofthe full-fledged public consultation
planned for September 2022.
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- Allowthe use oftype tests, of unit certificates and of
simulation using validated modelsto avoid unnecessary
costs and simplify as much as reasonable the connection
procedure

- Adoptofgenerating unitfamily definition

- Permits to complete the testing process (e.g fortype
certification etc.) during commissioning activities

- English translation of the requirements and compliance
procedurein additionto the national language can help
European manufacturers when designing their product

- Ensure that grid codes released in MSs are aligned (and
do notexceed withoutan appropriate derogation
process) the requirements as defined in the European
regulation

(A draft forrecommendations proposal has been jointly
prepared by EUTurbine and VGB based on theresult of
multiple workshops. The draftrecommendationis publicly
available on the GC ESC website).

The enforcement ofthe applicable EU connection rules lies with
the Member States. In case ofincompliancethe European
Commission can launch an infringement process. It shall be noted
that in the case of non-exhaustive requirements ofthe GC NCs,
there is some roomfor national particularities.

(Stakeholders shall submittheir concrete amendment proposals
(legal texts accompanied with adequate justification) during the full-
fledged public consultation planned for September 2022.)

(1) After the release of NC RfG and DCC in 2016,
national connectionrules have been adapted and
established the non-exhaustive requirements atnational
level which led to large variety of requirements across the
EU. Lessons learned fromthis implementation must be
WindEurope Yes considered and amindful minimisation of non-exhaustive

(1) Certain harmonisation of requirements for type B and C PGMs
isindeed needed. Thus anew policyisincludedin the Policy
Paper.

(2) Generating unitfamily definition shall beincluded when made
available by the concerned expertgroup.
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requirements must be driven. Definitionsofnon-
exhaustive requirements need to be aligned acrossthe
EU at an adequate level of detail. This will be crucial for a
better level playing field in the EU and will drive
significant benefits for consumers.

(2) Therevision should investigate NC improvements and
seek for stakeholder suggestions onhowto harmonise
and simplify certification procedures. An ExpertGroup
has been ongoing (Harmonization of Product Family
Grouping and Acceptance of Equipment Certificates in
European Level - EG HCF) sincethe beginning of 2022,
will its recommendations be considered?

(3) Therevision should consider and clarify therole of
international standards (mainly CENELEC and IEC) in the
NC developmentand implementation. Gaps between NC
requirements and standards are growing (e.g. voltage
rangerequirementas per NC RfG and relevant
equipmentstandards) and several definitions missingin
the currentNCs could be covered by the ones already
suggested in international standards. ENTSO-E and the
standardisation bodies have made serious efforts to bring
their work together but it seems that a more targeted
effortisneeded to improve the NC requirements.

(4) A good exampleisthegrid compliance process and
its link to IECRE. Member States introduce country
specific grid compliance certification requirements which
makes it extremely complex and costly for technology
suppliers and assetowners (with adirectimpacton grid
integration costs for consumers) to monitor and assess
these requirements, performrelevanttests and
simulations and certify according to varying requirements.
IECRE and thework of WG010 should serveas a
baseline.

(5) Another crucial pointis the need for the updated NCs
to clarify requirements and procedures in assets where
differentfacilities/technologies share the same grid

(3) Thehierarchy oftherules is deemed sufficiently clear already.
The EU-wide binding rules always prevail. Nevertheless, there is
roomforimprovementofthe network codes.

(4) Providingamore precise and consistentframework on
compliance mechanisms is indeed needed. See the answer to
EFAC above.

(5) Policy on Mixed Customer Sites follows and advocates the
improvementoftherules as proposed by the concerned expert
groups. Any further detailed suggestionscan be submitted in due
course ofthe full-fledged public consultation planned for
September 2022.

(6) The provision ofancillary services is outofscope ofthegrid
connection NCs.

(7) Grid forming capabilities are deemed in the scope ofthe policy
on “Advanced capabilities for grids with high penetration of DER".
Relevant clarifications have been madein the Policy Paper.

(8) Any detailed amendment proposal can be submitted in due
course ofthe full-fledged public consultation planned for
September.
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connection. Therecommendations in the Policy Paper
about Mixed Customer Sites and Storage do notseem to
address combined renewables power plants with or
without storage or renewables co-located with storage.
Requirements for renewables sharing the same grid
connection with storage (where storageis notconnected
only for self-consumption butas an autonomous unit
directly supplying power to the grid) must be explicitly
described in the NC. This should include the co-location
of renewables with short- and long-term storage, EV
chargingstations, large heat pumps and of course
electrolysers. Both new combined assets and existing
assets being hybridised mustbe covered.

(6) Ancillary services mustbe addressed also fromthe
grid compliance pointof view. Details providedin
question 33.

(7) Advanced capabilities/grid forming. Details provided in
question 33.

(8) TheEG CROS has identified the need for NCs to
assess system tolerance on (active, reactive) power
oscillations caused by DC connected systems. Thisissue
mightbe even more relevantin the case of AC connected
system and should be considered in the revision.

