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hvf hcf  

 λ(k) φ(k) P(k) Q(k)  

3.  

  
� IEC  
� q q+ q- WS WQ fU fI U+pk U-pk I+pk

I-pk Time WP WP+ WP- SyncSp  
� φU(k) φI(k) φUi-Uj φUi-Uk φUi-Ii φUi-Ij φUi-Ik  

  

5.10.2  

1.  

 AVG
 

2.  

5.32
 

  

  

 Exp( ) Lin( )  

 
5.32   
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5.11  

5.11.1  

  

1.  

 5.4  

  5.4  

    

Urms<x>[1] Urms<x> / URMS<x> Slip Slip / SLIP 

Umn<x> Umn<x> / UMN<x> η<x> ETA<X> 

Udc<x> Udc<x> / UDC<x> Udef<x> Udef<x> / UDEF<x> 

Urmn<x> Urmn<x> / URMN<x> F<x> F<x> 

Irms<x> Irms<x> / IRMS<x> Uthd<x> Uthd<x> / UTHD<x> 

Imn<x> Imn<x> / IMN<x> Ithd<x> Ithd<x> / ITHD<x> 

Idc<x> Idc<x> / IDC<x> Pthd<x> Pthd<x> / PTHD<x> 

Irmn<x> Irmn<x> / IRMN<x> Uhdf<x> Uhdf<x> / UHDF<x> 

fU<x> fU<x> / FU<x> Ihdf<x> Ihdf<x> / IHDF<x> 

fI<x> fI<x> / FI<x> Utif<x> Utif<x> / UTIF<x> 

U+peak<x> UPPK<x> Itif<x> Itif<x> / ITIF<x> 

I+peak<x> IPPK<x> hcf<x> hcf<x> / HCF<x> 

U-peak<x> UMPK<x> hvf<x> hvc<x> / HVF<x> 

I-peak<x> IMPK<x> U<x>(n) U<x>(n) [1] 

CfU<x> CfU<x> / CFU<x> I<x>(n) I<x>(n) 

CfI<x> CfI<x> / CFI<x> P<x>(n) P<x>(n) 

P<x> P<x> S<x>(n) S<x>(n) 

Pc<x> Pc<x> / PC<x> Q<x>(n) Q<x>(n) 

S<x> S<x> λ <x>(n) LAMBDA<x>(n) 

F1<mode><group> DELTAF1<mode><group> F2<mode><group> DELTAF2<mode><group> 

F3<mode><group> DELTAF3<mode><group> F4<mode><group> DELTAF4<mode><group> 

P1<group> DELTAP1<group> P2<group> DELTAP2<group> 

P3<group> DELTAP3<group>   

Q<x> Q<x>  PHI<x>(n) 

λ <x> LAMBDA<x> U<x>(n) UPHI<x>(n) 

 PHI<x> I<x>(n) IPHI<x>(n) 

WP<x> WP<x> Z<x>(n) Z<x>(n) 

WP+<x> WPP<x> RS<x>(n) RS<x>(n) 

WP-<x> WPM<x> XS<x>(n) XS<x>(n) 

WS<x> WS<x> RP<x>(n) RP<x>(n) 

WQ<x> WQ<x> XP<x>(n) XP<x>(n) 

q<x> q<x> / AH<x> Uhdf<x>(n) UHDF<x>(n) 
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q+<x> qP<x> / AHP<x> Ihdf<x>(n) IHDF<x>(n) 

q-<x> qM<x> / AHM<x> Phdf<x>(n) PHDF<x>(n) 

Pdc<x> PDC<x> Speed Speed / SPEED 

Pdc+<x> PDCP<x> Torque Torque / TORQUE 

Pdc-<x> PDCM<x> Theta Theta / THETA 

SyncSp SyncSp / SYNC Pm PM 

Torque Torque / TORQUE Speed Speed / SPEED 

 F1~F20[2] Slip Slip / SLIP 

A SA η <x> ETA<X> 

B SB Udef<x> Udef<x> / UDEF<x> 

C SC F<x> F<x> 

 [1] x n n=1

( ) <> x

 

 [2] F1~F20 Fm Fn n >m F1 = F2 + F3

F3 = F2 + F1  

 11 + / ABS( ) SQR(
) SQRT( ) LOG( ) LOG10(
) EXP( ) NEG( ) 5.5  

2.  

