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Z[\]^_`[ab cd\efa[b aghi[g]b

• jk lmnkopqqrstkuvw xynzlpkuvw upk m{skuvw
lrqktkuvw ms|}~y}�w ��x upk �vtnzs
m�rkurs���}�w msvn�mkpw
• �s��u� �m�pq�tmn�w ms}z��tz}�w ��x upk ��
}tp �|utyp
• �m�pq�tmn� }y��mtr~� try uptpspqzt�/lmq�t�
• �spsvz}� try lpqpkz�vsry m�rlqk}�r�
• �stk�mt�lk}� }y��rn�}mzs }tr �|utyr (�m �nryw
p�rn�w msvn�mkpw)
• �m~srqr�kuvw m�mq|�mkw
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QRSTS SmartGrids

(European SmartGrids Technology Platform)
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• jklSmnomSop qrsotSRTuvwv Txvnqwv yzj TsmS{|pm}~, Tp
s|uk�rTp~ tSRSkwk}~ � mxtrl} o�T��Rpop qrlm�x�, sT�nvrop
Svm�omRx�wv Rx�v ro��x~ lSr Tskn|wv qrSl�Tnvoswv mnop~ �
qrS�s�Rrop mwv Rx�v S�m�v s�So�S|��sr mpv s�omS�} |srmx�Rk�S
mx� ��

• jvsRk�~ o�TTsmx�} ts|Sm�v omp |srmx�Rk�S mp~ SkxRn~ �
q�vSm�mpmS tSRx�}~ strlx�Rrl�v �tpRsor�v � StSRS�mpmxr vuxr
Tp�SvroTx� SkxRn~ krS mpv tSRx�} s�s|r��S~ St� mpv t|s�Rn mp~
�}mpop~

• jT�nvrop vuwv xvmxm}mwv (smSrRs�s~ tSRx�}~ svsRksrSl�v
�tpRsor�v, qrS�srRromu~ VPPs, p|slmRrln x�}TSmS) � S��pop
tx|�t|xl�mpmS~ � StSRS�mpmx~ x o�vmxvroT�~ lSr x oS�}~
xRroT�~ mwv R�|wv/SRTxqrxm}mwv/�tx�Rs�oswv lS�sv�~

�� ������ ������ ������������ ��� ����� ������ ��� ����� �� ¡�� ¢¢ ���
��� ����� ¡��£ ����� ¡��� ����¤� ��¥ ����¥ ��� ��¥ �������¤��¥ ��� ¢¢.
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H ÏÐÐÑÒÓ ÔÕÐ «Ö×ØÙÐÕÐ ÚÒÛÔÜÕÐ»
SmartGrids

Ý Þßàáàâãä åàæçèéêëì íìã
îïæíêðîâã îéð ñðïåèéêòóæìã
èéêéôõôâã òï éèöíó÷ïåòé íìæ
òïøõåì íìã ùêâåìã úæûêéîé îéð
öêûö÷öôðîâ ñðéùïøêðåì íìã üâíìåìã
ý ßòèöêøé ïæóêôïðéã îéð
þï÷íðåíöèöøìåì îÿåíöàã òóåõ
ùêöæöòïíéþ÷ìí�æ íðòö÷öôøõæ îéð
ñðéáÿêõæ îðæâíêõæ ïëéêí�òïæõæ
éèÿ íìæ òïíéþé÷÷ÿòïæì
îéíéæú÷õåì
ý ßæïêôÿã åàòòïíöùâ íöà èï÷úíì
òï éòáøñêöòì ïèðîöðæõæøé îéð
ïàêïøé è÷ìêöáÿêìåì
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Active 
Distribution 
Networks

Improved power flows:
FACTS, WAMS, WAPS

Power
electronics
technology

ICT & 
embedded 
systems

Smart 
Metering

Stationary energy storage
Communication for DSM / DR, on-line 
services, energy management
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Technology area Hardware Systems & software

