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Voltage sag detection based on weighted least-squares estimation
algorithm with harmonic models
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Abstract: The dynamic voltage restorer should detect the grid voltage sag rapidly,for which,a detection method
based on the weighted least-squares estimation algorithm with harmonic models is proposed. It detects the
voltage sag accurately and rapidly by covariance resetting,even when the grid voltage contains considerable
harmonic components. Since the harmonic models are built and the steady-state error contains only a few
harmonic components,smaller covariance resetting threshold may be selected,which helps to rapidly detect low-
depth voltage sags. Its better detection performance is verified under different experimental conditions.
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Fig.1 Block diagram of DCM flyback PFC converter
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Fig.2 Main waveforms of DCM
flyback PFC converter
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Fig.3 Block diagram of CRM flyback PFC converter

JRH 5 DCM i PFC e a8 AR TR Ry A R, 4 AR
1) 53 T X 28 X6t i th FLUFR. o SRAE IR BIAE 5 Uy
AR5 U, AT R HR 25 808 B R AR K
JEAF BRI IRZ MG S w,, CHIGE R IR 2ZE 5 1%
3 B0 A B R IR 22055t TE N TR AR Y
— I AMG S, &k R, R R, 20 R4S 20 A FL R
KBRS AE R R TL 2R 1 ) — B H A e vk 2% 1) i
55 PWM ik o A B bl AR AR Y S 1) g
A PWM ik 7= Az e B L AR B OE 1] S A AT
5 OR TR LR AE FLBEL R R Y LR wes, CRM R
PFC A28 i EZ N 4 i,

L

i
W ] €24 2%

D\

(il A (8 £ 245 24

ﬁm%ﬁﬁli \%gﬁg
RS LI AT
9K B i

B 4 CRM B3 PFC ZHRBHEE R
Fig.4 Main waveforms of CRM flyback PFC converter
TE B — A FF 56 R R B s 220 F 5645 vy, Tl
ARSI B i MEFFAR LR T AR R 4R T, fif
FERERE . Y R Wi I HL T ues KT IRIE A i 1 1915
5 o B HFSCAE Vo W B AR T, 10 Wl RE i BB &
RIS 3 WV, T AR R A A i DA
LM TR, YA AR R i TRERIER
T AR R #8 Jil BOR T AV AR AR IR T
R RN Rl | RV R NN SN e A R (A Y
BB — ORI 4G . 5 DCM R PRC 22
et —FE A T SEEL PRC DIRE B84 o R 48 ) 25 %
BT %8 /T 20 Hz, 24 CRM 3 PFC 78 e 25 £
TAEJG , PWM ik b 7= A o B e b3 48 B 1) i 7D
AT T Uy TE 1A TS 0] P 2 A, T OG5
Vo [ S i a] 7, R fE S i, Ik, CRM I %
PFC 72 i 45 19 % A FLURE 4, (¢) RIAE AT LU 2K (3) ok
THE  EEXF CRM, H R 7 R 245 E 1, W)
TH.
T=T,+1p(1) (10)
CRM J ¥ PFC 7 25 19 Bl 31 — A 5 5 4 i) [i)
(1) IR 7S DCM [ PFC ZE#e 8 4R , H
K (3) .2 (5) M= (10) AT 1% CRM K PFC 728 ¥ 2%
A A FLUE 4, () M

- = T,Uysin(wt) 11
Lm(t) 2Lw(1+KR‘Sln(wl) ‘) ( )
U
1 Kp=—2M
EF" K NU,



@ R R %33 %
g T AE T3 B R TR IR B A HR AL L HE 20 W (B AU M
17 h5 H A > ToUy N — 2y — Ky 1o
fihn Ak HIEAE(E Ry (14K MRS T AU, 47/ Co 27 finCo (17)

DS B bR L A5 i A I R AR .
i) = et (12)
FRAE =0 (12) AT DL AR [R] K X3 Rz B 2 A T80
JES0 P B i AR B B I s EaR . MWL 5 AT
PLFE i, CRM K PFC Z8 #25 v] LLSE B PFC DIRE,
H AR AIEARE Ky #H56 Ky BN A L
PEIT 1E 5%, PF (B

e

n/4 n/2 3n/4 bl

wt /rad
B 5 CRM R# PFC T#BFEF AN TIREH MR L&
RN BB T

Fig.5 Normalized input current waveform of CRM
flyback PFC converter in half line cycle
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Analysis of output voltage ripple for flyback PFC converter
YAN Tiesheng, XU Jianping,ZHANG Fei,ZHOU Guohua
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School of Electrical Engineering,Southwest Jiaotong University, Chengdu 610031, China)
Abstract: The working principle of PFC(Power Factor Correction) is analyzed for DCM (Discontinuous Con-
duction Mode) and CRM(CRitical conduction Mode) flyback PFC converters. The input current expressions of
DCM and CRM flyback PFC converters are deduced respectively,which proves that both converters have
PFC function. The peak-to-peak output voltage ripple expressions of both converters are further deduced,
which shows the influence of operating mode on the output voltage ripple:the peak-to-peak output voltage
ripple of CRM flyback PFC converter is smaller than that of DCM flyback PFC converter. Simulative and
experimental results verify the correctness of theoretical analysis.
Key words: output voltage; ripple; discontinuous conduction mode; critical conduction mode; power factor

correction; electric converters; flyback