Consideration ofaharmonized certification approachand | Regarding the use of certificates see the answer to EFAC above.
productfamily grouping will be required in the Generating unitfamily definition shall be included when made
available by the concerned expertgroup.

scope ofamendments pendingtherecommendations of
the expertgroup. This is asignificanttopic for Any detailed amendment proposal can be submitted in due course

of the full-fledged public consultation planned for September 2022.
manufacturers.

Clarification is required on FRT requirements, reactive

EUROPGEN Grid power capability and voltage requirements —if
Codes Working
Group Yes these are applicable atthe pointofconnection (PoC) or at
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PGU terminals. If the PGU is certified at its

terminals can a certificate be used to state compliance at
the pointof connection (PoC) provided the

voltage difference and losses are negligible between the
PGU terminals and the PoC.

Request explicit clarification that certificates for higher
types be used on lower types. Forexample, if a gensetis
certified for Type C the same certificate can be used in
Type B and Type A applications withoutthe need for
additional certificates.

VDE FNN

Yes

The NC RfG 2.0 should better address the needs of
distribution grids and DSOs. Only arunning and
connected distribution grid can supportthe transmission
system. A different prioritisation for protection and control
systems are defined in NC RfG Article 14, 5¢c and in the
rule VDE-AR-N 4110 (Chapter 8.1) for Germany. Each
grid level has differentrequirements for protection,
communication, static and dynamic voltage protection,
grid-forming as well as anti-islanding. This mustbe
sufficiently taken into accountin therevision ofthe NC
RfG.

The compliance process should be further harmonized in
cases wherethe requirements are the comparable. The
overall objectiveis to find agood balance between effort
and sustained quality in thefield, also considering future
mass applications. The utilization of standardizationand
automation is a key measure in this case, i.e.
standardized framework of capabilities and related
equipmentcertificates and - for type A and B — digitized
and harmonized processes and tools for parameterization
of the PPMs.

The currentwording of Article 14.6.b requires from the relevant
system operator (RSO) to specify the schemes and settings
necessary to protectthe network and notthe PGM internal
protection schemes. The latter are in the hands ofthe PGM owner
that is required to coordinate them with the RSO.

Providingamore precise and consistent framework on compliance
mechanisms and harmonisation of certification processes are
indeed needed. See the answer to EFAC above.

Any detailed amendment proposal can be submitted in due course
of the full-fledged public consultation planned for September 2022.
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As long as required by NC RfG, certification processes
and requirements should also be harmonized. Itis
expensive and time consuming when differentcountries
in the EU create their own certification process (and
details of requirements). If a national implementation of
the RfG requires PGM and/or PPM certificates, these
should follow unified international standards.

It should be avoided that System Operators require
certification for ageneral compliance with NC RfG.
Certification is performed by a certified, independent
entity and ensures that a device under test (e.g. a PGM)
meets defined requirements. A certification for “RfG in
general”, which in key technicalrequirements is non-
exhaustive, would be extremely difficultto achieve. The
NC RfG 2.0 shall state clearly, that a certification can be
made and/or required as an option only with regard to a
national implementation ofthe NC RfG, includingin
particular detailed requirements for non-exhaustive
requirements.

FRT should be required only ifthe PPM isin an
operational status thatallows to cover e.g. auxiliaries
consumptionduring and shortly after the FRT event.
Hence FRT and FFCI should only berequired if Pactual >
5%Pnominal. PPM forwind and solar plants operate
frequently at Pactual << Pnominal. Forthe optimumuse
of a site and energy maximization it makes sense, that
e.g. a WF can also operate, during periods of reduced
wind resources.

German Federal * Clarification ofthe Member State’s rightto establish By way of the hierarchy of law, even in case a Member State
Ministry for stricter requirements at national level. imposes a stricter requirementthe EU-wide binding rules always
Economic Affairs prevail. However, it shall be noted thatin the existing framework,
and Climate Action Yes » Harmonised provisions for grid forming behaviour of
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PGMs and demand units including storage. non-exhaustive requirements ofthe GC NCs leave some roomfor
national specificities.

» Determination ofharmonised provisionson ramping
requirements to diminish deterministic frequency Grid forming capabilities are deemed in the scope ofthe policy on
deviations. “Advanced capabilities for grids with high penetration of DER".
Relevant clarifications have been madein the Policy Paper.

* Review of the requirements for coordination between

DSOs and TSOs, e.g. with regard to voltage control. Any detailed amendment proposal regarding coordination between
system operators can be submitted in due course ofthe full-fledged

» Extension ofthe scope ofthe connection codes and public consultation planned for September 2022.

introduction of requirements applicable to demand units

including storage. Storage is deemed in the scope ofthe policy on “Technical

requirements for storage”.
» Consequences for connection codes following the
system splitincidentsin 2021 and ENTSO-E’s analysis ACER and ENTSO-E hold quarterly meetings on the

on that topic. implementation ofthe Expert Panel recommendations.
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