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Fdgihz  WEBRSFEBESEFEERRE  AOHE
R A EZBONMHE A EEHE M - BRIk A EfFRL
i % B U7 i fE 85 (STATCOM) g X & & K 1 f# Bk 2 i\ 55 ¥
fE AU fiE X0 BE ) il B 28 (STATCOM) Z #1 & ~ et M EE
ROt B &K B o A R R AR B BB 0 A BB B R S R
% T H 4 2 B RR T M S B T (8 €5 (STATCOM) AH B #%
R GE Ko ot #E 000 B T M o Sl R AR A B R KD BAAR & B ET
Al R > DIl SR KR m - BN EEE
SNl B T 5% B A A Z A RR B JE SR D i E A
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AXEETED T

H & TAENE

9/25-9/26 | AR (BIL— AR CIE — &RERHH)

9/27-9/30 ABB 4EE(2:51 ~ 285 ABB B T g Sz STATCOM AHRBERL flrtHsT ~ 230

10/1 TS (BRZH: — W BT R — BT 2R T )
10/2-10/3 Z5W5 ABB 3 #E T 52 STATCOM FHEBEFLTHET ~ AR (e —H Z25h45 5K -
PR EF ER R )

10/4-10/5 | RBfE EEFmEE — AR e tE —adb)

T+ ABBAE EEHEIR » f Mr. Simon Vogelsanger 47 42 ABB %
H AR AR A E ) E S (STATCOME m &M » T HZ A AEHEE
O fit SR EH o 1B Mr. Matthias Gautschi 2% BH 3% R& % 4t 27 &

A:

71 % {8 28 (STATCOM) i B K 5% 5 T 4 > &5 W 1& A 1£ T M 2 B 5% /s &Y
MEE S E B (STATCOMA EH ERE KA BER - 285 1T K
% mBEHBEAXRTEZMEEZMES® -

HFEHRM > H Mr. Peter Andersson 7 44 8 && i I
B 7 E e K HOFE R G A 48 B B 2 L U7 OF B RGAR T Ay 8 8 A ¥
EmHEEEM Y MEE > 2% M Mr. Anders Stiger /) 44 [H 20 &
Ko (N AEDHFHMBE > Synchronous condenser)VEH » & K&
F1 Mr. Andrew Owens A {¥ ABB 2 B J5 % # 2% (Voltage Sourced
Converter ~ VSC)BF & Al &L & 0 (Litght House) & & & % & & B 55
Fir2E 28 % Re#HHEARXTEZZCBEEL M@ -



2 - PRGBS AR 23 (STATCOM) AR BB T R L R R g SR E

AREBFNE LTS B =KIE » FB—85 B STATCOM /148 : #7148 STATCOM 22 & TAF
JFREE > NGELEE IR E RS (Static Var Compensator » SVC)Z3#rEbEs » 55 43 K STATCOM
JEFT © BRSNS MR R S AR (B B g » STATCOM B 2S F B EHY S8DL K R4 i

B I f{EES (Hybrid STATCOM)HYFERT » 58 =EB{5 A5 ABB STATCOM & 5Ly 48 B 45 -

— ~ STATCOM /48
STATCOM %5 Static Synchronous Compensator 4&5 > FH 410 BEF IE[EI D HEE RS -
EHE BTN RE SRR R (A - B LD fE R (Static Var
Compensator » SVC)ZHEEE—HEMY » Kl Ky STATCOM HYZEERE 2K PR 7 ZE i/ )\ > BEEEE T

BT iFEsg a3 > STATCOM 228 BV LA (ESED#E{EES (Static Var Compensator » SVC) e

(—) STATCOM &R K TAERHE

1. STATCOM ZE#&4nlEl 1 s » SRERATT

(1)Power Transformer : —f& STATCOM ZEJBELY 30~35kV » ZHFEEH SRS {HE AT &
B LRERE » S5YMEFS—+2 ABB STATCOM ZEFEA #§(E] 69KV B4l » o] DUE A
F 09KV Y Z S > AN RIEEE ST B - B dEE -