 2  

2 2
 

 SQRT( SQR(Urms2) – 
SQR( Urms2(1) ) )  

5.11.2  

1. /  

Measure
F1~F20 5.33  

5.5   

  

+ – * /  

ABS  

SQR  

SQRT  

LOG  

LOG10  

NEG  

EXP  
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2.  

5.34  

 

5.34   

  

5.12  
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Setting 5.35
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5.35   

5.6  

5.6   
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6.  

/

6.1  

 
6.1   

6.1  

5.12  

6.2  

6.2  

1.  

 
6.2

6.3  

 

6.3  

2.  

  

� 1~ 255  

 

6.2  
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�  \ / * |  
�  

  

3.  

 6.4  

 

6.4  

4.  

 ZIT6000 6.2
6.5  

 6.5  

 

6.5  

6.3  

ZIT6000 /
/ 6.2

6.6  
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6.6  

6.4 /  

 / ZIT6000
6.1

/
6.7

 

6.5  

6.5.1  

  

 1  

 6.8

6.8  

 
0~260

 

 
6.9  

 

6.8   

 
6.7   
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6.9   

 2  

 6.9
 

6.5.2  

 Shift
Shift Shift

6.1
6.10  

6.6  

ZIT6000

 

 6.1 6.11
 

 

6.10   
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6.11  

 6.11
ESC Capture

6.11  

6.7  

 ZIT6000 6.1
Language 6.12  

 

6.12  

6.8  

 ZIT6000
 

 

6.13 ZIT6000  

 6.1 6.13
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6.9  

 ZIT6000
ZIT6000 FPGA

DSP 6.1
6.14  

 

6.14  

 6.14
 

6.10  

 ZIT6000  

 6.1 6.15
ZIT6000 IP DNS IP
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6.11  

ZIT6000
6.1



 

 
 

ZIT6000

6.16  

 

6.16   

 

 6.17  

 

  

6.12  

 ZIT6000 FPGA
DSP 6.1
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6.13  

ZIT6000
6.1

6.19
 

 

6.19  

6.14  

 ZIT6000
VGA 6.1

6.20  
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6.20   

6.15  

ZIT6000
6.1

6.21  

 

6.21  

6.16  

6.16.1  

 
 

6.16.2  

1.  

 Store 6.22
 

6.22
 

 

6.22

 

 

6.22

 

 

 

6.22   
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6.22
6.22

 

2.  

 

 

 6.22
6.23  

3.  

  

 1  

 6.22  

 
 

 2  

 

6.22
6.24

6.22  

 3  

6.22
6.25

  

� 
 

� 

 
� 

( )
 

� 
 

 4  
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6.24   

 

6.25   
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 6.24
6.26  

 

6.26   

 : :
00:00:00~23:59:59

 

2 29  

 5  

6.24
6.28

( )  

 
6.28   

 

6.29
1~ 4 1~4  

 

6.27   
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6.30
6.30  

 

6.30  

 

6.28
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 6.31  

 

 
 

 

6.32  

  

  

�  
�  
� +

 

6.24
6.33  

 

.pad .csv 6.1  

6.1   

   

.csv 
ASCII  PC Excel  

.pad  ZIT6000
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6.41

50MB 200  

 

6.41   

  

6.24 6.42
 

50MB

 

  

6.24
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pad
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 6.44
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6.42   
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6.47   
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7. /  

7.1  

400-888-4005  

7.1   

  

 

 

 

 

 

 

 

 

 

 

 

OFF 

 

 

 
 

 

 
 

 

  

 

 

 

 

 

GPIB  

 

7.2  

 

7.2  

  

 3  

 3  
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8.  

