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Global Reference and Analysis of Wind Tubines Connected to Grid

Young—Do Choy, No—Hong Kwak, Young—Soo Jeon, Dong—Hoon Jeon
Korea Electric Power Research Institute (KEPRI)
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12 3 (a) Absolute production constraint OflA|
(b) Delta production constraint OflA|

2.2.2 Delta production constraint
A2 A% oy FuE gla) FY 0 wAe] A

Ar) B QY PR sl ¥
o WA wAe 29 gpuere AE 29Ate] AA men,
A AT 7 WSS 57 #EE FA487] Sl 94
BE 2Ue gadl] £dat, ol B ErkeRe
A9 242 247170 Bk

2.2.3 Balance & Stop regulation
Balance regulationt™= $8 W7 ©X7} AS-E9A] A H|

frequency in Hz
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2.2.4 Power gradient constraint
o) FAY Aol weh F2 U 9o Eo] WE
o o]yt 28 WE &5 Ale YAt gt ez A
% 9 A

(a) (b)
T2 4. (a) Stop regulation OflA|
(b) Power gradient constraint OiA|

2.3 voltage range and control
Agel AAE T I dxE A4
A AR A 19 WellA] B3 A
2% W= £ Ase A 2ol
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olg@Al 29 grid codecld AolE i e I |
FAE A A% WHE AT oIk
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Continuous operation Limited time periods*
400kV | —10% ~ 5% 400kV —20% ~ 10%
Denmark 150kV | —=3% ~ 13% 150kV —10% ~ 20%
132kV | —5% ~ 10% 132kV —10% ~ 18%
400KV | —8% ~ 10%
Germany 220kV | —13% ~ 12% X
110kV | —13% ~ 12%
400KV | —13% ~ 5%
Ireland 220KV | —9% ~ 12% X
110kV | —=10% ~ 12%
400KV +5% 400KV +10%
Scotland 275kV +10% 275kV +15%
132kV +10% 132kV +20%
400kV | —10% ~ 5% 400kV +10%
UK 275kV +10% 275kV +10%
132kV +10% 132kV +10%
Canada o 72 Gzl 7o) S
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2.4 fault ride through capability

fault ride through capability's 2= Grid codeol|] %2
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Voltage
Un - 30 min
1h 10 hiyear
10% reduction No power reduction
UHF ameemen //
30 min. Continuous 3 min.
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2.5.1 Voltage Flicker

Flicker= A X132 RMS Hste] =7t ola 43 W
Fow Aost = glon] WbEy] AR W] B capacitor
banks¢] 7H2¢l switchingo] &3] Yoy 4 ALY
step change®l] i3] A F-8to] At Wso] AHoat= WS
oA HlojUA T o)& Voltage flicker® kst 4= 9t}

Al AR 9 bl @] At flickero] that 719
%% short term flicker X]*(Pst: 10 &<t flicker
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& AE 9o long term flicker A|4R(Plt: 2A17F E<k
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2 g AL 7A-sIL A o]y E flickero] gk AA| A4S
F3kstar Qe ASE Denmark’t A9 FU8hH, Irelands}
Germany®] 78-9-= 719 ofel| ojgh 7178¢] girk

3. 88

oA dlele] ATAA 71ES
A GAe] AlS Al Bad z

i A STk 7=t grid code®] 7t
Sl 27k UES "EL AL
%91 AHH 574 ApolE wrdstar gl

g gl gigk AAER] A 7

245 it %
23 7t el U] FAH L
oz %

e 7leAll

2
o2

t!lo

MN

7_].7_}.9] A tisk MEAEel Aeuks J—igqsel 7o) o
, B AAAQ Vel d2E aeslior s, tiA Al

o T rf L ob = fu
o{m

of ek a7t dad Aok

o
I &
o

S

[1] Bernard, S.; Beaulieu, D.; Trudel, G. “Hydro—Quebec
gridcode  for wind farm interconnection” Power
Engineering Society General Meeting, 2005. IEEE,
Page(s):1248 — 1252

[2] Fagan, E.; Grimes, S.; McArdle, J.; Smith, P.; Stronge,
M. “Gridcode provisions for wind generators in Ireland”
Power Engineering Society General Meeting, 2005. IEEE
Page(s):1241 — 1247

[3] Erlich,.; Bachmann, U. “Gridcode requirements concerning
connection and operation of wind turbines in Germany”
Power Engineering Society General Meeting, 2005. IEEE
/ Page(s):1253 — 1257

[4] Rabelo, B.; Hofmann, W. “Simple fault ride—through
capability analysis for wind power plants under different
gridcode  requirements” Power  Electronics  and
Applications, 2007 European Conference Page(s):1 — 10





