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WT3000
MODEL( ) SUFFIX( )

 
YOKOGAWA
Made  in  Japan

YOKOGAWA
Made  in  Japan

• 
/     

760301     : 1
760302     : 2
760303     : 3
760304     : 4
     100~240VAC

 -01    30A ( 760301 )
 -10        2A ( 760301 )
 -02    30A ( 760302 )
 -20        2A ( 760302 )
 -03    30A ( 760303 )
 -30      2A ( 760303 )
 -04    30A ( 760304 )
 -40        2A ( 760304 )

  -SV    
  -MV   

   -D  UL CSA
   -F  VDE
   -Q  BS
   -R  AS
   -H  GB ( CCC )

    /G5*1                                                                                 
     ( /G6 /G5 2006 6 )
    /G6*1 

     ( IEC   
     FFT )
    /B5 
    /DT Delta
    /FQ ( )
    /DA 20 D/A
    /V1 VGA
    /C2* RS-232
    /C12* USB (PC)
    /C5 USB ( )
    /C7 
    /FL 
    /CC 
*1 WT3000 /G5 /G6
 /G5: 1.01
 /G6: 3.01
 /G6 /G5 /G6  
 
*2 
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 1 2 30A UL/CSA
20 D/A 760302-02-MV-D/B5/DA

• No. ( )
 

(WEEE) 2002/96/EC
WEEE (2002/96/EC)

( )

WEEE 1
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  /   
  

 A1006WD 1 UL, CSA   
                        125V, 7A
 A1009WD 1 VDE
   250V, 10A
 A1054WD 1 BS
   250V, 10A
 A1024WD 1 AS
   250V, 10A
 A1064WD 1 GB ( CCC )
   250V, 10A

 A1463EF 1 250V 6.3A
   

 A9088ZM 2 1 2
  B9318FX 1 4

  758931                
   760301: 1
   760302: 2
   760303: 3
   760304: 4  

  B9316FX 2 
   /B5
36   A1005JD 1 D/A
   /DA

(Vol 1/3) IM760301-01E 1 
  IM760301-17E 1 CD-ROM

(Vol 2/3)   (CD-ROM : B9318ZZ)

  IM760301-51E 1 -MV, /G5, /G6, /B5,   
(Vol 3/3)   /DT, /DA, /V1, /C7, /FL /CC

A9088ZM B9318FX

A1463EF

 
758931 B9316FX

36
A1005JD

( )
IM760301-01E

Vol 1/3

IM760301-51E

Vol 3/3

IM760301-17E (CD-ROM)

Vol 2/3

A1006WD
(-D)

A1009WD
(-F)

A1024WD
(-R)

( )

A1054WD
(-Q)

A1064WD
(-H)
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( )

 /  
   

 758917 1 2 758922 758929   
   0.75 1000V

 758923 1 2 600V
  758931 1 2 1000V

 758922 1 2 758917               
               300V

  758929 1 2 758917    
   1000V

 758921 1 2 758917   
   1000V 25A  

BNC-BNC  366924 1 42V 1
  366925 1 42V 2

 B9284LK 1 WT3000    
   0.5

 758924 1 BNC-4mm 500V
 366971 1 9 pin*1 25 pin*2   

   *1 EIA-574
    *2 EIA-232 (S-232)

 
758917 758922

758929 758921

 
758923

B9284LK

758931

BNC
366924 (1 )
366925 (2 )

366971758924

( )

 /  
   

 B9316FX 10 1 10
 A1463EF 2 250V 6.3A
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IEC 01 ( )

 

 
 

 
 

 
 

 ON ( )

 OFF ( )
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• 
 

 

• 
 

• 
 

• 
 

• 
 

• 
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      /

 3~11

      

      
2

 

SHIFT+
SHIFT+ shift 

k 1000 : 12kg, 100kHz
K 1024 : 459KB( )
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WT3000

IM760301-51C

3.2

3.3 3.4  

3.8

3.9~3.11

4

5.1~5.10
5.11~5.15

6
7

/

3.5 3.7

( 3.6

/

/

8

9

IM760301-17E (CD-ROM)

PC

GP-IB

IM760301-51C

- 
IEC

Delta

FFT

D/A
RGB (VGA)

 
IM760301-51C

RS-232 USB

IM760301-17E (CD-ROM)
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1 1.1 

START STOP

REMOTE

CAL

SENSOR RATIO

MEASURING
RMS MEAN DC RMEAN

CURRENT RANGEVOLTAGE RANGE

MEASURING
RMS MEAN DC RMEAN

ALL

INPUT INFO.

MOTOR
SET

CURSOR NULL

MENU STORE SET

MENU

LOWER ITEM LOWER FORM ALLUSER SET

DISPLAY ITEM & ELEMENT

2

3 4

COMPEN

ESC
ELEMENT

ELEMENT

1

WIRING MODE AUTO MODE AUTO

EXT SENSOR

RESET SET

PAGE PAGE

SCALING

HRM SET MEASURE SYNC SOURCE

AVGLINE FILTER
FREQ
FILTER

FILE

PRINT MISC

STOREIMAGE SAVE

HELP

NUMERIC WAVE

OTHERS

ITEM FORM

U / I / P

WP/q/
TIME

USER ELEMENT

UPDATE
RATE HOLD

SINGLE

INTEG

LOCAL

SHIFT

YOKOGAWA WT3000 PRECISION  POWER  ANALYZER
MOTOR  VERSION

ESC

PC
PC

( 9.1 )

( 3.1 )

 
( 3.4 )

SET

RESET

PAGE
WT3000

PAGE    PAGE    
( 5.1 )

( 1.2 )

SHIFT
SHIFT

SHIFT
(

IM760301-51C)

USB
USB

USB

( 3.3 )
( 11.5 )

1 ( 2.3 )
2

3
4

ELEMENT
VOLTAGE

±
1000V   MAX

1000VMAX

±

CURRENT

1

30A    MAX

EXT

CAT II
ALL TERMINALS
1000V MAX TO

ELEMENT
VOLTAGE

±
1000V   MAX

1000VMAX

±

CURRENT

2

30A    MAX

EXT

CAT II
ALL TERMINALS
1000V MAX TO

ELEMENT
VOLTAGE

±
1000V   MAX

1000VMAX

±

CURRENT

3

30A    MAX

EXT EXT

CAT II
ALL TERMINALS
1000V MAX TO

ELEMENT
VOLTAGE

±
1000V   MAX

1000VMAX

±

CURRENT

4

30A    MAX

CAT II
ALL TERMINALS
1000V MAX TO

TORQUE

± 20V MAX

± 20V MAX

SPEED

42Vpk MAX

D/A OUTPUT

VIDEO-OUT
(VGA)

GP-IB
(IEEE488)

SERIAL
(RS-232) / USB

EXT. CLK

ETHERNET
100BASE-TX

MEAS. START

100-240V AC      50/60Hz
200VA  MAX
FUSE  250V  T  6.3A ( )

 
IM760301-51C

( 10.8 )

 ● /
( 4.7 )

 ● PLL
( )

IM760301-51C

RS-232 USB (PC )( )

IM760301-17E(CD-ROM)

GP-IB
IM760301-17E(CD-ROM)

RGB (VGA) ( )
(  

IM760301-51C)
D/A ( )

(
IM760301-51C)

( )
(

IM760301-51C)

( )
(

IM760301-51C)

( 3.8
3.9 3.11 )

  
( 3.10 )

( 3.8~3.11 )

1   
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( 3.2 )
( )

 
( 3.2 )

  

 

1.1  
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1 1.2 

  

SENSOR RATIO

MEASURING
RMS MEAN DC RMEAN

CURRENT RANGEVOLTAGE RANGE

MEASURING
RMS MEAN DC RMEAN

ALL

INPUT INFO.

DISPLAY ITEM & ELEMENT

2

3 4

COMPEN

ELEMENT

ELEMENT

1

WIRING MODE AUTO MODE AUTO

EXT SENSOR

• WIRING  ( 4.1 4.2 5.7 5.8 )
 

COMPEN

• SHIFT+WIRING (INPUT INFO.)  ( 3.16 4.1 )
 

• ELEMENT  ( 4.1 4.2 )
• 
• 

• SHIFT+ELEMENT(ALL)  ( 4.1 4.2 )
 ELEMENT

•     ( 4.3 4.4 )
 AUTO ( )

• AUTO  ( 4.3 4.4 )
 AUTO

SHIFT+(AUTO) AUTO

• EXT SENSOR  ( 4.4 )
 EXT SENSOR EXT SENSOR CURRENT RANGE

EXT SENSOR

EXT SENSOR

• SHIFT+EXT SENSOR (SENSOR RATIO)  ( 4.4 )
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START STOP

REMOTE

CAL

MOTOR
SET

CURSOR NULL

LOWER ITEM LOWER FORM ALLUSER SET

DISPLAY ITEM & ELEMENT
RESET SET

PAGE PAGE

SCALING

HRM SET MEASURE SYNC SOURCE

AVGLINE FILTER
FREQ
FILTER

NUMERIC WAVE

OTHERS

ITEM FORM

U / I / P

WP/q/
TIME

USER ELEMENT

UPDATE
RATE HOLD

SINGLE

INTEG

LOCAL

SHIFT

• SCALING  ( 4.5 )
 VT CT 

VT CT VT/CT 

• LINE FILTER  ( 4.8 )
 ( )

• SHIFT+LINE FILTER (FREQ FILTER)  ( 4.8 )
 (

)

• AVG  ( 4.9 )
 

• SYNC SOURCE  ( 4.7 )
• (

) ( )
• SHIFT+ELEMENT (ALL)

• UPDATE RATE  ( 4.10 )
 ( )

( )

• HOLD  ( 4.11 )
 HOLD HOLD HOLD

HOLD

• SINGLE  ( 4.11 )
 SINGLE

1.2  
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1/   

START STOP

REMOTE

CAL

SENSOR RATIO

MEASURING
RMS MEAN DC RMEAN

CURRENT RANGEVOLTAGE RANGE

MEASURING
RMS MEAN DC RMEAN

ALL

INPUT INFO.

LOWER ITEM LOWER FORM ALLUSER SET

DISPLAY ITEM & ELEMENT

2

3 4

COMPEN

ELEMENT

ELEMENT

1

WIRING MODE AUTO MODE AUTO

EXT SENSOR

RESET SET

PAGE PAGE

NUMERIC WAVE

OTHERS

ITEM FORM

U / I / P

WP/q/
TIME

USER ELEMENT

UPDATE
RATE HOLD

SINGLE

INTEG

LOCAL

SHIFT

• MODE  ( 5.2 )
 

(RMS) (MEAN) (DC)
(RMEAN)

• NUMERIC  ( 3.15 5.1 (/G6 /G5 )
IM760301-51C)

 
• ITEM ( )

• FORM ( )
(/G6 /G5)

• WAVE  ( 3.15 6.1~6.8 )
 

• ITEM ( )

• FORM ( )

• OTHERS  ( 3.15 7.1~7.6 7.8 ( )
IM760301-51C)

 *1 *1 IEC *2

*2 FFT*2 *3 *4

*1 /G6 /G5
*2 /G6
*3 /FL
*4 /CC

  

1.2  
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START STOP

REMOTE

CAL

MOTOR
SET

CURSOR NULL

LOWER ITEM LOWER FORM ALLUSER SET

DISPLAY ITEM & ELEMENT
RESET SET

PAGE PAGE

SCALING

HRM SET MEASURE SYNC SOURCE

AVGLINE FILTER
FREQ
FILTER

NUMERIC WAVE

OTHERS

ITEM FORM

U / I / P

WP/q/
TIME

USER ELEMENT

UPDATE
RATE HOLD

SINGLE

INTEG

LOCAL

SHIFT

• ITEM  ( 5.1 6.4 6.5 7.2 7.3 7.6 ( )
IM760301-51C)

 NUMERIC WAVE OTHERS 

• SHIFT+ITEM (LOWER ITEM)  ( 5.1 6.4 6.5 7.2 7.3 7.6
( ) IM760301-51C)

 OTHERS 2
( )

• FORM  ( 5.1 6.2 6.3 6.6~6.8 7.4 7.5 7.8
( ) IM760301-51C)

 NUMERIC WAVE OTHERS

• SHIFT+FORM (LOWER FORM)  ( 5.1 6.2 6.3 6.6~6.8 7.4 7.5
7.8 ( ) IM760301-51C)

 OTHERS 2
( )

• U/I/P S/Q/λ/φ WP/q/TIME FU/FI/η  ( 5.1 )
 U/I/P : U  I  P  U/I/P

  U  
• ITEM
• 
• U I RMS

Urms
• S/Q/λ/φ WP/q/TIME FU/FI/η U/I/P

1.2  
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1• USER  ( 5.1 )
 USER ( )

• ITEM
• ( )4
• USER
• 

• SHIFT+USER (USER SET)  ( 5.1 )
 ( ) USER

• ELEMENT  ( 5.1 )
 4 ELEMENT

1  2  3  4  ΣA  ΣB  1   

• ITEM
• 
• WT3000

• SHIFT+ELEMENT (ALL)  ( 5.1 )
 4 SHIFT+ELEMENT (ALL)

ELEMENT 1  2  
3  4  ΣA  ΣB  1  
SHIFT+ELEMENT (ALL)

• ITEM
• 
• WT3000

• MEASURE  ( 5.4~5.6 5.9 5.10 10.3 10.9 )
 

/

• SHIFT+MEASURE (CURSOR)  ( 6.9 7.7 ( )
IM760301-51C)

 ( )

1.2  
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D/A ( ) ( ) ( )
  

START STOP

REMOTE

CAL

MOTOR
SET

CURSOR NULL

LOWER ITEM LOWER FORM ALLUSER SET

DISPLAY ITEM & ELEMENT
RESET SET

PAGE PAGE

SCALING

HRM SET MEASURE SYNC SOURCE

AVGLINE FILTER
FREQ
FILTER

NUMERIC WAVE

OTHERS

ITEM FORM

U / I / P

WP/q/
TIME

USER ELEMENT

UPDATE
RATE HOLD

SINGLE

INTEG

LOCAL

SHIFT

• INTEG  ( 5.11~5.14 D/A ( )
IM760301-51E)

 /
/ D/A ( )

• SHIFT+SCALING (MOTOR SET)  ( IM760301-51C)
 

• HRM SET  ( IM760301-51C)
 

/ /
  

START STOP

MOTOR
SET

CURSOR NULL

MENU STORE SET

MENU

LOWER ITEM LOWER FORM ALLUSER SET

PAGE PAGE

SCALING

HRM SET MEASURE SYNC SOURCE

AVGLINE FILTER
FREQ
FILTER

FILE

PRINT MISC

STOREIMAGE SAVE

HELP

ITEM FORM USER ELEMENT INTEG SHIFT

• STORE  ( 8.4 )

• SHIFT+STORE (STORE SET)  ( 8.1~8.3 8.5 8.6 )

• FILE  ( 9.1~9.3 9.5~9.9 )
 /

/

• IMAGE SAVE  ( 9.4 )
 

1.2  
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1• SHIFT+IMAGE SAVE (MENU)  ( 9.4 )
 

• PRINT  ( IM760301-51C)
 

• SHIFT+PRINT (MENU)  ( IM760301-51C)
 

 

START STOP

REMOTE

CAL

MOTOR
SET

CURSOR NULL

MENU STORE SET

MENU

LOWER ITEM LOWER FORM ALLUSER SET

DISPLAY ITEM & ELEMENT
RESET SET

PAGE PAGE

SCALING

HRM SET MEASURE SYNC SOURCE

AVGLINE FILTER
FREQ
FILTER

FILE

PRINT MISC

STOREIMAGE SAVE

HELP

NUMERIC WAVE

OTHERS

ITEM FORM

U / I / P

WP/q/
TIME

USER ELEMENT

UPDATE
RATE HOLD

SINGLE

INTEG

LOCAL

SHIFT

 

• SHIFT+SINGLE (CAL)  ( 10.1 )
 WT3000

• SHIFT+SYNC SOURCE (NULL)  ( 10.2 )
 SHIFT+SYNC SOURCE (NULL) NULL NULL

SHIFT+SYNC SOURCE (NULL) NULL
NULL

• MISC  ( 3.12 3.13 3.17 4.6 10.4~10.7 11.3 11.4 D/A
RS-232 IM760301-51C)

 / 

D/A ( ) ( GP-
IB/RS-232( )/ ( ) ) LAN

( )

• HELP  ( 10.8 )
 

• LOCAL  ( IM760301-17E (CD-ROM))
 WT3000 (REMOTE ) (WT3000

))

1.2  
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 1.3 

( )
( )

/  ( 3.11 )

 ( 5.1 )

( 3.16 )

 ( 5.1 )

 ( 4.3 )
 ( 4.10 )

 ( 4.7 )

 ( 5.11 )

 ( 5.1 )

● 
 ( 4.3 )
●  
 ( 4.1 )
● /  
 ( 5.2 )

( )

/  
( 5.11 )

( 5.1 )

  
140% 
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2

 2.1 

ELEMENT
VOLTAGE

±

±

CURRENT EXT

VT CT

/

PC /
USB ( )

PC

D/A ( )

( )
/

/

GP-IB /
RS-232 ( )/

( )/
USB ( ) RGB

(VGA) ( )

USB ( )

2   
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2~4
1

2~4

DSP
1

Delta
DSP

( )

MATH-DSP
( )

U

I

EXT

A/D

A/D

CPU

8.4

RGB
( )

( )

RS-232
( )

PC

GP-IB

( )

D/A

DSP

( )
A/D

A/D

USB (PC)
( )

USB (
)( )

( )

±

±

1~4

(U, ) (OP AMP)
A/D

2 (I, ) (EXT)

(OP AMP) A/D
A/D

A/D A/D 5 s
DSP DSP

CPU CPU
D/A

( ) A/D PLL
DSP FFT

2.1  
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2

 2.2 

WT3000 (/G6)

•  ( )
 /G6

*1

*1 /G5( ) IEC61000-3-2

•  ( ) (/G6 )
 1kHz 50

• IEC  (IEC ) (/G6 )
 / (761922) IEC61000-3-2

IEC

•  (Math ) (/G6 )
 

• FFT  (/G6 )
 FFT( )

•  ( ) (/FL )
 IEC61000-3-3 WT3000

/ (761922)

•  (/CC )
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1

○○○○
○○○○○
○○○○

○○
○○○○

○○

○○*1*1○○

/G6, /G5

FFTIEC

/G6 /FL /CC/G6/G6/G6

D/A

Delta

FFT

○*2○○

○

*3

○
○○

○

○
○

*2○○

*1  
*2  IEC
*3  2s

• 
 IEC

WT3000

IEC IEC

2.2  
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2

WT3000
Urms

1 WT3000 4
1~4 WT3000

Urms1 1

WT3000 5 2
3 3 4 3 (3 3 )

2.3

2 3
Σ ( 2.3 ) 2 ΣA ΣB

Σ
, UrmsΣA ΣA

• 

  

3

∑A

1 2 3 4

3
∑B

2.2  
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( ) 2-7 *1

*1 WT3000 *2

( )
*2 1 200kS/s 200000

• 
 • 

 22 1
 U( Urms Umn Udc Urmn) I( Irms Imn Idc Irmn) P( )

S( ) Q( ) λ( ) φ( ) fU/fI( FreqU/FreqI
2 *3) U+pk/U-pk( /

) I+pk/I-pk( / ) CfU/CfI( /
) Pc( )

*3 

 • ΣA ΣB  (Σ )
 14 1
 UΣ( UrmsΣ UmnΣ UdcΣ UrmnΣ) IΣ( IrmsΣ

ImnΣ IdcΣ IrmnΣ) PΣ( ) SΣ( ) QΣ(
) λΣ( ) φΣ( ) PcΣ ( )

 • (Σ )
 4 η1~η4 20 F1~F20 2.5

 • 
 2.6

 • Delta  ( )
 4 delta ΔF1~ΔF4 IM760301-51C

( )
(/G6) 3

IEC 2
IM760301-51C

2.2  
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2

( )
( )

( )

WT3000
IM760301-51C 1 ( )

 (U) (I)
 • Urms Irms( )

 1
f(t) T 1

    Urms Irms = 1
T 0

T

f(t)2 dt

 • Umn Imn( )
 1

f(t)
T 1

    Umn Imn =  π

2 2

1
T 0

T

f(t) dt

 • Udc Idc( )
 1

    Udc Idc = 
1
T 0

T

f(t) dt

 • Urmn Irmn( )
 1

    Urmn Irmn = 
1
T 0

T

f(t) dt

(U) (I) WT3000
2-14

2.2  
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• 
 ( 2.3 )
 • 50ms 100ms 5s 10s 20s

• ( ) *1 ( )
*2( ) ( ) ( )

U+pk U-pk I+pk I-pk
CfU CfI

• 
• 1

• ( )

• 6
*1 2.3

*2 ( ) ( ) 

 

 • 250ms 500ms 1s 2s

• 
 9000

• FFT
 200kHz FFT (200,000 20,000 ) FFT

 
  
 200,000 1s
 20,000 100ms
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2

 2.3 

 4.1

• 5
 1P2W: 2
 1P3W: 3
 3P3W*: 3
 3P4W: 4
 3P3W*(3V3A): 3 3

* 3P3W 3 3 3
3P3W 3 3 3P3W(3V3A)

• 

2 3 Σ
2 ΣA ΣB

UrmsΣA ΣA

• ΣA ΣB

 4 7
• , ΣA ΣB

Σ Σ
1

 

 