(2)&Edies © EEHNRET SR RERIIEL STATCOM HYEEAr 7 » 559MAE STACOM
g Y BP0 R PR AR BRI S DIRE -

(3)STATCOM : FEM & BRI #E 25 (VSO Fefig - Pt R RSB A R -

(4)MACH" Control System : AMS AR F 4R - PRIBRPANE AR EERE » &K iEpR I
EHIETTR o AHERSRAS STATCOM FE LB R S EE A MR -



AA A
Y Y
Tr.
Voltage
regulator R
} FEies

> I STATCOM

&l 1

2. STATCOM LAEJEE » BREAAIT :

& STATCOM iz B a3 UL EI S SR ERBR » & HIET AR S S R BA{ECHY STATCOM #EJBE
STATCOM R Erfe BB A M S RG 28 » R Z AR AR S Y STATCOM ZEJEE >
STATCOM 7% & #i2 Bt B IR MRS 45 28 » 2T - JE — s -



padyids

VSC

ERIATIE R DLEs 15 H B R T SRR B (EEA I (Us) £
(W) > EEEERUEA (1) > MBS URERIHERERE 3 -

U,

;KQ(O;I

Inductive operation
The current is phase-shifted, lagging, compared to the voltage

Capacitive operation
The current is phase-shifted, leading, compared to the voltage

: A A
TAVAY

. v
> ¥V V..

>

v

VSC

2
STATCOM Y (U ) BBAILZE

U=U,-Uy

7 a :

- A i
) Y 2 T AT
L W A A A
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PEE 48 TR T T AR R RS (VSC) SR EA

BERFEAES (VSC) * TR REREHAES T » TS\ BRIV E R 5
Hesth o EAS T IREMEENVERGERES - Fd PWM AYEEE -

ABB STATCOM /B #8 fa Px FH SRR P TR Rt A (Integrated Gate
Commutated Thyristor » IGCT)ECAE&MI M EE AL AG (Integrated Gate Bipolar
Transistor > IGBT){E BRI3EE - DA™ A IGBT f#ERHEH -

B 5ol IGBT K —AAg4Hp—(ER - 4 (ERIAHA—{E H f& s rE 451 - 21E 4 Fs
H &8s TIEIFEERHRE S1 ~ S4 B > S2 ~ S3FTBH * U=Use > BiRA S1 ~ S4FTHH » S2
S3 BAG * U=-Une; DUEIESRAR | SR UIHARHRH S1 ~ S4 F1S2 ~ S3 1 » RIIAT{§ACE
BRRY (IEBZCETTR ) - HrpEEZEes(DC Capaci tor) RRERETTH: @ IRALERENY

B o R R R RE Une B T AT R Uie

Valve Cell Cell acts as a switch
IGBT Diode Uge|
- -—fi _ !)—«
DC J
Capacitor
o Usc
Cell Switching 4 Voltage
UDC
$3 o]
t
S4 Oﬂ
'UDC
4

A EHE RS AR S A - DUE 5 BBl - g ke = G RS E
BRFE G st T Ue 2R S JGER - SRR SR - A S EEZIYER - B
LS Ry (178 STATCOM B2 SVC B asiVIR N » S iR IR (L2 e B R &I E R
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https://zh.wikipedia.org/wiki/%E4%BA%8C%E6%A5%B5%E9%AB%94

JEEEIASE (Modular Multilevel Converter » MMC) » BEAY U o R Sl ali
REFENMIEIER 2 -

Harmonic specirum
: : 015 : : .
e B o e v L e OO 7 R O 8 (S 6 ‘ :
.2 | = T ([T ] S 1 N H-TH e
N A A e I 1 T HITTT
) 4 1 0 BE n 8B ! J i ;
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: 2 015
-g l & 01r
oL e
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é A+ ] :
i i i 3. 0 | LA - | B H |
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a T T % 0.15 T
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Q : L | 9005} o
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-1 L H S 0 . l! sl Bl
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) 1 ; ; 043
E 1 e i PR
P ok : : : 01
R of \\ e o
0 0.005 0.01 0.015 0.02 ¢ 10 20 30 40 50

(=) STATCOM &2 SVC phi -

BF I HED ) E 28 (Static Var Compensator » SVC)IHAE K H AYEL STATCOM #'—71%
BhTHEER RN EE Y  (BR SVC BB BN - BAS NI ST
Hi 7 SKiEe STATCOM A (518 6) » 15 B ELL# 7 1T STATCOM FY B RH ZE MR FE R b - 46 V- 1
R 4R nT LARDE STATCOM R] DAEL{TEEBE | - SeBste i maiEE /) - SVC 1F = BT
AR S VIR - AR REE BRI R IR