Wide-area monitoring and 
control

Phasor measurement units (PMU) and other sensor 
equipment

SCADA, wide-area monitoring systems (WAMS), 
wide-area adaptive protection, control and 

automation (WAAPCE), wide-area situational 
awareness (WASA)

Information & communication 
technology integration

Communication equipment (power line carrier, 
WIMAX, LTE, RF mesh network, cellular), routers, 

relays, switches, gateway, computers (servers)

Enterprise resource planning software (ERP), 
customer information systems (CIS)

Renewable & distributed 
generation integration

Power conditioning equipment for bulk power and 
grid support, communication and control hardware 

for generation and enabling storage technology

Energy management system (EMS), distribution 
management system (DMS), SCADA, geographic 

information system (GIS)

Transmission enhancement Superconductors, FACTS, HVDC Network stability analysis, automatic recovery 
systems

Distribution grid management Automated re-closers, switches and capacitors, 
remote controlled distributed generation and storage, 

transformer sensors, wire and cable sensors

Geographic information system (GIS), distribution 
management system (DMS), outage management 
system (OMS), workforce management system 

(WMS)

Advanced metering 
infrastructure

Smart meter, in-home displays, servers, relays Meter data management system (MDMS)

Electric vehicle charging 
infrastructure

Charging infrastructure, batteries, inverters Energy billing, smart grid-to-vehicle charging (G2V) 
and discharging vehicle-to-grid (V2G) 

methodologies

Customer-side systems Smart appliances, routers, in-home display, building 
automation systems, thermal accumulators, smart 

thermostat

Energy dashboards, energy management systems, 
energy applications for smart phones and tablets

ßÕàÙ á×ÝâÏ ÍØÛÚÛâÜÍÝáÛ…
• ã äåæçèäé êëì íèìîïðñòóë ôïæõçöæ ÷ëñëòöòøù çìëúûñöæ ôèòèüýæ êëì
îèþæïíïòìýæ,

• ã äðôôèîïþø îöæ êëîëæëíöîýæ äîéæ ÿ�íîìäîé íèìîïðñòóë îïð
�ìêîåïð,

• é ÷ëñïþø èðñèóëù ÷íéñïúûñéäéù äîïðù êëîëæëíöî�ù òìë îéæ è÷ìíïòø
÷ñïôéüèðîø,

• é ôèóöäé îöæ ÷èñìÿëííïæîìêýæ è÷ì÷îýäèöæ ë÷û îéæ íèìîïðñòóë îïð
äðäîøôëîïù ÷ëñëòöòøù éíèêîñìêøù èæ�ñòèìëù,

• é çìëîøñéäé ð�éíýæ è÷ì÷�çöæ ë	ìï÷ìäîóëù, ëäúõíèìëù êëì ÷ïìûîéîëù
ð÷éñèäìýæ êëì é ÿèíîóöäé ëðîýæ,

• é ÷ñïýüéäé îéù èæï÷ïóéäéù îöæ èðñö÷ë�êýæ ëòïñýæ èæ�ñòèìëù.

• � 
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��� 
��
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����� �
�������� #
�����, ���! �� #������ ����
���
����� �
�
��������
�
���!���� (���� �
��#�����).

• %���
� ��� ������� #
�����
��� #
������ (active distribution management).
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• GHIJKLLMJN ‘fit-and-forget’: OMPQRS
OHITUVWQXQ YOMUZIRXQM [QXS XI JXS\MI XI]
J^Y\MQJWIZ _ ]OYH\MQJXQJMIU`LNJN XI]
\M[XZI], ̂ QWNUV Y]YUMabQ
• GYHMIHMJWKRYc \]RQX`XNXYc
OQHQ[IUIZPNJNc [QM YUKL^I] WKJd
J]WTQXM[IZ SCADA _ ^QWNUV Y]YUMabQ, 
Q\]RQWbQ J]WWYXI^Vc WIRS\dR DG JXNR
TKUXMJXN UYMXI]HLbQ XI] \M[XZI]
• GYHMIHMJWKRN QRXQUUQLV OUNHIeIHMfR
WYXQaZ TSO/DER [QM DSO
• g\]RQWbQ J]WTIUVc WIRS\dR DG JXN
TYUXbdJN XI] J]RXYUYJXV MJ^ZIc, Q\]RQWbQ
QRSOX]aNc WIRS\dR QOIPV[Y]JNc [QM
YRJdWSXdJNc NUY[XHM[fR I^NWSXdR