 1

1

1P2W

 1

 2

1

1P2W

2

1P2W

1P3W 3P3W: ΣA

 1

 2

 3

 4

1

1P2W

2

1P2W

3

1P2W

1P2W

1P2W

1P2W

1P2W

1P3W 3P3W: ΣA

1P3W 3P3W: ΣA

1P3W 3P3W: ΣA
1P3W 3P3W: ΣA

1P3W 3P3W: ΣA

1P3W 3P3W: ΣA

1P3W 3P3W: ΣB

3P4W 3P3W(3V3A): ΣA

3P4W 3P3W(3V3A): ΣA

3P4W 3P3W(3V3A): ΣA

 1

 2

 3

 4

 5

 6

 7

1

1P2W

1P2W

1P2W

2

1P2W

1P2W

3

1P2W

1P2W

4

1P2W

1P2W

1P2W
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    4.3

( 4.6 ) 3
3 6 6

2.7

• 
 

3 1000V 15V 6
500V 7.5V

• 
 

 • 
• Urms Irms 110%
• 3 330% 6

660%

 • 
 Urms Irms 30% 3 6 Upk Ipk

300% 600%

• 
 ( )

4.3

 
1P2W ( 2 )  × 
1P3W ( 3 )  ×  × 2
3P3W ( 3 ) ( )
3P3W (3V3A 3 3 )  
3P4W ( 4 )  ×  × 3
  ( )

2.3  
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2

    4.4 4.5
VT( voltage transformer)

CT( current transformer)

• 
 (EXT)

1A mV( )

     
I E IS ( ) IS/E

P E PS PS/E
S E SS SS/E
Q E QS QS/E
/ Ipk E IpkS ( ) IpkS/E

• VT CT
 • VT CT  

 VT CT ( )

 • 
 (SF)

        
U U2(VT )      U2 V V: VT
I I2(CT )      I2 C C: CT

P P2      P2 V C SF SF:
S S2      S2 V C SF
Q Q2      Q2 V C SF
/ Upk Upk2(VT )    Upk2 V
/ Ipk Ipk2(CT )     Ipk2 C

    4.6

  (CF) =   

  

WT3000

  (CF) =        

2.3  
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3 6

   {  × CF (3 6)}
( )

(CF) =     

 * 

( )

CF 3 ( ) 60% CF=5

CF=3 ( 1%) CF=300

12

    4.8
2 WT3000

• 
 ( 2.1

)
 

• 
 WT3000 50ms 100ms

5s 10s 20s ( 4.7
6)

2.3  
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2

    4.9

• 
 2

 • 
 

   Dn = (Mn - Dn - 1)
K

Dn-1    

 Dn:  n ( 1 D1 M1)
 Dn–1:  n-1
 Mn:  n
 K: ( 2 4 8 16 32 64 )

 • 
 

   Dn =
Mn-(m-1) + ··· Mn-2 + Mn-1 + Mn

m
 

 Dn: n–(m–1) n m
 Mn–(m–1): n–(m–1)
 ••••••••••••••••••••••••••••••••••••
 ••••••••••••••••••••••••••••••••••••
 Mn–2: n–2
 Mn–1: n–1
 Mn:  n
 m:  ( 8 16 32 64 128 256 )

• 
    • 

 
 
 

    • 
 

    • IEC
 

• 

2.3  
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    4.10
• 
     • FFT

 FFT
+

     • IEC
 PLL

     • 
 2s

     • 
 

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

 WT3000 2
7

     • 50ms 100ms 5s 10s 20s
 ASSP( Average for the Synchronous Source Period)

( WP
DC q)

 
 5.1 5.3

* 6 

     • 250ms 500ms 1s 2s
 EAMP( Exponential Average for Measuring Period)

 

    4.11

    4.11
1

2.3  
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2

 2.4 

(2.7 ) (2.8 ) *1(2.8 ) *2(2.9 ) FFT*2(2.9 )
*1 (/G6) (/G5)
*2 (/G6)

600000
( )

5.13

    5.1
• 
 4 8 16 All( ) *3 *3

*3 (/G6) (/G5)

 • 8

     

 • 
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• 
 

   

• 
 9

1~4 1~4

1

2

3

4

• 
 All

( 1)

    IM760301-51C
(/G6) (/G5)
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2

 2.5 

    5.4
( )

(Urms1:URMS(E1)) 20 (F1~F20)

• 
 11 + – ∗ / ABS( ) SQR( ) SQRT( ) LOG(

) LOG10( ) EXP( ) NEG( )

• 
 1 16

    5.5

    5.6

    5.7
η1~η4 /

PΣA PΣB η=(PΣB)/(PΣA)×100
( ) η=((Pm)/(PΣA)×100)

((Pm)/(PΣB)×100)  

    5.8
2

8

• 
 

• 
 ( )
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    5.8
3 (3V3A)

8 Delta

    5.9
3

P = UIcosφ  .................................................................... (1)
Q = UIsinφ  ..................................................................... (2)
S = UI ............................................................................. (3)

U I φ

( S)2 = ( P)2 + ( ) 2 ................................. (4)

WT3000 3

• TYPE1 ( WT )
 3 2

 4                              PΣ = P1 + P2 + P3  
 4                              SΣ = S1 + S2 + S3 (= U1×I1 + U2×I2 + U3×I3)
 4                              QΣ = Q1 + Q2 + Q3

  ( = (U1×I1)2 P12   + (U2×I2)2 P22    + (U3×I3)2 P32  )  

 Q1 Q2 Q3 (-) (+)

• TYPE2 
 3

4
 4                              PΣ = P1 + P2 + P3
 4                              SΣ = S1 + S2 + S3 (= U1×I1 + U2×I2 + U3×I3)

 4                              QΣ =  SΣ2 PΣ2                             

2.5  
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2

• TYPE3 (WT1600 PZ4000 )
  2 4

(/G6) (/G5)  
 4  P∑ = P1 + P2 + P3

 4  S∑ =  P∑2 + Q∑2

 4  Q∑ = Q1 + Q2 + Q3

• 
 

  

 ○ ○ ○
*2   TYPE3*3

IEC *2  TYPE3*3

 ○ ○ ×*4

FFT ○ ○ ×*4

*2, *5 × × ×
*2  TYPE2*6

○: 
×: 

*1 (/G6)
*2 S Q
*3 TYPE1 2 IEC TYPE3
*4 TYPE3 FFT TYPE1
*5 S Q S Q
*6 TYPE1 3 TYPE2

 TYPE1 TYPE2 TYPE3*1

 

    5.9

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

  
P

P1 + P2 
Urms
Umn

2Pc = 
                              

P   
Umn - Urms

Umn
1 +Pc = 

  

 

 Pc:  
 P:  
 Urms:  
 Umn:  ( )
 P1, P2: 

2.5  
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    5.10

360 (D) 180 (G)
180 1~100 360

( )180 (-)180

Delta     IM760301-51C
Delta Delta

    IM760301-51C
(/G6) (/G5) 2

2.5  
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2

 2.6 

WT3000 ( ) ( ) ( )
( )

• 
 9 1
 WP( ) WP+( )  WP-( ( )

) q( ) q+( ) q-( ) WS(
) WQ( ) ( )

• ΣA ΣB (Σ )
 8 1
 WPΣ(WP ) WP+Σ(WP+ ) WP-Σ(WP- ) qΣ(q )
 q+Σ(q+ ) q-Σ(q- ) WSΣ(WS ) WQΣ(WQ )

    5.11 5.12
5

• 
 (10000 )

/ ( 5.11 )

STOP
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• 
 ( ) /

   

• ( )
 STOP

/

  

STOP
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2

• 
 

/

  

 /  /

 

• ( )
 

/

  

 /  /
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 2.7 

WT3000

    6.2

( )
3

100Vrms 300Vpk(100Vrms 3)
-300Vpk(-100Vrms 3) 6 50Vrms

300Vpk(50Vrms 6) -300Vpk(-50Vrms 6)

 

1 =225V1 =75V

“100Vrms” “ 300Vrms”

300Vpk

-300Vpk

900Vpk

-900Vpk

( )     6.3
 1

1 2 5 500ms 1
0.5ms 1ms 2ms 5ms 10ms 20ms 50ms 1
5ms 10ms 20ms 50ms 100ms 200ms 500ms

  

1  = 10ms 1  = 20ms

100ms
( )

200ms
( )
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2

• ( )
 
 
 : A/D
 WT3000 A/D 200kS/s 1s

200,000 ( ) (acquisition 
data) (raw wave data)

 
 : WT3000 (1002 )
 WT3000 ( ) 501

2
( ) 1002

 
 (p-p )
 1s 2Hz WT3000

200,000 1002 (501 ) 400
2 (1 ) p-p( - ) p-p

( )

 

501
: 

1,002(501 )

0 500

(WT )

p-p
400 2

(
)

A/D

1s
: 

200,000

2.7  
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• 
 Nyquist 

    

• 
 WT3000 200kS/s

10kHz

2.7  
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2

    6.4

• 
 

 • 
 (100ms )

 • 
 

• 
 

• 
 ( ) ( )

• 
 

 

  

(    ) , 
( )

 

• 
 

   

2.7  
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    6.5
0.1~100

 

150Vpk

300Vpk

-150Vpk

-300Vpk

300Vpk

-300Vpk

2

    6.5

 

100%

-100%

 
50%

 
-50%
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2

    6.6
4

• 
 ON
• 
 ON/OFF
• 
 ON/OFF

    6.7

• 
 

   

• 
 

   

 
    6.7

    6.8
( )

2.7  
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    6.8

  

    6.9 7.8
/ (X )

+ X
X

  

+
×

 

2.7  
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2

 2.8 

(
)

 

U1

U1
 

• 
 

P-P * 1 ( )
 

P-P * 1 ( )
* P-P

• ( )     7.4
 3 ~1 1

•     7.5
 /

•     7.6
 16 (T1~T16) T1~T16

 4 T1~T16

•     6.6 6.7
 



2-32 IM 760301-01C

    IM760301-51C
(/G6) (/G5)

 
U1

I1

 

    IM760301-51C
(/G6) (/G5)

U(1) I(1) ( )

 ∑A  

2.8  
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2

 2.9 FFT

    IM760301-51C
(/G6)

 

P1(= U1×I1)

U1
I1

 

FFT    IM760301-51C
(/G6) FFT( )

 

I1

I1
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 2.10 

    IM760301-51C

IEC61000-3-3 (/FL)

  

    IM760301-51C

(/CC)
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2

 2.11 

    8

PC PC

    12
WT3000 PC USB ( )

PC USB

  

PC
USB

WT3000  

WT3000 PC

*1 (/G6 )
*2 
*3 /GP-IB/RS-232/USB
*4 
*5 
    http://www.yokogawa.com/tm/

*4

*3

*4

*4

WT Viewer (*.wta)

Excel
CSV
(*.csv)

*5

(*.wvf)

(*.wtd)
(*.fld)
(*.fld)

ASCII (*.csv)

*1

*2

PC /USB
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( )
IM760301-51C 2

  
( )

 

( )

WT3000

• FTP (FTP )
 PC FTP

*

* FTP

  WT3000  

• WT3000(FTP )
 FTP * WT3000 WT3000 PC USB ( )

WT3000 PC USB FTP
* FTP

  WT3000  

• (LPR )
 

  WT3000  

  
• (SMTP )
 WT3000

  WT3000  

2.11  
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2

GP-IB/ /USB   IM760301-51C
GP-IB ( ) ( EIA-574(9-pin EIA-232(RS-232))

) USB ( )

 WT3000  

USB     3.15
USB USB ( )

 WT3000

USB

 

 
D/A ( )  IM760301-51C

5V FS 20

RGB (VGA) ( )  IM760301-51C
RGB (VGA, Video Graphics Array)

    3.13

2 

    3.17

    3.17

    11.4
ROM ( )

    10.1
WT3000

WT3000 ( 12 )

WT3000

2.11  
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NULL     10.2
NULL Udc Idc( / ) NULL

    10.3
( 2.7 ) WT3000

3 200kHz

    10.4
2

    10.5

    10.6

(R) (G) (B)

Shift     10.7
shift SHIFT

    10.8

/     10.9

2

    11.3
W3000 (ROM RAM)

2.11  
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3

 3.1 

• 
 WT3000 v~vi
• 
 

• 
 

• 
 

iii

• 
 
• 
 
• 
 
• 
 
• 
 

  

• 
 

3   
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 3.2 

• 
 

• 
 

20mm

 

• 
 : 5~40°C
 :  20~80%RH( )
   35~80%RH( )
   

• :
• 
• 
• 
• 
• 
• 

• 
 : 23±5°C : 30~75%RH ( )
 5~18°C 28~40°C 12
• 30%
• 

1

:
• 80%   
• 
• 
• 
• 60°C
• 
• 
• 

5~40°C 20~80%
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3

• 
 

2 (4 )

   

• 
 

  
 751535-E4 EIA
 751535-J4 JIS

 
1. 
2. 4
3. 4 2
4. 
5. 
6. 

   

• 20mm
• 

3.2 
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 3.3 

       
• 
• 
• 
• 
• 
• 

1. 
2. 
3. 

 
 100~240VAC

  90~264VAC
  50/60Hz

  48~63Hz
( ) 150VA

* 100V 200V
( iii )

   

SERI(RS

100 BASE-TX

5

6.2

0V  MAX

V MAX

TORQUE

SPEED

D/A   OUTPUT

42Vpk MAX

GP- IB(IEEE488)

VIDEO-OUT
(VGA)

100-240V
200VA  MAX
FUSE  250V

AC

T

START

ETHERNET

CLK
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3

 3.4 /

• ( 3.2 )
• ( 3.3 )

/
1 ON 1 OFF

 
OFF ON

 
• 
• ( 3.3 )
• ( 11.5 )
• RESET

3.13
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• 30
• ( 10.1 )

 ( 11.2
)

11.6

3.4  /
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3

 3.5 

       
• 

• 

• 
• ( )

• 
( )

• 

• 

• 

• (VT) (CT) (U)
( 2U+1000V) CT

CT
• 

• 

• 

• 

• 
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• /
• 
• 
• 

• 

12
 (1s )

 2500V 1500V

 
 2A
 9A 3A
 30A
 150A 50A
 
 10

 
 1600V 1100V

 
 2A
 6A 2.2A
 30A
 90A 33A
 
 5

       
• 

 20A 4mm2

• 

3.5  
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3

• 4.1
• 
• 
• 3.9~3.11
• 

• 
• 3 3 (3P3W; 

3V3A)
• 2A 2.8Arms WT3000

WT3000 0A

0A

3.5  
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 3.6 

758931

WT3000 758931
758923 758931

• 
1. 10mm

  3.9mm
1.8mm

2. 

    

3. 

   

4. 
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3

      

• 
 

 

ELEMENT
VOLTAGE

1000V   MAX

1000VMAX
CURRENT

1

30A    MAX

EXT

CAT II
ALL TERMINALS
1000V MAX TO

WT3000

758921

758922

758917

758923

758931

758929

• 

 

ELEMENT
VOLTAGE

±
1000V   MAX

1000VMAX

±

CURRENT

1

30A    MAX

EXT

CAT II
ALL TERMINALS
1000V MAX TO

96001( )

* 

751552( ) 758917 758921

758924
WT3000

WT3000
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 3.7 

• 
 (SOURCE)

 
U

I I

U
U

U
II ±

±
±

±

• 

U

I I

U
U

I I

U

±
± ±

±

      
5
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3

 3.8 

• 

1000V 1000V

 3.9

3.11VT( )

• 

1000V

30A 30A

2A 2A

1000V

3.9

3.10

3.10

3.11

3.11

30A

2A

 
( )

 
( )

CT( )

• 
 3 (3P3W) 3 3 [3P3W(3V3A)] ( 4 )

S T WT3000 ( )
3

  
3

WT3000
WT1600
PZ4000

WT2000
WT1000
WT230
WT130
2533
2532

 

 WT3000 WT2000( 3 ) WT3000
WT2000 WT2000
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 3.9 

3.5

• 
 φ4mm ( )
 ( )

758931 3.6

• 
• 

• 

• M6

       
• 
• 

   

2
4 (3P4W) 2.3
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3

2.3

• 4.1
• 

2 (1P2W)
4 4 2 3.7

U1

I1 I

U

U1
U

I1I

I

U

I

U

±

±

±

±
±

±

±

±

 

3 (1P3W)
4 2 3 ( 1 2 3 4)

N

N

1 2

I

I

U

U
I2

I1

U1

U2
I

U

I

U

±

±

±

±

±

±

±

±

3.9  
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3 (3P3W)
4 2 3 ( 1 2 3 4)

R

ST

1 2

I1

I2

U1

U2

I

I

U

U

R
S
T

I

U

I

U

±

±

±

±
± ±

±±

3 (3 3 )[3P3W (3V3A)]
4 1 2 3 2 3 4 1 3 (3 3 )

I

I

R

ST

U

U

U

I
1 2

R
S
T

I1

I2

I3

U3 U1

U2

3

I

U

I

U

I

U ±
±±

± ±±

±

±

±

±

±

±

4 (3P4W)
4 1 2 3 2 3 4 1 4

I

I

R

ST

U

U U
I

N

1 2

R
S
T
N

I1

I2

I3

U1

U2U3

3

I

U

I

U

I

U

±

±

± ± ±

±±±

±
±

±

±

 / 1
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3

 3.10 

3.5 

( )

• 2A
 2Arms
• 30A
 30Arms

• 

• 3.11

• 
 φ4mm ( )
 ( )
 758931 3.6

• 
 BNC (B9284LK, )
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• 4.1
• 
• 3 3

[3P3W(3V3A)]
• 4.4

• 
• 

• 
• (OUT) L
• 

( )

   
I

OUT H

OUT L

(B9284LK, )

WT3000  

• 
AWG18( 1mm2) 

    

• 
(CT DC-CT )

    

3.10  
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3

2.3

I

OUT LOUT H

 
(EXT)

U

 

(EXT)

U
±±

±

2 (1P2W)

 

I

OUT L OUT H

 
(EXT)

U

±

±

 

3 (1P3W)

I

OUT LOUT H

I

OUT LOUT H
N

 
(EXT)

1U

(EXT)

2U
±±

±

±
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3 (3P3W)

I

OUT LOUT H

I

OUT LOUT H
R

S

T

(EXT)

1U

 
(EXT)

2U

±

±

±±

3 (3 3 )[3P3W (3V3A)]

I

OUT LOUT H

I

OUT LOUT H

R

S

T
I

OUT LOUT H

 
(EXT)

1
U

 
(EXT)

2
U

 
(EXT)

3
U

±

±

±

±±±

4 (3P4W)

      

I

OUT LOUT H

I

OUT LOUT H
R

S

T

N

I

OUT LOUT H

 
(EXT)

1
U

 
(EXT)

2
U

 
(EXT)

3
U

±

±

±

± ±±

 / 1
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3

 3.11 VT/CT

(VT)/ (CT) /

3.5
1000Vrms VT

( ) CT

• 2A
 2Arms
• 30A
 30Arms

• 
 φ4mm ( ) ( )
 (758931), 3.6

• 
• 

• 

• M6

• 3.9
• 3.9

2.3

VT/CT
• VT VT
• CT CT
 VT CT
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• 4.1
• 
• 

• 4.5 VT/CT
• VT/CT
• VT CT (+/–) 

( VT/CT )
• 3 3

[3P3W(3V3A)]

CT

2.3

2 (1P2W) VT/CT

 

L CT VTV

vl

L CT VTV

vl

I

U

I

U
±

± ±

±

 

3 (1P3W) VT/CT

 

L CT VTV

vl

L CT VTV

vl

N

1

I

U

2

I

U
±

±

±

±

 

3.11  VT/CT
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3

3 (3P3W) VT/CT

  

L CT VTV

vl

L CT VTV

vl

R
S
T

1

I

U

2

I

U
±

±±

±

 

3 (3 3 )[3P3W (3V3A)] VT/CT

L CT VTV

vl

L CT VTV

vl

L CT VTV

vl

R
S
T

1

I

U

2

I

U

3

I

U
±

±

±

±

±

±

 

 

4 (3P4W) VT/CT

L CT VTV

vl

L CT VTV

vl

L CT VTV

vl

R
S
T
N

1

I

U

2

I

U

3

I

U
±±

±

±

± ±

 / 1

3.11  VT/CT
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 3.12 

      

 

START STOP

REMOTE

CAL

MOTOR
SET

CURSOR NULL

MENU STORE SET

MENU

LOWER ITEM LOWER FORM ALLUSER SET

DISPLAY ITEM & ELEMENT
RESET SET

PAGE PAGE

SCALING

HRM SET MEASURE SYNC SOURCE

AVGLINE FILTER
FREQ
FILTER

FILE

PRINT MISC

STOREIMAGE SAVE

HELP

NUMERIC WAVE

OTHERS

ITEM FORM

U / I / P

WP/q/
TIME

USER ELEMENT

UPDATE
RATE HOLD

SINGLE

INTEG

LOCAL

SHIFT

ESC

“ ”
3.14

 

1. MISC Misc
2. Date/Time Date/Time

• /
3. Display
4. SET ON OFF

• 
5

7
5. Type
6. SET Type Manual
7. Date( ) Time( )
8. SET
9. 5
10. SET ESC
11. 5~8
12. Set
13. SET 4 ON

SET
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3

• SNTP
 ( )
 SNTP

IM760301-51C 5.2 TCP/IP 5.7
GMT( ) / SNTP
5. 4 Type
6. SET Type SNTP
7. Time Difference from GMT Time Hour
8. SET
9. 
10. SET
11. 
12. Set SET SNTP GMT

     

      
• /
 

• OFF: 
• ON: 

• 
 • 

 YY/MM/DD( / / ) 2

 • 
 HH:MM:SS( : : ) 24

• SNTP
 SNTP

SNTP GMT IM760301-51C 5.7
GMT( ) / SNTP GMT

5.7

• 
•  [2/29]

3.12  
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 3.13 

      

 

START STOP

REMOTE

CAL

MOTOR
SET

CURSOR NULL

MENU STORE SET

MENU

LOWER ITEM LOWER FORM ALLUSER SET

DISPLAY ITEM & ELEMENT
RESET SET

PAGE PAGE

SCALING

HRM SET MEASURE SYNC SOURCE

AVGLINE FILTER
FREQ
FILTER

FILE

PRINT MISC

STOREIMAGE SAVE

HELP

NUMERIC WAVE

OTHERS

ITEM FORM

U / I / P

WP/q/
TIME

USER ELEMENT

UPDATE
RATE HOLD

SINGLE

INTEG

LOCAL

SHIFT

ESC

“ ”
3.14

 

 

( 9.3 )

1. MISC Misc
2. Initialize Settings Alert
3. OK
4. SET
 3 Cancel SET
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3

      

2

• 
• 
• 
• GMT ( )
• (Filter)
• (Function)
• GP-IB ( ) USB ( ) ( )

• 
 RESET WT3000

3.13  
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 3.14 

 SET

   

 RESET

SET
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3

• 
 

 • 
1. 