554N STATCOM 1E{R B BRI RTH2 L 25 Wl » sE RV R AT 38 AR RIS BB B A
SEFIAVERER R o (5 STATCOM K75 24 BEREE BIA F -
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SVC OR STATCOM
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N
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5
b

rarmene vsc

6
XN S5 R E i2 B R 9 4R A4
CSTITOLY B0 EdhE

G g0 Capacitive Inductive [ 1Cana Capacitive Inductive [

STATCOM SVC
7
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+ STATCOM FEFH

R BRI AR RETR A S8 B SIS E T 40 - B8 R HE
B2 REKIGeE KR35 EHUATRERE » Fimil BRI E |8 » 25H%
EEA5E R 2RSS  STATCOM 1E4F A LAUEIFERREN SRR - (2 FRIE -

KEHRFHF BTN MR ERYARTE > STATCOM R 4H5EFT s B S B R R &Y
T EE I E ES (Hybrid STATCOM)HYFEH -

(—) Grid-Code #&&T :
BIAGHBRRENMR 1057 10 H 6 H&EE IR B IR A S P SRS EE 240 015
R 2 EE (H RIS ) 2 28 B w2 £ %281 STACOM ¥ E A RAEE T -

(;)%§Hﬁ+i
BEERBHBENEELAAERTEIRBEREHF > At B -4 TR E—
SR %5 RF— ‘Eﬁ.%?aaﬁffﬂﬁﬂﬂ%%“fﬁiFﬁ“ﬁi“#— RAERE G R RME 0 HlwE
BBEALKY BRARKEENZ=

DBERMAERAENRBZ T RIIEBEEAS " ST H A N8 T RIS H)
—‘E‘?&u ﬁfﬁ

B4 161,000 KoL 455 R HIENRBmE B2 $EMBERESTEER
%zg%& MMMKML% Kﬁfé%&ﬁ%%i%ﬁﬁmﬁﬁiﬂ EAUT
(345, 000 k45 4 4 =48 S ES Rk M W BT 00 4,5 3858 423 5 161,000 k45 4 4 =78
YIRERAREE T — AR BB ARt SRR %A%&#aiﬁﬁ
TH) BEREABLBT A% GERRLBLIRAKE LAABTERA
BHEZEREER
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(m) BN HERBEHENSS R A AR EBEAHRERFEEREN LRD):
EEN ALBEUES R FEN R BT RERG% ﬂﬁ, TRk LARHERER R
ABETRHBZRERFGEREN FoMB =
LEABERBAEIRBEERBERRTRE 2 HEH REKERED 0.0
PAE -
LRI  BRABTRABATENRLERIAME 2 T4 RABTAMAS
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HiER y
‘:4|_ ’TL‘\QK‘EH*%" 1
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it 08 ‘ P
gy BHERAAES
Rog
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T o ~
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[}
; - o 0.5
LESH] ' o I Time (seconds)
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(Z2) BRERATREAR LT
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N2-B-FRT R BEFREE STESRBERGRETRMBEREN %
BERBETHM - 2OFEXFEZELI0EATH  FHALLTERRATHEZ
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2445 69,000 R#5oALH © £EE
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PTREBTERZE»ZATULE Y
R RGEETRMBEEEN T 5

%ﬁ fife
ERED

(X)) PhERE|
| HEMEIZRAGUEZBAERBE AL AT RBELBZ o ERE0H 4
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[ M IBEAR I B A [RIZR B T
(IR A RRNIPREEBE > Z ISR 25 72 L/ WERT - E K
FEAFEE TR AV ERE > SR AR ERVEEDIR 406 8 Bk -

(2) BRI E BREEESRAGEBIER A L= HAERE BT
BRZEH 2L EESZ—EH LU > REfRrdEEE - (e
HIMHFREARE S BRS MR DR AE - ANl 9 Ao

(3) BB AR 4 A EEAE 7 (LVRT) « B AR E 40 R — - i B S MR A e Rt ¥
[F] S VB R S A [T (R EE B G B AE 7 (LVRT) > 40118 10 A
TN ©

(4) = TR A AR EEAE ) (HVRT) - E S RE PRI o AR A R B R E R R g T e

BT LABIS M BT E = FE A A AR B RE 7 (HVRT) ZAE - 8] 11 B -

Grid code requires wind farms to have the defined reactive support
capability continuously

