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sweep area of turbine rotor blades R AP i EEE R

filter capacitor of current source l;nvem-:r R ARSI AR

power coefficient of blade  H H B # A ¥

maximum power coefficient of blade M K & K EH

filter capacitor of current source rectifier HL LI 3 AR IR B LA

duty cycle of boost converter F+EEF I EE

coefficient in the model of induction generators FEA BB R ,

de capacitor voltage of three-level NPC converter =RV REMNATRSIREERE
battery voltage in de link circuit F ¥ &R i Ml Fe

fundamental frequency of inverter output voltage MWZRZSM I Wy RS %E

frequency of carrier wave in sinusoidal pulse width modulation IEKERK (¥) & (F) W
T o B R B IR R

frequency of the grid  H R

frequency of modulating wave in sinusoidal pulse width modulation TEFZJR (M) T (FE)
VA o i 3 ) e

cut-off frequency of a first order low-pass filter — ¥\ {KH BB RS MR LR

stator frequency of induction or synchronous generators 7 4 5 [A] 4 & R UL & T3
sampling frequency in space vector modulation %35 [H] K B 8 il B R &

switching frequency of solid state switching device B2 RERFAIFRITE .

equivalent switching frequency of inverter 373 2§ A 20T X JH %

phase-a current of AC voltage controller 32 3 Hy JE 5 Hil 2% a MR IR

phase-a current of the grid R a A EL IR

phase-a rotor current of induction generator RESHYL a HEFHT

phase a stator current of induction or synchronous generator F:#4 8 [Fl5 &K # 4l a *E;‘CE‘_'?EEEFE
phase-a PWM current of current source inverter B IFAFER K a ] PWM HL I

phase-a PWM current of current source rectifier H W IRE R ESAY a # PWM H 57

phase-b current of AC voltage controller AZ#i B3 JEFE i #5 /9 b A s 3

phase-b current of the grid H, [ b M #

phase-b totor current of induction generator B R HAL b fH¥% FH

phase-c stator current of induction or synchronous generator FAEB[FE KRB c HEFHRK
phase-b current of current source inverter Hi ¥ ZERE b HIHL I

phase-c current of AC vo‘ltage‘ controller AC i FL FE# H1 £% ¢ FHHE UL

d-axis filter capacitor current in current source inverter HR RS A S d BB AR W
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g-axis filter capacitor current of current source inverter HL Wi IF¥ A5 4% ¢ SRR A M
phase-c current of the grid B, & ¢ A '
phase-c rotor current of induction generator e KWL c MEFHIH

filter capacitor current vector of current source rectifier- F, 3 8 % I 38 U8 U B 25 L R B
d-axis filter capacitor current in current source rectifier FH WL IRME R A% J BB R A BT
g-axis filter capacitor current in current source rectifier HL ¥ If ¥ JL 2% ¢ BHIB P s A WL L
phase-c stator current of induction or synchronous generator FAEEIEZE Y c HE FHRIK ‘
phase-c PWM current of current source inverter HL ¥l 5% 25 8§ ¢ /] PWM Eﬁ.ﬁ

de link current F LR L

dc link reference current EMHFHHEHRM

dc link reference current of current source inverter HEYP AR EMIF T LEER

de link reference current of current source rectifier H BRI EMT TS TH I

d-axis current of the grid &1/ 4 #HH

d-axis reference current for the grid B[ d 8l 45 &2 i IfE

d-axis rotor current of induction generator FRE Y. d B FH K

d-axis rotor reference current of DFIG YU B L KB H. d I FREHY

d-axis stator current of induction or synchronous generator A A EZ B Y. d iE FE K
d-axis statoer reference current of induction or synchronous generator 55 8% [6] 25 & 3 ¥ d %l
EFHEMA

d-axis PWM reference current of current source inverter LKA 2S d Bl PWM 25 E L)
d-axis PWM current of current source rectifier B, i I % I 4% d & PWM H 3

d-axis PWM reference current of current source rectifier Hi, i JE3E W 8% d B PWM 25 3
current of the grid H3, ¥ & ¥t :

gate signal for thyristor T, in AC voltage controller AR IEFEHRIMBRFS T, ITRES
gate signal for thyristor T, in AC voltage controller AZFieh [E¥HISRRME T, KES

