
���������	 ��
� «NRG4CAST: Energy Forecasting»
- ���
	�, �������
��, ������
��

�������

����� !�� �"#$%&% '()*#&% )�(

*�+% , !(&% -./ �� )*(�(�

012345617 189:;< =>? >@AB C6569D6E F GH I<3JK;D<L GMHN

OPQRSTU OPQRVWXYZ[VW\VU] ^_`RaVU bTRcVa_TPPdceU
fJgJ6 h:5;Di9
hjC0

klmnopq rstqnluvwx wyz{|}| p~���}| �q~ �m�|u�uv~�| ��� �m ��on~q�� ���������� �

��������

� �������  ¡��¢� £ ����¤��¥¦  ¦¥§¨�§¥�� © ¥�¨¤¦� �ª«¤¬­® ¦¥� ��¯°��£ §�£
����¤��¥¦ £ ¦¥§¥�¨ª°��£ §±�­ �� §­²�¦± ±�­ ¦¥� �� �¢��¦± �²¯²�¡­³

� �®�°²¥´¦  «�°�� «¬�� �¦¡µ��� ����¨ ¶¡�¤�µ� ¦¥� ·¥�­����µ� ¤�¥ §��
�¸­�¦­�±���� ��«�¤��¥£ ¦¥� §�� ����¤��¥¦  ¥²­¡­§�¦±§�§¥ ¡¯�­�§¥£ §­ �§¯¤�¥
§�£ ²­ª�§�¦ £ §�£ �¬�§�¦¨ �� §�� ����¤��¥¦  �²¨�¦��¥³

¶ �®�°²¥´¦±£ �§±¬­£ 20-20-20¹ ±�­� §­®ª¨¬��§­� ¥º­�¨ �§�� ����¤��¥¦ 
¥²­¡­§�¦±§�§¥¹ ¡�� º¥¯��§¥� �¥ �²�§®¤¬¨��§¥�³

»®¥��¢�§­²­¯��� ¥�§�¦µ� ²���­¬µ� ¦¥� ¥¤�­§�¦µ� ¦­��­§ §°� �«�°
¥�¨²§®¸�£ §­²�¦µ� �¬�¡¯°� �¸­�¦­�±����£ ��«�¤��¥£ ª¥�¼¨�­�§¥£ ®²±½� §��
¥®¸¥�±���� ¾ §��� �� ��«�¤��¥ ¦¥¢µ£ ¦¥� §�£ �®¦¥��¯�£ ²­® ¡���­®�¤­¿�§¥�
ª±¤° ¡®�¥§±§�§¥£ �²�ª­¤ £ ²¥�±¬­® ��«�¤��¥£³

»²�¬�����¥§�¦«£ �¡«�£ «¬­®� ¥�¥²§®¬¢�¯ ¤�¥ §�� ²¥�­¬  ­ª­¦ª��°�«�°�
����¤��¥¦µ� ®²�����µ� �� §­²�¦«£ ¦­��±§�§�£ À �­�§«ª¥ ÁÂª��µ���£ ±�­
�¸­�¦­�­��¯£Ã¹ Á¶ º°§���±£ °£ ®²����¯¥Ã³



ÄÅÆÇÈÉÊ ËÌÍÊÇÅÎÏÐÑ ÐÒÓÔÕÖÕ É×ØÙÚÖÕ ØÊ× ÙÆÛÕÎÜÎÏ×ÝÕ Þßà áÆ âÙÈÇ×Êãä åæçææçåèæé ê

ëìíî ïðñòóôõö

÷øùúûü

ýþ ÿ	�þ Energy Forecasting - NRG4CAST ��þ����� ���� 
����
�� �	þ���ÿ���
!����� �� �þ���� "���

 ��ÿ	���
� �
� ���� �	�
!��þ
 �þ þ�þ�þ �
 �
	ÿ��� �� �	
��
����
�	��þ

� ���	���
�ÿ� �
�
�	
�ÿ�� 
��!
�� "�"þ�ÿ��� �
� 
����� �
� �
	þ�� ��þ������ ��
 �þ�
���	���
�� ���"�
��� �
� !���þ
	��
�

