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Name of convener: Stanislav Utts (RU)
WG C1/C4.XX E-mail address: utts-sa@so-ups.ru,
basist5454@list.ru
Technical Issues # (2): 5, 7 Strategic Directions # (3): 1, 2

The WG applies to distribution networks (4): Yes

Title of the Group: O030p TeHAeHIU Pa3BUTHS HEPTOCHCTEM MEraINoOJUCOB C YYETOM
NpUMEHEHHsI HOBBIX TEXHOJOrHMii B  TIeHepalMH, JJeKTPHYECKHX  CeTAX M
HH()OPMAIMOHHBIX TEXHOJIOTH

Scope, deliverables and proposed time schedule of the Group:

Background: B Hacrosiiiee BpeMss BO BCEM MHpE MOBBIIIACTCSA YPOBEHb ypOaHH3AIUU
HaceneHusa. KonuuecTBo Jr0Jedl B CyIIECTBYIOIIMX METANOIUCcax pPacTéT, yBEIMYMBACTCS MX
KOHIIGHTpalus, TpeOyeTcss pacmupeHue Ttepputopun ropoga. C pocTOM HaceleHUus U
TCPPUTOPUUN YBCINYNUBACTCA HAI'PY3Ka SOHCProOCUCTCMBI MEralioJimca. KpOMe 3TOIr0, MCraroJIMChI
ABJIAIOTCA KPYIHBIMU HOJUTUYCCKUMU W OKOHOMHUYCCKUMHU LCHTpaMU CTpaHbl U MHpaA, TAC B
OCHOBHOM COCPCAOTOYCHBI BCC q)HHaHCOBLIe IIOTOKH. HOSTOMy ymep6 OT IIOTCPH
ANIEKTPOCHAOXKEHHUS MMOTpeOUTeNnel IHEPrOCUCTEMBbI METarojIuca MOXKET IOBJI€Yh OTPOMHBIC
JACHCKHBIC IIOTCpU AJIA Kopnopauﬂﬁ U HaCCICHUI. HOBTOMy 0osee BaXXHBIM BOIIpOCOM
CTaHOBUTCA HaAEKHOE U OecriepeOOiiHOE AIIEKTPOCHAOKEHHE MOTpeOuTeNneli, IMOKphITHE
HAarpysku, OIIPEACIICHUEC OOCTATOYHOCTHU OanaHca MOIIHOCTHU U SHGKTqueCKOfI OHEPIrun
SHEPTOCUCTEMEI, MOACPpHU3aHA )51 3aMCHa YCTApCBIICTO u CTPOUTECIBCTBO HOBOTI'O
TEeHEPUPYIOIIETO U 3JIEKTPOCETEBOTO 000Dy I0BAHUSI.

B 21 Beke IMMPOU301IJIO0 aKTUBHOC Pa3BUTUC HOBBIX TEXHOJIOTHH B SJICKTPOSHEPICTUKN U HA CTBIKC
HECKOJIBKUX OTpacieid NpOMBIIIJIEHHOCTH M WHHOBanuil. K 3ToMy MOMEHTy OOJBIIMHCTBO
TEHEPUPYIOLIETO U BIEKTPOCETEBOr0 000OpYJOBaHMS HAXOAWINCh HAa OKOHYAHHM CpPOKa
HKCIUTyaTallH, T.K. ObUIM BBEAEHBI B OOJBIIMHCTBE CBOEM B CepelMHE M BTOPOil mosoBuHe 20
BC€Ka Ha (1)OHC BBICOKOT'O ITPOMBIINIJICHHOI'O POCTa U OCBOCHUS HOBBIX TEXHOJIOTHH. HpI/I 3TOM C
TE€YEHUEM BPEMEHHM H3MEHWINCh 3KOHOMUYECKHE CTHMYJIbl Pa3BUTHUS, KaK SHEProCHUCTEMBI
Mmeramnonuca, Tak U Topoaa B ueiaoM. C yuéroMm o0coOEHHOCTEM (QYHKIIMOHUPOBAHUS
HHEPrOCHCTEM MEramojuca W Ppa3BUTUS U BHEJIPEHUS HOBBIX TEXHOJIOTUH, TpeOYIOMMX
KOOPJMHAIIMIO HAa BCEX YPOBHAX AIICKTPOIHEPIeTHUECKOH OTpacid Topojia, BCTAT BOMPOC O
HE00XO0/IMMOCTH U3MEHEHUS TPAJAUIIMOHHOTO MOX0/1a Pa3BUTHUS SDHEPTOCUCTEMBI U OTIpeIeICHHUS
HOBBIX KPUTEPHUEB U MPUHIUIOB €€ (YHKIIMOHUPOBAHMUSI.