. gate signal for thyristor T, in AC voltage controller AZH B EHERBRBAME T, ITRES

gate signal for thyristor T, in AC voltage controller A2 ¥ith FeisHl28 {IAE T, IIHRES
gate signal for thyristor T, in AC voltage controller AZJiEL E#HIZEJEE T, [TH{ES
gate signal for thyristor T, in AC vohaée controller ZWWH EERBRHREE T, TBRES
input current of boost converter F| Fx AF I RS 5 A HL I

current through inductor L, in boost converter FHEZF W &R E Tl A L, BB T

current through inductor L, in boost converter Ft M 48 I 28 i i /R L, A B3 L

output current of boost converter - J& 45 it 25 i 1 £ 3

g-axis current of the grid Hi [ ¢ B

g-axis reference current for the grid Hi M ¢ 45 E s ¥

g-axis rotor current of induction generator SR MY, ¢ WHE FHM

g-axis rotor reference current of DFIG XU FE Z B ¢ B FHATHEHR
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g-axis stator current of induction or synchronous generator S E [F3 & Bl ¢ HEFH M

q-axis. stator reference current of induction or synchronous generator 5S¢ )5 K HL#L ¢ L
ETFHEAR :

g-axis PWM referénce current of CSI HLJRIFH AR ¢ 1 PWM wEER

g-axis PWM current of current source rectifier HLJfiIR# R 2% ¢ B PWM &3

g-axis PWM referénce current of current source rectifier HiJLUEB M EE ¢ B PWM B E B

rotor current of induction generator or doubly fed induction generator 545 & i HLEU R4
£ B L T '

rotor current vector of induction generator REXHEIFE TFHRERE

magnitude (length) of reference current vector i, AEHMER i MEE (KEF)
reference current vector of current source converter EE, ﬁi {ﬁ &ﬁf%ﬁ% ﬁ;’ EE ﬁf 9& E

-

maximum magnitude of reference current vector i, AFHWER i MEXIEE
stator current of induction or synchronous generator R FEH[FE#E ZHLE THHE

stator current vector of induction or synchronous generator FAE[EHKBILE FHRR AR
PWM reference current of current source inverter FiUiIRAF 3% PWM B EHH
PWM current of current source rectifier i i IR 3 Wi #% PWM 3 3

PWM current vector in current source rectifier L IE 38 W28 PWM AL &

PWM reference current in current source rectifier I IR 5% PWM S E K

a-axis current o B #L L

B-axis current S8 Rl H ¥

rms value of grid phase-a current. HL [ a A RE

rms value of the n th order harmonic current in current source inverter B i I8 jifi 25 2% n ¥R
B A U

maximum rms fundamental-frequency current in current source inverter  Fi, 3 ¥ 3% 25 8% B i iy
iR BN L

filter capacitor current in current source rectifier ( complex) MBS R SRR
(E¥%0) ‘

average value of dc link current B 3 38 ¥ By I SF H94E

rms value of d-axis stator current of il:lduction or synchronous generator BB IR K HE L d
hiE F WA RE

field current of synchronous generator - [F] 4 % HL AL 04 Bh L BB

rms value of grid phase current H3 [ 4H B Wi A5 %L (H

average value of boost converter input current F & AF i 28 8y A B2 L F 2 H

current space vector in current source converter (k=0, 1, -+, 6) HiKELAKIEHRLE
RKE (k=0, 1, -, 6)
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average value of inductor L, current in boost converter T EAS F AR L, M P E
average value of inductor L, current in boost converter FHEAFSHR L, WHRRENE
inductor boundary current between the CCM and DCM 3% 4 S M AT g R il AR X B9 B,
i 7 FiL YL

maximum inductor boundary current 5 K B BRI L HL I

magnetizing current of induction generators (complex) BB K HUILBZEB T (KH)
average value of output current of boost converter FEA R A RS

boundary output current of boost converter TR 75 58 s LS Y R T

maximum boundary output current’ 5t K i 54 Y HB T

rms value of g-axis stator current of induction or synchronous generator ﬁﬂi‘ﬁfﬂﬂiﬁ%m q
e FaitaERE .