hijklE FF
• “Only Operation”: YObU]JN OHITUNWSXdR
[QXS XN UYMXI]HLbQ _ OYHMIHMJW`c JXNR
KL^]JN YRKHLYMQc QO` WIRS\Yc DG
(QRXM[bRNXHI LMQ XNR YOKR\]JN JY DG)
• g]aNWKRYc \]RQX`XNXYc OQHQ[IUIZPNJNc
[QM YUKL^I] WKJd SCADA [QM WYXHVJYdR
QO` WIRS\Yc DG _ OYHM[IOV OQHQLdLVc JY
OYHMOXfJYMc K[XQ[XNc QRSL[Nc
• gRXQUUQLV OUNHIeIHMfR WYXQaZ
TSO/DER [QM DSOJY ]mNU` YObOY\I
• nYUXMdWKRQ J]JXVWQXQ \MQJZR\YJNc
WIRS\dR DG (O.^. QRXMJXHIeYbc) OQHK^I]R
\]RQX`XNXYc YUKL^I] YOMOK\I] XSJNc [QM
J]RXYUYJXV MJ^ZIc

hijklEo FC?pjqkCrA Bst FF
• u]R\]QJWKRN YObU]JN OHITUNWSXdR
J^Y\MQJWIZ [QM UYMXI]HLbQc: YRYHL`c
KUYL^Ic MJ^ZIc [QM QOdUYMfR WKJd XNc
OQHI^Vc YOM[I]HM[fR ]ONHYJMfR QO`
XMc Y]KUM[XYc WIRS\Yc DG
• gRXQUUQLV \IWNWKRdR OUNHIeIHMfR
JY OHQLWQXM[` ^H`RI [QM WN, WK^HM [QM
XI YObOY\I vw (Advanced Distribution 
Management System)
• xMQW`HedJN [QXSUUNUdR H]PWbJYdR
OHIJXQJbQc, fault ride through, voltage 
droop
• yL[QXSJXQJN WIRS\dR QOIPV[Y]JNc
[QM NUY[XHM[fR I^NWSXdR

z {|}~� �~� ������{���� �� �}}����

• � ������������ ��:
– ����� ��������  ¡�� ¢£� �¤�¥��¦¢£ §��¢��¨¡�� ¢©�

ªª «�� ���§�¬­®��� ¢� ¨¥§� ¢�� ��¯°¢�¨��
��¨®¡��¢� ��� ¯���«�§���� ¢£ §��¢��¨¡�� ¢£ 
�¡�¨®  (market facilitator),

– ¯��¦±�§�²�� ¢£� �¬��¥¬�¨±£ «�� ���¨¬���¦¬°�£
��®�¢�¤£ ¢�� «°¤����� ¯�«¢���»,

– ¯��³��¨�²�¢�� ¢�  �°�  ��«��¨��  «�� ¢��  «��¯���� 
¦³�¢�«® ¬� ¢� ¯�«¢�� ¯��¦±�§�²��¢�  ��¨®§§£§�
¢£� ���¥¢£¢� ¢¨�±�¯�¦�� .
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ÞÞ àÓØãÒÜÑÖäàÑÕØ åà ÚÛàâ ÕÜåÒæØÝÑçÑàâ…
• èéêëìííîïðëð ëñ òìïêóî ñïôïñõì ïöíö÷ø÷ùú-óöòöûüýøëðú (ñûõñþìÿ
ûøú

