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Study of Power System Impact Assessment Standard
for Large-scale Wind Farms

Young Do Choy*, Young Soo Jeon**, Young Shin Park, Dong Hoon Jeon, Ki Kab Yoon, Sang Ho Park,
Jung Hoon Shin and Jae Gul Lee

In Korea, experiences in wind farm operation are limited and the foundation for setting standards in electrical
system connection is still weak in comparison to the operation experience in connection of wind power to the electrical system
of other countries around the world. Therefore, standards that are being applied in various countries for connection and optimal
operation in wind farms need to be examined, and in addition, procedures for the assessment of the effects on the system are
needed for setting connection standards and optimal operation plans in accordance with Korean electrical system characteristics.
In this study, procedures for the assessment of effects of wind power connection to the electrical system are presented.

Grid code(HAHA), Wind farm(FZAA]), Active power(FaAH)
(4L 2009. 11. 13, =& 2010. 2. 24, HH&EH LY 2010. 3. 17)

E-mail : zeroway@kepri.re kr Tel : (042)865—5812 Fax : (042)865-5814
S EB AL

E—mail : ysjeon@kepco.co.kr Tel : (02)6007-0360 Fax : (02)6007-0394

1. 2 S ] H AL A o Rof] gt BAo] opAHA
203097H2] HA| 12} o 7] % Al AL 2|2 ¥l 11%

A FEEA 71E2 A AN 7P mEA ggetn 7 Bug g BER da o 58 A% A9 4
QI Tk 71 wo] BFE Al AU R 2 OR 20204 o Ao 2o Tt A9 27 0] So| A
e AlAAAL) Z7FgERe 20099 2) 1.68]91 48, TT5MW of Wo Feubd 7 AlJAlAo] Yt 9l Aol
o] A8 20094 diH] 3,982l 596,863MW = S}t Ak, o-augeke] A9 FFubdol tfst AEAA 7]Fo]
g Ao7 2AET o}, 4 23 5 AALEL o] & HE 2 ufdEo] 9la] ok tite Feubdo] =ojd A
) ANE ZHLAL A% AAst LG AFE 7} 5L dhoto] et AEE B2 ARo|ct, wepa Bt
AT 9, Eot W HH AT HiEo R A% 29 & G870 T A AELAL 93] AEAA 1% L A
gHoR 181 gH o Sgsly] Yate] AEAA|FE % oJgf Wt Ax} 5] Waro] YEEI gt ol &
(Grid—Code)& $35te] ¢-5) g =R A AH AT o Wt AAE Ea AELAR

12 | Kol x|




7t EHEA719) AlE AAl 7] oA, SR Be F A A S SHT 5 Qe SRR A FEEA
g A7 AR AT QA 7S 1SS S AEAE 2] 34 2ES @S 4= Qlojof gtk FUAY] AF
gelstar, A4 24 Al AE IS S8 B7IsiA 87} I H7HE P8l agh T TR B Y EHdA Y
RS AFeAY T2 A Ao aig AFrE aF glol8 e thad 2ot
S QeF AF IF B BAE Alkstaar g
O A A% FE4x7] B %A 92 PSS/E 2d
- FEEA7), e, TR 4 A Fol RAF Y=
IE g %2 glo ile dlo
2. A5 9 Hot ™k} 49 257 gloJE (raw file Ho[H)
— Dynamic simulation 913+ 45 7] & Aof A&
As FF B7He] H4S AT FEEA7] B 259 54 dlofH(dyr file Flo|¥])
TYLAGA Y AT AA 87kl oA, SHEAEA7} A
A7 AT A4 712 uED 2 Qi 2|2 BolalT, AR of2fet el digt dAl 28 ARl= i SEEA A=
W 2= ub o] ok H o] Sojo] Wadt HHE AL & Qr =9 AE AAl 71l &R1E 4= 9=, 53] Energinet, dk,
2 31 glof T} A% 98 BRI £ U o9 Nordel, AESO(Alberta Electric System Operator) S| A]
AAZNA nd Q@3S Tksle] thea} o) sthAE © FHLAGA Y s4 mdof izt FAA Q] 8 2
Astart Grid codeof &3}l %IE]-(SN5)_
Aot Al 9% B7HE fdiAe A oA 2l
> % A, QA AR FEEA7] B FEEA A9 71 2H<
21 FALAVA AFANE AF oy T AL EI B e
A7 &3 AY 9 - FEIE AT EofoF shu, o]of we} oA
e e &9 54 5ol AlF 9 Bkl At FEz