rms value of rotor current of induction generator 35 K& HHLE; T W I A 3UE

rotor current of induction generator (complex) RIBEBIETFHR (EH)

rms value of stator current of induction or synchronous generator 3 86 25 & ML TR
ARIE

stator current of induction generator ( complex) StHEMPLETRE (EH)

PWM current of current source rectifier (complex) H¥IEB i PWM B (E$0)
moment of inertia ¥ HE

number of harmonics to be eliminated by SHE scheme R4 R EERERTHERRNIERK
W

2PL
TT 3L,

armature constant ( K

°) EE.FX#?&(KT:ZPL’“)

3L,
_ 2k

VUK T.D

coefficient K, =T, /v, » REK, = T /@,

inductance of each interleave boost converfer EE AT EAS I 4% 5 1 8 A R

d-axis self inductance of synchronous generator [F]35 & HL#l d %l [ &

de link inductance B3 BF 37 e 8%

equivalent inductance of rotor-side converter in DFIG S H 4 K B L5 F ﬂﬂ] A% TR

FL IR

grid side line inductance X fil] e, 2%

rotor leakage inductance of induction or synchronous generator 55 2% [F] 22 & ML ¥ 5% F I ik

stator leakage inductance of induction er synchronous generator B35 5% [7 45 & B3 Bl 2 F I /%

inductance of three-phase RL load = #8BH % i 3R A B )RR l

magnetizing inductance of induction generator 5t 25 % ¥0, ML Gl K v =R

g-axis self inductance of synchronous generator [7] 3 & L ¢ 3h 15 &

rotor self-inductance of induction generator R K HEILE T H R

stator self-inductance of induction or synchronous generator R SEH KB EF 5 H

coefficient of boost converter( K

L) FEERRRE( K - rp)
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amplitude modulation index of SPWM or SVM  IE 3K i Bk wh 5 B i il s 2 1A] 4K 22 948 i et 0 1L
T E

maximum modulation index of SPWM or SVM  IF 8% I ik HEEENRSEHERERNNREKX
7 1 IR B

.frequency modulation index in sinusoidal pulse width modu}lation EEK (vh) & (E) A
10 B 551 2 1 R R 2 -
modulation index of current source inverter F, I Y5 13 A8 2% A il R 4

maximum modulation index of current source inverter H, F I 3% 45 2% 5 K E Hil E 3K

maximum modulation index ﬁj{l}ﬁ‘rﬁﬂlﬂﬁ

modulation index of current source rectifier HI it U5 ¥& ¥ 25 18 4 B ¥

maximum modulation index of current source rectifier H I 5 ¥ I 2% 5 1 i B 3

generator speed in rpm & B8 AL 55 5K

turbine speed in rpm X\ 7 HL 8 EH

rotor speed of induction and synchronous generator in rpm S BFEH B HEWE FHE (v
min ) ' .

number of channels of interleaved boost converter £ T 4k 7t H: 4 il 28 A9 @ 1B %X

number of pulses per half cycie of current source converter L, Jf Y5 2F i 8% 45 2 JA] 34 R4 Bk v 3
derivative operator (p =d/dt) {3 HF

number of pole pairs % X} %X

system active power ZRZA IIfHE

ac side active power of converter 7% i 2% 35 WL A DTN

air-gap power of induction generator R 25 ZH L5 BRIh

stator copper loss of induction generator R & HYLH E F4HHFE

rotor copper loss of induction generators R R HBILKE FHREE

power factor ZHEP %Y

stator power factor B FINZEEH

load powér factor TR I EH

de power of converter Q‘ﬁi%‘%ﬂﬁﬁ?ﬁilﬂ$

active power delivered to the grid HXFIHMEAF NI E

mechanical power of generator % B Hl AL Th &

mechanical power captured by turbine K5 L 35 i DL T %

load active power B A I

rotor power of DFIG it R4 & ¥l Foh %

rotational power losses of generator & H HL4/L 4 i #E

stator active power of generator & HLHLE FAH hLh &

wind power X BE

reactive power JLIjTh=

grid-side reactive power ¥ il JC ohoh &
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grid-side reactive power reference | 44 & JC 2 2 &

