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START

DETECT LINE VOLTAGES (eab, ehc, eca)

’

OBTAIN CENTROID VECTORS (e2a, e2b, e2c)
ACCORDING TO VECTOR OPERATION
e2a = {eab — eca)/3
e2b = (ebc — eab)/3
e2c = (eca - ehe)/3

'

OBTAIN (eld, eig) FROM (e2a, e2b, e2¢)
AGCCORDING TO dg—AXIS CONVERSION

y

OBTAIN SYMMETRIC COORDINATE COMPONENTS
(POSITIVE-PHASE-SEQUENCE VOLTAGE,
NEGATIVE-PHASE-SEQUENCE VOLTAGE,

ZERO-PHASE-SEQUENGCE VOLTAGE)
FROM (eld, elq)

'

PERFORM UNBALANGED VOLTAGE COMPENSATICN
BY USING ZERO-PHASE-SEQUENCE VOLTAGE
(PERFORM PFC CONTROL)

v

OBTAIN PHASE VOLTAGES ela, elb, etc EACH ANGLED AT 120°

'

GENERATE CONTROL SIGNAL FOR PWM CONTROL

FIG. 3
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OBTAIN SYMMETRIC COORDINATE COMPONENTS
{POSITIVE-PHASE-SEQUENCE VOLTAGE,
NEGATIVE-PHASE-SEQUENCE VOLTAGE,

ZERO-PHASE-SEQUENGE VOLTAGE)
FROM (el1d, elq)

OBTAIN POSITIVE-PHASE-SEQUENCE VOLTAGES (e1dp, e1qp)
FROM DC COMPONENT OF [e1d, elg]

l

OBTAIN NEGATIVE-PHASE-SEQUENGCE VOLTAGES (e1dn, elgn)
FROM AC COMPONENT OF [eld, elq]

l

OBTAIN PHASE ¢ 10 OF ZERO-PHASE-SEQUENCE VOLTAGE elo
FROM POSITIVE-PHASE-SEQUENCE VOLTAGE [e1dp, efqp] AND
NEGATIVE-PHASE-SEQUENCE VOLTAGE [eldn, elqgn]

@ 1o = 2wts + 2tan"Weiqgp/eldp) + tan"(e1gn/eldn)

l

OBTAIN AMPLITUDE OF ZERO-PHASE-SEQUENCE VOLTAGE elo
FROM NEGATIVE-PHASE-SEQUENCE VOLTAGE [eldn, eiqn]
(e1dn? + eTqn?)1/2

l

OBTAIN ZERO-PHASE-SEQUENGE VOLTAGE elo
elo = (eldn? + e1gn?)"Zcos(wt + ¢ 10)

FIG. 4
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ke = eoat eko

= (eab— eca)/3+ eko

FIG. 5
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eIa = eocat eko

= (eab—eca)/3+ € ko

€la= elat e ko

- (eab— eca)/3+ elo

FIG. 6B
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200

)

THREE-PHASE
GONVERTER

300

LOAD

2a

CPU

N

FIG. 8
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( POWER CONVERSION CONTROL

i«

VOLTAGE DETECTION PROCESS
(PHASE VOLTAGE, SYMMETRICAL COMPONENT)

v

SYNCHRONOUS SIGNAL OPERATION PROCESS

'

CURRENT DETECTION PROCESS

v

VOLTAGE CONTROL PROCESS

!

CURRENT CONTROL PROCESS

'

CONTROL CORRECTION PROCESS

v

S107

TERMINATE PROGESS? N
0

FIG. 9
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FIG. 10A

COMPENSATION FOR VOLTAGE SAG
IS NOT PERFORMED

Tek EIEH 2503/5 _ 2 Acgs

QOutput Voltage v R
utput Voltage v, ssmwnwawﬁsﬁwmwﬁmﬂmwm e
380Vdc .......................... é‘ --------------- E---.E--.--:q
| S ; : : ;
....................... .-..-.I:.... e e 4 e
R . I : e i
InputVoItage ela 1_,, 1i;J |‘ Iith AN AN AL - | |f ) __ HN N I : i"
4:}{ i *‘ }.’:.’:}::::E::::{:::::
In Ita B e
put Voltage ey, 2NN |:1||um il |!||||I|
= 111111 U TERORECT e U’i :1 i if
Input Voltage €ie 2 : I Ul ,1 i i s
g0 v e S0 W ooms oR
Ch 3| 200 vV Ch4
FIG. 10B