Rated MW M

Point A is equivalent (in Mvar) to: 0.95 L T
leading Power Factor at Rated MW output
Point B is equivalent (in Mvar) to: 0.95
lagging Power Factor at Rated MW output TR
Point C is equivalent (in Mvar) to: -5% of t\
Rated MW output P }t S N—

o BN
Point D is equivalent (in Mvar) to: +5% of N § s
Rated MW output oo |

A Ecl D B

Point E is equivalent (in Mvar) to: -12% of
Rated MW output

& 8
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- T%slope O
o |

o
Qmin

0.95 leading

0 Qmax
0.95 lagging

9
100% |== 1my
WY |[mefommennnccccnancnna ;";_'/ 0%
[— L]
L]
]
i U
Uin i
] '
Indicative Yoltage i
and Time Durstions
. ' 01
i I
i 1
0% : H [1}4
0 B0me  120ms Time 0 Yk Time
100% | 100%
0% _1 e e g Bl W% 1
B% |- '_'
UAdn Ui
: 0%
0% : ; i
0 3min e
Tine ° 710me Time
10
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1.5 per unit voltage, 2 cycles
1.2 per unit voltage, 9 cycles

1.17 per unit voltage, 0.35 seconds
-+ / 1.15 per unit voltage, 0.5 seconds
- _"—\% 1.10 per unit voltage, continuous
11 ' &
1.0 :
5 09 3
% 0.8 0.9 per unit voltage,
T 07 Ly continuous
i . No Tripping
; 06 | <« 0.6 per unit voltage,
205 1.2 seconds
1]
s 04 : ; 0.3 per unit voltage,
S 03 e e e ey D7 SBCONGS
0.2 0 per unit voltage,
01 9 cycles
9 0.15 ;
. (9 eycles) " 2

Time (Seconds)
11
S MATERAGER 2 A RE TR I AR » BRI MI OISR E i R ERR B U &
ZEOR - BINR G RSB A B0 o 2R A R B R S Y B AR BE R
B4R BMEM - BIANHEET Grid-Code BR %N ~ THEZ % -

(Z) ZSRHAZE
ABB /X EIEE SR AE AR & STATCOM Hf A 24 b 5e > A RE1S- 2l i (26 STATCOM AR -
JAEBTFE RIS ¢ (1) BILAGAR () IRREFEITRIAVITE (3)FERITTE (4)38
MIbTFE (5)BIREIRESENTTE (6)EREREENT. . T35 HOpREE R
AJLLRTE STATCOM 258 AVIN ~ STATCOM $HRTTAAYERE (B R A%ERINES: » SRR EE
ST > AT DU E B JBA T2 ] e i e 2B
AL R GRS - FEGFLER > BEFTREER MR

[1Grid connection equivalent model:
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[1Grid SC levels: The short-circuit levels at the PCC
of the WF need to be given (e.g. Min./Max. Short Circuit
power at PCC 161kV, corresponding X/R ratio 1f available)

[]Network configuration/SLD
[]Array cable data (parameters like C , L , R ),etc.
[]Export cable data (parameters likeC ,L" ,R ), etc.
[1Harmonic filters and reactor data

[ ] Transformer data (Short-circuit impedance of 161/66kV
transformer + indicative Losses + information on
tap-changer)

[10ther equipment data

C1WIG type
LIWIG Q capability: The capability chart of the WIG.

[JWIG Q speed of response: The study will assume that
the WIGs can provide a fast enough response in order to
meet the Grid Code requirement. This 1s to be confirmed
from the WIG manufacturer and the control strategy should
be agreed (Master-Slave, fixed Q or STATCOM alone).

[]WIG SC capability: Short-circuit behavior of the WIG
(short circuit impedance of WIG transformers +
indicative losses)

[ ] Harmonic performance requirements

PUT Z WA [E] JEI5 2K 55 HH STACOM 25 S AN af i s -
B 1 54N &y 60MV HYBEFES » fEOHERL(PCO) PRREERIER/ 72 L+
T EE S 2 LR R ERRI 5 DFIG Wind Turbine Generator
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JEVI TSR 22 33kV 1% - (EATTERE BRI A ZER > 1S STATCOM T & &40 M

12 fi
[Mvar] Inductive Capacitive
Situation WTGs at P=50%., u=1.05pu WTGs at P=100%, u=0.95pu
Required Q @PCC -19.7 +19.7
WTGs +6.1 +12.2
WF cables +3.3 +2.7
WTG transformers -1.0 -43
Connection cable +3.3 +2.7
Total Q@ @ 33kV +11.7 +13.3
Grid Transformer -1.9 -7.5
Total @ @ PCC +99 +538
Additional Q @ 33kV -30.0 +16.0
12