maximum grid-side reactive power B MM HGzhzh 3

reactive power reference of grid-side converter in DFIG WHFEE %mmmz&%%&%%ﬁ%
Thoh# ‘

load reactive power ETTHThE -

stator reactive power of DFIG XUt B4 & WL HLAY & F LT Th &

stator reactive power reference #EE FEINTHR

gearbox conversion ratio ( gear ratio) A IEEIL

radius of turbine rotor ( blade length) RANRBEE (HEFEKE)

load resistance of boost converter 28 I 2% R4 11 2% B8 B

resistance of simplified generator-side converter & {k i & B8 AL U 2% I 2% L FHL

equivalent resistance of rotor-side converter in DFIG Dt F & HILE TR HB[HEH
A, BH

rotor winding resistance of induction generator S35 & HLHLAEE FHeH HEH

stator winding resistance of induction and synchronous generator FRFEFEHEZHILEFHEH
201 .

resistance of three-phase RL load =#HBEBRA LR Ay

slip of induction generator S & B HL B9 % =

slip at the maximum torque Fr REEER LR

Laplace operator L8 HFH F

apparent power of system % 4 t7ETh AR

grid-side apparent power [ (R 7E T &

turn-on time of boost converter Ft X i 78 5 38 A [H]

turn-off time of boost converter  F+ & 28 i #% 5% Wi i [A]

-

dwell time for voltage vector i}o and current vector I in space vector modulation %3 JH] & & i
HEERE V,MBERAR 1,084E/H 5

dwell time for voltage vector i/.l in space vector modulation Z¥[H]KBIFEIFHELRE V HE
A [E]

dwell time for voltage vector Y’z in space vector modulation ZS[HIK B EG PHELE —‘}2 B 1E
J3ik:agta)

dwell time for current vector /, in space vector modulation #¥[6] & B G FH K E 71 I 4E
F i fa] ‘

dwell time for current vector 72 in space vector modulation ZS[EJR B F M KR 7254]1’]5
Fiat [E

electromagnetic torque of induction and synchronous generators 7 £ 5 [6] & B HL §1 i o1 B
¥4
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electromagnetic torque reference 4 E B REFE 4

load torque A RHLE

mechanical torque from generator shaft 2 VU AL E
mechanical torque generated by turbine JJJ BLP= A B HLR B 5E
meximum torque B RKFEH

switching period of solid switching device [EZ5FF X8 B FF X A B
sampling period of space vector modulation %5 [} R & i il B R A R

‘phase-a voltage a fHELE

phase-a reference voltage a Fi4EHE

inverter line-to-line voltage between phase-a and phase-b & #15 b #[H] B E AR ek el
line-to-line supply voltage of three-phase AC voltage controller = #H 3% Jff H IE # fil #% i i IR
KHE

fundamental frequency component of inverter line-to-line voltage v,, ﬁéﬁ%&%%ﬂi v, BRI
sra

line-to-line stator voltage or rectifier PWM voltage & FLR i ERE WA PWM B E
fundamental component of line-to-line voltage v, SR FE v, HWEHEST B

phase-a grid voltage a FHHi M H &

phase-a reference voltage of PWM inverter PWM #7588 a HiAE B IE

phase-a load voltage of three-phase AC voltage controller = #H%¢ it bt JE # | 38 ) a M AR
IR

phase-a load voltage of two-level voltage source converter ¥ B3 W-ois FEJF AF i 28 a A R AL E
phase-A supply voltage of three-phase AC voltage controller Z=HHAZHIELEFEH M A AR
PR B

phase-a rotor voltage of DFIG  SUi# 55 R LAY a G FH

phase-a reference rotor voltage a % E#H TFHIE

fundamental frequency component of phase-a rotor'voltage of DFIG JURRERHEYL « HET
BRI RS & ‘ :
phase-a stator voltage of induction and synchronous generator %27 E Al & R WAL a #HE T
L IR | |
phase-a reference voltage for PWM rectifier PWM ¥ i %% a M3 CHLE

fundamental frequency component of the phase-a stator voltage a Ml THRIEMNEHET R
phase-a terminal voliage of three-level NPC inverter == B - ot R4 {0 S0 AF 85 B o MG HEL JE
phase-b volitage b fjHJE

phase-b reference voltage b AHZAEHE

line-to-line voltage between phase b and phase ¢ b F1F1 c A/} £k 1 K

line-to-line supply voltage between ‘phase B and phase C of AC voltage controller 3¢ i HL FE4&

il #4049 B AHS C AT A A9 L TRER S 1R
phase-b grid voltage HL W b HHEE
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bi