VOLTAGE SAG COMPENSATION
IS PERFORMED

Tek 2501 S/ . - 3 Acgs .
380V do* R _ .....................
el linei ettt A LSk A
Input Voltage e, il IV LTV A i
4:'::::f::::E:::.’i::::i:::::]-:::::i:‘.::i::::i::::i;:;:'
I LG T A
Input Voltage o, 2~ W e it
................ ...l..._
Input Voltage elgw; il Tl [ | 3 Il g
| A N \ | ' ) i |
SR 300V ChZ 300 Vv ™ beiﬁs Thi 7 5V
200v  ¢ha

e Ta: 100%—50%—100%
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FIG. 11A

COMPENSATION FOR VOLTAGE SAG
IS NOT PERFORMED

START OF
(10A/V) VOLTA;SE SAG
Tek BT 2.50kS/s + 19 Acgs ’

Output voltage vy, |
380Vde

Input current i 1+ -

1 — TR T R AR IENS SARPAPAS | A SR PR PRV MNP SIS BTN S S0 O NP, SO

Input aurent iy 25

Input curent g3}

Mo oms ChHT 7

FIG. 118

VOLTAGE SAG COMPENSATION

IS PERFORMED

START OF
VOLTAGE SAG
Q10A/V) |
Tek SR 2.SOKS/9+ . 2 Acgs .
Output voltage vy, | s :

380Vde

Input current ig 1= - /-

T e I L [V [ TR S LY B ey P s

Input cumrent 1y 24f. \. . :

Input current 13-}

CHT S0V ChZ T E00V W20 0ms CAT F T8V
chz sio0vV

e 1a ; 50% ath: 1008 elc:100%
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FIG. 12A
COMPENSATION FOR VOLTAGE SAG
IS NOT PERFORMED

RECOVERY QOF
(10A/V) VOLTAGE SAG
)
Tek EHEGEH 2.50kS/s _ v:g Acgs .

Output voltage
380Vdc

Input current ig 4B\ . ;

Input cumrent ibz_,i. 3

Input cwrent 1 caqf:

.0ms Chil F '.

FIG. 12B

VOLTAGE SAG COMPENSATION

iS PERFORMED RECOVERY OF
(10A/V) VOLTA;GE SAG

Tek SXTH 2.50ks/s

QOutput voltage
380Vdc

Input curent ia 4,0/ .

Input aurent ibz-» .

-

Input corrent 1 c3_," .

20 0mE CAT s

ThHT 5.0 00V
chz 5.0

o Ta : 50%—100% e 1b: 100% o l1c: 100§



13/18

FIG. 13A
TekK Run: so.oks:'sr samp!e_r )
Input Voltage S : ‘ j : _
I ]
@Eg o0 v
FIG. 13B Tek Run: SD.OkS/Sr Sample_'_ -
Input  Current - i 5 : *r : T
COMPENSATION FOR [ }E el .
VOLTAGE SAG IS P
NOT PERFORMED i
(20A/V) r
B - 11T T e v
FIG. 13C
Input Current
COMPENSATION FOR
VOLTAGE SAG IS
PERFORMED
(20A/V)
R BT e T T [T B T P
Ch3 1.00V
eta:50% aib: 100% olo: 100%



FIG, T4A

Input Voltage

FIG. 14B

Input Curmrent

COMPENSATION FOR
VOLTAGE SAG IS
NOT PERFORMED

(20A/V)

FIG. 14C

Input  Current

COMPENSATION FOR
VOLTAGE SAG IS
PERFORMED

(20A/V)

Tek Run: 50.0}(5/5r Sampie_..
[ T

Tek EIIIE 50.0kS/s

14/18

7_(_5_5 Acqgs

SRV MR Soms I oY

6 B VLV 1T T T U T vy T

o 1h: 100% elc: 100%



UNBAILANCED RATE (UBR) (%]
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INPUT CURRENT BALANGCED RATE
= MINIMUM VALUE/MAXIMUM VALUE X 100(%)

\\

A

20 40

60 80

PHASE VOLTAGE “e1a” DROP RATE [%]

—@— COMPENSATION PERFORMED
—A— NO COMPENSATION

FIG. 15

100
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