8.1  

8.1.1  

8.1   

 

 

 

  

8.1.2  

8.2   

 

 

 

8.1.3  

 8.3   

 

 

 

8.1.4  

 8.4    

  

 
300mV 1V 3V 10V 30V 100V 300V 600V

1000V 1500V 1.33  
3 

 2600V RMS 1500V  

 

(1s ) 
3000V RMS 1600V  

 5MΩ 5pF 

8.1.5  

1.  

 

  

 
  

 BNC  

 

  

  

 

 
4  
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8.5   

 

 30mV 100mV 300mV 1V 3V 10V 3 

 5  

 

(1s ) 
10  

 1MΩ 40pF 

2. 5A  

 8.6  5A  

 
  

 10mA 30mA 100mA 300mA 1A 3A 5A 3 
 15A RMS 6.5A  

 

(1s ) 
22.5A RMS 10A  

 100mΩ 0.07μ H 

8.1.6  

8.7   

 DC 0.1Hz~500kHz 

8.1.7  

8.8   

 1000Vrms 

 120dB/100KHz 

8.1.8  

8.9   

 OFF 1KHz 10KHz 100KHz 

 OFF 500Hz 

8.1.9  

8.10   

  

 

 
U I 140% 

330% 

 
U I 30% 

300% 

8.1.10 A/D  

8.11  A/D  
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A/D  16  

 500KSPS 

8.2  
 8.1   

8.3  

8.3.1  

ZIT6000  

: 23 5 C : 30~75%RH : : 0V
: OFF OFF OFF λ ( )  1

: 3 30 f 500ms  

8.12  ZIT6000  

       (%  + % ) 

DC 

 
0.05+0.10 

 

5A  0.05+0.10+20μA 

0.1Hz  f < 30Hz / /  0.10+0.20 

30Hz  f < 45Hz / /  0.10+0.10 

45Hz  f  66Hz 

/ /  

0.05+0.05  

5A  

66Hz < f  1kHz / /  0.10+0.10 

1kHz < f  10kHz / /  0.20+0.10 

10kHz < f  50kHz / /  0.30+0.10 

50kHz< f  100kHz / /  2.00+0.50 

100kHz < f  500kHz / /  5.00+1.00 

 

�  

� 0.1~10Hz  

�   

� 10Hz ~45Hz 33V  

� 100kHz~500kHz 3.3V  

� 10kHz~500kHz 330V  

  

 9”  

 800 480  
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1000V

330V

33V

3.3V

10Hz 45Hz 10kHz 100kHz 500kHz 1MHz  

�  

� 10Hz~45Hz 3A  

� 30kHz~500kHz  

� 10kHz~500kHz 0.33A  

� 5kHz~500kHz 3A  

5A

3A

0.33A

10Hz 45Hz 10kHz 100kHz 500kHz 1MHz5kHz 30kHz  

� Upk Ipk 3%( )

3%+5mV( ) 300%  

� DC 50ppm/  

� DC 20μA/  

� DC 0.02mV/  

� DC 500V 1V 0.05mV  

� AC 300Vrms 1V 0.3mVrms  

� 0.0015 I2%  

� 0.0015 I2%+5 I2μA  

I (A)  

� 10ms 0.5%  

� 50ms 0.1%  

� 100ms 0.05%  
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8.3.2  

 

� Udc Idc 0~ 130%  

� Urms Irms 1~130%  

� Umn Imn 10~ 130%  

� Urmn Irmn 10~ 130%  

� 110% 110%~130% 1.5  

8.3.3  

�  140% 

�  Urms Irms 0.5%  

� Umn Urmn Imn Irmn 1%  

8.3.4  

�  1kHz  

45Hz  f  66Hz: 0.2% f < 45Hz: 0.5%  

� 10kHz  

f  66Hz: 0.2% 66Hz < f  500Hz: 0.5%  

� 100kHz  

f  500Hz: 0.2% 500Hz < f  5kHz: 0.5%  

8.3.5  

0.01%/  

8.3.6 12  

12 6 (6 0.5)  