TakuM oOpa3oM, B JaHHBIH MOMEHT CYIIECTBYET HEOOXOAMMOCTh 0030pa U ompeaeieHus
W3MEHHUBIIUXCS TpeOOBaHUN K HAAE&KHOCTH BHEIIHETO U BHYTPEHHEIO 3JIEKTPOCHAOKeHUs
MeranonucoB. [Ipu 3ToM HEOOXOAMMO amanTHPOBATh HOBBIE TEXHOJOTHH K CYIIECTBYIOIIUM
TpeOOBaHUSAM MO HAJEKHOCTH PabOThl PHEPTOCUCTEM U CYILIECTBYIOIIEMY U BHOBb BBOAMMOMY
obopynoBanuto. B wacTHOCTH, HEOOXOAUM YYET JBYCTOPOHHUX MEPETOKOB DIEKTPHUYECKOMN
SHEPTHUU U MOIIHOCTH B PAaCHPCACIUTCIIbHBIX CETAX MEraroJiMCOB, BHCAPCHUEC NWHHOBAIIMOHHBIX
CPEACTB  U3MEPEHMs, pa3BUTUE DIEKTPUUYECKOIO  TPAHCIOPTA, IOBBIIIEHUE  YPOBHS
aBTOMATHU3AlMKM U YIPABJICHUS MEPETOKaMU aKTHBHON M PEaKTUBHOM MOIIHOCTHU, ONpPEeICHNE
DKOHOMHUYECKUX JIPABEpOB Pa3BUTH METaloiikuca, I[MUPOKOMACIITA0HOE HCIOJIb30BaHUE
KaOeNMbHBIX JIMHUW OJJIeKTporepenaun W 1p. [lpum STOM OIlEHKa TEHACHIMN pa3BUTHUSA
HHEPrOCHCTEMBI Meranoiuca u cnennduka e€ paboThl JOHKHBI TPOBOIUTHCS TS MTepeaaroiieit
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U pacTlpeeIuTeIbHON CeTH, T.K. UX padoTa TECHO CBsI3aHa MEX]1y COOOiA.

Scope:
Based on the aforementioned background, the aim of this WG is to address the following
issues:

1. TIpoBectu 0030p CYIIECTBYIOIIETO COCTOSHUS 3IEKTPOCHAOKEHHS METaIoJIMCOB:

e ONpeleNuTh TEHAECHUMHM pPAa3BUTHS U pPOCTa TOPOAOB M SHEProCUCTEM 3a
nociengaue 10 nmer, mnpoaHaMU3MPOBaTH OCOOEHHOCTH TEPPUTOPHATHHOTO
IUTAHUPOBAHMSI FOPOAA U BIMSHUE HA PA3BUTUE SHEPrOCHUCTEMBI

e 0000HIMTH OMBIT BOCCTAHOBJICHUSI YHEPTOCUCTEM METAIOJIMCOB MOCE aBapuu 110
OPUYMHE BBIXOJA W3 CTPOsi OOOpYIOBaHMS M TPH BO3JACHCTBUU TNPHPOTHBIX
(akTOPOB M MPOAHAINU3UPOBATH CJIEJIAHHBIE YJHEPTOKOMITAHUSIMH BBIBOJIBI;

® OmpeaenuTh OCOOCHHOCTH, CHEMU(PUKY H OCHOBHBIE MpoOIeMbl PabOTHI
PHEProcucTeM MeramoirucoB. K HUM, B YacTHOCTH, OTHOCSTCS IOBBIIICHHAs
KOHIIGHTpaLUsi ~ IeHEPUPYIOLIMX  MOIIMHOCTEH W HAarpy3ok, CTpyKTypa
AJNIEKTPOINOTPEOSICHNs ~ Meraroyuca, o0ecredyeHue OanaHca dSIEKTPUUYECKOU
OHEPTUM M MOUIHOCTH 32 CYET COOCTBEHHBIX T'CHEPHPYIOIIUX MOIIHOCTEH H
BHEIIIHUX I1E€PETOKOB, IMOBBIIMIEHUE KJlacca HAIPSDKEHUs 3JEKTPUYECKUX CeTeil
Opd  Pa3BUTUM DHEPrOCHUCTEMBI, TMpo0JieMa HAAeKHOTO W 0e30macHOTo
3JIEKTPOCHA0XKEHUs MEraroJIMCOB M BBICOKHMX 3HaueHuM TokoB K3, kauecTtBO
AIIEKTPUUYECKON PHEPTUH B SHEPTOCUCTEME METAIoINCca 1 Jp.;

® ONpEeAeNuTh CYUIECTBYIOIIME M HEPCHEKTHBHbIE HSKOHOMHYECKUE CTUMYJIbI
Pa3BUTHSL SHEPIOCUCTEM METaIoJIMCOB;

® NpOaHAIM3UPOBATh HAJIMYUE TPEOOBAaHWA IO PA3BUTUIO HHEPrOCHCTEM
METaIoJIMCOB B CTPaHax MUpa.

