F37EF11H
2017 € 11 A

B S B AR A i 4% B I HL A ] SEPET RSN 53 B

A % E OE,E AL % I
(ERKXKE WMBEELELERZLAZALEHBARERELER T, /X 400030)

% 2 & % iR S

Electric Power Automation Equipment

Vol.37 No.11
Nov. 2017

BE., ARNBMASEFTAZTERFEAT R AR T —FAAMNEEGTER AT E, ATEEOH
Gk AR MBEN MET AAMNEEGTERSAR, B6F BN TERY WAL 4
TERIEIRE Rk a5 Rk B B TR MG T AL AT A R A T S Hok . VAR KR 3 2 MW U
W4 A R FRRAR AR IE AP BT RIE R A RBIET E oM ERME . T SR T REERF
IAER A AR AR AAM X RO RARIEERERGAAM LG TER EREAT RS

K8 TATHE,

DOI: 10.16081/j.issn.1006 - 6047.2017.11.004

FEgE. Rupm, HERTAE, AAMNEE, ZAHTL, THEKE, Har
FESES. TM614 X ERERISAG . A
0 s5l&

Wil AR 52 A R i A XUATL 2 g 38, Fi g
FR G X HL 2 R R ) R MO B D) AR AR
ae WU R B R GE RO A S e A X L2 £
DR R I RRRE R, D AU R ) B
JRCHEL 78 30 i 1) D) R B AN RRUE | A I A 2 A
RERE BT AR T RGP DR ELR MR 7
WA Ak e B AR A b T B i R
BT[] LA 0 AR BP0 P W | 4 35 O
HLTR AR E WO VE -0, BIFFE R W] I A8 Ui 4 02 KLU
Wt RGN T E R 2 — i B R 20 %
FR ik e ORI A B R AL TR A O £ L T
T WSRO PR A TR S R R O R
A E 14 RO it X6 B v AL 000 Rl A RS QR3S 114 T
PEAREEFE X,

FIRT, B A SCHR 32 202 AL 28 (9 R RO L B K HR
32BN A R R RS LR L AR R AT AR,
SCHR[9 A FEL 5 9 S0 L s ) BE AT 5 1 906 A2 KA
YA Piias ] S G BEOR  SCRR [ 10 ARG AL i 4 vl
FEVET BN FL AR S0 L R B BRIk S A
(PWM) 72 ¥t v L AL MU fEL 258 B9 e 37 3k 5 SCHR [ 1141
X R A R A AR IR B B A ST T A LR R
BRI AR SO R R R AR H LRI R IR
FL R AR IR T 2 32 B LN T 0 T SEPE Y S2 R R 2%
JE LA S R S AR IR T A G AR . SCRR[12-13 4R
LERER NSRS PRA G B WSO Ve B 0 ¢ TR &2 €
AN SEVEREAR A 2N IR PN T I ) LR A A

Wi B E.2016—12-23;1&E HHA.2017-08-10
ESTR.BRELERMALKTR (973 %) FHAA
(2012CB215205)

Project supported by the National Basic Research Program of
China(973 Program)(2012CB215205)

AR B RE B —E RS L, SCRR[14]
2o D' DR A U5 A T 4 RS IO A S R R B 35 i
e 4t DAy VR B4 L R THT 368 3 3 A U 0 R ) LY
T3 B AN T3 B AR A o3 B LA B TSR (RS 3B
AR A S RE SR B L A AT SEPE RS2 R, SCHK
(15 Jad 5 5 1AL 7 T [R5~ | 2 1 4 v 2 o S P
SR A i T L R A T AR AR A R TR R
il b 57 A R AR R (E R AT Y
e P X TR BRI ] AN BE S e 2 S R SEME
S T SRR D O e R TR SR
A FEAN L 255 A A IR B AN F 25 T AR AR
DAL R 7 B AT S TN R PR 5 SR S A R AL
BLEE, 70 B AU AL A 2 5500) F 2 300 Pl O B A it
882 M0 5 5 J LS P XU R K08 0 91, 2 A 6k XL
B S B B H 2 mT S R Y R M), 7R MRk
fifi b e — 2B T e v U O H A TR ARG

1 TRFERMEFTATEETHER

1.1 ERMBEAEFGTEG

HL 25 9 AT S A7 AR T AR 7R 32 (0 HL R )
FIFAN S B2, s A A R A B R
R R AL R N G R, SCER[16]45 1 T HL
KAEMEGHETHEEE MR, W= (1) s,

_ Ui |" Lo (-1
L= Lo o ) A (1)

H  Ued T U, 53 590 A HLUZS B 808 W R S S PR is 47
HLHE  Tpea FH T, 23 50 L ZSTEAE 2540 T FHSEBRZ
T 40 F IO SR S L, o A 1 LR U, R JE
Thp T IBATES AT 3 Lpes W BETERUE R U,y F
BRI E Tow FIBATHE B K, 252 R80E,
Hn 43 50 16 AL RE A5 HE A O 10 3 Bl EAS SO 4y
SIEC1.19 F12.46,