8.4  

 (6 )   

: 23 5 C : 30~75%RH : : 0V
: OFF OFF OFF λ ( )  1

: 3 30 f 500mS  

8.4.1  
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 8.13  ZIT6000

 (%  + % ) 

DC 
 0.05 + 0.10 

5A  0.05+0.10+20μA  

0.1Hz  f < 30Hz /  0.20+0.40 

30Hz  f < 45Hz /  0.10+0.20 

45Hz  f  66Hz 
 

0.05+0.05 
5A  

66Hz < f  1kHz /  0.20+0.10 

1kHz < f  10kHz /  0.30+0.20 

10kHz < f  50kHz /  0.30+0.20 

50kHz< f  100kHz /  2.00+1.00 

100kHz < f  500kHz /  8.00+2.00 

  

� 

 

� 0.003 I2% 

� 0.003 I2%+5 I2μA  

I (A)  

� 10ms 0.5%  

� 50ms 0.1%  

� 100ms 0.05%  

 

8.4.2  

 

� 0~ 130%  

� 1~130% 0~ 130%  

� 110% 110%~130% 1.5  

8.4.3  

�  1kHz  

45Hz  f  66Hz: 0.3% f < 45Hz: 1%  

� 10kHz  

f  66Hz: 0.3% 66Hz < f  500Hz: 1%  

� 100kHz  

f  500Hz: 0.3% 500Hz < f  5kHz: 1%  

8.4.4  

: 50Hz : 0V : OFF 500mS  
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� 0.005  

8.4.5  

0.01%/  

8.5  

8.14   

 

 (Normal Mode) 

8

8 2 

 

 (Harmonic Mode) 

1kHz 80

3 

IEC  IEC61000-3-2 IEC61000-4-7  

 

 (Flicker Mode) 

IEC61000-3-3 IEC61000-4-15

 

FFT  
FFT( )

 

  

8.6  

8.15   

  

(V)  
Urms: Umn:  
Udc: Urmn:   

(A) 
Irms: Imn:  
Idc: Irmn:   

(W) P 
(VA)  S 
(var)  Q 
  λ  

(°)  φ 
(Hz) fU(FreqU): fI(FreqI):  

(V)  
U+pk: U-pk:  

(A) 
I+pk: I-pk:  

 CfU CfI  
(W) Pc  ( IEC76-1(1976) IEEE C57.12.90-1993 IEC76-1(1993)) 

 η  

 

Time  WP  

WP+ ( ) WP- ( ) 

q q+ q- WS WQ
Irms Imn Idc Irmn  

 F1~F20 

8.7 /  
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8.16  /  

  

  

 3 

 

 

• ( )  

( WP DC q ) 

• 

9600  

 

5  

1P2W( 2 ) 1P3W( 3 ) 3P3W( 3 ) 3P4W( 4 )

3P3W(3V3A)( 3 3 3 ) 

 

  
: : 

 

 
PT CT 0.0001~99999.9999

PT CT  

  

         

 

 

• 2 4 8 16 32 64  

• 8 16 32 64 128 256  

 

2 4 8 16 32 64  

 50ms 100ms 250ms 500ms 1s 2s 5s 10s 20s  

  

   

  

 1  

8.8 PLL  

8.17  PLL  

PLL  S/s  

FFT  

 

 

  

10~20Hz f×3200 3 128 9600 

20~40Hz f×1600 6 128 9600 

40~55Hz f×960 10 128 9600 

55~75 Hz f×800 12 128 9600 

75~150Hz f×480 20 128 9600 

150Hz~440Hz f×320 30 128 9600 

440Hz ~1.1KHz f×160 60 80 9600 

1.1KHz~2.6KHz f×80 120 40 9600 
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8.9 / /IEC  

8.18  / /IEC  

    