 ( )
2. SET
  
3. 1~2
4. ENT SET

• 
• 5 5

 • 
 WT3000

• 1.0x
1. SET
2. SET

 
3. 1~4

   

• 2.00
1. 

8
 

2. 1~4
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/

/

• 
 ( )
 

 • 
1. 

2. SET
  
3. 1~2
4. ENT SET (

ENT )

 8 8

 • 
1. 

8
 

2. 1~4

  

/

/
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3

• 
• BS:  
• INS:  / INSERT  

  
 

• CLR:   
 RESET

• CAPS:  
• SPACE: 
• ENT:  

• 
  
/   0~9(/, :)
 1~50  
 1~8  

 1~8  0-9 A-Z % _ ( )( ) –( )
 0~25  

 0~40  
 0~40  

 0~40  
 0~40  

   (@ )

 MS-DOS
 AUX CON PRN NUL CLOCK COM1~COM9 LPT1~LPT9

3.14  
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 3.15 USB

USB USB ( )

USB
USB USB USB PERIPHERAL 2 USB 

PERIPERAL ( )

 

1
1
2
3
4

2  

Pin  
1 VBUS: +5V
2 D–: –Data
3 D+: +Data
4 GND: 

USB Human Interface Devices (HID) Class Ver1.1
• USB :   104
• USB :   109

3.19

• USB
• USB USB USB USB
• 2 USB 2 100mA USB

USB USB
USB ( ) USB A B

6

 WT3000

USB
USB
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3

• USB
• USB USB USB USB
• 
• 
• USB 10
• ( 20~30 ) USB

1. MISC
2. USB
3. Device List USB Device List USB

   

USB USB

USB
USB 9

 

3.15  USB
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 3.16 

      

 

START STOP

REMOTE

CAL

MOTOR
SET

CURSOR NULL

MENU STORE SET

MENU

LOWER ITEM LOWER FORM ALLUSER SET

DISPLAY ITEM & ELEMENT
RESET SET

PAGE PAGE

SCALING

HRM SET MEASURE SYNC SOURCE

AVGLINE FILTER
FREQ
FILTER

FILE

PRINT MISC

STOREIMAGE SAVE

HELP

NUMERIC WAVE

OTHERS

ITEM FORM

U / I / P

WP/q/
TIME

USER ELEMENT

UPDATE
RATE HOLD

SINGLE

INTEG

LOCAL

SHIFT

ESC

“ ”
3.14

 

(/G6) (/FL) (/CC)

• / IEC FFT

• 
• 

1. NUMERIC

• 
1. WAVE
 *

• 
1. OTHERS Others
2. 
 *

• IEC FFT

1. OTHERS Others
2. 



3-35IM 760301-01C

3

Next1/3 Next2/3

IEC

FFT

• ( )
 

• 
1. HRM SET Harmonics
2. Freq Band Normal Wide

   

      
• 
 

   

3.16  
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 Normal Mode

*1 Wide-Band Harmonics
IEC *1 IEC Harmonics Mode

*1 Math Mode
FFT *1 FFT Mode

*2 Flicker Mode 
*3 Cycle by Cycle Mode 

*1 (/G6)
*2 (/FL)
*3 (/CC)

 Normal Mode (Trg)
6.1

2 DISPLAY HRM SET

• / IEC FFT

 DISPLAY ( )

HRM SET

NUMERIC
WAVE
OTHERS

Bar
Trend
Vector

Numeric + Wave
Numeric + Bar
Numeric + Trend
Wave + Bar
Wave + Ternd
Bar + Trend

FFT

Numeric + FFT
Wave + FFT

OTHERS
FFT

Math

Numeric + Math

OTHERS

OTHERS

IEC

IEC Harmonics
Flicker

OTHERS

Cycle by Cycle
OTHERS

DISPLAY
OTHERSNUMERIC WAVE

HRM SET

 IEC FFT
/

IEC FFT
IEC

NUMERIC

• 
 HRM SET Harmonics ( )

3.16  
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3

      
WT3000

• 

( )

*1

5
2.4

6
2.7

*1 /G5( )

7
2.8

7
(IM760301-51C)

7
(IM760301-51C)

7
(IM760301-51C)

• 
 

3.16  
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• (/G6) (/FL) (/CC)

IEC FFT

/G6

(Numeric)

FFT
(FFT)

(Vector)

(Bar)

(Wave)

(Trend)

(Math)

*1 *1

*2

: 
: 

*1 
(IM760301-51C) 7

*2 / ( )

3.16  
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 3.17 

      

START STOP

REMOTE

CAL

SENSOR RATIO

MEASURING
RMS MEAN DC RMEAN

CURRENT RANGEVOLTAGE RANGE

MEASURING
RMS MEAN DC RMEAN

ALL

INPUT INFO.

LOWER ITEM LOWER FORM ALLUSER SET

DISPLAY ITEM & ELEMENT

2

3 4

COMPEN

ELEMENT

ELEMENT

1

WIRING MODE AUTO MODE AUTO

EXT SENSOR

NUMERIC WAVE

OTHERS

ITEM FORM

U / I / P

WP/q/
TIME

USER ELEMENT

UPDATE
RATE HOLD

SINGLE

INTEG

LOCAL

SHIFT

RESET SET

PAGE PAGE

ESC

“ ”

3.14

• 
1. SHIFT+WIRING(INPUT INFO.)

• *1

2. PAGE 

*1 ( )

• 
2. PAGE 

• D/A *2

2. PAGE D/A D/A
*2 D/A ( )

• 
3. SHIFT+WIRING (INPUT INFO.)
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• (1 )
 3

   

• ( ) (2 )
 ( )

   

• (3 )

   

• D/A (4 )
 D/A ( )
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 3.18 

      

 

START STOP

REMOTE

CAL

MOTOR
SET

CURSOR NULL

MENU STORE SET

MENU

LOWER ITEM LOWER FORM ALLUSER SET

DISPLAY ITEM & ELEMENT
RESET SET

PAGE PAGE

SCALING

HRM SET MEASURE SYNC SOURCE

AVGLINE FILTER
FREQ
FILTER

FILE

PRINT MISC

STOREIMAGE SAVE

HELP

NUMERIC WAVE

OTHERS

ITEM FORM

U / I / P

WP/q/
TIME

USER ELEMENT

UPDATE
RATE HOLD

SINGLE

INTEG
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SHIFT

ESC

“ ”
3.14

 

1. MISC Misc
2. Config Config

• 
3. Message Language Message
4. ENG JPN

• 
3. Menu Language
4. ENG JPN
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• 
 

( 10.8 )
11.2

• JPN: 
• ENG: 

• 

• JPN: 
• ENG: 
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 3.19 USB

      

 

START STOP

REMOTE

CAL

MOTOR
SET

CURSOR NULL

MENU STORE SET

MENU

LOWER ITEM LOWER FORM ALLUSER SET

DISPLAY ITEM & ELEMENT
RESET SET

PAGE PAGE

SCALING

HRM SET MEASURE SYNC SOURCE

AVGLINE FILTER
FREQ
FILTER

FILE

PRINT MISC

STOREIMAGE SAVE

HELP

NUMERIC WAVE

OTHERS

ITEM FORM

U / I / P

WP/q/
TIME

USER ELEMENT

UPDATE
RATE HOLD

SINGLE

INTEG

LOCAL

SHIFT

ESC

“ ”
3.14

1. MISC Misc
2. USB USB
3. Keyboard ENG JPN

      
USB ( ) USB

( 3.15 ) USB Human Interface Devices (HID) Class Ver1.1

• ENG: 104
• JPN: 109

USB 9

 USB
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START STOP

REMOTE

CAL

SENSOR RATIO

MEASURING
RMS MEAN DC RMEAN

CURRENT RANGEVOLTAGE RANGE

MEASURING
RMS MEAN DC RMEAN

ALL

INPUT INFO.

LOWER ITEM LOWER FORM ALLUSER SET

DISPLAY ITEM & ELEMENT

2

3 4
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ELEMENT

ELEMENT

1

WIRING MODE AUTO MODE AUTO

EXT SENSOR

NUMERIC WAVE
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U / I / P

WP/q/
TIME
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RATE HOLD
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INTEG
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SHIFT

RESET SET

PAGE PAGE

ESC

“ ”

3.14

1. WIRING Wiring

• 
2. Wiring Setting Wiring Setting
3. 

  

4

  

4. SET
5. 
6. SET

  

4

   

4   
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• 

• 5
 1P2W( 2 ) 1P3W( 3 ) 3P3W( 3 ) 3P4W( 4 )

3P3W(3V3A 3 3 )
• ΣA ΣB Σ (

) Σ
1

• ΣA ΣB

 1

1

1P2W

 1

 2

1

1P2W

2

1P2W

1P3W 3P3W: ΣA

 1

 2

 3

 4

1

1P2W

2

1P2W

3

1P2W

1P2W

1P2W

1P2W

1P2W

1P3W 3P3W: ΣA

1P3W 3P3W: ΣA

1P3W 3P3W: ΣA
1P3W 3P3W: ΣA

1P3W 3P3W: ΣA

1P3W 3P3W: ΣA

1P3W 3P3W: ΣB

3P4W 3P3W(3V3A): ΣA

3P4W 3P3W(3V3A): ΣA

3P4W 3P3W(3V3A): ΣA

 1

 2

 3

 4

 5

 6

 7

1

1P2W

1P2W

1P2W

2

1P2W

1P2W

3

1P2W

1P2W

4

1P2W

1P2W

1P2W

• Σ

• Σ 1

4.1  
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• 
 ESC

4

  

1~4
2

1 2 3
3 4 3

• 
 

1P2W
• 

• /

• 
 ELEMENT

4.1  
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 4.2 

      

START STOP

REMOTE

CAL

SENSOR RATIO
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CURRENT RANGEVOLTAGE RANGE
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ALL
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DISPLAY ITEM & ELEMENT

2

3 4

COMPEN

ELEMENT

ELEMENT

1

WIRING MODE AUTO MODE AUTO

EXT SENSOR

NUMERIC WAVE

OTHERS

ITEM FORM
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TIME
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INTEG

LOCAL

SHIFT

RESET SET
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ESC

“ ”

3.14

• (ON)/ (OFF)
1. WIRING Wiring
2. Element Independent ON OFF
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4

      

• (ON)/ (OFF)
 3

 1~3 4 (3P4W) 1~3 ΣA
• ON
 
• OFF
 1~3

• (OFF)
• ( (ON)/ (OFF) )
• /
• 

• (OFF)
• (VT CT )
• ( )

 

• (ΣA ΣB) (ON)
(OFF)

• 

• /

• 

4.2  
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 4.3 

      

START STOP

REMOTE
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SENSOR RATIO

MEASURING
RMS MEAN DC RMEAN

CURRENT RANGEVOLTAGE RANGE

MEASURING
RMS MEAN DC RMEAN

ALL

INPUT INFO.

LOWER ITEM LOWER FORM ALLUSER SET

DISPLAY ITEM & ELEMENT

2

3 4

COMPEN

ELEMENT

ELEMENT

1

WIRING MODE AUTO MODE AUTO

EXT SENSOR

NUMERIC WAVE

OTHERS

ITEM FORM

U / I / P

WP/q/
TIME

USER ELEMENT

UPDATE
RATE HOLD

SINGLE

INTEG

LOCAL

SHIFT

RESET SET

PAGE PAGE

ESC

“ ”

3.14

• 
1. ELEMENT ELEMENT

SHIFT+ELEMENT (ALL)

• 
2. (UP DOWN )

• UP
• DOWN
• AUTO AUTO

• 
 • 

3. EXT SENSOR EXT SENSOR EXT SENSOR

 • 
4 (UP DOWN )

• UP
• DOWN
• AUTO AUTO

5. 1~4
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4

      
• 
 (7 )

  

• 
 

• 
 2

 • 

• 
• 3
 15V 30V 60V 100V 150V 300V 600V 1000V
• 6
 7.5V 15V 30V 50V 75V 150V 300V 500V

• 
• 2A
 • 3
  5mA 10mA 20mA 50mA 100mA 200mA 500mA 1A

2A
 • 6
  2.5mA 5mA 10mA 25mA 50mA 100mA 250mA 500mA

1A
• 30A
 • 3
  500mA 1A 2A 5A 10A 20A 30A
 • 6
  250mA 500mA 1A 2.5A 5A 10A 15A

4.3  
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• 100Vrms 100V
• 

• 
• -OL-

• 
• ( 200ks/S)
• 

• 3.17

 • 
 AUTO AUTO

• 
• / RMS Urms*1 Irms*1

110%
• 3 330%

6 660%
• ( ) 1

• 1

• 
 / RMS Urms*1 Irms*1 30%

3 Upk Ipk 300%
6 Upk Ipk 600%
*1 / MEAN DC RMEAN Umn Imn Udc Idc

Urmn Irmn
• ( )

• 
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• 
 (P) (S) (Q) ( )

 
1P2W( 2 )  × 
1P3W( 3 )  ×  × 2
3P3W( 3 ) ( )
3P3W(3V3A:3 3 )  
3P4W( 4 )  ×  × 3
  ( )

• × 1000W(VA var) kW(kVA kvar)
• 600000

 

4.3  
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( )

( : W) ( : VA)
( : var) VA var

• ( 4.6 ) 3

5.00000m
10.0000m
20.0000m
50.0000m
100.000m
200.000m
500.000m
1.00000
2.00000
5.00000
10.0000
20.0000
30.0000

 75.000 mW

150.000 mW

300.000 mW

0.75000 W

1.50000 W

3.00000 W

7.5000 W

15.0000 W

30.0000 W

75.000 W

150.000 W

300.000 W

450.000 W

150.000 mW

300.000 mW

600.000 mW

1.50000 W

3.00000 W

6.00000 W

15.0000 W

30.0000 W

60.0000 W

150.000 W

300.000 W

600.000 W

0.90000 kW

300.000 mW

600.000 mW

1.20000 W

3.00000 W

6.00000 W

12.0000 W

30.0000 W

60.0000 W

120.000 W

300.000 W

600.000 W

1.20000 kW

1.80000 kW

500.000 mW

1.00000 W

2.00000 W

5.00000 W

10.0000 W

20.0000 W

50.0000 W

100.000 W

200.000 W

500.000 W

1.00000 kW

2.00000 kW

3.00000 kW

0.75000 W

1.50000 W

3.00000 W

7.5000 W

15.0000 W

30.0000 W

75.000 W

150.000 W

300.000 W

0.75000 kW

1.50000 kW

3.00000 kW

4.50000 kW

1.50000 W

3.00000 W

6.00000 W

15.0000 W

30.0000 W

60.0000 W

150.000 W

300.000 W

600.000 W

1.50000 kW

3.00000 kW

6.00000 kW

9.0000 kW

[A]
(V)

3.00000 W

6.00000 W

12.0000 W

30.0000 W

60.0000 W

120.000 W

300.000 W

600.000 W

1.20000 kW

3.00000 kW

6.00000 kW

12.0000 kW

18.0000 kW

5.00000 W

10.0000 W

20.0000 W

50.0000 W

100.000 W

200.000 W

500.000 W

1.00000 kW

2.00000 kW

5.00000 kW

10.0000 kW

20.0000 kW

30.0000 kW

15.0000 30.0000 60.0000 100.000 150.000 300.000 600.000 1000.00

5.00000m
10.0000m
20.0000m
50.0000m
100.000m
200.000m
500.000m
1.00000
2.00000
5.00000
10.0000
20.0000
30.0000

150.000 mW

300.000 mW

600.000 mW

1.50000 W

3.00000 W

6.00000 W

15.0000 W

30.0000 W

60.0000 W

150.000 W

300.000 W

600.000 W

900.000 W

300.000 mW

600.000 mW

1200.000 mW

3.00000 W

6.00000 W

12.00000 W

30.0000 W

60.0000 W

120.0000 W

300.000 W

600.000 W

1200.000 W

1.80000 kW

600.000 mW

1200.000 mW

2.40000 W

6.00000 W

12.00000 W

24.0000 W

60.0000 W

120.0000 W

240.000 W

600.000 W

1200.000 W

2.40000 kW

3.60000 kW

1000.000 mW

2.00000 W

4.00000 W

10.00000 W

20.0000 W

40.0000 W

100.0000 W

200.000 W

400.000 W

1000.000 W

2.00000 kW

4.00000 kW

6.00000 kW

1.50000 W

3.00000 W

6.00000 W

15.0000 W

30.0000 W

60.0000 W

150.000 W

300.000 W

600.000 W

1.50000 kW

3.00000 kW

6.00000 kW

9.00000 kW

3.00000 W

6.00000 W

12.00000 W

30.0000 W

60.0000 W

120.0000 W

300.000 W

600.000 W

1200.000 W

3.00000 kW

6.00000 kW

12.00000 kW

18.0000 kW

1P3W 3P3W 3P3W(3V3A)

[A]
(V)

6.00000 W

12.00000 W

24.0000 W

60.0000 W

120.0000 W

240.000 W

600.000 W

1200.000 W

2.40000 kW

6.00000 kW

12.00000 kW

24.0000 kW

36.0000 kW

10.00000 W

20.0000 W

40.0000 W

100.0000 W

200.000 W

400.000 W

1000.000 W

2.00000 kW

4.00000 kW

10.00000 kW

20.0000 kW

40.0000 kW

60.0000 kW

15.0000 30.0000 60.0000 100.000 150.000 300.000 600.000 1000.00

5.00000m
10.0000m
20.0000m
50.0000m
100.000m
200.000m
500.000m
1.00000
2.00000
5.00000
10.0000
20.0000
30.0000

 225.000 mW

450.000 mW

900.000 mW

2.25000 W

4.50000 W

9.00000 W

22.5000 W

45.0000 W

90.0000 W

225.000 W

450.000 W

900.000 W

1350.000 W

450.000 mW

900.000 mW

1800.000 mW

4.50000 W

9.00000 W

18.00000 W

45.0000 W

90.0000 W

180.0000 W

450.000 W

900.000 W

1800.000 W

2.70000 kW

900.000 mW

1800.000 mW

3.60000 W

9.00000 W

18.00000 W

36.0000 W

90.0000 W

180.0000 W

360.000 W

900.000 W

1800.000 W

3.60000 kW

5.40000 kW

1500.000 mW

3.00000 W

6.00000 W

15.00000 W

30.0000 W

60.0000 W

150.0000 W

300.000 W

600.000 W

1500.000 W

3.00000 kW

6.00000 kW

9.00000 kW

 2.25000 W

4.50000 W

9.00000 W

22.5000 W

45.0000 W

90.0000 W

225.000 W

450.000 W

900.000 W

2.25000 kW

4.50000 kW

9.00000 kW

13.50000 kW

4.50000 W

9.00000 W

18.00000 W

45.0000 W

90.0000 W

180.0000 W

450.000 W

900.000 W

1800.000 W

4.50000 kW

9.00000 kW

18.00000 kW

27.0000 kW

3P4W

[A]
(V)

9.00000 W

18.00000 W

36.0000 W

90.0000 W

180.0000 W

360.000 W

900.000 W

1800.000 W

3.60000 kW

9.00000 kW

18.00000 kW

36.0000 kW

54.0000 kW

15.00000 W

30.0000 W

60.0000 W

150.0000 W

300.000 W

600.000 W

1500.000 W

3.00000 kW

6.00000 kW

15.00000 kW

30.0000 kW

60.0000 kW

90.0000 kW

15.0000 30.0000 60.0000 100.000 150.000 300.000 600.000 1000.00

4.3  
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4

• 6

2.50000m
5.00000m
10.0000m
25.0000m
50.0000m
100.000m
250.000m
500.000m
1.00000
2.50000
5.00000
10.0000
15.0000

18.7500 mW

37.5000 mW

 75.000 mW

187.500 mW

375.000 mW

 0.75000 W

1.87500 W

3.75000 W

7.5000 W

18.7500 W

37.5000 W

75.000 W

112.500 W

37.5000 mW

 75.000 mW

150.000 mW

375.000 mW

  0.75000 W

1.50000 W

3.75000 W

7.5000 W

15.0000 W

37.5000 W

75.000 W

150.000 W

225.000 W

 75.000 mW

150.000 mW

300.000 mW

  0.75000 W

1.50000 W

3.00000 W

7.5000 W

15.0000 W

30.0000 W

75.000 W

150.000 W

300.000 W

450.000 W

125.000 mW

250.000 mW

500.000 mW

1.25000 W

2.50000 W

5.00000 W

12.5000 W

25.0000 W

50.0000 W

125.000 W

250.000 W

500.000 W

0.75000 kW

187.500 mW

375.000 mW

 0.75000 W

1.87500 W

3.75000 W

7.5000 W

18.7500 W

37.5000 W

75.000 W

187.500 W

375.000 W

0.75000 kW

1.12500 kW

375.000 mW

 0.75000 W

1.50000 W

3.75000 W

7.5000 W

15.0000 W

37.5000 W

75.000 W

150.000 W

375.000 W

0.75000 kW

1.50000 kW

2.25000 kW

[A]
(V)