� �	������ ���	���
��� 
�
���� �� ÿ�
 �
	� ����
 ��
	�þ����

� ������
��  !
 �� �
� �	� !�#� 
���
!��� ��
"���

 ��ÿ	���
� �� �
�"�"��ÿ��� �þ�þ!þ���� �þ�����
"�������

� ������
��  	
�
�	������� ������ ����� ��ÿ	���
�
�
� �
�	þ�	������� ������ ��
 ������ �
� �þ�����
��
�	��� ���	���
�� �þ!������

$%&'()*+, -%.&,+.( / âÙÈÇ×Î

ÄÅÆÇÈÉÊ ËÌÍÊÇÅÎÏÐÑ ÐÒÓÔÕÖÕ É×ØÙÚÖÕ ØÊ× ÙÆÛÕÎÜÎÏ×ÝÕ Þßà áÆ âÙÈÇ×Êãä åæçææçåèæé é

01î23456 7ìíî8

9:;<=>:? @<ABCD E @FG

HIB=IJ<KLGD MB@NO<:BP QRST
U VWXYZ[\
] ^_Z`a

• bcžde fgdehi jikglgmgdn opqrstuv
• wcxkyzmi{klikglgmg emdx |hglcih}lkldxmi{n ~s��vtuv
• �cikcx�lc �dx l} klkgd�h liecx�hgl�c ��fj
�ld�cigd�n ��vpuv

• j|�� |liic�h�l}l kx}n ��vpuv
• �i�l{diydn c�c}�k�h didx{l�hn ��c�c�n opqrstuv
• �hglcih} �dyzilyh} �il�dxklg� ce �gzdikn �pp��v
• �digdx ecx |did�h�}d �idx{� fcmxydk hi� fh�li{kn
�pp��v

• fli{m}hx �c{lyn �pp��v
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ß àáâáãäáåæ áçáèâæéêëì éíîîïãæð ñêñïòóìëì ôáè çõãöì

ß ÷ìøçâíùõ çäïõãòóìëì íçïîïãèéâèôöì ñèáñèôáéèöì êùúäíùõð ôáè
áìøîíéõð éâïèûêüëì

ß ýíìáâúâõâá ôáâáãäáåöì éê çäáãòáâèôú ûäúìï òáþü òê çäïêèñïçïèæéêèð
áìëòáîèöì

ß ýíìáâúâõâá íçïéâæäèùõð áçïåøéêëì éê çäáãòáâèôú ûäúìï

ß ÿìéëòøâëéõ îêèâïíäãèöì ôáè ñõòèïíäãüá êäãáîêüïí

ß ÿçèô!äëéõ îêèâïíäãèöì / êäãáîêüïí òóéë çèîïâèôöì êåáäòïãöì
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'ï êäãáîêüï NRG4CAST "áéüþêâáè éê çäïõãòóìêð âêûìïîïãüêð:

� +õûáìèôæð òø�õéõð (machine learning)

� ÿùúäíùõð ôáè áìøîíéõð éâïèûêüëì

� ÿùúäíùõð çîõäïåïäèöì

� ÿçêùêäãáéüáð ñêñïòóìëì

� ÷ìüûìêíéõð çïî!çîïôëì éíì�õôöì

� &äúãìëéõð
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D EFGHGIJKLGMNO FPQRSIN TGTUVWXYX
Z [F\ G]YMGIO^W_, GHYMGIO^W_ (O]MUIO^K TGTUVWXN) ^NO MUFO^W_ FQJW_

(NO]RQM`IG_)
Z [F\ NFUVN^Ia]VWXN ]MUObGcN MUa TO^MdUa TONXUV`_ GXWIJGON_ (QPG^MIO^`_, 

ea]O^Ud NGIcUa ^.N.)