Vin

phase-b reference voltage of PWM invenerv PWM #7588 b I/ E B E

phase-b load voltage of three-phase AC voltage controller =132 ifl B EE R0 b AE AR H
&

phase-b load voltage of two-level voltage source converter P EEEETRASN b AHAS S
E

phase-B supply voltage of three-phase AC voltage controller ZAIZZ Wi HLR#EHISFH B AHIE
ek

phase-b rotor voltage of DFIG IR FH KWL b HE FHE

phase-b rotor reference voltage b %k T4 EHIE

phase-b stator veltage of induction and synchronous generator RFZRE L RHEHPL b )FE%%
s .

phase-b reference voltage for PWM rectifier PWM %% b M EWIE

phase-b terminal voltage of three-level NPC inverter —=Hi Y S#r7 04538 b S HE
phase-c volt.age c AL E

phase-c reference voltage ¢ HEEEBRE

line-to-line voltage between phase ¢ and phase ¢ ¢ AHFl a #H 0] LR & &

line-to-line supply voltage between phase C and phase A C fIF0 A FHJ6] i) L P 2R o /&
capacitor voltage in current source inverter IR RH B IE

phase-c reference voltage of PWM inverter PWM 3725 #% ¢ fHG EH R

phase-c voltage of the grid H, /™ ¢ #HHL [E

phase-c load voltage three-phase AC voltage controller =#I3ZHI L P HI 88 c MM B b JE
phase-c load voltage of two-level voltage source converter WHH EH ERFHE c HARBE
phase-c rotor reference voltage ¢ HEFLHEHRIE

phase-c stator voltage of induction and synchronous generator R EFME A KB YL c HE F
T

phase-c reference voltage for PWM rectifier PWM 2% c FHAEHE

triangular carrier wave in sinusoidal pulse width modulation F3XIERK () & (FF) #EH
P = AR

Phase-c rotor voltage of DFIG XURB A KB VLW ¢ M FHE

phase-c terminal voltage of three-level NPC inverter =B+ SEMN XA AR c R EIE
dc link voltage BEWH FHE

reference dc link voltage H VB EBE

dc voltage of boost converter F+H: AR ffii 28 B I H /&

dc voltage of boost converter Ft FEAF i 4% B il 85 /&

inverter-side dc voltage reference 33t ZF 88 i 45 <2 B Wi b Fs

dc output voltage of current source rectifier E@,iﬁiﬁﬁ‘?ﬁ{%ﬁﬁ‘]ﬁmﬁi AR

d-axis voltage of the grid HL W d #idi /R

d-axis veltage of grid tied inverter 3£ AEEE 4 B K&



d-axis reference voltage of PWM inverter PWM i} d B EHMIE
d-axis totor voltage d ®li% FHIE

"d-axis rotor reference voltage d W% EH THIE

d-axis stator voltage d B FTHE
d-axis reference voliage for PWM rectifier PWM B Ji%s d 520k
grid phase voltage Wl 4 =3 [&

grid voltage vector [ fil %55955

gating signal of switch S, JF3& S, M KK (ITH . MBRRER) F5

gating signal of switch S, FF3& S, FERH (K. MREER) 5

input voltage of boost converter ﬂEﬂEiﬁi%ﬁﬁA L s

output voltage of grid-tied inverter ¥ ¥ 330 8 #% 8y H e [k

inductor voltage Hi /R H IE

phase-a.modulating wave in SPWM scheme EIXHERK (W) 8 () WHKH P a M
il '