 0.75000 W

1.50000 W

3.00000 W

7.5000 W

15.0000 W

30.0000 W

75.000 W

150.000 W

300.000 W

0.75000 kW

1.50000 kW

3.00000 kW

4.50000 kW

1.25000 W

2.50000 W

5.00000 W

12.5000 W

25.0000 W

50.0000 W

125.000 W

250.000 W

500.000 W

1.25000 kW

2.50000 kW

5.00000 kW

7.5000 kW

7.5000 15.0000 30.0000 50.0000 75.000 150.000 300.000 500.000

2.50000m
5.00000m
10.0000m
25.0000m
50.0000m
100.000m
250.000m
500.000m
1.00000
2.50000
5.00000
10.0000
15.0000

37.5000 mW

 75.0000 mW

 150.000 mW

375.000 mW

 750.000 mW

1.50000 W

3.75000 W

7.50000 W

15.0000 W

37.5000 W

75.0000 W

150.000 W

225.000 W

 75.0000 mW

150.000 mW

300.000 mW

 750.000 mW

1.50000 W

3.00000 W

7.50000 W

15.0000 W

30.0000 W

75.0000 W

150.000 W

300.000 W

450.000 W

150.000 mW

300.000 mW

600.000 mW

1.50000 W

3.00000 W

6.00000 W

15.0000 W

30.0000 W

60.0000 W

150.000 W

300.000 W

600.000 W

900.000 W

250.000 mW

500.000 mW

1000.000 mW

2.50000 W

5.00000 W

10.00000 W

25.0000 W

50.0000 W

100.0000 W

250.000 W

500.000 W

1000.000 W

1.50000 kW

375.000 mW

750.000 mW

1.50000 W

3.75000 W

7.50000 W

15.0000 W

37.5000 W

75.0000 W

150.000 W

375.000 W

750.000 W

1.50000 kW

2.25000 kW

750.000 mW

1.50000 W

3.00000 W

7.50000 W

15.0000 W

30.0000 W

75.0000 W

150.000 W

300.000 W

750.000 W

1.50000 kW

3.00000 kW

4.50000 kW

1P3W 3P3W 3P3W(3V3A)

[A]
(V)

1.50000 W

3.00000 W

6.00000 W

15.0000 W

30.0000 W

60.0000 W

150.000 W

300.000 W

600.000 W

1.50000 kW

3.00000 kW

6.00000 kW

9.00000 kW

2.50000 W

5.00000 W

10.00000 W

25.0000 W

50.0000 W

100.0000 W

250.000 W

500.000 W

1000.000 W

2.50000 kW

5.00000 kW

10.00000 kW

15.0000 kW

7.5000 15.0000 30.0000 50.0000 75.000 150.000 300.000 500.000

2.50000m
5.00000m
10.0000m
25.0000m
50.0000m
100.000m
250.000m
500.000m
1.00000
2.50000
5.00000
10.0000
15.0000

56.2500 mW

112.5000 mW

 225.000 mW

562.500 mW

1125.000 mW

 2.25000 W

5.62500 W

11.25000 W

22.5000 W

56.2500 W

112.5000 W

225.000 W

337.500 W

112.5000 mW

 225.000 mW

450.000 mW

1125.000 mW

  2.25000 W

4.50000 W

11.25000 W

22.5000 W

45.0000 W

112.5000 W

225.000 W

450.000 W

675.000 W

 225.000 mW

450.000 mW

900.000 mW

  2.25000 W

4.50000 W

9.00000 W

22.5000 W

45.0000 W

90.0000 W

225.000 W

450.000 W

900.000 W

1350.000 W

375.000 mW

750.000 mW

1500.000 mW

3.75000 W

7.50000 W

15.00000 W

37.5000 W

75.0000 W

150.0000 W

375.000 W

750.000 W

1500.000 W

2.25000 kW

562.500 mW

1125.000 mW

 2.25000 W

5.62500 W

11.25000 W

22.5000 W

56.2500 W

112.5000 W

225.000 W

562.500 W

1125.000 W

2.25000 kW

3.37500 kW

1125.000 mW

 2.25000 W

4.50000 W

11.25000 W

22.5000 W

45.0000 W

112.5000 W

225.000 W

450.000 W

1125.000 W

2.25000 kW

4.50000 kW

6.75000 kW

3P4W

[A]
(V)

 2.25000 W

4.50000 W

9.00000 W

22.5000 W

45.0000 W

90.0000 W

225.000 W

450.000 W

900.000 W

2.25000 kW

4.50000 kW

9.00000 kW

13.50000 kW

3.75000 W

7.50000 W

15.00000 W

37.5000 W

75.0000 W

150.0000 W

375.000 W

750.000 W

1500.000 W

3.75000 kW

7.50000 kW

15.00000 kW

22.5000 kW

7.5000 15.0000 30.0000 50.0000 75.000 150.000 300.000 500.000

4.3  
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 4.4 

      

START STOP

REMOTE

CAL

SENSOR RATIO

MEASURING
RMS MEAN DC RMEAN

CURRENT RANGEVOLTAGE RANGE

MEASURING
RMS MEAN DC RMEAN

ALL

INPUT INFO.

LOWER ITEM LOWER FORM ALLUSER SET

DISPLAY ITEM & ELEMENT

2

3 4

COMPEN

ELEMENT

ELEMENT

1

WIRING MODE AUTO MODE AUTO

EXT SENSOR

NUMERIC WAVE

OTHERS

ITEM FORM

U / I / P

WP/q/
TIME

USER ELEMENT

UPDATE
RATE HOLD

SINGLE

INTEG

LOCAL

SHIFT

RESET SET

PAGE PAGE

ESC

“ ”

3.14

• 
1. ELEMENT ELEMENT

SHIFT+ELEMENT (ALL)

• 
2. EXT SENSOR EXT SENSOR
 3

• 
3. (UP DOWN )

• UP
• DOWN
• AUTO AUTO

4. 1~3
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4

• 
1. SHIFT+EXT SENSOR (SENSOR RATIO) Sensor Ratio

 

 • 
2. 

 • 
3. 

   

4.4  
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( )

CT ( 4.5 )

• 
 4.3

• 
 Ext 

Sensor(EXT SENSOR )

• 
 2

 • 
• 3
 50mV 100mV 200mV 500mV 1V 2V 5V 10V
• 6
 25mV 50mV 100mV 250mV 500mV 1V 2.5V 5V

 • 
 AUTO AUTO

4.3

• 
 0.0001~99999.9999

• 
 1A 10mV 100A

10mV/A 100A = 1V 1V
10mV/A

• VT/CT
( 4.5 ) CT

• 
• 
• -OL-

• 3.17

4.4  
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4

 4.5 VT/CT

      

 

START STOP

REMOTE

CAL

MOTOR
SET

CURSOR NULL

MENU STORE SET

MENU

LOWER ITEM LOWER FORM ALLUSER SET

DISPLAY ITEM & ELEMENT
RESET SET

PAGE PAGE

SCALING

HRM SET MEASURE SYNC SOURCE

AVGLINE FILTER
FREQ
FILTER

FILE

PRINT MISC

STOREIMAGE SAVE

HELP

NUMERIC WAVE

OTHERS

ITEM FORM

U / I / P

WP/q/
TIME

USER ELEMENT

UPDATE
RATE HOLD

SINGLE

INTEG

LOCAL

SHIFT

ESC

“ ”
3.14

 

1. SCALING Scaling

• (ON)/ (OFF)
2. Scaling ON OFF ON SCALING

• VT
3. Scaling Item VT

• 
4. 
5. VT
6. 4~5 VT
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• CT
3. Scaling Item CT

• 
4. 
5. CT
6. 4~5 CT

   

• 
3. Scaling Item SF(Scaling Factor)

• 
4. 
5. 
6. 4~5 SF

   

4.5  VT/CT
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4

      
VT VT VT

( 4.3 ) CT
CT ( ) CT

2.3

• (ON)/ (OFF)
 VT CT VT/CT

ON SCALING
 : U I (P S Q) (U+pk

U-pk) (I+pk I-pk)
• ON: VT CT
• OFF: VT CT VT CT

• VT (VT)
 0.0001~99999.9999 VT

• CT (CT)
 0.0001~99999.9999 CT

• (SF )
 0.0001~99999.9999 (SF)

• VT CT 9999.99M
-OF-

• VT CT 3.17
VT CT 1.0000

• Σ
W( ) J( ) W

J

4.5  VT/CT
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 4.6 

      

 

START STOP

REMOTE

CAL

MOTOR
SET

CURSOR NULL

MENU STORE SET

MENU

LOWER ITEM LOWER FORM ALLUSER SET

DISPLAY ITEM & ELEMENT
RESET SET

PAGE PAGE

SCALING

HRM SET MEASURE SYNC SOURCE

AVGLINE FILTER
FREQ
FILTER

FILE

PRINT MISC

STOREIMAGE SAVE

HELP

NUMERIC WAVE

OTHERS

ITEM FORM

U / I / P

WP/q/
TIME

USER ELEMENT

UPDATE
RATE HOLD

SINGLE

INTEG

LOCAL

SHIFT

ESC

“ ”
3.14

 

1. MISC Misc
2. Config Config

• 
3. Crest Factor CF3 CF6

    

      
2.3

• 
 CF3 CF6

• 
• 6 IEC62018 5
• 3 3
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 4.7 

      

SENSOR RATIO

MEASURING
RMS MEAN DC RMEAN

CURRENT RANGEVOLTAGE RANGE

MEASURING
RMS MEAN DC RMEAN

ALL

INPUT INFO.

2

3 4

COMPEN

ELEMENT

ELEMENT

1

WIRING MODE AUTO MODE AUTO

EXT SENSOR ESC

“ ”

3.14

START STOP

REMOTE

CAL

MOTOR
SET

CURSOR NULL

LOWER ITEM LOWER FORM ALLUSER SET

DISPLAY ITEM & ELEMENT
RESET SET

PAGE PAGE

SCALING

HRM SET MEASURE SYNC SOURCE

AVGLINE FILTER
FREQ
FILTER

NUMERIC WAVE

OTHERS

ITEM FORM

U / I / P

WP/q/
TIME

USER ELEMENT

UPDATE
RATE HOLD

SINGLE

INTEG

LOCAL

SHIFT

1. SYNC SOURCE Sync Src

• 
2. ELEMENT ( element1

Sync Src1) SHIFT+ELEMENT (ALL)

• 
3. Item Up Exec Item Down Exec
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6

• 
 SYNC SOURCE

  

( 1-4)
( 1 )

 

• 
 

• 
 (

)
 U1 I1 U2 I2 U3 I3 U4 I4 Ext Clk( ) None

 None

• Ext Clk
 (EXT CLK)
   

    

• Ext Clk
  

  BNC
  TTL
  50%

       
 (EXT CLK) 0~5V

4.7  
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4

• 
• 50ms 100ms 5s 10s 20s
 ( ) (

) ( ) ( )
( )

6

 

• 250ms 500ms 1s 2s
 

• 
U+pk U-pk I+pk I-pk CfU CfI

• 6

• ( ) 3.17
( )

4.7  
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 4.8 

      

 

START STOP

REMOTE

CAL

MOTOR
SET

CURSOR NULL

MENU STORE SET

MENU

LOWER ITEM LOWER FORM ALLUSER SET

DISPLAY ITEM & ELEMENT
RESET SET

PAGE PAGE

SCALING

HRM SET MEASURE SYNC SOURCE

AVGLINE FILTER
FREQ
FILTER

FILE

PRINT MISC

STOREIMAGE SAVE

HELP

NUMERIC WAVE

OTHERS

ITEM FORM

U / I / P

WP/q/
TIME

USER ELEMENT

UPDATE
RATE HOLD

SINGLE

INTEG

LOCAL

SHIFT

ESC

“ ”
3.14

 

• 
1. LINE FILTER LINE FILTER

 

 • 
2. 

 • 
3. OFF~50kHz OFF LINE 

FILTER

   

• 
4. SHIFT+LINE FILTER (FREQ FILTER) Freq Filter

 
5. ON OFF
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4

   

      
2

• 
 

( 2.1 )

• 
 OFF 500 Hz 5.5 kHz 50kHz
• OFF LINE FILTER
• OFF

• 
• 

OFF
• 

50kHz

• 
 50ms 100ms

5s 10s 20s ( 6 7)
( 2.2 )

• WT3000 5%
• 
• 440Hz

 IM760301-51C

4.8  
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 4.9 

      

 

START STOP

REMOTE

CAL

MOTOR
SET

CURSOR NULL

MENU STORE SET

MENU

LOWER ITEM LOWER FORM ALLUSER SET

DISPLAY ITEM & ELEMENT
RESET SET

PAGE PAGE

SCALING

HRM SET MEASURE SYNC SOURCE

AVGLINE FILTER
FREQ
FILTER

FILE

PRINT MISC

STOREIMAGE SAVE

HELP

NUMERIC WAVE

OTHERS

ITEM FORM

U / I / P

WP/q/
TIME

USER ELEMENT

UPDATE
RATE HOLD

SINGLE

INTEG

LOCAL

SHIFT

ESC

“ ”
3.14

 

1. AVG Avg

• (ON)/ (OFF)OFF
2. Averaging ON OFF

• 
3. Avg Type Exp Lin

• 
4. 

 Exp( )
 Lin( )
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4

      
2.3

• /
 

• ON: 
• OFF: 

• 
 2.3

• Exp: 
• Lin: 

• 
 Exp( ) Lin( )

• Exp: 2 4 8 16 32 64
• Lin: 8 16 32 64 128 256

• 
 

1
• U I P S Q
• ΔF1~F4 ( delta )
• Torque speed Pm ( delta )
• λ φ Cfu CfI Pc q q+ q- WS WQ η1~η4 P Q

• 

( )
• (ON)/ (OFF)
• 

• Exp( ) ( )

• Lin( ) ( )

• 
 

• IEC
 

4.9  
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• 
• 

 Exp( ) (2 4 8 16
32 64)

• 
 2 4 8 16 32 64

• IEC
 

• 
 

1
• U(k) I(k) P(k) S(k) Q(k)
• λ(k) φ(k) P(k) Q(k)
• Z Rs Xs Rp Xp Uhdf Ihdf Phdf Uthd Ithd Pthd Uthf Ithf Utif

Itif hvf hcf
* k: 

• 

• (
)

• 
• 
 fU fI U+pk U-pk I+pk I-pk Time WP WP+ WP- WPS WP+S WP-S

SyncSp( )
• ( )
 φU(k) φI(k) φUi-Uj φUi-Uk φUi-Ii φUi-Ij φUi-Ik
 * k: 

4.9  
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 4.10 

      

START STOP

REMOTE

CAL

SENSOR RATIO

MEASURING
RMS MEAN DC RMEAN

CURRENT RANGEVOLTAGE RANGE

MEASURING
RMS MEAN DC RMEAN

ALL

INPUT INFO.

LOWER ITEM LOWER FORM ALLUSER SET

DISPLAY ITEM & ELEMENT

2

3 4

COMPEN

ELEMENT

ELEMENT

1

WIRING MODE AUTO MODE AUTO

EXT SENSOR

NUMERIC WAVE

OTHERS

ITEM FORM

U / I / P

WP/q/
TIME

USER ELEMENT

UPDATE
RATE HOLD

SINGLE

INTEG

LOCAL

SHIFT

RESET SET

PAGE PAGE

ESC

“ ”

3.14

1. UPDATE RATE Update Rate
2. Update Rate Up Exec Update Rate Down Exec

• Update Rate Up Exec
• Update Rate Down Exe
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2.3

2 D/A (
)

• 
• 

• 
 UPDATE RATE

   

• 
• FFT

 

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

• IEC
 PLL PLL

 
• 
 2s

• 
 

• 
• ( 12.4 )

• WT3000 7
• FFT FFT IM760301-51C

11
• FFT  + 

4.10  
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 4.11 

      

START STOP

REMOTE

CAL

SENSOR RATIO

MEASURING
RMS MEAN DC RMEAN

CURRENT RANGEVOLTAGE RANGE

MEASURING
RMS MEAN DC RMEAN

ALL

INPUT INFO.

LOWER ITEM LOWER FORM ALLUSER SET

DISPLAY ITEM & ELEMENT

2

3 4

COMPEN

ELEMENT

ELEMENT

1

WIRING MODE AUTO MODE AUTO

EXT SENSOR

NUMERIC WAVE

OTHERS

ITEM FORM

U / I / P

WP/q/
TIME

USER ELEMENT

UPDATE
RATE HOLD

SINGLE

INTEG

LOCAL

SHIFT

RESET SET

PAGE PAGE

ESC

“ ”

3.14

• 
1. HOLD HOLD

• 
2. SINGLE 1

• 
3. HOLD HOLD

      
• 
 D/A

• 
 1

SINGLE

 5.14
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 5.1 

      

START STOP

REMOTE

CAL

SENSOR RATIO

MEASURING
RMS MEAN DC RMEAN

CURRENT RANGEVOLTAGE RANGE

MEASURING
RMS MEAN DC RMEAN

ALL

INPUT INFO.

LOWER ITEM LOWER FORM ALLUSER SET

DISPLAY ITEM & ELEMENT

2

3 4

COMPEN

ELEMENT

ELEMENT

1

WIRING MODE AUTO MODE AUTO

EXT SENSOR

NUMERIC WAVE

OTHERS

ITEM FORM

U / I / P

WP/q/
TIME

USER ELEMENT

UPDATE
RATE HOLD

SINGLE

INTEG

LOCAL

SHIFT

RESET SET

PAGE PAGE

ESC

“ ”

3.14

• 
1. NUMERIC

• ( 2 )
1. OTHERS Others
2. Numeric+wave Numeric+Bar*1 Numeric+Trend Numeric+Math*2

Numeric+FFT*2

*1 (/G6) (/G5)
*2 (/G6)

 

Next1/3 Next2/3

 

 (/G6)
3.16

5   



5-2 IM 760301-01C

Numeric( )

• 
2. FORM Numeric Form
3. 4 Items 8 Items 16 Items All Items Single List* Dual List*

* (/G6) (/G5)

   

3 /
• 
• (USER )
• 

5.1  
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5

• 
 U I P S Q λ φ

WP q TIME FU FI η

 • 
4. ESC Numeric Form
5. 

 • 
6. U/I/P S/Q/λ/φ WP/q/Time FU/FI/η

 U  I  P  

 • /
7. ELEMENT /

 • /
8. SHIFT+ELEMENT (ALL) ALL LED

• (USER )
 USER 4

 • USER
9. SHIFT+USER (USER SET) User Reserved
10. Function1~4 Function

11. None
12. SET

 • USER
13. 6 USER

   

5.1  



5-4 IM 760301-01C

• 
4. ITEM Numeric

 • 
5. Item No.
6. 

 • 
7. Function
8. None
9. SET

 • /
10. Element/Σ /
11. Element1
12. SET /

* IM760301-
51C

   

• 
15. PAGE PAGE

• PAGE

• PAGE

• 
16. SHIFT+PAGE ( ) SHIFT+PAGE ( )

• SHIFT+ ( )
• SHIFT+ ( )

5.1  
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5

• 
1. ITEM Numeric
2. Reset Items Exec Alert
3. OK Cancel
4. OK SET
 Cancel SET

   

      

3 3
6 6

1~4

( )
/ 150%

±5V

• “Update”
•  HOLD HOLD
•  65535 0
• 0

 
 

    /  
PAGE    PAGE  

    /     

 

5.1  
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• 
U ( Urms Umn Udc Urmn)   I ( Irms Imn Idc Irmn)
P ( )  S ( )
Q ( )  λ ( )
φ ( )  fU/fI ( freqU/freqI / )
U+pk/U-pk ( / )  I+pk/I-pk ( / )
CfU/CfI ( / )  Pc ( )
WP ( )  WP+ ( )
WP- ( )  q ( )
q+ ( )  q- ( )
WS ( )  WQ ( )
Time ( )  η1~η4 ( )
F1~F20 ( )  ΔF1~F4 (Delta )
Speed*( )  *
Pm* ( )  SyncSp* ( )
Slip*( ),

( IM760301-51C 7 )

* 

  1

   

Urms1

1   

  ΣA

   

Idc∑A

∑A ∑
 

• 
 

[-------]( )

• 
 NUMERIC

• ( 2 )
• Numeric+Wave
 4.2

9
• Numeric+Trend
 4.5

10
• Numeric+Bar
 (/G6) (/G5)
 

IM760301-51C

5.1  
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5

• 
 

• 4 Items
• Numeric Numeric + Wave Numeric + Bar*1 Numeric + Trend

1 4
• 8 Items

• Numeric 1 8
• Numeric + Wave Numeric + Bar*1 Numeric + Trend 2

8
• 16 Items

• Numeric Numeric + Wave Numeric + Bar*1 2 16

• All Items
 

ITEM

• Single List*1

• Numeric 2 1 42
• Numeric + Wave Numeric + Bar*1 2 1 22

• Dual List*1

• Numeric 2 2 22
• Numeric + Wave Numeric + Bar*1 2 2

11
*1 (/G6) (/G5)

IM760301-51C 7

• [-------]( )
• Urms Umn Udc Urmn Irms Imn Idc Irmn 140%

[-OL-]
• P 140% [-OL-]
• / [-OF-]
• Urms Irms 0.3%( 3 6 0.6%) Umn Urmn

Imn Irmn 2%( 3 6 4%) Urms Umn
Urmn Irms Imn Irmn 0 λ φ
[Error]

• fU fI [Error]
• 1 λ≤2 λ 1 φ 0
• λ 2 λ φ [Error]
• RMS CfU CfI [-------]( )

5.1  



5-8 IM 760301-01C

• 
• 2.2 2.5

2.6 ( )
Delta ( ) ( )*

* IM760301-51C
• (None)
• Delta (1 2 3 4)

• F1~F20

• 
• 
 Element1 Element2 Element3 Element4 ΣA ΣB
• Σ [-------](

) ΣA ΣB ΣB
[-------]( )

  

3

3

• 
 2

• 2.2 2.5
2.6 1 IM760301-51C 6

Delta
• ΣA ΣB 4.1
• 2A 2.8Arms

0A

5.1  
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5

 5.2 / (RMS MEAN DC RMEAN)

      

START STOP

REMOTE

CAL

SENSOR RATIO

MEASURING
RMS MEAN DC RMEAN

CURRENT RANGEVOLTAGE RANGE

MEASURING
RMS MEAN DC RMEAN

ALL

INPUT INFO.