 0.5Hz-100kHz 10Hz-2.6kHz 50Hz 60Hz 

 200kHz    

 

1. 250ms

>10 

2.SYNC  

1. 10Hz-2.6kHz 

2.SYNC  

3. PLL  

1. 50Hz

60Hz  

2.SYNC  

3. PLL  

 4000 9600 9600 

8.10 FFT  
8.19  FFT  

  

 
Σ   

 4 (FFT1  FFT2  FFT3  FFT4) 
 20000 200000  

 100ms 1s 
 100kHz 

 1Hz 10Hz 
  

/  20k  200k  
200kS/s 0.1s 1s 

 200kHz 
 FFT ( 1s) 

FFT 200k 1s 20k 100ms  

8.11  
8.20   

  

 
 

 U I Trig In None 
 10~4000  
 0 1~3600s ( ) 

 0.1Hz ~1kHz 

8.12  
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8.21   

  
WP  / /  

 
 

0000h00m00s ~ 10000h00m00s 

 

(10000 )

/ (±999999M)

 

 ±( + ) 

 ± 0.02% 

8.13  

8.22   

 
FFT

 
  
 +  
 CSV PAD  

 U  

8.14  
8.23   

 4G 660 ( ) 

USB  USB  

8.15  

8.24   

  

 100~240VAC 
 50~60Hz 
 200W 

 T3AL250V 
 30  
 5 40 80% R.H.  
 -20 50  
 -20 50  

VGA  VGA  

 
GPIB 1000Mbit LAN RS-232 USB2.0 High Speed Device

USB2.0  High Speed  Host U  

 
IEC/EN 61010-1 2010 IEC/EN 61010-2-030:2010 CAT  1000V

2 

EMC  IEC/EN61326:2013 

8.16  

ZIT6000 8.2 8.3 8.4  
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8.2  1 

 
8.3  2 

 

8.4  3 



   

 

ZIT6000

 

9.  
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A  

  

U  

I  

P  

S  

Q  

Pc  

Pdc  

Pm  

λ   

η  

q q  

q+ q+  

q- q-  

WS  

WQ  

WP WP  

WP+ WP+  

WP- WP-  

U+pk  

U-pk  

I+pk  

I-pk  

CfU  

CfI  

φ   

ΦU U  

Φ I I  

Rs  

Rp  

Z  

Xs  

Xp  

Uhdf  

Ihdf  

Phdf  

Uthd  

Ithd  
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Pthd  

Uthf  

Ithf  

Utif  

Itif  

hvf  

hcf  

Upercn n=1~4  
Upercn n

 

Ipercn n=1~4  
Iperc1~Iperc6 1~4

 

Torque  

speed  

thdV  

thd_ind  

thdCmp  

tdd  

din  

thdc  

pwhd  

thc  

pohc 21  

ihc  

tdcv  

tidv   

tshdv  

tdcc   

tdrc  

tidc   

tshdc  
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B  

  

 
 

 

 

U [V] 

 Urms 

 Umn 

 Udc 

 Urmn 

Urms Umn Udc Urmn 

� �2

0

1
�
T

f t dt
T  

� �
0

1×
2 2

T

f t dt
T �

π

 
 

� �
0

1 T

f t dt
T �  

� �
0

1 T

f t dt
T �  

 

I [A] 

 Irms 

 Imn 

 Idc 

 Irmn 

Irms Imn Idc Irmn 

� �2

0

1
�
T

f t dt
T  

� �
0

1×
2 2

T

f t dt
T �

π

 
� �

0

1 T

f t dt
T �  

� �
0

1 T

f t dt
T �  

P [W] 

AVG[u(n)  i(n)] 

AVG[] [] n

 

Pdc 
WP/Time 

WP Time  

S [VA] 

Type1 Type2 U  I 

Type3 2 2P Q�  

Q [var] 

Type1 Type2 2 2s S P	 � s -1 1 

Type3 

� �
max

k min

Q k
�



 