phase-b modulating wave in SPWM scheme IE#Z¥ERk (W) % (BF) AHREKHHD *Eﬁ
(.}

phase-c modulating wave in SPWM scheme E%%Wﬁﬁﬁfﬁﬂﬁmﬁ*ﬂ‘] c AR & B

g-axis voltage of the grid HL % ¢ Bhef

g-axis voltage of grid-tied inverter FMHZE2E g PIHL[E

g-axis reference voltage of PWM inverter PWM WZAFSE ¢ RIS EHIE

g-axis rotor voltage ¢ Bi¥E T/ ‘

g-axis rotor reference voltage ¢ W% T4 E K

g-axis stator voltage ¢ HliE FHIE

g-axis reference voltage for PWM rectifier PWM B F#8 ¢ Wi EBRE
rotor voltage of DFIG IUSR R LR HEHE THE

rotor current vector ¥ FHRIKAE
magnitude (length) of - reference voltage vector ;'mf HERERE v MBEEH (KE)

reference voliage vector 255 E WK K&

maximum magnitude of reference voltage vector #5% # JE& B KB KIEE

supply voltage of single phase AC voltage controller HLAHAR 3 b K35 S 25 0 va &
stator voltage of induction and synchronous generator FAHIFAEEZBIEFHE

stator voltage vector ETFHEXRE -

voltage across switch S, in boost converter FFEFFAFH LS, HAHIE
wind velocity/speed XU

a-axis voltage o HHHLE

B-axis voltage B #hH JE
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peak value of inverter phase-a voltage ZAF#E a #H B FE Y {5

the n th order rms harmonic voltage of inverter line-to-line voltage v,, WAEFBRH K v, M n *x
RN

maximum fundamental rms voltage of inverter line-to-line voltage v, A MBLREBE v, B K
ki b FE A S H

maximum rms voltage of inverter line-to-line voltage v,, HF AL E v, M KBEEH % EH
rms value of grid phase-a voltage Fi R a #HEL JEA B

rms value of load phase-a voltage A # a M8 KA RE

rms inverter terminal voltage ( phase-a) HAERSVHHEEFE (a )

rms inverter terminal voltage (phase-b) AFAS¥Rel EHME (b )

rms inverter terminal voltage (phase-c) JEAFEBIRELEFHE (c#H)

peak value of carrier wave in sinusoidal pulse width modulation EFK¥ERk () B (F)
i o A o O 0 1 :

average value of dc link voltage T #fi3F¥7 e ERLHHE

dec link reference current %S EHMH TR

. d-axis rms stator voltage of induction and synchronous generator FFNFE2 LKl 4 B F

R

rms grid phase voltage Hi W AEH B & S {H

average value of input dec voltage in boost converter FHEZEMESM A E R B EFHE

rms fundamental-frequency component of converter phase voltage v, ZEW AR M B E o, W E B 2
BAXE

peak value of fundamental-frequency component of converter phase voltage S i 854 v JE 3L I%
SEREE

voltage space vector (for two level k=0, 1:--, 6, three level k=0, 1:--, 18)

mEZEAXE (X TFEEYEL=0, 1+, 6, ZHP k=0, 1., 18)

peak value of modulating wave in sinusoidal pulse width modulation IEFZERK (W) K
CBE) i i R e e

magnetizing voltage of induction generator ( complex) RPFERBEULBERE (EH)

average value of output dc voltage in boost converter F}JEZE Wi 488y i E Wi el K FH{E

rms value of single-phase AC voltage controller output voltage SAFEASH R B 485 8 L &
HuE

g-axis rms stator voltage of induction and synchronous generator R FI[F X Bl ¢ BiE T
HEAH B E

rotor voltage of induction generators (complex) RIEXBIETFHE (¥

rms value of supply phase volitage HiURAHH EA $HE

rms stator voltage & F B FEHG ¥{E . -

stator voltage of induction and synchronous generator (complex) S fl[A# ZHEILE FHIE
(E%0
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phase-a variable in the abc stationary reference frame abc Bt SEBIRETRHN  HER
phase-b variable in the abc stationary reference frame abc BIUSELITETH b HER
phase-c variable in the abc stationary reference frame abe L BHVIRADH c AR
d-axis variable in an arbitrary dg reference frame {E& dg SHBIRETH B

g-axis variable in an arbitrary dq reference frame {ERK dg BHARIFRF K ¢ B

a-axis variable in a two-phase stationary frame PHAHMR L ABIRE P A o

B-axis variable in a two-phase stationary frame i AR IE AR R P i) B Bl

reactance of capacitor in parallel with induction generator 5 R4 & i Hl I KAy F A
rotor leakage reactance of induction generator 535 % HL#L M ¥ TIRHT