LOWER ITEM LOWER FORM ALLUSER SET

DISPLAY ITEM & ELEMENT

2

3 4

COMPEN

ELEMENT

ELEMENT

1

WIRING MODE AUTO MODE AUTO

EXT SENSOR

NUMERIC WAVE

OTHERS

ITEM FORM

U / I / P

WP/q/
TIME

USER ELEMENT

UPDATE
RATE HOLD

SINGLE

INTEG

LOCAL

SHIFT

RESET SET

PAGE PAGE

ESC

“ ”

3.14

• 
1. ELEMENT

• 
2. VOLTAGE RANGE MODE RMS~RMEAN
3. 1~2

• 
4. CURRENT RANGE MODE RMS~RMEAN
5. 1~4

      
• 4

• RMS: 
• MEAN: 
• DC: 
• RMEAN: 

• RMS 1
• OFF
• RMS MEAN 5.4
• IEC

( ) ~
( ) /

• 
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 5.3 

      

START STOP

REMOTE

CAL

SENSOR RATIO

MEASURING
RMS MEAN DC RMEAN

CURRENT RANGEVOLTAGE RANGE

MEASURING
RMS MEAN DC RMEAN

ALL

INPUT INFO.

LOWER ITEM LOWER FORM ALLUSER SET

DISPLAY ITEM & ELEMENT

2

3 4

COMPEN

ELEMENT

ELEMENT

1

WIRING MODE AUTO MODE AUTO

EXT SENSOR

NUMERIC WAVE

OTHERS

ITEM FORM

U / I / P

WP/q/
TIME

USER ELEMENT

UPDATE
RATE HOLD

SINGLE

INTEG

LOCAL

SHIFT

RESET SET

PAGE PAGE

ESC

“ ”

3.14

 

1. ITEM Numeric
2. Frequency Meas Item Frequency Meas Item

 
3. Freq1 Freq2
4. SET
5. 
6. SET
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5

      
• 2

ITEM
Frequency Meas Item

• 

• 4.8
• 12.5
• [------]( )
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 5.4 

      

 

START STOP

REMOTE

CAL

MOTOR
SET

CURSOR NULL

MENU STORE SET

MENU

LOWER ITEM LOWER FORM ALLUSER SET

DISPLAY ITEM & ELEMENT
RESET SET

PAGE PAGE

SCALING

HRM SET MEASURE SYNC SOURCE

AVGLINE FILTER
FREQ
FILTER

FILE

PRINT MISC

STOREIMAGE SAVE

HELP

NUMERIC WAVE

OTHERS

ITEM FORM

U / I / P

WP/q/
TIME

USER ELEMENT

UPDATE
RATE HOLD

SINGLE

INTEG

LOCAL

SHIFT

ESC

“ ”
3.14

 

1. MEASURE Measure
2. User Defined Function User Defined Function
3. User Defined F1~F20

User Defined Function

• (ON)/ (OFF)
4. 
5. SET ON OFF

  
User Defined F1-F5
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5

• 
5. Unit
6. SET
7. 

 3.14

• 
8. Expression
9. SET
10. 

 3.14

      

USB ( )
• 
 
• IEC

 
• FFT

 12

• (ON)/ (OFF)
 

• ON
 
• OFF
 

• 
• 
  8 8

( 5.1 )
• 
 

5.4  
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• 
 ( Urms1) 20 (F1~F20)

1 16
12

 • 
 ( )
 U: U( ) Urms: URMS( ) Umn: UMN( )
 I: I( ) P: P( ) S: S( )
 Q: Q( ) λ: LAMBDA( ) φ: PHI( )
 fU: FU( ) fI: FI( ) U+pk: UPPK( )
 U-pk: UMPK( ) I+pk: IPPK( ) I-pk: IMPK( )
 CfU: CFU( ) CfI: CFI( ) Pc: PC( )
 η1: ETA1( ) η2: ETA2( ) η3: ETA3( )
 η4: ETA4( ) Wp: WH( ) Wp+: WHP( )
 Wp-: WHM( ) q: AH( ) q+: AHP( )
 q-: AHM( ) WS:SH( ) WQ:QH( )
 Time: TI( )

• ( )
 Speed: SPEED( ) Torque: TORQUE( ) Pm: PM( )
 Slip: SLIP( ) SyncSp: SYNC( )

• Delta
 ΔF1: DELTA1( ) ΔF2: DELTA2( ) ΔF3: DELTA3( )
 ΔF4: DELTA4( )

• (/G6) (/G5)
 φU: UPHI( ) φI: IPHI( ) Z: Z( )
 Rs: RS( ) Xs: XS( ) Rp: RP( )
 Xp: XP( ) Uhdf: UHDF( ) Ihdf: IHDF( )
 Phdf: PHDF( ) Uthd: UTHD( ) Ithd: ITHD( )
 Pthd: PTHD( ) Uthf: UTHF( ) Ithf: ITHF( )
 Utif: UTIF( ) Itif: ITIF( ) hvf: HVF( )
 hcf: HCF( ) φU1-U2: PHIU1U2( ) φU1-U3: PHIU1U3( )
 φU1-I1: PHIU1I1( ) φU1-I2: PHIU1I2( ) φU1-I3: PHIU1I3( )

• 3.01 WT3000 F1~F19
 F1: F1( ) F2: F2( ) F3: F3( )
 F4: F4( ) F5: F5( ) F6: F6( )
 F7: F7( ) F8: F8( ) F9: F9( )
 F10: F10( ) F11: F11( ) F12: F12( )
 F13: F13( ) F14: F14( ) F15: F15( )
 F16: F16( ) F17: F17( ) F18: F18( )
 F19: F19( )

5.4  
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5

• 
( ) ( )

• ( )
 (E1,OR2)

• 
 E1~E4: 1~4
 E5~E6: ΣA ΣB

• 
 ORT: *1

 OR0: DC*2

 OR1: *2

 OR2~OR100: *2

*1 ( /G6 )
*2 /G5 /G6

• ( )
 (E1)

13

• 
• Urms Umn Udc Urmn U( )
• Irms Imn Idc Irmn I( )
• / URMS( ) UMN( )

   
RMS MEAN DC RMEAN

URMS(  )

UMN(  )

  

• RMS UMN( )
Urms Umn Irms P

• MEAN URMS( )
Urms Umn Imn P

• Urms Umn Irms Imn
• TI( ) (E1~E4) TI( ) (S)
• 1 η1~η4( 2)

ETA1~ETA4
   η1: 80% ETA1 = 0.8

• PHIU1U2 U1 (ΣA ΣB)
2 3 4 ΣA PHIU1U2 2 3

5.4  
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• 
( 5.7 )

• 1.XX 2.XX WT3000 (F1~F20)
(F1~F20)

• 3.01 WT3000
F3=F1( )+F2( )

50 F1 F2 F3=F1( )+F2( ) F1( )/ 
F2( ) F1

F4=F3( )/F1( ) F5=F4( )/F1( )
 

F3=F1( )+F3( ) F1( )+F4( )
[-------]( ) [- OF -]

• 

                 
+, –, *, /               U(E1,OR1) – U(E2,OR1) 
ABS               ABS(P(E1,ORT) + P(E2,ORT)) 
SQR               SQR(I(E1,OR0))  
SQRT               SQRT(ABS(I(E1,OR3)))  
LOG               LOG(U(E1,OR25))  
LOG10               LOG10(U(E1,OR25))  
EXP               EXP(U(E1,OR12))  
NEG               NEG(U(E1,OR12))  
  

 
• 
 50
• 
 

• 
 2

  ( )2 - ( )2

 SQRT(SQR(U(E2, ORT)) – SQR(U(E2, OR1)))

 [-------]( ) Delta
Delta (OFF)

5.4  
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5

 5.5 

      

 

START STOP

REMOTE

CAL

MOTOR
SET

CURSOR NULL

MENU STORE SET

MENU

LOWER ITEM LOWER FORM ALLUSER SET

DISPLAY ITEM & ELEMENT
RESET SET

PAGE PAGE

SCALING

HRM SET MEASURE SYNC SOURCE

AVGLINE FILTER
FREQ
FILTER

FILE

PRINT MISC

STOREIMAGE SAVE

HELP

NUMERIC WAVE

OTHERS

ITEM FORM

U / I / P

WP/q/
TIME

USER ELEMENT

UPDATE
RATE HOLD

SINGLE

INTEG

LOCAL

SHIFT

ESC

“ ”
3.14

 

(ON)/ (OFF)
1. MEASURE Measure
2. User Defined Function User Defined Function
3. Max Hold ON OFF
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• MAX ( MAX
)

 U: UMAX( ) Urms: URMSMAX( ) Umn: UMEANMAX( )
 I: IMAX( ) P: PMAX( ) S: SMAX( )
 Q: QMAX( ) U+pk: UPPEAKMAX( ) U-pk: UMPEAKMAX( )
 I+pk: IPPEAKMAX( ) I-pk: IMPEAKMAX( )

* U UMAX( )

• UMAX( ) IMAX( ) PMAX( ) SMAX( ) QMAX( ) ( ) E1~E6

• URMSMAX( ) UMEANMAX( ) ( ) E1~E4
• UPPEAKMAX( )~IMPEAKMAX( ) ( ) E1~E4
• 
• RMS MEAN URMSMAX( ) UMEANMAX( )

• D/A

• 
 IEC

 *2 ( )*3

*2 (/G6)
*3 IM760301-51C 7.1

5.5  
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5

 5.6 

      

  =  

1

WH(E1)/(TI(E1)/3600)

TI( ) (S) 5.4
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 5.7 

      

START STOP

REMOTE

CAL

SENSOR RATIO

MEASURING
RMS MEAN DC RMEAN

CURRENT RANGEVOLTAGE RANGE

MEASURING
RMS MEAN DC RMEAN

ALL

INPUT INFO.

LOWER ITEM LOWER FORM ALLUSER SET

DISPLAY ITEM & ELEMENT

2

3 4

COMPEN

ELEMENT

ELEMENT

1

WIRING MODE AUTO MODE AUTO

EXT SENSOR

NUMERIC WAVE

OTHERS

ITEM FORM

U / I / P

WP/q/
TIME

USER ELEMENT

UPDATE
RATE HOLD

SINGLE

INTEG

LOCAL

SHIFT

RESET SET

PAGE PAGE

ESC

“ ”

3.14

• 
1. WIRING Wiring
2. η Formula η Formula
3. η1~η4
4. SET
5. 

 Udef1 Udef2
6. SET

• 
1. Udef1 Udef2
2. SET
3. 
4. SET
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5

      

• 
 Σ 1 4 (η1~η4)

Udef1 Udef2 1
4

• 2 / 2
 
 : 1 (P1)
 : 2 (P2)
 : P2/P1

  ( )
: P1 : P2

 

• 2 / 3
 
 : 1 (P1)
 : 2 3 Σ (PΣA)
 : PΣA/P1

• 3 / 3
 
 : 1 2 Σ (PΣA)
 : 3 4 Σ (PΣB)
 : PΣB/PΣA

• 2
 
 : 1 (P1)
 : (Pm)
 : Pm/P1

• 3
 
 : 1 2 Σ (PΣA)
 : (Pm)
 : Pm/PΣA

 

W( ) J( )

• 
 IEC

5.7  
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 5.8 

      

START STOP

REMOTE

CAL

SENSOR RATIO

MEASURING
RMS MEAN DC RMEAN

CURRENT RANGEVOLTAGE RANGE

MEASURING
RMS MEAN DC RMEAN

ALL

INPUT INFO.

LOWER ITEM LOWER FORM ALLUSER SET

DISPLAY ITEM & ELEMENT

2

3 4

COMPEN

ELEMENT

ELEMENT

1

WIRING MODE AUTO MODE AUTO

EXT SENSOR

NUMERIC WAVE

OTHERS

ITEM FORM

U / I / P

WP/q/
TIME

USER ELEMENT

UPDATE
RATE HOLD

SINGLE

INTEG

LOCAL

SHIFT

RESET SET

PAGE PAGE

ESC

“ ”

3.14

1. WIRING Wiring
2. Compensation Compensation

• 
3. 1~4
4. SET
5. OFF~I-U
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5

• (ON)/ (OFF)
3. 
4. SET ON OFF

• (ON)/ (OFF)
 Delta 3P3W(3V3A)

3. 3P3W(3V3A):ΣA Compensation
4. SET ON OFF

 

   

      
• 
 8 3.7

• : U-I
• : I-U

• U-I
 

 × 

• I-U
 

/

• OFF
 

5.8  



5-24 IM 760301-01C

• 
 ( )

8

• 
 3 (3V3A)

8 Delta

• (EXT) U-I

• (EXT)

• (/G6) IEC

• 

5.8  
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5

 5.9 

      

 

START STOP

REMOTE

CAL

MOTOR
SET

CURSOR NULL

MENU STORE SET

MENU

LOWER ITEM LOWER FORM ALLUSER SET

DISPLAY ITEM & ELEMENT
RESET SET

PAGE PAGE

SCALING

HRM SET MEASURE SYNC SOURCE

AVGLINE FILTER
FREQ
FILTER

FILE

PRINT MISC

STOREIMAGE SAVE

HELP

NUMERIC WAVE

OTHERS

ITEM FORM

U / I / P

WP/q/
TIME

USER ELEMENT

UPDATE
RATE HOLD

SINGLE

INTEG

LOCAL

SHIFT

ESC

“ ”
3.14

 

1. MEASURE Measure

• 
2. S Q Formula S Q Formula
3. Type1 Type2 Type3*

* (/G6) (/G5)
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• 
2. Pc Formula Pc Formula

 • 
3. Pc Formula
4. SET IEC76-1(1976) IEEE C57.12.90-1993 IEC76-1(1993)

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

5. P1=
6. SET P1
7. P1
8. SET ESC
9. P2=
10. SET P2
11. P2
12. SET ESC

 

5.9  



5-27IM 760301-01C

5

      
• 
 3 2.5

 • TYPE 1 ( WT )
 4                         PΣ = P1 + P2 + P3
 4                         SΣ = S1 + S2 + S3 (= U1×I1 + U2×I2 + U3×I3)
 4                         QΣ = Q1 + Q2 + Q3

 • TYPE 2 
 4                          PΣ = P1 + P2 + P3
 4                          SΣ = S1 +S2 + S3 (= U1×I1 + U2×I2 + U3×I3)

 4                          QΣ = SΣ2 – PΣ2  

 • TYPE 3 (WT1600 PZ4000 )
 (/G6) (/G5)

IM760301-51C 7
 4  PΣ = P1 + P2 + P3

 4                                                SΣ = PΣ2 + QΣ2  
 4  QΣ = Q1 + Q2 + Q3

 2-19
 TYPE1 IEC

TYPE3 TYPE1

• 
 

(Pc)

 • 
 2.5

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

 
 • 

 P1 P2
 0.0001~9.9999

 RMS MEAN

5.9  
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 5.10 

      

 

START STOP

REMOTE

CAL

MOTOR
SET

CURSOR NULL

MENU STORE SET

MENU

LOWER ITEM LOWER FORM ALLUSER SET

DISPLAY ITEM & ELEMENT
RESET SET

PAGE PAGE

SCALING

HRM SET MEASURE SYNC SOURCE

AVGLINE FILTER
FREQ
FILTER

FILE

PRINT MISC

STOREIMAGE SAVE

HELP

NUMERIC WAVE

OTHERS

ITEM FORM

U / I / P

WP/q/
TIME

USER ELEMENT

UPDATE
RATE HOLD

SINGLE

INTEG

LOCAL

SHIFT

ESC

“ ”
3.14

 

1. MEASURE Measure
2. Phase Phase
3. 180 Lead/ag 360 degrees

   



5-29IM 760301-01C

5

      

• 180 Lead/Lag
 (D) (G)

0~180°
• 360 Degrees
 0~360°

• 0 [Error]
• 

φ
• λ 1 φ

• 1 λ≤2 φ 0
• λ 2 φ [Error]

• ( ) 1~100 φU φI 0~180°(
)

5.10  
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 5.11 

5
 

 

 

 

STOP

 

 

/

/

/

/

---

---

---

5.12

5.13

5.13

5.14

5.14

2.6

• 
• 
• RESET 

START STOP START STOP RESET START RESET



5-31IM 760301-01C

5

• 
 *

* IEC FFT

• 

Integ: Reset

Integ: Start
Start

Integ: Stop

Stop

Integ: Ready

Ready

Reset Start Stop Ready 
• TimeUp: TimeUp

• Error: 
Error

Ready

5.11  
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• 
 (ON/OFF)

• (OFF)
( SINGLE)

   

ON
HOLD

OFF

( )

START STOP RESET

 

• 
(OFF) ( SINGLE)

   

( )

SINGLE
( )

OFF

ON
HOLD

ON ON ON

START STOP RESET

 

• 
 200kHz /

  
  DC~100kHz

 Irms  DC ~100kHz
 Imn  DC ~100kHz
 Idc  DC~100kHz
 Irmn  DC ~100kHz

5.11  
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5

• 
 999999 1000000

999.999mWh 0.001mWh 1.00000Wh

• 
 

• (10000 )
• WP q WS WQ /

• /
 (WP): ±999999 MWh
 (q): ±999999 MAh
 (WS): ±999999 MVAh
 (WQ): ±999999 Mvarh

• 
 

( 5.5 )

• 
 3 300%

300% 6
600% 600%

• 
 0
 • 3

 Irms 0.3% Imn Irmn 2%
 • 6

 Irms 0.6% Imn Irmn 4%

• 
• 

• 

5.11  
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• 
 

 

ON
OFF

START
STOP

OFF
ON

OFF
OFF

 

 

• 
 ( 6.3 )

5.11  
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5

 5.12 

      

START STOP

REMOTE

CAL

SENSOR RATIO

MEASURING
RMS MEAN DC RMEAN

CURRENT RANGEVOLTAGE RANGE

MEASURING
RMS MEAN DC RMEAN

ALL

INPUT INFO.

LOWER ITEM LOWER FORM ALLUSER SET

DISPLAY ITEM & ELEMENT

2

3 4

COMPEN

ELEMENT

ELEMENT

1

WIRING MODE AUTO MODE AUTO

EXT SENSOR

NUMERIC WAVE

OTHERS

ITEM FORM

U / I / P

WP/q/
TIME

USER ELEMENT

UPDATE
RATE HOLD

SINGLE

INTEG

LOCAL

SHIFT

RESET SET

PAGE PAGE

ESC

“ ”

3.14

1. INTEG Integ
2. Integ Set Integ Set

• 
3. Mode Mode
4. Normal
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• 
5. Timer Setting Timer Setting
6. 
7. SET
8. 6 0
9. SET ESC
10. 6~9 00000:00:00

   

• 
 • 

11. INTEG Integ
12. START INTEG START

 • 
13. HOLD HOLD

 • 
14. HOLD HOLD

( SINGLE)

 • 
15. STOP START STOP

START

 • 
16. RESET STOP WP

[-------]( )

5.12  
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5

  

      
2.6

• 
 00000:00:00

5.11

 

5.12  
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 5.13 

      

START STOP

REMOTE

CAL

SENSOR RATIO

MEASURING
RMS MEAN DC RMEAN

CURRENT RANGEVOLTAGE RANGE

MEASURING
RMS MEAN DC RMEAN

ALL

INPUT INFO.