FUd e AE 4= el A As Asol 23hd

ol F PAYSES 5 r Q 713} elo
= Ael Mu|Z pSS/EolH BO} JssiEE wdel & qal| A 2ok 0}111’ ol PSS/EAA AME7FESE e
- v 2 = [¢) — = 0 el - (6) EOO:] ‘—‘OFH ZZ]
=71 0] k! st H].Z_]7L. i:LE]_Z]X‘]OiEOO }\;(]— EﬂO]E'li X‘”Oﬂqok TDJ_—E]— . 7:“0 LOX'C ]‘6‘7'” -’—O1L_
2, e B IS A B S fewnad nan o o AEE vsel AT @A
€ wHYo? WA Fujoli PSS/EY 2 A )4 Zr o0, s loreie] o1 S Al o1gh Ho
ol AQ SLsl 2w mdle] mhal oF oo AlEgol s aisforst ol Fdf AlE FF BIHE ¢
1n°ﬂ 2(_, 9] 7]"6“\5_]' o= E—E:'_O] 11?‘6;(] LB'Q'. :lE]_Tl 7""%7': 6] A3F 2 0174] QE]—
A A F WA U] AAS Slat AR 7t Ao ce TR
AAEE e FEHUHTEA S Al 22O
as e A% s e gy 2.2 ASAE A4 dog A%
& mdo] Fasitt mEhA As P T WHEA} L 1o Ho
Aol vA= S APl Brstal, Ale3d A B ) N
AT YA Algi FELA7] AEAE DS
:Wind Farm Cnl\a(.l.n;lllli N
| \.
: | | %S | - | @Wind turbine 1 Wind farm model Wind farm model 1
| \ IEN | wH ©%) 29 A1 Wind farm model 2
| ransformer / Wind turbine 2 h— Wind farm model 3 ...
| (154/22:9/0.575K) A oH
: (ollnmrsyst;ni ~ - N' / ?&i’ﬂ; gg 849 syten -
| [P ~
: J Wind turbine n ?‘ N .
|
ontrol system
: (B3 UH AlYRY A& 2%
Fig. 1 Simulation model configuration of Wind farm. Fig. 2 Common model for Wind farm.

2010. 3 Vol.6, No.T |13



QA A Aol H8sto] g Eeualy] mdo] Z5 A
AL EE 5H B0 A}%% & ol Blsla, 9w
A7 AT AE AR 2oHE e 4 YA 3l
ok theh, el Wb etk A9 EeA wa £
Feano] miE A o4 2o ofg #7149
HuE F 9 AQRelA 278 4 glolof dhh

E3H AT A 7]l uheh FEHEA77E Esjof sk o
g 7H ]h 374011 et 25 wlolEl7F FA| Al ofok g,
%, 39 WA AR FEUA7] e SEEERA 9 Al
AA Al ]% Al71%] HAE FRT(Fault Ride Through) 9
FaEAE/FaAY Aol 7 o5 Zeld 4= e A5
?l‘:} E3 5 A= RS E Sl

)
o
%
[e]
o
ot
0
o
18
>
=
B
@®
=
9.
::5
‘o
B
i
(@)
A
»EB
[oN
Q
o
[oN
o)

& LA A A7 v 84
& U5 5 e AE st AT At Aledold
= F3 YY) o] faRHA| AU ¢ =F Al
AIE AlFstolof et 53] tha 5l disjd= S
W) B YA ATIA 7129 vhs 878 U
=8 o e A Fska, AT AEdlolde §
f SRy L REdE ﬁ‘dﬂ T U= Alﬂ‘ EE
°f

>
>,
=
[
1
oo
>~
>,
)
il
Bl
rO
i
4
;O
=

2,

r

7)o Bausle] it 54 2 44 2
A7) Ao A e e 54

LEEEES BT

nxs 749 A 23} oy

e o

o o
A

e
oo
uo)

RS
rlr
o,
o
>

S g 7Hgsglen, =71 7
ﬂ 45MWe] $ F2 e
2 143MW %a a}

r_>.i FU
o
re
)
Mo

 1a] smsoix

HARS AT ¢ QB At}

thgol a9 weol gl He AE A% ABES
154kV o] T 7hets] ekl AR Fo WAHA mA
B $H AR A7 A 9IS AT 4 ok

HIF €/5(121.122)

—1 FFE
e 2 T™TT HETP(120)  EH(220)
L__TT}
3|4
HAFAD) SHFL30)
$HCC(150)

4 ; 10 8 200)
o3| 11
oz 12 15

2HE{(160) 16 17

S| Z(170) 13] i |14 [ﬁ
A

bW o T aM7as0) T
11

Fig. 3 Common model for Wind farm.
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Fig. 13 Frequency variation according to Fault.
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Fig. 12 Power variation of active power according
to Fault recovery.
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