2. OnpenenuTh CYIIECTBYIONINE W MOTCHIIMAIBLHO MEPCIIEKTUBHBIC TEXHOJIOTHH Ha YPOBHE
nepefamlel M pacnpeAeTuTeIbHOM CEeTH, KOTOphleé BO3MOXHO IPUMEHUTh B
HHEPTOCHCTEME METAIOJICa JIJIs MTOBBIIICHUS YIPABISIEMOCTH M HAIEKHOCTH €€ pabOoThI
¢ y4€TOM BBISIBJICHHOH crieu(UKU pabOThl SHEPrOCUCTEMBI U TEHAECHIMH e€ pa3BUTHS, B
TOM YHCJIE:

® UCMOJb30BaHUE reHepalu Ha ocHoBe BUD u pacnpenenenHoii renepanuy,

e ucnonb3oBanue TexHoaoruii FACTS u HVDC ans noBellieHUs yIpaBiisieMOCTH
HHEPrOCUCTEMBI, OOECleUeHHsT KOMIICHCAllUM pPEAKTHBHOM MOIIHOCTH U
YBEIMYCHUS THHAMHYECKONW YCTOWYMBOCTH SHEPTOCUCTEMBI;

® UCHOJb30BAHUE COBPEMEHHBIX KaOeNbHBIX JIMHUM 3JeKTporepeaay BBICOKOTO U
CBEPXBBICOKOTO  HANpsDKEHUS  Uii  (OPMHPOBAHUS  TIIyOOKMX  BBOJIOB,
CTPOUTENBCTBO MOJI3EMHBIX 3JIEKTPOCETEBBIX 0OBEKTOB (IT013eMHasl TOICTAHIINSA)

® KOOPAWHAIMS Pa3BUTHS CUCTEM BHEUTHETO M BHYTPEHHETO AIIEKTPOCHAOKEHHUS C
pa3BUTHEM  CMEXKHBIX  CHCTEeM  JKu3HeoOecriedeHus  (BoJlocHaOXeHHe,
TEIJIOCHA0)KeHUe W JIp.), HCIOJIb30BAaHME TEXHOJIOTHMH yMHOro yuéra
aNeKTpuuecKkoil sHeprun, demand response, IEKTPHUECKOTO TPAHCHIOPTa, Smart
grid u Smart city;

® [PUMEHEHHE TIEPEIOBBIX TEXHOJIOTHI TUTAHUPOBAHHS U YIIPABJICHUS PEKUMAMH
pabOTHI IHEPTOCUCTEMBI.

e [IpUMEHEHHE MPOTrPaMMHOr0 oOecredeHuss U TpeOyeMblil YpOBEHb JeTalu3alun
MoJieNieil SHEProcucTeM

3. OmpenenuTs OCHOBHBIE TEHICHIMM pPAa3BUTHS METalloOMCOB W BBIABHTH OOIINE
3aKOHOMEPHOCTH.

4. OmnpenenuTh KpUTEpUU M HPUHLUNBI 0OECHEYeHUs] HAIEKHOCTH SJIEKTPOCHAOKEHMS
MeTarnoJuca.

5. CdopmupoBaTh 00IIHE TOXOBI K Pa3BUTHIO YHEPTOCUCTEM METAIIOJIMCOB U pa3padoTaTh




pamMoOYHbIe PEKOMEHJAINH.

Deliverables: A summary paper that will be published in Electra, detailed Technical Brochures
to be published by CIGRE, material and concept for tutorial.

Time Schedule: March 2015 | Final report: December 2017

Comments from Chairmen of SCs concerned:

Approval by CIGRE Technical Committee
Chairman:
Date:

Approval by CIRED Technical Committee
Chairman
Date:

(1) Joint Working Group (JWG) - (2) See attached table 1 — (3) See attached table 2
(4) Delete as appropriate
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Title of the Group: Review of the Metropolitan area power system development trends
taking into account new generation, grid and information technologies.

Scope, deliverables and proposed time schedule of the Group:

Background: Currently the urbanization level is increased in the World. The number of
population in existing large cities and Metropolitan areas is also increased with population
concentration growth. Additionally the city territory expansion is required. With the population
and territory growth the power system load and consumption are increased and are more
concentrated. In addition large cities and Metropolitan areas are big politic and economic centers
with a huge concentration of financial flows. That’s why power supply loss can drag a huge
financial damage for companies and consumers. The safety, reliable and uninterrupted power
supply issues become important with the capacity and power balance adequacy, restoration and
modernization of the outdated and installation of new generating and electric grid equipment.