LOWER ITEM LOWER FORM ALLUSER SET

DISPLAY ITEM & ELEMENT

2

3 4

COMPEN

ELEMENT

ELEMENT

1

WIRING MODE AUTO MODE AUTO

EXT SENSOR

NUMERIC WAVE

OTHERS

ITEM FORM

U / I / P

WP/q/
TIME

USER ELEMENT

UPDATE
RATE HOLD

SINGLE

INTEG

LOCAL

SHIFT

RESET SET

PAGE PAGE

ESC

“ ”

3.14

1. INTEG Integ
2. Integ Set Integ Set

• (Normal) (Continuous)
3. Mode Mode
4. Normal Continuous
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5

• 
5. Timer Setting Timer Setting
6. 
7. SET
8. 6
9. SET ESC
10. 6~9

  

• 
 • 

11. INTEG Integ
12. START INTEG START

 • 
13. HOLD HOLD

 • 
14. HOLD HOLD

( SINGLE)

 • 
15. STOP START STOP

STOP START

 START STOP

  
STOP

 • 
16. RESET STOP [-------](

)

5.13  
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2.6

• 
 2

 • 
 10000

STOP / ( 5.11 )

 • (Continuous)
 

STOP /

• 
• 
 00000:00:00~10000:00:00

 00000:00:00 ( 2.6 5.14
)

5.11
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5

 5.14 

      

START STOP

REMOTE

CAL

SENSOR RATIO

MEASURING
RMS MEAN DC RMEAN

CURRENT RANGEVOLTAGE RANGE

MEASURING
RMS MEAN DC RMEAN

ALL
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LOWER ITEM LOWER FORM ALLUSER SET

DISPLAY ITEM & ELEMENT

2

3 4

COMPEN

ELEMENT

ELEMENT

1

WIRING MODE AUTO MODE AUTO

EXT SENSOR

NUMERIC WAVE

OTHERS

ITEM FORM

U / I / P

WP/q/
TIME

USER ELEMENT

UPDATE
RATE HOLD

SINGLE

INTEG

LOCAL

SHIFT

RESET SET

PAGE PAGE

ESC

“ ”

3.14

1. INTEG Integ
2. Integ Set Integ Set

• (R-Normal) (R-Continuous)
3. Mode Mode
4. R-Normal R-Continuous
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• 
5. Timer Setting Timer Setting
6. 
7. SET
8. 6
9. SET ESC
10. 6~9

  

• 
11. Real Time Control Real Time Control
12. ( )
13. SET
14. 12
15. SET ESC
16. 12~15
17. ( )
18. 13~16

5.14  
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5

• 
 • 

19. INTEG Integ
20. START INTEG START

START

 • 
21. HOLD HOLD

 • 
22. HOLD HOLD

( SINGLE)

 • 
23. STOP START STOP

STOP START

 START STOP

  
STOP

 • 
24. RESET STOP [-------](

)

5.14  
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2.6

• 
 2

 • 
 

10000
/ ( 5.11 )

 • (Continuous)
 

/

• 
• 
 00000:00:00~10000:00:00

 00000:00:00
10000

/

• 
 : : : :

 : 4
 : : : 00:00:00~23:59:59

• 2 31 ( 5.13 )

• 

5.11

5.14  
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5

 5.15 /

      

START STOP

REMOTE

CAL

SENSOR RATIO

MEASURING
RMS MEAN DC RMEAN

CURRENT RANGEVOLTAGE RANGE

MEASURING
RMS MEAN DC RMEAN

ALL

INPUT INFO.

LOWER ITEM LOWER FORM ALLUSER SET

DISPLAY ITEM & ELEMENT

2

3 4

COMPEN

ELEMENT

ELEMENT

1

WIRING MODE AUTO MODE AUTO

EXT SENSOR

NUMERIC WAVE

OTHERS

ITEM FORM

U / I / P

WP/q/
TIME

USER ELEMENT

UPDATE
RATE HOLD

SINGLE

INTEG

LOCAL
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• (ON)/ (OFF)
3. Trend Cursor ON OFF

 ON

   

• 
 • +

4. TrendC1 Trace
5. T1~T16
6. SET

 • x
4. TrendC2 Trace
5. T1~T16
6. SET

• 
7. Trend C1 +/Trend C2 x Trend C1 + Trend C2 x

Trend C1 + Trend C2 x
• Trend C1 + +
• Trend C2 x x
• Trend C1 + Trend C2 x Trend 

C1 +
8. 

   

7.8  
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7

      
• ON/OFF
 

X Y
• ON:  
• OFF: 

• 
 T1~T16

• 
• 
• 0 1001

• 1 1

• 
• Y+: + (Y )
• Yx: x (Y )
• ΔY: + x Y
• X+: + X
  0s +
• Xx: x X
  0s x
• ΔX: + x X
• D+: +
  / /  : : 
• Dx: x
  / /  : : 

• ***
• ΔY

7.8  



8-1IM 760301-01C
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 8.1 

      

 

START STOP

REMOTE

CAL

MOTOR
SET

CURSOR NULL

MENU STORE SET

MENU

LOWER ITEM LOWER FORM ALLUSER SET

DISPLAY ITEM & ELEMENT
RESET SET

PAGE PAGE

SCALING

HRM SET MEASURE SYNC SOURCE

AVGLINE FILTER
FREQ
FILTER

FILE

PRINT MISC

STOREIMAGE SAVE

HELP

NUMERIC WAVE

OTHERS

ITEM FORM

U / I / P

WP/q/
TIME

USER ELEMENT

UPDATE
RATE HOLD

SINGLE

INTEG

LOCAL

SHIFT

ESC

“ ”
3.14

*

* (/G6)

1. SHIFT+STORE(STORE SET) Store Set
2. Mode Store
3. Store Setting Store Setting
4. Mode Mode
5. Manual~Integ Sync

   

8   
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8.2
8.4

 
 

• 
 

• *
 (Integ Sync)

 (Store Item) Wave NAN

• 
• IEC
• 
• FFT
• 
• 

 
 

 • (Manual)
 STORE

 • (Real Time)
 STORE (

)

 • (Integ Sync)
• STORE (

)
• ( 5.11 5.12 )

8.1  
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8

 8.2 

      

 

START STOP

REMOTE

CAL

MOTOR
SET

CURSOR NULL

MENU STORE SET

MENU

LOWER ITEM LOWER FORM ALLUSER SET

DISPLAY ITEM & ELEMENT
RESET SET

PAGE PAGE

SCALING

HRM SET MEASURE SYNC SOURCE

AVGLINE FILTER
FREQ
FILTER

FILE

PRINT MISC

STOREIMAGE SAVE

HELP

NUMERIC WAVE

OTHERS

ITEM FORM

U / I / P

WP/q/
TIME

USER ELEMENT

UPDATE
RATE HOLD

SINGLE

INTEG

LOCAL

SHIFT

ESC

“ ”
3.14

 

1. SHIFT+STORE(STORE SET) Store Set
2. Mode Store
3. Store Setting Store Setting

• 
4. Store Item Store Item
5. Numeric~Numeric+Wave

• Numeric
• Wave 8-5

• Numeric+Wave 8-5
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• 
 ( 5 Numeric Numeric+Wave )

6. List Item List Item

 • 
7. All ON
8. SET

 • 
7. All OFF
8. SET

   

 • 
7. Preset1 Preset2
8. SET Preset1 Preset2

  

Preset1 Preset2

 

 

 • 
7. 
8. SET

8.2  
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8

• 
 ( 5 Wave Numeric+Wave )

6. Wave Trace Wave Trace

 • 
7. All ON
8. SET

 • 
7. All OFF
8. SET

   

 • 
7. 
8. SET

• 
 ( 5 Numeric+Wave )

6. List Item & Wave Trace List Item & Wave Trace
7. 8-4 7-8
8. 7-8

8.2  
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• 
 

• Numeric
 
• Wave
 
• Numeric+Wave
 

• 
 

• 
• ( 2.2 ) (

) ( IM760301-51C) ( )
( IM760301-51C)

• 
• 
• 
• ( )

• 8.1
• 2.2 2.5 2.6

1 IM760301-51C
• ΣA ΣB 4.1
• [-------]( )
• [-------]( )

[-------]( )
• ( )

[-------]( )
• Wave Numeric+Wave Wave+Bar Wave+Trend

NAN

8.2  
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8

 8.3 

      

 

START STOP

REMOTE

CAL

MOTOR
SET

CURSOR NULL

MENU STORE SET

MENU

LOWER ITEM LOWER FORM ALLUSER SET

DISPLAY ITEM & ELEMENT
RESET SET

PAGE PAGE

SCALING

HRM SET MEASURE SYNC SOURCE

AVGLINE FILTER
FREQ
FILTER

FILE

PRINT MISC

STOREIMAGE SAVE

HELP

NUMERIC WAVE

OTHERS

ITEM FORM

U / I / P

WP/q/
TIME

USER ELEMENT

UPDATE
RATE HOLD

SINGLE

INTEG

LOCAL

SHIFT

ESC

“ ”
3.14

 

1. SHIFT+STORE(STORE SET) Store Set
2. Mode Store
3. Store Setting Store Setting

• 
4. 
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• 
5. Optimize Store Count Optimize Store Count

 4 6 12
6. Maximum Store Count
7. SET
8. 
9. SET ESC
10. SET
11. SET
12. ESC

   

• 
4. Interval Setting Interval Setting
5. 
6. SET
7. 5

 3.14
8. SET ESC
9. 5~8

   

8.3  
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8

• 
 ( 8.1 Real Time )

4. Mode Mode
5. Real Time
6. Real Time Control Real Time Control
7. (Store Start)
8. SET
9. 7
10. SET ESC
11. 7~10
12. (Store End)
13. 8~11

• (ON)/ (OFF)
1. SHIFT+STORE(STORE SET) Store Set
2. Init Memory Alert Msg ON OFF

   

8.3  
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8.1
8.4

• 
• 1~999999
• ( 30MB)

• 
 8.2

• 1~

• 
 

• : : 00:00:00

 00:00:00~99:59:59
• ( 5.11 5.12 )

• 
• : : : :

• 
• : :
 00:00:00~23:59:59

• 

• (ON)/ (OFF)
 

• ON: 
• OFF: 

• 2 31
( 8.4 )

• 

8.3  
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8

 8.4 

      

 

START STOP

REMOTE

CAL

MOTOR
SET

CURSOR NULL

MENU STORE SET

MENU

LOWER ITEM LOWER FORM ALLUSER SET

DISPLAY ITEM & ELEMENT
RESET SET

PAGE PAGE

SCALING

HRM SET MEASURE SYNC SOURCE

AVGLINE FILTER
FREQ
FILTER

FILE

PRINT MISC

STOREIMAGE SAVE

HELP

NUMERIC WAVE

OTHERS

ITEM FORM

U / I / P

WP/q/
TIME

USER ELEMENT

UPDATE
RATE HOLD

SINGLE

INTEG

LOCAL

SHIFT

ESC

“ ”
3.14

 

 1  
6

 *1

 Wave Numeric+Wave Wave+Trend
Wave+Bar*2 6.1
*1 (/G6)
*2 (/G6) (/G5)

• 
1. SHIFT+STORE(STORE SET) Store Set
2. Mode Store
3. Store to Memory
4. STORE ( 8.1 )

• 
 STORE STORE

Store:Start
• 
 WT3000 STORE Store:

Ready STORE
Store:Start

• 
 WT3000 STORE Store:

Ready STORE
Store:Start
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• 
5. STORE STORE

• 
5. STORE

• 
 (

30MB) Store:Stop
• 
 

Store:Stop
• 
 

Store:Stop

• ( )
 

8.6
6. STORE

 ( 8.3 ) ON Alert 7
OFF Alert

7. OK Cancel
8. OK SET Cancel SET

   

8.4  
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8

      

8.1
8.2

• 
 

   

• 
• ( 8.1 )
• 
• 

• 
• STORE
• 

• ( )
 

• 
 WT3000

• [-------]( )
• [-------]( )

[-------]( )
• ( )

[NAN]( )
• Wave Numeric+Wave Wave+Bar Wave+Trend

NAN
• PLL

• HOLD HOLD
• 00:00:00 HOLD

8.4  



8-14 IM 760301-01C

 8.5 

       
 PC USB PC USB

PC USB

      

 

START STOP

REMOTE

CAL

MOTOR
SET

CURSOR NULL

MENU STORE SET

MENU

LOWER ITEM LOWER FORM ALLUSER SET

DISPLAY ITEM & ELEMENT
RESET SET

PAGE PAGE

SCALING

HRM SET MEASURE SYNC SOURCE

AVGLINE FILTER
FREQ
FILTER

FILE

PRINT MISC

STOREIMAGE SAVE

HELP

NUMERIC WAVE

OTHERS

ITEM FORM

U / I / P

WP/q/
TIME

USER ELEMENT

UPDATE
RATE HOLD

SINGLE

INTEG

LOCAL

SHIFT

ESC

“ ”
3.14

 

1. SHIFT+STORE(STORE SET) Store Set
2. Mode Store
3. Store to Memory File
 Memory
 File 8-16

   



8-15IM 760301-01C

8

4. Memory to File Memory to File

• 
5. Data Type ASCII Float

• 
6. File List File List
7. ( [ ] )
8. SET

• 
 ( )

9. ( < > )
10. SET

• File List Path=......
• <..     > SET

• 
11. File Name Save
12. Auto Naming
13. SET ON OFF
14. File Name
15. SET
16. 

 3.14
17. Comment
18. ESC Save

   

8.5  
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• 
19. Memory to File Exec Path=......

Memory to File Exec Abort

• 
20. Abort Abort Memory to File 

Exec

   

• File List
11. Filter Item All

• 
11. File List
12. Property
13. ESC

   

8.5  
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8

4. File setting File setting

• 
5. 8-15 5

• 
6. 8-15 6~8

• 
7. 8-15 9~10

• 
8. 8-15 11~18

• 
9. STORE ( 8.1 ) ( 8.4 )

• 
10. STORE Path=......

• 
11. ( 8.4 )

Path=......

• File List
 8-16 File List 11

• 
 8-16 11~13

• 
 

8-13 3 Memory 8-14~8-15
• 

8.5  
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• 
 

• ASCII
• ASCII
• 
• WT3000

• Float
• 32
• WT3000

• 
  ( )

ASCII .CSV 5K( : 1 Preset1 10 )
Float .WTD 
   (8K + (4×Dn + 16× ))
   
   (4K + (8×Dn + 16 + 16×Ti)× )
   Dn: 
   ( ×(  + ))
   Ti: 

• 
  ( )

ASCII .CSV 115K( : 1 10 )
Float .WTD (4K + (8×1002×Tw + 16)× )
   Tw

• 
 File List

  

 
[PC_Card]: PC
[USB2]: ID 2 USB ( )
[NetWork]: ( IM760301-51C)

8.5  
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8

• 
• 
• ( )

 
 

  
 1~8  0-9, A-Z, %, _, ( ) ( ), - ( )

 0~25  

• 
 Auto Naming ON 4 (0000~2499)

( 4 File Name )

• ( )
• 
• 

• File List
 

• Item
 
• All
 

8.5  
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• 
 :
 

•  ( U
I 0 1

• ASCII NAN +INF -INF ERROR *1

*1 φU φI 0 1
• Float 0x7FC00000 0x7F800000 0xFF800000 0xFFFFFFFE

• 2500 2500
2500

• File List WT3000

• Path 41
• MS-DOS 
 AUX CON PRN NUL CLOCK COM1~COM9 LPT1~LPT9
• 2500 2500

• *2 Float (*.WTD)
CSV
*2 
 http://www.yokogawa.com/tm/

• 

8.5  
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8

 8.6 

      

 

START STOP

REMOTE

CAL

MOTOR
SET

CURSOR NULL

MENU STORE SET

MENU

LOWER ITEM LOWER FORM ALLUSER SET

DISPLAY ITEM & ELEMENT
RESET SET

PAGE PAGE

SCALING

HRM SET MEASURE SYNC SOURCE

AVGLINE FILTER
FREQ
FILTER

FILE

PRINT MISC

STOREIMAGE SAVE

HELP

NUMERIC WAVE

OTHERS

ITEM FORM

U / I / P

WP/q/
TIME

USER ELEMENT

UPDATE
RATE HOLD

SINGLE

INTEG

LOCAL

SHIFT

ESC

“ ”
3.14

 

• 
1. SHIFT+STORE(STORE SET) Store Set
2. Mode Recall
3. Recall No.( )

   

• ( )
 

8.4
4. Initialize Memory Exec

 ( 8.3 ) ON Alert 7
OFF Alert

5. OK Cancel
6. OK SET Cancel SET
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• 
 
 ( 8.2 ) Recall No.

Recall No. 1 Recall No.
Recall 3/100 3 Recall No. 100

0

 

• 

  

Recall No.

Normal Data

Wide-Band Hrm Data

 

• ( )
 

8.6  
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 9.1 PC USB

PC
WT3000 ATA (PC II) Compact Flash ( PC  TYPEII )

 PC PC
PC

PC
PC PC

 PC WT3000

PC
PC PC

* 
PC

 

       
• (1 ) PC WT3000
• PC PC

• PC

PC
PC PC

9   
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USB
 

 USB A ( )
 USB Rev.1.1

 12Mbps
 5V 500mA* ( )

 2
* 2 100mA 

 

1
1
2
3
4

2  

 
1 VBUS: +5V
2 D–: –
3 D+: +
4 GND: 

USB
WT3000 USB (USB )

USB
USB USB WT3000 WT3000

USB ( ) USB 6
( USB )WT3000 USB USB USB

ID (2 )

• USB USB USB USB
• WT3000 2 USB 100mA USB

2

       
• USB USB

• USB 

USB
USB USB

9.1  PC USB
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9

 9.2 

       
• PC USB PC USB

PC USB
• WT3000

      

 

START STOP

REMOTE

CAL

MOTOR
SET

CURSOR NULL

MENU STORE SET

MENU

LOWER ITEM LOWER FORM ALLUSER SET

DISPLAY ITEM & ELEMENT
RESET SET

PAGE PAGE

SCALING

HRM SET MEASURE SYNC SOURCE

AVGLINE FILTER
FREQ
FILTER

FILE

PRINT MISC

STOREIMAGE SAVE

HELP

NUMERIC WAVE

OTHERS

ITEM FORM

U / I / P

WP/q/
TIME

USER ELEMENT

UPDATE
RATE HOLD

SINGLE

INTEG

LOCAL

SHIFT

ESC

“ ”
3.14

 

1. FILE File
2. Utility Utility File List
3. Function Function
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• 
4. Format File List
5. 

 ( )

• 
6. Media Info 5

 

   

• 
7. Format Format
8. 1 2

 

• (OK)/ (Cancel)
9. Format Exec Alert
10. OK Cancel
11. OK SET
 Cancel SET

   

 

9.2  
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9

      
• 
 

• Media Name: 
• Media Size: 
• Used Space: 
• Vacant Space: 
• Partition Size: 

• PC /USB
 PC USB FAT

• 
 PC PC 1

2

• 
• PC

• 
 9.3

9.2  
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 9.3 

      

START STOP

REMOTE

CAL

MOTOR
SET

CURSOR NULL

MENU STORE SET

MENU

LOWER ITEM LOWER FORM ALLUSER SET

DISPLAY ITEM & ELEMENT
RESET SET

PAGE PAGE

SCALING

HRM SET MEASURE SYNC SOURCE

AVGLINE FILTER
FREQ
FILTER

FILE

PRINT MISC

STOREIMAGE SAVE

HELP

NUMERIC WAVE

OTHERS

ITEM FORM

U / I / P

WP/q/
TIME

USER ELEMENT

UPDATE
RATE HOLD

SINGLE

INTEG

LOCAL

SHIFT

ESC

“ ”
3.14

1. FILE File

• 
2. File Item File Item
3. Setup~Numeric Acquisition*

 FFT Acquisition
 Numeric

 Setup 9-10 / 11
 Wave
 Numeric 9-8
 Acquisition 9-9

* (G/6)
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9

• 
4. Data Type Data Type
5. Binary~Float

   

• 
 5 Float ( Binary

ASCII )
6. Save Save
7. Trace
8. U1 /
9. SET

9-10 2

   

9.3  
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• ( )
4. Data Type ASCII Float

ASCII

• 
5. List Item List Item

 • 
6. All ON
7. SET

 • 
6. All OFF
7. SET

 

 • ( )
6. Preset1 Preset2
7. SET Preset1 Preset2

  

Preset1 Preset2

9.3  
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9

 • 
6. 
7. SET

9-10 10

• 
4. Data Type Data Type
5. Binary~Float

   

• 
 5 Float ( Binary

ASCII )
6. Save Save Menu
7. Trace
8. U1 /
9. SET

9-10 12

   

9.3  
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/
10. ESC List Item
11. Save Save
12. File List File List

• 
13. ( [ ] )
14. SET

• 
 ( )

15. ( < > )
16 . SET
 
 File List Path=

   

• 
17. File Name Save
18. Auto Naming
19. SET ON OFF
20. File Name
21. SET
22. 