stator leakage reactance of induction and synchronous generators 5 # #ll [Al 45 Z B HL# 2 F
WL

equivalent reactance of rotor-side converter in DFIG  SU 5 45 & oL DL 4 700 48 M 48 M B 3
5L

magnetizing impedance of induction generators 35 & # H1 B RE BT

equivalent impedance of the rotor-side converter in DFIG WHRREEEAUETNERER
SR

equivalent impedance of the rotor-side converter in DFIG (complex) XU F 2 & i #l% T
TWBOERET (ZH)

magnetizing impedance of induction generator 55 & #14 BY By 8% BHLHE

rotor impedance of induction generator 53 K 3 LB %% FPHHL

equivalent impedance of rotor and magnetizing branch of induction generator 53 % B 1§95
F o0l S B S A BEL BT '
total input complex impedance of generator (complex) XREILHBMAZELE (EE)
equivalent stator-rotor impedance of induction generators: R RN FZHUE F-H FHEHH
angle of attack of blade I H B

delay angle of thyristor 3 W 9 fiih &% ZE 38 A4

delay angle of current source converter H, Iff JF%F ¥ 2% B fish %2 %E 3R £

delay angle of current source inverter o, I IR 126 A8 2% ) A & FE IR A

delay angle of current source rectifier 3 Ji I 5 i 28 B9 filh & FE R

rated (optimal) angle of attack of blade #i&E (EfE) M HBA

angle of stator current vector with respect to g-axis Jfﬁ%j'ﬂ: q %H‘J%?%ﬁ%ﬁﬁ

grid power factor angle 5 B ) 3 K # £

load power factor angle R IRALK A

rotor power factor angle % FIi R K ¥ 4

stator power factor angle E T HIREH M

efficiency of generator & B Z

rotor phase-a flux linkage #55F a FHEESE

d-axis rotor flux linkage d 8% T
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d-axis stator flux linkage d BliE FREGE
g-axis rotor flux linkage ¢ W TR
g-axis stator flux linkage ¢ BhE TRk
rotor flux linkage 5 FRE4E

rotor flux linkage vector % FREGELREH
reference rotor flux linkage #5 &% TREEE

stator flux 1inkage vector E FHERER

reference stator flux linkage vector 24 EE TR E
tip speed ratio I3 B L
optimal tip speed ratio FEfEHREF Lk

N -
angular displacement between v, and the q-axis of the stationary reference frame v _Fflf 113

EUIRR « BZEHMHEL

angular displacement between :mf and the a-axis of the stationary reference frame —i.mff}*ﬂ%ﬂ:iﬁ
BURR o BZEMAES

initial angle of space vector 53 [H]R B4

angle of capacitor voltage vector in current source inverter B FE N RN EAKEMH

“rotor flux angle of squirrel cage induction generator FEE B R B FREM

angle of grid voltage vector Ho, [ ey FE 5 B

angle of stator current vector ETHEXEA

switching angle of SHE modulation scheme $RFEBHIEBMB KM LA
rotor position angle of induction generator R iEEHB LA H T E A
synchronous angle of the dg frame dg $84R R WE LK

angle of stator voltage vector of DFIG XURRIE KB IWETHEREH
slip angle of induction generator FHERQHLHE L4 .

torque angle between stator and rotor flux vectors in DTC control HEHEHEHPETS5HET
e RBZRWEEA

angle of stator voltage vector & TH EXB A

firing angle of current source inverter FLH IR AL MR IERMH

firing angle of current source rectifier HI L IR H M R IER M '
air density 255 & ‘

2

L
total leakage factor of induction generator( o=1- I 2 ) HELZHEIAMRERERK

s 'r

rotor time constant of induction generator S35 & B HLEE T 0 1H] B B
rotating speed of an arbitrary reference frame {LE S X AUERE P95 BH
angular frequency of the grid Hi, & f 4 & '
speed of grid synchronous frame E AL BEFEEE

rotor mechanical angular speed ¥ FHLWAEE