D fIQ]OVUFUOGc
Z gGTUVWXN ]bGMO^K VG MU MUFO^\ FGIOhKPPUX (GHYMGIO^W_ ]aXR`^G_, ^UOXYXO^K

bNIN^MQIO]MO^K)

Z iMUObGcN ^\]MUa_ GXWIJGON_
D EFO^UOXYXGc VG \PUa_ MUa_ TONTGTUVWXUa_ MdFUa_ TO^MdYX TONXUV`_ GXWIJGON_

(QPG^MIO^`_, ea]O^Ud NGIcUa, RGIVO^`_ ^.N.)

D iaXTaKLGO TGTUVWXN MYX TO^MdYX TONXUV`_
D jNVhKXGO aF\kQ

Z lQX FQJ` FIUWPGa]Q_ MQ_ GXWIJGON_ (Fb NF\ [mE)
Z lQX MOVUPUJON^` FUPOMO^`

nopqrsrtruv uwxqyuz{o |}~����� ���
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D �NMNJIKeGO MQX GXGIJGON^` ]aVFGIOeUIK ]G TONeUIGMO^K GFcFGTN (TONVWIO]VN, 
UO^UTUVO^\ MGMIKJYXU, JGOMUXOK, ]aXUO^cN ^.N.)

D gONbGOIcLGMNO VGJKPU \J^U FPQIUeUIOSX, TONeUIGMO^SX VUIeSX \FY_ TGTUVWXN
NF\ NO]RQM`IG_, ]MUObGcN NF\ TQV\]OG_ FQJW_ ^.N.

D EeNIV\LGMNO ]G GaId eK]VN FGIOFMS]GYX \FY_
� ���������� ���������� ��������� �������������
� ������ �� �¡¢������£
� ¤��¥�����¦£
� ������ ¥¦�����£ � �������� ��������
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GHIJKLMN O PQRIS TUVWXY Z[\]^X_W`Ua^
bKcdeefgKcId Nhf ijk HNRhgQcKS IlImngdeRIo
eK lMpgqI KrIhHdeRsLI RK hIHHNhHIoS pfRJIqS
NdetugQcnL v KLKcwIhIdugxL yNpcdJKMS RKgcQeKdS
guS RKMneuS gnL KphIRhxL z{|}~

������
• �sHgdegu ldN�KMcdeu ldpgoIq
IlImngdeRIo~
•�hMgKqru KrIdpILfRueu KLscwKdNS�
KrIdpILfRueu �cQRNgIS� �cQeu�
eqLgQcueu
• �HKw�IS� pNgNwcNmsS pNd �RKeu
NLgMlcNeu
• PdN�KMcdeu NqgIRNgdeRxL�
hcIKdlIhIdQeKdS� KptseKdS
• PqLNgfgugN KopIHuS KhspgNeuS
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• �KHgMneu guS KLKcwKdNpQS
NhflIeuS
• bcfwLneu KLKcwKdNpQS
pNgNL�HneuS

���A�> A������D��C�F

�gNHMN, bfHu �IcMLI.
bNcNwnwQ tscRNLeuS pNd ldNLIRQ eK pgMcdN
Rsen ldpgoIq guHKtscRNLeuS eguL guS �gNHMNS.
bcfJHK�u hNcNwnwQS tKcRfgugNS pNd hcfJHK�u
guS tKcRIpcNeMNS gIq LKcIo hcIpKdRsLIq LN
ldNgucKMgNd RdN egNtKcQ tKcRIpcNeMN lnRNgMIq.
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ÁÂÃÄÅÂÆÇÈ ÉÊËÌÍÄÎÇÈ

ÏÐÑÒÓÔÕÓÖ ×ØÙÚÛÜÝ
ÞßàáÔâ Òãäåæåç èéÑêëìâç íëÓ âîÐïêÑëïð
åñòÒÓêÓ ïÓë îóìÐëç íëÓ êâÔ áÑéôîÐõâ êâç
öòêâìâç ÐÔãÑíÐëÓç Óáé âîÐïêÑëïð åñòÒÓêÓ
ìÐ Óìêëïãç áÐÑëåñãç÷