 3.14
23. Comment
24. ESC Save

9.3  
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9

   

• 
25. Save Exec Path=...... Save 

Exec Abort

• 
26. Abort Abort Save Exec

   

• File List
 9.6 File List

• 
 9.6

9.3  
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  ( )

• 
 

FFT Acquisition

(Acquisition)

*1
(Wave)

(Setup)

/G6,/G5

FFTIEC

/G6/G6 /FL /CC/G6/G6

(Numeric)*2

• 
 File Item Setup

 • 
 

 • 
 1 20KB

 • 
 .SET

9.3  
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9

• 
 File Item Wave

     • 
 (Acquisition)

FFT

   

Math2*2

Math1*2

Torque*1

Speed*1

I4

U4

I3

U3

I2

U2

I1

U1

FFT*2

*1 ( )
*2 (/G6 )

 

 • 
 

• Binary
• 
 • (.wvf)
 • ASCII (.hdr)
• 
• ASCII 3
• WT3000

• ASCII
• ASCII
• 
• WT3000

• Float
• 32
• WT3000

 WT3000 ( 200kS/s)
P-P ( 2.7 ) 1002 (/G6)

FFT

9.3  
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 • 
• 

  ( )
Binary .WVF (8K + 4 × 1002 × Tw) Tw
 .HDR 1K( : 1 )
ASCII .CSV 15K( : 1 )
Float .FLD 4 × 1002

 • 
• Binary ASCII
• Float

• 
• ( ) (Speed) (Torque)

• 
 File Item Numeric

 • 
 

ASCII
• ASCII

• ASCII
• 
• WT3000

• Float
• 32
• WT3000

 • ( )
  ( )

ASCII .CSV 2K( : 1 Preset1)
Float .WTD 
   (8K + 4 × Dn)
  
   (8K + (4 × Dn + 16 × Ti))
  Dn: 
   ( ×(  + ))
  Ti: 

9.3  
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 • 
 

• 
• 
 

• ( 2.2 )
• ( )*
• ( )*

 
• *
 * IM760301-51C

• 
• ASCII : NAN +INF -INF ERROR *1

 *1 φU φI 0 1
• Float : 0x7FC00000 0x7F800000 0xFF800000 0xFFFFFFFE

• 0~7
(U) (I) (Speed) (Torque)

2

  
   

 0 4 
 1 5 
 2 6 
 3 7 

 1
4~7

• 
 File Item Acquisition *

* WT3000 (200kS/s)

9.3  
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 • 
  

      

FFT2*2

FTT1*2

Math2*2

Math1*2

Torque*1

Speed*1

I4

U4

I3

U3

I2

U2

I1

U1

FFT*2*2

*1 ( )
*2 (/G6 )

 

 • 
 

• Binary
 • 
  • (.wvf)
  • ASCII (.hdr)
 • 
 • ASCII 3
 • WT3000
• ASCII
 • ASCII
 • 
 • WT3000
• Float
 • 32
 • WT3000

9.3  
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9

    • 
  ( )

Binary .wvf (8K + 4 ×  × Tw)Tw

 .hdr 1K( : 1 )
ASCII .csv 150K( : 1 ) 50ms
Float .fld 4 × 

• U1~I4 Speed Torque Math1 Math2
 

50ms 10,000
100ms 20,000
250ms 50,000
500ms 100,000
1s  200,000
2s  400,000
5s  1,000,000
10s 2,000,000
20s 4,000,000

• FFT U1~I4 Speed Torque Math1 Math2
FFT  
200k 200,000
20k 20,000
* 

• FFT FF1 FF2
FFT  FFT
200k 100,000  + 1 (DC)
20k 10,000  + 1 (DC)

    • 
• Binary ASCII
• Float

• 
• ( ) (Speed) (Torque)

9.3  



9-18 IM 760301-01C

•   
• 

• 
• 20s

 
• 

• 
ERROR

• 
 File List 

   

 
[PC_Card]: PC
[USB2]: ID 2 USB ( )
[NetWork]: ( IM760301-51C)

9.3  
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9

• 
• 
• ( )

 
 

  
 1~8  0-9 A-Z % _ ( )( ) -( )

 0~25  

• 
 Auto Naming ON 4 (0000~2499)

( 4 File Name )

• File List
 9.6 File List

• 
 9.6

• 2.2 2.5 2.6
1 IM760301-51C

• ΣA ΣB 4.1
• ( )
• Path 41
• MS-DOS 
 AUX CON PRN NUL CLOCK
• 2500 2500

• WT3000 YOKOGAWA 
WT3000

• WT3000
• *2 Float (*.WTD)

CSV
• (*.wvf)
• (*.WTD)
• (*.SET)
*2 

http://www.yokogawa.com/tm/
• 

9.3  
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 9.4 

       
 PC USB PC USB

PC USB

      

 

START STOP

REMOTE

CAL

MOTOR
SET

CURSOR NULL

MENU STORE SET

MENU

LOWER ITEM LOWER FORM ALLUSER SET

DISPLAY ITEM & ELEMENT
RESET SET

PAGE PAGE

SCALING

HRM SET MEASURE SYNC SOURCE

AVGLINE FILTER
FREQ
FILTER

FILE

PRINT MISC

STOREIMAGE SAVE

HELP

NUMERIC WAVE

OTHERS

ITEM FORM

U / I / P

WP/q/
TIME

USER ELEMENT

UPDATE
RATE HOLD

SINGLE

INTEG

LOCAL

SHIFT

ESC

“ ”
3.14

 

1. SHIFT+IMAGE SAVE(MENU) Image Save

• 
2. Format Format
3. TIFF BMP Post Script PNG JPEG  

 

• 
 ( 3 TIFF BMP PNG JPEG )

4. Color Reverse( ) Gray( ) OFF

• (ON)/ (OFF)
 ( 3 BMP 4 Color Reverse Gray

)
5. Compression(Color) ON OFF

  

For BMP
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9

• 
6. Comment
7. 

 3.14

   

• 
8. File List File List
9. 9.3
10. ESC File List

   

9.4  
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• 
11. File Name File Name
12. Auto Naming
13. SET ON OFF
14. File Name
15. SET
16. 

 3.14
17. ESC File Name

• 
 

 IMAGE SAVE Path=.....
IMAGE SAVE

9.4  
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9

      

• 
 

  ( : )                                     
OFF Color Color( )

TIFF .TIF 40K 310K –
BMP .BMP 40K 310K 30K
Post Script .PS 80K – –
PNG .PNG 5K 10K –
JPEG .JPG 40K 50K –

• 
 TIFF BMP PNG JPG

• Color (256 )
• Reverse
• Gray 16
• OFF

• (ON)/ (OFF)
 BMP Color Reverse Gray

• OFF
• ON RLE

• 
 9.3 20

• 
 9.3

• 
 9.3

• 2500 2500
2500

• 
• File List WT3000

• Path 41
• MS-DOS 
 AUX CON PRN NUL CLOCK COM1~COM9 LPT1~LPT9

9.4  
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 9.5 

       
 PC USB PC USB

PC USB

      

 

START STOP

REMOTE

CAL

MOTOR
SET

CURSOR NULL

MENU STORE SET

MENU

LOWER ITEM LOWER FORM ALLUSER SET

DISPLAY ITEM & ELEMENT
RESET SET

PAGE PAGE

SCALING

HRM SET MEASURE SYNC SOURCE

AVGLINE FILTER
FREQ
FILTER

FILE

PRINT MISC

STOREIMAGE SAVE

HELP

NUMERIC WAVE

OTHERS

ITEM FORM

U / I / P

WP/q/
TIME

USER ELEMENT

UPDATE
RATE HOLD

SINGLE

INTEG

LOCAL

SHIFT

ESC

“ ”
3.14

 

1. FILE File
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9

2. Load Load Menu File List

• 
3. ( [ ] )
4. SET

• 
 ( )

5. ( < > )
6. SET

• File List Path=
• <..     > SET

   

• 
7. 

• 
8. Load Exec Path=

Load Exec Abort

• 
9. Abort Abort Load Exec
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• File List
 9.6 File List

• 
 9.6

      
WT3000

• 
 9.3

• File List
 9.6 File List

• 
 9.6

• Abort
• 2500 2500

2500
• WT3000
• File List WT3000

• Path 41 41
• MS-DOS
 AUX CON PRN NUL CLOCK COM1~COM9 LPT1~LPT9
• 

• 

• WT3000
• 
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PC USB
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1. FILE File
2. Utility Utility File List
3. Function Function
4. Delete Delete

   

• 
5. 9.3
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• File List
6. Filter Item All

• Item 5 File File Item (Setup
Wave Numeric)

• All 5

• 
7. File List
8. Property
9. ESC

   

• 
10. 
11. Attribute R R/W
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• 
 9.3

• File List
 File List

• Item
 File File Item (Setup Wave Numeric)

• All
 

• 
 .

• 
 

• R/W
 
• R
 

• 
• 2500 2500

2500
• File List WT3000

• Path 41 41
• MS-DOS
 AUX CON PRN NUL CLOCK COM1~COM9 LPT1~LPT9

9.6  



9-30 IM 760301-01C

 9.7 
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1. FILE File
2. Utility Utility File List
3. Function Function
4. Delete Delete

   

• 
5. 9.3
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• File List
6. 9.6 File List

• 
7. 9.6

• 
8. 9.6

• 
9. 
10. Set/Reset File List *

*
 12

   

• 
9. 
10. All Set

*
All Set All Reset

11. All Reset
*

All Reset All Set
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• 
12. Delete Exec *

      
• 
 9.3

• File List
 9.6 File List

• 
 9.6

• 
 9.6

• 
• *
• 

• 
 Set/Reset *
• 
 All Set *

• All Set *

• All Set *

• All Set
*

• 
• 
• ( 9.6 ) R
• 
• 2500 2500

2500
• File List WT3000

• Path 41 41
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1. FILE File
2. Utility Utility File List
3. Function Function
4. Copy Copy

   

• 
5. 9.3
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• File List
6. 9.6 File List

• 
7. 9.6

• 
8. 9.6

• 
9. 
10. Set/Reset File List *

*
 12

   

• 
9. 
10. All Set

*
All Set All Reset

11. All Reset
*

All Reset All Set
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• 
12. Dest Dir File List

   

• 
13. 9.3

• 
14. Copy Exec *
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• /
 9.3

• File List
 9.6 File List

• 
 9.6

• 
 9.6

• 
• *
• 

• 
 Set/Reset *
• 
 All Set * 3

• All Set
*

• All Set *

• All Set
*
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• 2500 2500

2500
• File List WT3000

• Path 41 41
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1. FILE File
2. Utility Utility File List
3. Function Function
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4. Rename Rename

   

• 
5. 9.3

• File List
6. 9.6 File List

• 
7. 9.6

• 
8. 9.6

• 
9. 
10. File Name
11. 

 3.14
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4. MakeDir MakeDir

   

• 
5. 9.3

• File List
6. 9.6 File List

• 
7. 9.6

• 
8. 9.6

• 
9. 
10. Dir Name
11. 
 3.14
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• 
 9.3

• File List
 9.6 File List

• 
 9.6

• 
 9.6

• 
 9.3

• 
 9.3

• 
• 
• 
• 2500 2500

2500
• File List WT3000

• Path 41 41
• MS-DOS
 AUX CON PRN NUL CLOCK COM1~COM9 LPT1~LPT9
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3 4
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3.14

SHIFT+SINGLE (CAL)

      
 
 WT3000

 ( 12 )
• CAL
• 

• 30
( 12 )

• WT3000

• 5.13

10   
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PRINT MISC

STOREIMAGE SAVE

HELP

NUMERIC WAVE

OTHERS

ITEM FORM

U / I / P

WP/q/
TIME

USER ELEMENT
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• NULL
1. SHIFT+SYNC SOURCE(NULL) NULL

NULL

• NULL
2. NULL SHIFT+SYNC SOURCE (NULL) NULL

NULL
      

NULL
( ) NULL

• NULL
 / DC NULL NULL Udc Idc(

/ ) Speed Torque(
) Udc Idc Speed Torque

NULL Udc Idc 0 / RMS
MEAN RMEAN NULL /

DC NULL / RMS MEAN RMEAN

• NULL
• NULL NULL

NULL
• 3 50% 50% NULL 6 100%

100% NULL
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• NULL
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• NULL
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• IEC
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10.2  NULL
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1. MEASURE Measure
2. Sampling Frequency Sampling Frequency
3. Auto Clock A~C

 1   

      

• Auto: Clock A B C
• Clock A: 183.823kHz
• Clock B: 189.394kHz
• Clock C: 195.313kHz

• Auto ( 2.7 )
• 
• FFT 200kHz
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1. MISC Misc
2. Config Config
3. Font Font
4. Gothic Roman
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• Roman: 

 Gothic Roman

10.4  



10-7IM 760301-01C

10

 10.5 

      

 

START STOP

REMOTE

CAL

MOTOR
SET

CURSOR NULL

MENU STORE SET

MENU

LOWER ITEM LOWER FORM ALLUSER SET

DISPLAY ITEM & ELEMENT
RESET SET

PAGE PAGE

SCALING

HRM SET MEASURE SYNC SOURCE

AVGLINE FILTER
FREQ
FILTER

FILE

PRINT MISC

STOREIMAGE SAVE

HELP

NUMERIC WAVE

OTHERS

ITEM FORM

U / I / P

WP/q/
TIME

USER ELEMENT

UPDATE
RATE HOLD

SINGLE

INTEG

LOCAL

SHIFT

ESC

“ ”
3.14

 

1. MISC Misc
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1. MISC Misc
2. Next 1/2 Next 2/2

   

• 
 • 

3. Graph Color Graph Color
4. Default User
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 • 
3. User Color Graph Color
4. 
5. SET
6. 
7. SET ESC

   

• 
 • 

3. Text Color Text Color
4. Preset1 User

   

 • 
3. User Color Text Color
4. 
5. SET
6. 
7. SET ESC

10.6  
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(R) (G) (B) (0-7)

• 
 
 

• Back
 
• Grid
 
• Cursor
 
• U1~I4 Speed* Torque*
 I3 Speed U4 Torque

* ( )
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 Preset1~3
 

• Menu Fore
 
• Menu Back
 
• Select Box
 
• Sub Menu
 
• Selected  Key
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1. MISC Misc
2. Config Config

• 
3. Key Lock ON OFF

• shift
3. Shift Lock ON OFF
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• 
 ON MISC ESC 5

Lock

 ON OFF

• SHIFT ON/OFF
 SHIFT (WT3000 SHIFT )

SHIFT
• OFF
 SHIFT
• ON
 SHIFT SHIFT

SHIFT

10.7  
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• 
1. MEASURE Measure
2. Sync Measure

 1 1

   

• 
 BNC ( ) /

• 
• 
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2

• /
 BNC ( ) /

   

  
 BNC  

/  TTL 
  ( )  

 (1μs +1 )  
 500ns  

  ( )  
 500ns  

 HOLD ON  
  (1μs + 1 )  
  HOLD OFF  
  (63μs + 1 )  

• 
• 

 
• Hold ON WT3000
• Hold OFF WT3000

• 

  

100Ω10kΩ

+5V+5V
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100Ω

+5V

 

       
• / (START)

• / 0~5V

• 
 

• 
• IEC
• 
• FFT
• 
• 

10.9  
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 11.1 

• 
• 
 

   
    3.3 
   3.3
   10.6
   11.5
    3.2
   3.1, 3.5
   3.8~3.11
   3.8~3.11, 4.1
  OFF  4.8
   4.7

    –                       
http://www.yokogawa.com/tm/

   3.4
  REMOTE REMOTE LOCAL  –
   
   10.7
   11.3
   6.4
   6.4
  PLL  –*1

  PLL  –*1

   –
   9.2
   –
   9.2
    9.2
  
 
  GP-IB  –*2

    –*2

 *1 IM760301-51C
 *2 IM760301-17E

11   
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 11.2 

WT3000
( 3.17 )

(IM760301-17E)

    
 11 Cannot measure PLL frequency.  –* 
 601 Invalid file name.  9.3, 9.4 
 602, No USB device or no storage media inserted. USB   9.1
 603    
 604 Media failure.  – 
 605 File not found.  – 
 606 Media is protected. ( )   – 
 607 Media was removed while accessing.  – 
 608, File already exists. – 9.3
 609  
 610 Contains invalid characters. – 9.3 
 611, Media full.  9.2~9.7 
 612
 613 Cannot delete a directory if there are files    9.7 
  in the directory.  
 614 File is protected. – 9.6
 615 Physical format error.   9.2
   
 616 File system failure.   – 
  ~620  
 621 File is damaged.  – 
 622 File system failure.   – 
 ~641  
 643 Media failure.  – 
  ~653 
 655 File system failure.   –
 ~664  
 665 Cannot load this file format. File was   – –
  stored on other models or other versions.
 666 File is now being accessed.  – 
 671 Save data not found.  9.3, 9.4 
 674 Initializing file system.  9.2
 675 Cannot load this file. – –
  Model/options do not conform.   
 679 Printer error.  –
 680 Close the cover of the printer unit. – –* 
 681 Paper empty.  –* 
 * IM760301-17E
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 682, Printer over heat.  – 
 683 
 684 No built-in printer on this model.  ii
 685 Printer time out.  –
 705 Can not operate while accessing medium.  –
 706 Can not operate during hard copy.  –
 710 File not found.  –
 711 File operation not allowed during hard copy.  –
 712 Can not compress this hardcopy image.  9.4
 750 Cannot connect to the ftp server.  –*1

 751 Has not connect with ftp server yet.  –*1

 752 This ftp function in not supported. – –*1

 753 FTP Error: Pwd  –*1

 754 FTP Error: Cwd  –*1

 755 FTP Error: Rm  –*1

 756 FTP Error: List  –*1

 757 FTP Error: Mkdir  –*1

 758 FTP Error: Rmdir  –*1

 759 FTP Error: Get  –*1

 760 FTP Error: Put  –*1

 761 FTP Error: GetData  –*1

 762 FTP Error: PutData  –*1

 763 FTP Error: AppendData  –*1.
 764 FTP Error: Client Handle  –*1

 765 FTP Error: Others  –*1

 770 Failed to acquire time from SNTP server.  –*1

 785 Cannot send data to a network printer.  –*1

 786 Cannot send  a mail.  –*1

 797 Connecting to a NetDrive.  – 
 798 Failed to initialize network.  –*2

 799 The second time password input is different  2  –*2 

 from the first time. 
 *1 IM760301-51C
 *2 IM760301-17E

    
 800 Illegal date-time.  3.12 
 801 Illegal file name. MS-DOS  9.3  

  
 802 Cannot be set or executed in the  – –
  Normal measurement mode.
 803 Cannot be set or executed in the  – –
  IEC Harmonics measurement mode.
 804 Cannot be set or executed in the  – –
  Wide-Band Harmonics measurement mode.
 805 Cannot be set or executed in the  – –
  Math measurement mode.

11.2  
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 806 Cannot be set or executed in the  – –
  FFT measurement mode.
 807 Cannot be set or executed – –*  

 in the Cycle by Cycle measurement mode.
 808 Cannot change this parameter during – –
  numerical display. 
 809 Cannot change this parameter during vector – –
  display. 
 810 Cannot change this parameter during bar – –
  graph display. 
 812 Cannot be set while storing/recalling of data – –
  being performed.
 813 Cannot be set while integration is running.  5.14
 820 Cannot be set or executed in the Flicker  – –*
  measurement mode.
 821 Attempt made to start flicker measurement  WT3000  –*
  while flicker initialization is not finished. 
 822 Attempt made to start flicker measurement   –* 
  while flicker measurement is in progress or  
  result of flicker judgement is displayed.
 823 Cannot change during CAL. CAL  10.1
 824 Attempt made to initialize flicker    –*
  measurement while flicker measurement is 
  in progress or resultof flicker judgement is 
  displayed.
 825 Cannot change limit settings while flicker    –*
  measurement is in progress. 
 826 Cannot be set or executed when flicker   –*
  measurement is not reset.
 827 Illegal math expression.  5.4 
 828 Cannot start flicker measurement when all    –*
  periods of dmax measurement are finished. 
 829 Cannot judge flicker measurement until all  dmax   –*
  periods of dmax measurement are finished. 
 830 Cannot move period while flicker – –*
  measurement is not ready. 
 831 Processing now.   –*
 836 Cannot be set or executed while Cycle by   –*
  Cycle measurement is not reset.
 841 Attempted to start integration after  5.14
  integration time has reached its preset value. 
 842 Attempted to start integration while – 5.14
  integration is in progress.
 843 Measurement stopped due to overflow   5.14
  during integration or due to a power failure. 
 844 Attempted to stop integration even though – 5.14
  integration was not in progress.
 845 Attempted to start integration while – 5.14
  integration was in progress or integration
  mode was not selected. 
 846 Attempted to start integration while – 5.14 
  measurement of peak overflow was    
  in progress.
 847 Attempted to start integration in continuous – 5.11
  integration mode when integration preset
  time was set to 0 .

11.2  
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 848 Attempted made to start integration in real  – 5.12
  time counting integration mode when the 
  end time had already passed.
 849 Attempted made to start storing in real  – 8.3
  time counting storing mode when the end 
  time had already passed.
 850 Stored file already exists.  – 8.4
  Initialize memory before storing.
 851 Stored file and measurement mode are  – 8.3
  different. 
  Set the appropriate measurement mode 
  before recalling.
 852 Stored file is illegal.  – 8.4
  Initialize memory before storing.
 853 Cannot be executed/set during Recall mode. – 8.1
  Set the Mode to Store.
 854 Waveform display data not found. – –
 855 Storing momory is full. – 8.4
  Storing has been stopped.
 856 An error has occured while storing. – –
  Storing has been stopped.
 857 Cannot be set while Master/Slave  – 10.9
  Synchronized Measurement is set to Slave.
 858 Store/Recall process is in progress now.  8.4, 8.6
 860 Cannot be set or executed while accessing   –
  Aquisition memory.
 861 Acquisition data not found. – –
 862 Numeric data not found. – –*
 864 This wiring cannot be set as the first  – 4.1
  selected element.  
 865 Cannot be set while integration is running. 
 866 Cannot be set or executed while Auto Print  [PRINT MENU](SHIFT+PRINT)   –* 

 is operating. 
 867 Auto Print is not in operation. [PRINT MENU](SHIFT+PRINT) –* 

  
 868 Print out destination must be set to Built-in  [PRINT MENU](SHIFT+PRINT)  –* 

 Printer in order to start Auto Print. [Print to] Built-in
 869 Auto Print funciton is not supported in the  – –* 

 current measurement mode or settings.
 870 Auto Print [Interval] setting is invalid. [PRINT MENU](SHIFT+PRINT) ->  –* 

  [Auto Print Settings]   
  [Interval]  

 871 Attempted made to start Auto Print when  [PRINT MENU](SHIFT+PRINT) ->  –* 
 the end time had already passed. [Auto Print Settings]   
  [End Time]

 872 Auto print s print-out has been canceled.  – –* 
 The printer or file system is in action.

 * IM760301-17E

11.2  
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 901 Failed to backup setup data.   3.4 
 902 System RAM failure.  – 
 903 System ROM failure.  – 
 904 System RAM failure.  – 
 906 Fan stopped.  – 
 909 Illegal SUM value.  –
 910 RAM read/write error.  –
 911 Memory bus error.  –
 912 Fatal error in Communication-driver.  – 
 914 Time out occurs in Communications. – –
 915 EEPROM SUM error. EEPROM   –
 919 Module installation condition and setup   –
  parameters do not match.   
 921 System Failed to Draw Display.  – 
 922 Failed in communication with DSP.  – 
 923 Transmit data abnormality from DSP.  – 
 926 The USB device s power consumption  – 12.9 

 exceeded the capacity of the USB hub.