B2 AR R 150NV AYEES S - FEHFRERL (PCC) DR NBECRAE H 77 Z L
T RGBS Z I TR A - RIS Full Power Converter Wind
Turbine Generator » EEEESERZZE 33kV 1% > FESCTTEE 132kV HIXFE_EIRRAIRAE
THERZ 275KV A Z4e - #EE STATCOM Frfs &40 &l 13 Fos

[Mvar] Inductive Capacitive
Situation WTGs at P=50%, u=1.05pu WTGs at P=100%, u=0.95pu
Required Q @PCC -49.3 +49.3
WTGs @ 33kV -49.3 +49.3
WF cables +35.5 +4.5
Offshore Transformer -6.0 -22.3
Subsea cable +36.2 +29.6
Total Q @ 132kV -13.6 +61.2
Onshore Transformer -4.2 - 20.7
Total Q @ PCC -17.7 +40.5
Additional Q @132kV -31.0 +10.0
13
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AR IS0 STATCOM &1 5E - FEERAIR - S8 S B PR Es I e B %48 b
WIAERTC RIS - RAAERT > A A S EREEATETE STATCOM B & -

SIMEWIFEIBRREE SRR - F FRVEES A DIgSILENT PowerFactory ~ PSS-E K&
Matlab: fEBIRERRE FEOTFE T B FHHYHAG A DIgSILENT PowerFactory Jz Matlab
TFEEFRERE E E RS2 - & FHAYEEE 7 PSCAD - DIgSILENT PowerFactory iS#EE
B (5 AR BIOM Y VA e A -

R AT SR8 (Hybrid STATCOM) !

B2 AR B 2 Y P AR BRI R 7 B ECRE TR YA - R R i ZE RS B A’ » St
BIRAFLET Grid-Code #RZ N ~ THHE R/ T EFEAEHY Grid-Code BiE %
SRHVRFRTE K I 88 I HUR A B EE 74 fE 28 (Hybr id STATCOM) - & 14 % STATCOM
i1 SVC HIERT - wifiEl SVC B STATCOM AYELER T - EL4EHR S SVC 1F 5 BT Al 42
LRSI o 15 T (E 24 aesw 2 SlE 14-D BRI - RECBE A
J7 =k 2 STATCOM B2 SVC &5 & i A R & AU EE JffifE 5 (Hybrid STATCOM) -

' VSC  VSC+TSC

VEC + TSC Ve

@%

TSR VSC TSC

14
S9N AR 2 B AR RE IR R oy B RE TR D - TEEE 2 [F] 0 S8 SR AR Rk
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D WA EERF ARV IE 8 - A SRR — S EEH AR 5 [ —E s HuiRaH B -
B EHE R RRE - Bk A] A FH[E)25 J81H% (Synchronous Condenser)Ed
STATCOM &5 & fY R A e 88 i fE 25 (Hybrid STATCOM) » STATCOM m] DAPRZEE FE
ZHREIRRE TR o FE PR DR A s E R > W@ 15 B

- Synchronous Condenser
+ Contributes to system fault level.
+ Inreases the inertia.
+ Provides a stable AC voltage source

- STATCOM
« Provides fast response reactive power following

@{ Excitation contingencies
System + Detecting and damping of active power oscillations.

| r\Ff,lngr + Steady state voltage control under normal conditions

VSsC Synchronous
Condenser

& 15
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=~ ABB STATOOM Ef/ME K EE

ABB STATCOM 2 s 25% 4 PCS 6000 ~ SVC Light MP ~ SVC Light HP =f& » A&
K/MEES> » PCS 6000 B 1997 4EBf#FHZES » SVC Light MP HAIZATFEARBAS 2k
M o TEUEA STATCOM A& A/ NRIE ST E M > PCS 6000 FEALHEE £ 1~40MVAR > SVC
Light MP (5= 5 40~120MVAR » SVC Light MP HEELHEIE A 120~425MVAR - 411[E 16 F

7N °

Low to medium power Medium to high power

PCS 6000 SVC Light

Low power Medium power High power

3-Level B4 54k MCCEBEH MCCE#BEH
~40MVAR 40~120MVAR 75~425MVAR
16

ABB STATCOM ZEdn E4E AL - BB —RTHEE A by-pass & » FTLIAGH
MRXERIMEIRE - S/ NE R RS rT AKIE I — (BT AR - Sy i A Al a]
AR REE AR - LUN ol e E =M -