øùúûüý
• þàíïãÔêÑÿìâ ïÓë ÓßëåáåÕâìâ
áîâÑåèåÑë�Ô
• (àÔÓêéêâêÐç ãßàáÔâç èéÑêëìâç
/�0
• 1ÐÕÿìâ ïéìêåàç
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NRG4Cast

central information 
aggregation

Anonymized data
Position

Time
Charging state

External information
(Energy price)

Smart Charging Algorithm
to estimate destination & distance

& energy need
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ÁÂÃÄÅÂÆÇÈ ÉÊËÌÍÄÎÇÈ
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�îîðæÓ� �åîàêÐñÔÐëåóáåîâ �1�Ö ×äòÔÓ
� ïêÕÑëÓ àõâîòç öòêâìâç âîÐïêÑëïòç ÐÔãÑíÐëÓçÖ
äãÑÒÓÔìâç ïÓë õóßâçÝ

øùúûüý
• ×ïÑëôòç ïÓêÓíÑÓèò ïÓë
áÓÑÓïåîåóäâìâ êÿÔ ÐÔÐÑíÐëÓï�Ô
ïÓêÓÔÓî�ìÐÿÔ êåà ìàíïÑåêòÒÓêåç
êéìå Óáé áÐÑëôÓîîåÔêëïòç éìå ïÓë
åëïåÔåÒëïòç ðáåõâçÝ
• +ãîêëìêâ æëÓñÐÕÑëìâ æëïêóåàÝ
• (àÔÓêéêâêÓ áÑéôîÐõâç êÿÔ
ÐÔÐÑíÐëÓï�Ô êåà ÓÔÓíï�ÔÝ
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M NOPQRSTUVWVXTRT YVQZV[\ ]V^_`Z\ V^aPZQRbcZ\ WVdQUeXPf
M geUP]V^h aZcRe`Z
M i^VR_dYORT j^TRUcZ
M kQe^e[ZTRT ROZSTYcZ eYbeUhddeORTf UVO e^aPdeXVO

lmnopqr stu vwpsxyxqznstu {vm stu sx|upyp}m{~u xwmsx�}znstu
sp� ��}p� �������� qx qsp|x�z�up�� o�ursm{p�� |��qsx��
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M kOZPU�UTUP ÌQPjeX^QRTf YPQ PZhdORTf beahdVO �aYVO ÌeÌVb_Z`Z
W^Ve^j�beZVO PW� ÌQP]V^eUQY_f WTa_fÍ

M i^�aZ`RT eZe^aeQPYcZ PZPaYcZ Re _ZP eO^[ ]hRbP e]P^bVaÎf\ �W`f�
bebVZ`b_ZT YPUVQYXPÏ YUX^QV\ YUQ^QPY� ROaY^�UTbP\ VQYVÌVbQY� UeU^ha`ZV\
VQYQRb�\ j`^Q�\ ÌÎbV\ W�dTÍ

M i^�aZ`RT PZ`bPdQcZ Re ÌXYUOP eZ_^aeQPf Re ROZÌeÌeb_Zef UVWVdVaXef
UVWQYcZ ÌQYU[`ZÍ

M ÐZXjZeORT Ñ^PjOW^�SeRb`Z UhRe`Z UQbcZ eZ_^aeQPf YPQ bPY^VW^�SeRb`Z
UhRe`Z aQP eSZQYÎ YPQ UVWQYÎ\ eUPQ^QYÎ eZe^aeQPYÎ WVdQUQYÎÍ

M j^ÎRQbef WdT^V]V^Xef Re eO^[ ]hRbP eZÌQP]e^Vb_Z`ZÍ

ÒV e^aPdeXV �������� WP^_jeQ
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