Q(k) = Ur(k) · Ij(k) - Uj(k) · Ir(k) Ur(k) Ir(k) U(k) I(k)

 

Uj(k) Ij(k) U(k) I(k)

 

λ P/S 

φ [°] 1 Pcos
S

� � �

 �
� � (D)/ (G) 360°  

fU (FreqU) [Hz] 

fI (FreqI) [Hz] 

(fU) (fI) 

2 fU fI 

U+pk [V] u(n) 

U-pk [V] u(n) 

I+pk [A] i(n) 

I-pk [A] i(n) 
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CfU 

CfI 

pk

rms

U
CfU=

U  
Upk =|U+pk| |U-pk|

RMS

[--------] 

pk

rms

CfI=
I
I  

Ipk = |I+pk| |I-pk|

RMS [--------] 

Pc [W] 

IEC76-1(1976),IEEE C57.12.90-1993 IEC76-1(1993) 

2

rms

mn

P

UP1 P2
U

� �
� 
 �

� �  
P1 P2  

mn rms

mn

U UP 1
U

� ��
�
 �

� �  

RMS MEAN [--------]  

 

[h:m:s]  

 

[Wh] 

WP 

WP+ 

WP- 

� � � �
N

n 1

1 u n i n Time
N �

	 	

 

N WP

WP+ P WP- P

 

 

[Ah] 

q 

q+ 

q- 

RMS 

MEAN 

RMEAN 

� �
N

n 1

1 i n Time
N �



 

i(n) n N

 

q q+ i(n) q- i(n)

 

DC 

 

WS[VAh] 

� �
N

n 1

1 S n Time
N �



 

n N  

 

WQ[varh] 
� �

N

n 1

1 | Q n | Time
N �



 
n N  

∑ 

 

WS∑[VAh] 
� �

N

n 1

1 S n Time
N �

	
 

 

n N  

WQ∑[varh] 
� �

N

n 1

1 | QS n | Time
N �

	

 

n N  

λ∑ P
S



  

∑[ ] 1cos�
� �

 �
 �
� �






P
S  
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∑ 

 

 
3  

1P3W 

3  

3P3W 

3 3  

3P3W(3V3A) 

4  

3P4W 

U∑[V] (U1 + U2)  ⁄  2 (U1 + U2 + U3)  ⁄  3 

I∑[V] (I1 + I2)  ⁄  2 (I1 + I2 + I3)  ⁄  3 

P∑[V] P1 + P2 P1 + P2 + P3 

S∑[V] 

TYPE1 

TYPE2 
S1 + S2 � �3 S1 S2

2
�

 
� �3 S1 S2 S3

3
� �

 
S1 + S2 + S3 

TYPE3 2 2P Q�
 
  

Q∑[var] 

TYPE1 Q1 + Q2 Q1 + Q2 + Q3 

TYPE2 2 2P S  �
 
  

TYPE3 Q1 + Q2 Q1 + Q2 + Q3 

Pc∑[var] Pc1 + Pc2 
Pc1 + Pc2 + 

Pc3 

WP∑[Wh] 

WP∑ WP1+WP2 
WP1 + WP2 

+ WP3 

WP+∑ WP+1 + WP+2 
WP+1 + WP+2 

+ WP+3 

WP-∑ WP-1 + WP-2 
WP-1 + WP-2 + 

WP-3 

q∑[Ah] 

q∑ q1 + q2 q1 + q2 + q3 

q+∑ q+1 + q+2 q+1 + q+2 + q+3 

q_∑ q-1 + q-2 q-1 + q-2 + q-3 

 

� u(n) ( )  

� i(n) ( )  

� AVG[ ] [ ] ZIT6000

 

� P A P B A B A B ZIT6000

 

� 1 2 3 U I P S Q Pc WP q

1 2 3 2 3 4 2 3 4 1

2 3  

� ZIT6000 S Q (

TYPE3 Q )

 

� Q[var] Q (-) Q (+) Q

Q  
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