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Fig.1 Rectified voltage of rotor in chopper
cascade speed control system
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Fig.2 Waveforms of rotor voltage and
zero-crossing pulses
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Fig.3 Waveforms of rotor current
and zero-crossing pulses
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Fig.4 Abnormal tachometer pulses
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Fig.5 Main circuit topology of chopper
cascade speed control system
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Fig.6 Current direction and equivalent
circuit when IGBT is on

11l 6 FL % bl oo,

U =1L, Ldl;" + LzLdl;" =(Li+L,) LdL;"

d ion — Uye

dt ~ Li+L,
Forr Ly Sk et AL AR RO B L, R T U F B AR
& i, N IGBT FF 38 B HL i
= (4) 15,

(4)

X Uy (5)

24 IGBT Wi | HrE T v o] an & 5 SE R |
HLVHH i 267, ME S FE 3 A5 250 B an 1] 7 T
Uy L, L,

i U, (

(b)) HRLIA % A5 Ak B
(W A

I+

(a) HL 90 3 [ S 00 I

B 7 & IGBT XMkt BEREERELERTER
Fig.7 Current direction and equivalent

circuit when IGBT is off

HTIEL 7 AL A b T 45



6] AR Y %30 %

wy+ Ly Qg i gy dia g XAy = (no=n) /o, W
dt dt di n=ny(l-s) (13)
(Ly+ L) 4k g7 ) 6) A Il AR A 2 (12) (13) Al RA3H 5 S P
di B
dig _ U~y
dt  Li+L, 3 SCIf
H S i B L 2 T ViR 2 F TR
S S TR L G AR B (6 T A7 T 5%
oo L 5, SCEEAHLSET  iALRS - YRKKS560 -6, 4
b= g X (Ut (7)o /MR /3K 1000 kW /10 kV /0.89, 4
2 (5) 75, SEHLIT 72.5 A, B TR B HUE 1332 V, BUE ¥ T
L U, (8) HiL461.1 A, B F % 990 r / min,,
il =~ el 8 (a) S 37 Ui FEL 470 5 T 96 o R R | b R T
3t (7)(8) AT 7% AV IEREPE AT 3 TR 8 (b) 7 b O o
U, RS58NS 3 S i ol W o7 4
Up== o X (Uem ) FRL L B4 T 4557 A O IR I, 5 Do R e
U (9) el LA R RICRE ;PR 8 (o) J2 T U 4 93 i o I
Usy= = 2 X U= U, 7 PR AT S D 2 F 3 I TGRT A5 TR M /N | 24
W (5)(9) T4, B AR OGBS  TGBT 9 i FRL T AL 45 T I S B £k it AiE
U, A Z TR B 8(d) /& b ffifiE i 45 Z R A
Upot Up.oy= = e XU, OV Feule il | DI T DA th % Al L 2 P S BB
SEIAIEE A DV S 33X 2 P T s i 4S5 302 I I
Uy (ny  TEATVCEE R P8 (o) R TR TR B, A
T UL+UL, WIE AT LAE | LS00 He AN S 35 3 2 0 L e | 1T 2
(D)) (1) A%, Z BB R 5 B 8 () S i o [ BRI | S5 B e 3 AR
U U, (o) PEMZR LRI T BT A< SR B 3
U..+U.. 135U 7 IR R AR A M 0 A AL
Tekr JL Slgp 7 MPo0s:92.00 ps Tek_ JL Sl_op — .MPQSZO.QOS Tekr JL Stgp VMPOVSZ—l%‘-O.OVMS
S by > -
R = g .
: : : P : : : : —1’ ‘_1‘ : ™
CHI 500V M 100 Mé e S CHI 500V M 100 s TCHl S
100 ps/div 500 ps/div 100 ps/ div
(a) %7 P 0 28 3 o D (b) 7 L 38 (¢) IGBT B JEMEILTE
Tek T Stop MPos:0.000 ps Tek TL Trig’d MPos:0.00 s Tek TL Stop _ MPos:=96.00 ps
i SSm— M m ME] S , -
SO R0 0 0 0 O O 1 1
S S L
A SOOIOR0E SA0EIO0NE 000t SOOEIONNE T o g 19005 MO0 000 MO0 OO0 OO WO0E
CHN200V M 25ms CHI/  CHI 200V M 250 ps CHI / CHI 100V M 5.00s CHI /
25 ms/ div 250 ps/div 5s/div
(d) ol il o 72 T A 5 2 o T (e) B FHM U (£) $6EBBEI (750 % 850 r/min)

) F 52 i 5 1 2
8 KWK

Fig.8 Experimental waveforms
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Sensorless rotor variable-frequency device
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Abstract .

A sensorless speed detection technique is presented for the rotor variable-frequency device. The

current flow direction of main circuit topology is studied and the equivalent circuit is analyzed and modeled

according to the chopper switching on and off times,based on which the relationship between the chopper

voltage and the rotation difference rate is obtained and the actual speed of motor is indirectly achieved by

measuring the chopper voltage. The proposed detection method is fast,accurate and immune to environment

and mechanical vibration,and the measurement can be used as the feedback signal of speed control loop.

Experiment proves its feasibility and effectiveness.
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