SR IR 2 TE TAE b i 75 a5 R O 2 4 A7 A i




%118 JA

A RHIL P 2 5503 X 22 B 48 AL ) L 7 T P 4 20 AT @

FERE, GIASCHR [ 17 1897535 |38 i 75 fir P A s A e
B AR AT &M TR AT SErE 50k

_Lmled _’ U"’ \" Efd(]i_ ! )
pelpe =l oo

T H A B AR AR T BT LR 2 7 i R T A s
AR ARG | PRI X v 5 75 il 52 M) AR ) i HG 4R
MR
1.2 EHiRMBEFHEs

S 53 A AF ML 2 500T 0 0 F 2 P A 4R
J2 T BRI T A AU 25 S AT 1 TR Y
XU AU BILZE Ah Fh 45 ) ) 3 57 A% O i LI I P 72
A

FL A ) LR R S0 o BEAE R A SRR I
IEL 1 25 205 H K P R R IR ZEL B, A P 2 s, DU
LRI AT ORI FL N FT N

~ P
Au znf'ngCUdﬂ (3>
Lo vs == \/?m 4)

o Aw SR BN A9 S FL AL ; Py A X 25 8 25 1
B A f R C, R B A U, B

T HAAAERRST, (B 2578 1 17 v ™= AL D) 3R 40
FE I LS TR B T v, LA Y FRLBE A A
IR AN 2 s B ESR FESL 43 310 LA 1
SRR I L B AN A S R R LR, C LS Py M
HLZS I D 284508 | T, R0 T, 4300 Ry H 255 ) B R R BBE R e
I Rupe TR ye 2350 HL S I B 570 5 52 B SN IR B
Z I EIIBE Ry, H Ry 5 Ry BIFN T, HIREEIRE

BT AR RBEH RSB L E
T AR AR T AR b g S0 R TR B RO [R) I I R
TR L2 AT SR A B2 | SRR [ 20 )38 2 P e
AR (FFT) 0 FL S D) B A TR AR

PC‘loss:hil Icz-h'RESR(fh) (5)

o 1, R b YRGB LU 09 3 7 AR AEL ;N R BLE HL TR
BRI IR R s () W LA AE f, BSF A ESR i, 7 3 e
R KRR B e A A

BLON Dy R A EL M

g ESR - C ESL

T

AT T,

H__ e -
TI. R'hlw Rll\m
P&lrm R T
th a

B2 ERfmAaELeERmREs
Fig.2 Simplified electrical model and thermal
model of DC-link capacitor
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Fig.3 Flowchart of DC-link capacitor reliability
evaluation in wind power converter
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temperature of wind farm
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Fig.5 Relationship between ambient temperature and
hot-pot temperature and lifetime of DC-link capacitor
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Table 1 Relationship between ambient temperature
and capacitor consumed lifetime
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Fig.6 Hot-pot temperature of DC-link capacitor
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Table 2 Relationship between capacitor ESR
and consumed lifetime

ESR/mQ FHii#E=R || ESR/mQ  FwFER
0.207 0.0351 0.152 0.0769
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Table 3 Relationship between capacitor thermal
resister and consumed lifetime

Ry/(°C-W™) FHariFER | Ry/(C-W) FHarfiAeR
3.6 0.0344 15.62 0.1514
6.1 0.0468
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Fig.7 DC-link design scheme of power converter
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Abstract: Accurate model parameters of wind turbine generators are needed to study the dynamic characteristics
of power systems with large-scale wind power. Generator is the main component of wind turbine generator,
whose accurate modeling is very important. An identification method of model parameters of DFIG (Doubly-
Fed Induction Generator) based on short circuit current of wind turbine generator is proposed. The
electromagnetic transient characteristics are analyzed when three-phase short circuit fault occurs at the
terminal of DFIG-based wind turbine generator,and the analytical expression of the short circuit current is
given. The short circuit current is simulated based on a single-machine infinite bus system with a DFIG wind
turbine, the identifiability and identification difficulties of DFIG’s parameters are analyzed based on trajectory
sensitivity method,the parameters are identified based on the analytical expression of the short circuit
current,and the error analysis is carried out according to the identification results.

Key words: DFIG; short circuit currents; parameter identification; trajectory sensitivity; error analysis
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Effects of wind turbine parameters on reliability of DC-link capacitor

in power converter

ZHOU Quan,XUE Sai,Ll Jian,CHEN Shi, WANG Shizheng
(State Key Laboratory of Power Transmission Equipment & System Security and New Technology,
Chongging University , Chongging 400030, China)

Abstract: With the background of reliability evaluation in wind turbine power converter,a reliability
evaluation method for DC-link capacitor is proposed. Based on the loss calculation of capacitor,the
flowchart for reliability analysis of DC-link capacitor combined with the thermal network model is
investigated. Considering the influence factors of the capacitor reliability,the influence of the ambient
temperature ,wind speed, equivalent series resistance of capacitor and thermal resistance on the reliability of
DC-link capacitor are discussed. Taking a 2 MW DFIG (Doubly-Fed Induction Generator)-based wind farm
as an example and combining with the real wind speed and air temperature profiles,the results verify the
correctness of theoretical analysis. The measures to improve the reliability of the DC-link capacitor through
optimizing the DC-link design or thermal dissipated condition are discussed in view of actual work
condition of wind power converter,and the results show the feasibility of the proposed scheme.
Key words: wind turbines; power converters; DC-link capacitor; parameter variation; reliability; effect

analysis



