The Challenges of PV for the Grid Operator

NYIN 7nInl 77nna 7 ormiyn DNAaNXn
NI'RLV71-IVIS N1ANIX 7Y NIA'ON AN TN

D107 DX




The Challenges of PV for the Grid Operator

2011=>»2016 n'niya npyn 5.5M=2>12M :n71yn 'anna
“small PV” 90% 2vyn — 31GWp ="yn 1.2M :n"1nM12

80— = .
70 | Natural Gas: 28 GW
§ o llindCent 27 31 GWp PV
5' w]w 13 GW -
> en |
f ol
b x).} 3 GW Wina
g 0 7 GW Biomass
10 | and Othars
ol 4 GW Hydro
5 S o
f@f@@ﬁfﬁf@y@
Year

(IEEE Power&Energy Volume 11, no. 2 March/April 2013)

V.G.LIGHTNING @ mike@lightning.co.il - 92 p'm :DmAal nRnany

ELECTRICAL ENGINEERING '




The Challenges of PV for the Grid Operator

Ny Nind wipia X'wn 40%Ty (0NT) n"anlaa

60 -
S0 -

:
40

!‘i Macimum Ganeeation of

33 PV- 21 GW-39%

5‘3

gh=

v
10

'6‘4‘66‘6‘
e&f&,e&e&e&f@e@

PV Others Sources s Load Time ()

(IEEE Power&Energy Volume 11, no. 2 March/April 2013)

M.G.LIGHTNING 4

ELECTRICAL ENGINEERING \

mike@lightning.co.il = ™2 ' :pmNaar nnnany



The Challenges of PV for the Grid Operator

NiNN

NI'NANTIA NNOSNN 7NYNn pwn

(n™M71y Anan) 0oV Niaa 7Y 7T Y710 ATIAN X
nN2INl NN N0 T 7Y AannNN

NN "7V nNpmM T 7Y 0o NIxe

“micro grid” ninwn nn

i
2
3
A4
D

M.G.LIGHTNING (mike@lightning.co.il - "2 7' DNl nRNanY

ELECTRICAL ENGINEERING



The Challenges of PV for the Grid Operator

2'ND2WAI AN 0han 'Y nimnx
1

,ON '12'2 ,N22I0 ATINY ,TIO' ONIY) DIYA DX! |'2 DIN'
(n1wTNNN ,"DnMp'o™ A nana

NnIxX'n aT'N' 2D My XA TN arnn -

NN NTIAY Nhn NN

mwun X" LYY 2Ty Nnn nyn T 7Y e PV Aamn -
NPI17NN 17 7¥ D'NNNA [IT'RE ANMITA NIX "IYN Mipn

TN — DY NN

NN |'N , NN YA NX Ay PV ,omnp ongn o Yy -
,NIoon) EN50160 "'y "mwnn nid'x 7¥ n'9'yon NY
(.121 °97'79 , NN ,0'v2' ML

Power Conditioner > amnn -

NA'VNY NANIXN [TNN

11w pown DTENA "INoni 'M'an IX"A 75 DI |’ -
M.G.LIGHTNING

ELECTRICAL ENGINEERING 9"

mike@lightning.co.il = ™2 ' :pmNaar nnnany




The Challenges of PV for the Grid Operator

P. .=6*P,,5 7M1 NNN n17n 'Xawa awn NNn 7y nyswn

g 10 075 ¥W smam s)
a ol ..L.M W/
Pr
| \
0 \J =
5 L / -,
9 _mT ‘msm.wmp-
0 Time, ! (h) 24
(@)
245
-Va
280V e P v
9
s 2% “’W”‘. v,
; A | - o
™ Wi ' p
-
$ 'y
25 220V s2an
0 Tima, ¢t (h) 4
by

(IEEE Power&Energy Volume 11, no. 2 March/April 2013)

M.G.LIGHTNING (mike@lightning.co.il - [M2 7'M DM NNNanY

ELECTRICAL ENGINEERING




The Challenges of PV for the Grid Operator

:NNIT NIIXA D'ANINN DY'NN YR YA YT 7Y nyswin

51.4
51.2 1

51 -

— Zone West

49.4 - { === Zone South East |
~— Zone North Zast

49.2 =
£ SaE JEEE. &8, B B B B RUE B UE ECE BT EE E E
(=% Q o (=% (=% Q. [+ % (=8 (=% (=% a Q. Q Q Q a Q (=% o a o Q
LAy (D EIIED. (SRS Q) Y QL0 QK VRIS IR O Q. QO 20 O W4T O O
A & 8 8 8 8 8 8 8 8 8 8 8 8 8§ 8 8 8 8 8 8§ 8
(o)) (=] o o - ™~ (3] [} m - <r w w ©w w ~ ~ o« @© (=] N o
VSRS IS Te (i el et ol oo R e B o SRt e e NS I v S RN R o
o o o o o o o o o o o o o o o (=] (=] (=] o o o o
- - o] e o = - - | re b o b - - -~ - o - - - e e -

figure 51. Frequency recordings after the split of the ENTSO-E control area in 2006 (source: ENTSO-E, final report
on the disturbances of 4 November 2006).
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