PCS 6000 7T & IGCT » £RA 3 Jgh BhFT(ir sV ER S 4516 (3-Level NPC Module)%H
RRH BRI AES - A dlE] 17 B -

PCS 6000 ]y » FEHIFE ~ K2 RS B E D 2l GHEN - EFHFLS
Y HERERIRGERIREG R - BT B ERES M2 AR FRAH SR AT - A5 A E )N ~ 4H
SEPREREERS > PCS 6000 EATHERSEBR 5 K 2 Al el B TR e R SR 2 N BB B~ R ]

WkE 18 Fvm
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PCS6000: Valve PCS6000: Converter |GCT technology

The IGCT PCS6000 converter

+ Press-Pack technology

v Stable SCFM, superior thermal cycling
¥ Highrobustness and refiability

+ High power density and negative
sequence capability

&l 17

Water cooling
| unit

Transformer precharger ™ .|
Hpfilter”

Control cabinet

Auxiliary power
& ‘4 cabinet

UPs

=l 18
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SVC Light MP RETTHIREs IGCT » BRAIMEAHIE % JE dE R & AH pry SR BR R A 25
(Modular Multilevel Converter » MMC) » EESLLIME 19 P -

SVC Light MP ZAARBCEEL SVC Light HP ERITTI-AFIME » JHEESY) 7y RyEERR
iR es = - = REERE UKL 2 E - BINEHAIA BN - THEREERES K
AalEE - BoEE 20 o -

SVC Light ® Medium Power: Valve SVC Light @ MP: Valve IGCT technology

The IGCT MMC valve module

+ Press-Pack technology
v Stable SCFM, superior thermal cycling
v High robustness and reliability

+ Bestinclass efficiency for MMC

&l 19

V3 A

i [l
il
il
L1l
(30

jm] ==
SE3 T

5 O D 1

Same integration concept
as for SVC Light® HP, just with
a different valve module

8 B

=l 20
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SVC Light HP 7Tk Ry IGBT » $RAMBAHILZ fE R rsaE 40 A BB BRI RE A as
(Modular Multilevel Converter > MMC) » EEREE4EfEEL SVC Light MP AH[E @ EMLAE 21
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Chain-link cell

Four cells /
One module
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Control &
Protection

Cooling

Reactors

STATCOM
Transformer

=l 22

25



DUR/484%(E ABB STATCOM E45 -
()& 23 BIEERY Whitelee [ RIS 483 EF 25 &= B S00MW > 5 3 4H 17MVAR Y PCS 6000
4HAY > ATERMHLE £ SIMVAR HYEERGTHE » 7Y 2012 FERLH »

23
(2)[El 24 F5LERY Hares tanes [ LRSS A 255 B 136MW- B 2 4H 34MVAR 15 PCS 6000
4HRY o ATFEAL £ 6QMVAR HYMELTR » 7> 2014 FEELA -




(3)[El 25 B UEEHY Westermost Rough Bt EES » 4845 B 258 5 180MW > HY 2 4H 25MVAR
1y PCS 6000 5z 3 4H 16.6TMVAR HYEEHigsaHAY > STATCOM HIH2{t = S0MVAR AT
22 B EAYNEERAE — SOMVAR BFYSEATHER - 7Y 2014 FFEEUA - B RSB E

o

FIHEEES (Hybrid STATCOM) Y FH
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Rating total Voltage
Project Name Application Col Operation # units MVAr kV
3 35

unt

East Anglia Offshore UK 2019* 2 +/- 440 35
Offshore UK 2017 4 +/-150 35
Pen y Cymoedd Onshore UK 2016 2 +/-50 132
Offshore UK 2014 2 +/- 50 35
Middlemoor Wind Farm Onshore UK 2012 1 +/-26 35
Baillie Wind Farm Onshore UK 2012 1 +/-12 35
Whitelee Extension phase 3 Onshore UK 2012 3 +/-51 35
Fullabrook Wind Farm Onshore UK 201 1 +/-12 35
Scout Moor Wind Farm Onshore UK 2008 1 +/-24 35
Little Cheyne Court Wind Farm Onshore UK 2008 1 +/-24 35
Onshore Ireland 2007 1 +/-12 25
Braes of Doune Wind Farm Onshore UK 2006 2 +/-24 35
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