ÿñ þíùëð òñþûìýì÷ê�û öïì�ùóñ�ëðú): ïöíìþù ñïêóì�íêó�û �ïðíñëê�û, 
õñ�òñíñ�ì�ëö, òíêòñ�ì�ëö í��ÿêëð� öíÿìõêîòðòö ïì� ÿïìíñô ûö
öûöýð��ñô öïî óìêûì� ÿñ òìû �êöþñêíêëòù  �ëòùÿöòìú ù öïî òìû 
ûö ñó
òøû õ�ì

• �êñ�óîý�ûëð òðú ýñêòì�í÷ôöú òðú ýêöûêóùú ö÷ìíüú ÿñ öïìõìòêóî óöê
õêö�öûù òíîïì, þøíôú õêöóíôëñêú

• !öòìþù óöê ýñêòì�í÷ôö  �ëòðÿüòøû "�òîÿöòðú#
òíðëðú ($ýñóòíìûêó�û
#ñòíðò�û)

• "ïì�ùóñ�ëð óöê õêü�ñëð õñõìÿ
ûøû ïöíö÷ø÷ùú óöê óöòöûüýøëðú
• �êö�üûñêö óöòü òð õêü�ñëð õñõìÿ
ûøû ÿ
ëø ïíìò�ïìïìêðÿ
ûøû

ïíøòìóîýýøû
• �êñ�óîý�ûëð ñûñí÷ì� ë�ÿÿñòìþùú òðú %ùòðëðú (ïíìë�ìíü �ïðíñëê�û ÷êö

ïñíêóìïù öêþÿ�û óöê ñý
÷þì� �ìíòôì� ñû ÷
ûñê).
• �êöþñôíêëð �ïìõìÿ�û �îíòêëðú ðýñóòíêó�û ìþðÿüòøû, ïöíìþù �ïðíñëê�û

ñûñí÷ñêöóùú öïìõìòêóîòðòöú (öûöýî÷øú ÿñ òì ñóüëòìòñ í��ÿêëòêóî
ïýöôëêì).
������	�
 ������� ������� ��� �������	��� ICT &� ��'��� (���)���
 2014
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• <=>? >@ AB=ABC=DE= =F?G>HI@J >KF LIHGFKF ABC>MKF:
– NOPQRSTU VWXSYZ[ORU [\RU XVX]OU [^_VOWRY`_abQO\`R S`R c
dR`dRS`[]` VWX\^VXVX]c[cU.

– ePOdR`[_fU \cU `gXWbU: XWR[_fU S`QfQhQ gR` \cQ OQ[h_b\h[c
\cU [\XP`[\RSZU V`W`ghgZU `Vf ijk S`R \cU OQOWgXl
dR`PO]WR[cU mZ\c[cU.

– nR`obQOR` S`R `[obYOR` S`\b \c dR`PO]WR[c \hQ dOdX_TQhQ
– jWX[`W_XgZ W^p_R[\RSXl VY`R[]X^ q[\O Q` V`WTPOR S`\bYYcY`
S]Qc\W` [\X^U V`WfPX^U ^VcWO[RqQ S`R [\X^U PWZ[\OU gR` \c
dc_RX^Wg]` OQfU VRX `VXdX\RSXl [^[\Z_`\XU cYOS\WR[_Xl

– rXRQhQRSZ `VXdXPZ: dc_RX^Wg]` [PT[cU O_VR[\X[lQcU _O \X^U
S`\`Q`Yh\TU, dR`[obYR[c RdRh\RSf\c\`U, ̀ VXWWZ\X^
dOdX_TQhQ, ̀ QbdORsc `V\qQ VYOXQOS\c_b\hQ S`R hoOYc_b\hQ

– jWX[\`[]` O^bYh\hQ S`\`Q`Yh\qQ

������	�
 ������� ������� ��� �������	��� ICT &� ��'��� (���)���
 2014
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• �����£����
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• �������¤� ���
������� ������¢���
• �����£ ������
��������
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