There was an active development of new technologies in power energy industry and at the
middle point between several industries and innovations in 21th century. At this time the
majority of generating and electric grid equipment were at the end of operation life because these
equipment were installed in the middle and in the second half of 20th century in frames of the
new technologies and industry development wave. Thereafter the economic development drivers
of power system and city development were changed and modified. The coordination and
cooperation of all power system levels and utilities are required taking into account large cities
and Metropolitan area power system operation features and new technologies application. The
traditional power system development approach shall be changed. The new criteria and
principles of large cities power system operation and development shall be determined.

Thus currently the necessity of review and determination of new external and internal power
supply system requirements are existed. Moreover new technologies shall be adapted to existing
power system reliability requirements and existing and new equipment. In particular, the
following items shall be taken into account: bi-directional power flows in distribution grid,
innovative measurement devices application, electric vehicles development, active and reactive
power flow control technologies and automatization level increase, determination of economic
drivers of large cities and Metropolitan area development, large-scale HV and UHV cable lines
penetration etc. The large cities and Metropolitan area power system development trends and
operation features shall be assessed both for transmission and distribution grid due to huge
mutual influence.

Scope:
Based on the aforementioned background, the aim of this WG is to address the following
Issues:
1. Make the review of the current condition of large cities and Metropolitan area power
supply:
e determine the urban expansion and large cities and Metropolitan area power system
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development trends for the past 10 years, provide the analysis of the city territory
planning features and its influence on power system development;

e summarize the emergency and blackout restoration process of large cities and
Metropolitan area power systems after generating or grid equipment fault and after
the nature factors influence and analyze electric energy companies conclusions;

o define peculiarities, features and the main problems of large cities and Metropolitan
area power system operation. In particular, high generating capacity and load
concentration, the electricity consumption structure, provision the electricity and
power balance at the expense of internal generating capacity and external power
flows, electric grid development by the voltage level increase, the reliability and
stability problems of Metropolitan area power supply and high short circuit current
values, the power quality etc.;

e determine the existing and perspective economical drivers of large cities and
Metropolitan area power system development;

e provide the analysis of the current requirements of large cities and Metropolitan
area power system development in the World.

2. Define the existing and potential perspective technologies at the transmission and
distribution level to apply in Metropolitan area power system for sustainability and
controllability operation increase based on power system operation and development
trends, including the following:

e RES and dispersed generation usage;

e FACTS and HVDC technologies application for controllability increase, provide
the reactive power balance and compensation, power system dynamic performance
increase;

e modern HV and UHV cable lines application, the large-capacity substation
installation in the center of power systems and loads, underground electric grid
equipment construction (underground substation);

e the external and internal power supply scheme coordination taking into account the
adjacent life support systems (water supply, heat supply etc.);

e smart metering, demand response technologies application, electric vehicles, Smart
grid and Smart city concept;

e modern planning and operation control technologies application;

e software application and requirements for details of power system model.

3. Determine the main large cities and Metropolitan area power system development trends
and find common objectives.

4. Define the criteria and principles of large cities and Metropolitan area security power
supply taking into account new trends and features.

5. Perform the common approaches of large cities and Metropolitan area power system
development and develop framework guidelines.

Deliverables: A summary paper that will be published in Electra, detailed Technical Brochures
to be published by CIGRE, material and concept for tutorial.

Time Schedule: March 2015 | Final report: December 2017

Comments from Chairmen of SCs concerned:

Approval by CIGRE Technical Committee
Chairman:
Date:

Approval by CIRED Technical Committee
Chairman
Date:

(1) Joint Working Group (JWG) - (2) See attached table 1 — (3) See attached table 2
(4) Delete as appropriate




Table 1: Technical Issues of the TC project “Network of the Future” (cf.
Electra 256 June 2011)

1

Active Distribution Networks resulting in bidirectional flows within distribution level
and to the upstream network

2

The application of advanced metering and resulting massive need for exchange of
information.

The growth in the application of HVDC and power electronics at all voltage levels
and its impact on power quality, system control, and system security, and
standardization.

The need for the development and massive installation of energy storage systems, and
the impact this can have on the power system development and operation.

New concepts for system operation and control to take account of active customer
interactions and different generation types

New concepts for protection to respond to the developing grid and different
characteristics of generation

New concepts in planning to take into account increasing environmental constraints,
and new technology solutions for active and reactive power flow control

New tools for system technical performance assessment, because of new Customer,
Generator and Network characteristics

Increase of right of way capacity and use of overhead, underground and subsea
infrastructure, and its consequence on the technical performance and reliability of the
network.

10

An increasing need for keeping Stakeholders aware of the technical and commercial
consequences and keeping them engaged during the development of the network of
the future

Table 2: Strategic directions of the TC (cf. Electra 249 April 2010)

The electrical power system of the future

Making the best use of the existing system

Focus on the environment and sustainability

AIWIN|F

Preparation of material readable for non technical audience