 WT3000

11.2  
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 11.3 

      

1. MISC Misc
2. Selftest Selftest
3. Test Item Test Item
4. Memory Key Board
 Memory
 Key Board

   

• 
5. Memory Test Memory Test
6. System ACQ RAM
7. Test Exec
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• 
 • 

5. Test Exec
6. 
7. 1 1
8. ESC

 • 
9. Soft Key
10. 

 3.14

 

      
• 
 RAM RAM Pass Failed

• System: CPU RAM
• ACQ RAM: ( ) RAM

• 
• 1

• 
• 2 ESC
• 

11.3  
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11

 11.4 

      

  

1. MISC Misc
2. System Overview System Overview
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 11.5 

       
• ( )
• 
• 

• :  250V
• :  6.3A
• :  
• :  UL/VDE
• :  A1463EF

1. 
2. 
3. 

4. 
5. 

     



11-11IM 760301-01C

11

 11.6 

3

 
 200 ( : B9316FX)

LCD  3
 3

 3
( ) 
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 12.1 

 
 

  ( )
 
  • : 
  • : BNC

 
  
 
  

  
( )  • 3 : 15V 30V 60V 100V 150V 300V 600V 1000V
  • 6 : 7.5V 15V 30V 50V 75V 150V 300V 500V
 (2A )

• :
• 3 : 5mA 10mA 20mA 50mA 100mA 200mA 500mA 1A 2A
• 6 : 2.5mA 5mA 10mA 25mA 50mA 100mA 250mA 500mA 1A 

• :
 • 3 : 50mV 100mV 200mV 500mV 1V 2V 5V 10V
 • 6 : 25mV 50mV 100mV 250mV 500mV 1V 2.5V 5V

 (30A )
  • :
   • 3 : 500mA 1A 2A 5A 10A 20A 30A
   • 6 : 250mA 500mA 1A 2.5A  5A 10A 15A

• :
 • 3 : 50mV 100mV 200mV 500mV 1V 2V 5V 10V
 • 6 : 25mV 50mV 100mV 250mV 500mV 1V 2.5V 5V

 
  : 10MΩ : 5pF
 (2A )

• : 500mΩ + 0.07μH
• : : 1MΩ : 40pF

 (30A )
  • : 5.5mΩ + 0.03μH
  • : : 1MΩ : 40pF

  
(1s )  2500V RMS 1500V
 (2A )

• : 9A RMS 3A
• : 10

 (30A )
  • :  150A RMS 50A
  • : 10

 
  1600V RMS 1100V
 (2A )

• :  6A RMS 2.2A
• : 5

 (30A )
  • :  90A RMS 33A
  • : 5

12   
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  1000Vrms

(50/60Hz)
  1000Vrms

  • 50/60Hz: ≤± 0.01%
  • 200kHz( )
   : ≤± (3/ f)% ≤3%
   : ≤ ( / ) 0.001 f%
   ≥0.01% f kHz 30A 10V

 OFF 500Hz 5.5kHz 50kHz
 On Off

A/D  : 16 ( ): 5μs
IM760301-51C 7

 
 

  • U I 110%
  • 330%( 6 660%)
 
  U I 30% Upk Ipk 300%( 6  

 600%)

 12.2 

 
 8.4

* 640 ( ) 480 ( )
 501 ( ) 432 ( )
 12.5

*  0.02%

12.1  /12.2  
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 12.3 ( )

1
 
(V) Urms: Umn: Udc: Urmn:  
(A) Irms: Imn: Idc: Irmn: 

(W) P
(VA) S
(var) Q
 λ

(°) φ
(Hz) fU(FreqU): fI(FreqI): 

 2 fU fI [--------]( )
fU fI

(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))
 Time: 

 WP: 
 WP+: P ( )
 WP-:  P ( )
 q:  
 q+:  I ( )
 q-:  I ( )
 WS:  
 WQ:  

Irms Imn Idc Irmn
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(ΣA ΣB) (Σ ) 
Σ 1

 
 (V) UrmsΣ: UmnΣ: UdcΣ: UrmnΣ:  
 (A) IrmsΣ: ImnΣ: IdcΣ: IrmnΣ: 

(W) PΣ
(VA) SΣ
(var) QΣ
 λΣ

(°) φΣ
(W) PcΣ

 ( IEC76-1(1976) IEEE C57.12.90-1993 IEC76-1(1993))
 Time:  

 WPΣ:  
 WP+Σ: P ( )
 WP-Σ: P ( )
 qΣ:  
 q+Σ:  I ( )
 q-Σ:  I ( )
 WSΣ:  SΣ
 WQΣ:  QΣ

1.10

7.9

12.3  ( )
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 12.4 

 
  

(6 ) : 23±5°C : 30~75%RH : : 0V : OFF  
λ( ): 1 : 3 f

  
   ±(  + )
DC  

  •    0.05% + 0.05%
  • 
 • 30A
 • 2A    0.05% + 0.05% + 2μA 
0.1Hz ≤ f < 30Hz 0.1% + 0.2%
30Hz ≤ f < 45Hz 0.03% + 0.05%
45Hz ≤ f ≤ 66Hz
 •  0.01% + 0.03%
 • 
 • 30A  
  
 • 2A  
  (500mA~2A ) 
 • 2A   0.03% + 0.05%
  (5mA~200mA )
66Hz < f ≤ 1kHz 0.03% + 0.05%
1kHz < f ≤ 10kHz 0.1%  + 0.05%
10kHz < f ≤ 50kHz 0.3% + 0.1%
50kHz < f ≤ 100kHz 0.012 f% + 0.2%
100kHz < f ≤ 500kHz 0.009 f% + 0.5%
500kHz < f ≤ 1MHz (0.022 f – 7)% + 1%
     * f kHz

• Upk Ipk 3%( )
3% + 5mV( ) ± 300% ( 6 ± 600%

)
• DC 50ppm/°C
• DC

• 2A 3μA/°C
• 30A 0.2mA/°C

• DC 0.02mV/°
C

• 
 • 2A 0.004 I2%
 • 30A 0.00002 I2%
• 
  • 2A 0.004 I2% + 6 I2μA
 • 30A 0.00002 I2% + 3 I2μA
 I (A) WT3000

• 50ms 0.1%
• 100ms 0.05%
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• 0.1~10Hz
• 30kHz~100kHz 750V

 • 100kHz~1MHz (V) 2.2 104/f(kHz)
• DC 10Hz~45Hz 400Hz~200kHz 20A
• 200kHz~500kHz 10A
• 500kHz~1MHz 5A

 Udc Idc 0~±130%*
Urms Irms 1~130%* ( 6 2%~130%*)
Umn Imn 10~±130%*
Urmn Irmn 10~±130%*

 50ms 100ms 5s 10s 20s (
12.5 )
* 110% 110%~130% 1.5

 140%
 Urms Irms 0.3%( 6 0.6%)

 Umn Urmn Imn Irmn 1%( 6 2%)
 0( ) q

   50ms 100ms 250ms 500ms 1s 2s 5s 10s 20s
   45Hz 25Hz 20Hz 10Hz 5Hz 2Hz 0.5Hz 0.2Hz 0.1Hz

 500Hz
 45Hz ≤ f ≤ 66Hz: 0.2% f < 45Hz: 0.5%

5.5kHz
 f ≤ 66Hz: 0.2% 66Hz < f ≤ 500Hz: 0.5%

50kHz
 f ≤ 500Hz: 0.2% 500Hz < f ≤ 5kHz: 0.5%

/   50%( 6 100%)  
 20Hz~10kHz ±(5~175)°

 5~18°C 28~40°C ±0.02%/°C
12  6 (6 0.5)

6   1 3  

12.4  
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(6 ) 

  
  ±(  + )
 DC  
  •  0.05% + 0.1%

 • 30A  
 • 2A   0.05% + 0.1%+ 2μA
 0.1 Hz ≤ f < 30 Hz 0.2% + 0.3%

 30 Hz ≤ f < 45 Hz 0.05% + 0.05%
 45 Hz ≤ f ≤ 66 Hz

 •  0.02% + 0.04%
 • 30A  
 • 2A  
   (500mA~2A ) 
 • 2A  0.05% + 0.05%
   (5mA~200mA )

 66 Hz < f ≤ 1kHz 0.05% + 0.05%
 1kHz < f ≤ 10kHz 0.15% + 0.1%
 10kHz < f ≤ 50kHz 0.3% + 0.2%
 50kHz < f ≤ 100kHz 0.014 f% + 0.3%
 100kHz < f ≤ 500kHz 0.012 f% + 1%
 500kHz < f ≤ 1MHz (0.048 f – 19)% + 2%
  * f kHz

• DC ( ) ( )
12-5

• 
 • 2A 0.004 I2%
 • 30A 0.00002 I2%
• 
  • 2A 0.004 I2% + 6 I2μA
 • 30A 0.00002 I2% + 3 I2μA
 I (A) WT3000

 • 50ms 0.1%
 • 100ms 0.05%

• 0.1~10Hz
• 30kHz~100kHz 750V
• 100kHz~1MHz (V) 2.2 104/f(kHz)
• DC 10Hz~45Hz 400Hz~200kHz 20A
• 200kHz~500kHz 10A
• 500kHz~1MHz 5A

12.4  
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 • 0~±130%( 5.2 )

• 1~130% ±130%
50ms 100ms 5s 10s 20s ( 12.5 )

* 110% 110%~130% 1.5
  

(λ)  • λ = 0
• 2A 5mA~200mA

• 45~66Hz 0.1%
• 
 (0.1 + 0.05 f (kHz))%

• 2A 30A 500mA~2A
• 45~66Hz 0.03%
• 
 (0.03 + 0.05 f (kHz))%

• 0 < λ < 1
 ( ) [( %) + ( %) ( / ) + {tanφ (λ = 0

)}] φ
 500Hz

 45Hz ≤ f ≤ 66Hz: 0.3% f < 45Hz: 1%
5.5kHz

 f ≤ 66Hz: 0.3% 66Hz < f ≤ 500Hz: 1%
50kHz

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

12  6 (6 0.5)
6   3 1

• S   + 

• Q   +                  
(1.0004 - λ2)  -  ( (1 - λ2))  ×100%

• λ  [(λ – λ/1.0002) + |cosφ – cos{φ + sin – 1(λ=0
%/100)}|] ± 1

• φ  [|φ – cos – 1(λ/1.0002)| + sin – 1{(λ=0
%)/100}] deg ± 1  

• fU fI 12.5
• WP WP+ WP- q q+ q- 12.5

• D/A
IM760301-51C

12.4  
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 12.5 

 
 
 3 6( )

 300
 

• 50ms 100ms 5s 10s 20s ( )
( WP DC q )

• 250ms 500ms 1s 2s

• (/G6 /G5 ) 9000

 
 1P2W: 2 1P3W: 3 3P3W: 3 3P4W: 4 3P3W(3V3A):    

3 3
 

 12.1
 : 

 : 
 *

* Delta
 VT CT 0.0001~99999.9999 VT

CT
 12.1

 • 
 

• 
 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
 

• 50ms 100ms (4 8 16 ) 250ms
• 50ms 250ms (ALL ) 500ms
• 50ms 500ms 1s
• 50ms~1s 1s

 2
 

 1
/NULL 
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 • 
 • *1

 • IEC *1

 • *1

 • FFT *1

 • *2

 • *3

 *1 
 *2 
 *3 

 
 (/FQ)

 
 

 
50ms 45Hz ≤ f ≤ 1MHz
100ms 25Hz ≤ f ≤ 1MHz
250ms 10Hz ≤ f ≤ 500kHz
500ms 5Hz ≤ f ≤ 200kHz
1s  2.5Hz ≤ f ≤ 100kHz
2s  1.5Hz ≤ f ≤ 50kHz
5s  0.5Hz ≤ f ≤ 20kHz
10s 0.25Hz ≤ f ≤ 10kHz
20s 0.15Hz ≤ f ≤ 5kHz

 0.05%
 25mV( ) 150mA( 30A ) 1.5mA(

2A ) 30%(0.1Hz~440Hz ON)
10%(440Hz~500kHz) 30%(500kHz~1MHz) 2

50% 50mV 0.05% 6
2

 99999
  ( 12.1 )

 
 

 12.3
 

0000h00m00s~10000h00m00s
 (10000 ) *1

 *1 WP: ±999999MWh
  q: ±999999MAh
  WS: ±999999MVAh
      WQ: 999999Mvarh
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 ±( ( ) + )

 ± 0.02%

 
 ( 20 )

 
 ( 4 )

  
  TYPE1 TYPE2 TYPE3 (/G6) (/G5)  

 TYPE3
 IEC76-1(1976) IEEE C57.12.90-1993 IEC76-1(1993)

 / 180° 360°
Delta  Delta

  (/G6) (/G5)

 
 12.3 IM760301-51C Delta

 600000
 4 8 16 ALL single list* dual list*

* (/G6) (/G5)
 9

 

 
 501
 

 200kS/s
 10kHz

 0.5ms/div~2s/div 1/10
 • 

• 
• 
• ( ) ( ) ( )
• 

• 
 100%( ) : 0.1%
• Ext Clk( )
 TTL 6.3

 0.1~100
/  

 1 2 3 4

12.5  
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/  ( )

 

 
 (/G6) (/G5)
 (/G6) (/G5)

16

 *1

 30MB
 50ms( OFF)~99 59 59

 *2

 *1 PC USB USB ( )
 *2 

*1 *2

*2

 *1 (/G6)
 *2 PC USB USB ( )

*

 * 

12.5  
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 12.6 /

 
 BNC : 

/  TTL: 
 : 

  (1μs + 1 ) : 
 500ns : 

 : 
 500ns : 

 HOLD ON (1μs + 1 ) : 
 HOLD OFF (63μs + 1 ) : 

 12.7 

 
 BNC
 TTL

(Ext Clk)
 

 12.5
 50%

PLL (Ext Clk)
 

 (/G5) 10Hz~440Hz
 (/G6) 10Hz~2600Hz

 50%

(Smp Clk)
 

 3000 0.1Hz~66Hz
 50%

 
 1μs

 (1μs + 1 )
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 12.8 

PC
 

 1
 ATA TYPEII

USB
 
USB   USB (USB )

USB

 12.9 USB

 
 A ( )

  USB Rev.1.1
 12Mbps

*1 USB HID Class 1.1 104(US) 109( )
USB   USB (USB )
 5V 500mA*2( )

 2
*1 USB
*2 2 100mA 
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 12.10 GP-IB

 
 NATIONAL INSTRUMENTS

 • AT-GPIB
 • PCI-GPIB PCI-GPIB+
 • PCMCIA-GPIB PCMCIA-GPIB+
 : NI-488.2M Ver. 1.60

  IEEE St d 488-1978(JIS C 1901-1992)
 SH1 AH1 T6 L4 SR1 RL1 PP0 DC1 DT1 C0

 IEEE St d 488.2-1992
 ISO (ASCII)
 0~30

 LOCAL (Local Lockout )
GP-IB (IM760301-17E)

 12.11 

 
 36A

 1000V CAT III
 10mΩ
 

 
 1.8mm
 3.9mm
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 12.12  

 
 30
 5~40°C

 20~80%RH 35~80%RH( )
 2000m  
 
 : –25~60°C

 : 20~80%RH
 ( )

 100~240VAC
  90~264VAC

  50/60Hz 
  48~63Hz

  150VA( )
 426mm( ) 177mm( ) 459mm( )

( 12.13 ) ( )
 14kg( 4 )

 ( )
 

 
     
  250V 6.3A  UL/VDE

*1  EN61010-1
  ( )CAT II*2

  CAT II*3

  2*4  
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*1  EN55011 Class A Group 1

  EN61000-3-2
  EN61000-3-3
  AS/NZS CISPR 11
  A ( )

  • 
   B9284LK
  • EXT CLK/MEAS. START/TORQUE( )/SPEED( )
   BNC *5

  • GP-IB
   GP-IB *5

  • RS-232( )
   RS-232 *5

  • D/A OUTPUT( )
   *5

  • RGB VIDEO OUT( )
   15 D-subVGA *5

  • 

  • USB (PC)( )
   USB *5

  • USB ( )( )
   USB
  • ( )
   5

*1  EN61326 Annex A*6

 
  : 20%
     ( 6 40% )
  D/A : FS = 5V FS 20%  
  
*1 CE
*2 II
*3 II(CAT II)
*4 1 (

) 2 ( )
*5 3 
*6 Annex A( )

  

12.11  
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 1  

Upk
Urms

Ipk
Irms

P
S

cos-1 (  )P
S

Pc [W] P1 + P2 (            )2Urms
Umn

P

Urms Umn Udc Urmn Urms

  Umn
  Udc
  Urmn

AVG[u(n)2]

AVG[i(n)2]

Irms Imn Idc Irmn

s -1 1

 CfI = CfU =
CfU
CfI

U+pk [V]

U-pk [V]

I+pk [A] 

I-pk [A]

u(n)

u(n)

i(n)

i(n)

Upk = |U+pk| |U-pk|
RMS [--------]

Ipk = |I+pk| |I-pk|
RMS [--------]

P [W]

Q [var] TYPE1,
TYPE2

TYPE3

S [VA]

λ

φ [°]

U [V]

 Irms

  Imn
  Idc
  Irmn

I [A]

(D)/ (G) 360° 5.10

-3

fU (FreqU) [Hz]
fI (FreqI) [Hz]

P1 P2

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

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

P (1 +                        )Umn - Urms
Umn

IEC76-1(1993)

( )

( 1/3)

π

2 2

AVG[  i(n)  ]
π

2 2

AVG[  u(n)  ]AVG[  u(n)  ]

AVG[  i(n)  ]

AVG[u(n)]

AVG[i(n)]

(fU) (fI) 2 fU
fI( PLL )

fU fI

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)

Q(k)
k = min

max

AVG[u(n) · i(n) ]

U · ITYPE1,
TYPE2
TYPE3

P2 + Q2

S2 - P2s ·
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WP
WP+
WP-

[Wh] N
WP
WP+ P ( )
WP- P ( )

q
q+
q-

[h:m:s]

( 2/3)

3
   1P3W

3
   3P3W

3 3
 3P3W (3V3A)

4
 3P4W

P1 + P2 + P3P  [W] P1 + P2

U  [V]
I  [A]

(U1 + U2) / 2
(I1 + I2) / 2

(U1 + U2 + U3) / 3
(I1 + I2 + I3) / 3

S1 + S2 (S1 + S2 + S3)
3
3

(S1 + S2)
2
3

S  [VA]
S1 + S2 + S3

Q1 + Q2

Q1 + Q2

Q  [var]
Q1 + Q2 + Q3

Q1 + Q2 + Q3
Pc1 + Pc2 + Pc3Pc1 + Pc2Pc  [W]

[Ah]

WS [VAh]

WQ [varh]

RMS,
MEAN,
RMEAN

DC

TYPE1,
TYPE2

TYPE3
TYPE1

TYPE2
TYPE3

I(n) n
N

I(n) · Time
n = 1

N
1
N

S(n) n N

S(n) · Time
n = 1

N
1
N

Q(n) n N

i(n) · Time
n = 1

N
1
N

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

P 2 + Q 2

S 2 - P 2

-3

u(n) · i(n) · Time
n = 1

N
1
N

Q(n)  · Time
n = 1

N
1
N

( )

1  



-3IM 760301-01C

( 3/3)

3
   1P3W

3
   3P3W

3 3
 3P3W (3V3A)

4
 3P4W

P
S

WP  [Wh]

q  [Ah]

WP

WP+
WP-
q
q+
q-

WP1 + WP2
WP+1 + WP+2
WP-1 + WP-2

q1 + q2
q+1 + q+2
q-1 + q-2

WP1 + WP2 + WP3
WP+1 + WP+2 + WP+3
WP-1 + WP-2 + WP-3

q1 + q2 + q3
q+1 + q+2 + q+3
q-1 + q-2 + q-3

 

WS  [VAh]

WQ  [varh]

S (n) n N  

Q (n) n  

COS-1(      )P
S [°]

S (n) · Time
n = 1

N
1
N

QS(n)   · Time
n = 1

N
1
N

• u(n) ( )
• i(n) ( )
• AVG[ ] [ ] WT3000

7

• PΣA PΣB ΣA ΣB ΣA ΣB WT3000
2.3

• 1 2 3 UΣ IΣ PΣ SΣ QΣ PcΣ WPΣ qΣ
1 2 3 2 3 4 2 3 4

1 2 3
• SΣ QΣ TYPE 3 (/G6) (/G5)
• WT3000 S Q λ φ ( TYPE3 Q

)

• Q[var] Q (-) Q (+) QΣ
Q

IM760301-51C 1.10

IM760301-51C 7.9

1  
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 2  

( 4 )
 

   
RANGE  2-A input element 30-A input element
 U Range 1000 V 1000 V
 I input Terminal Direct Direct
 I Direct input Range 2 A 30 A
 External Sensor Range 10 V 10 V
SENSOR RATIO 10.0000 mV/A
WIRING
 Wiring Setting 1P2W
 η Formula
  η1 PΣB/PΣA
  η2 PΣA/PΣB
  η3 Off/1
  η4 Off/1
  Udef1 P1+None+None+None
  Udef2 P1+None+None+None
 Compensation
  Wiring Compensation Off
  Efficiency Compensation Off
 Element Independent Off
 ΔMeasure -
SCALING
 Scaling  Off
 Scaling Item VT
  VT  1.0000
  CT  1.0000
  Scaling Factor 1.0000
LINE FILTER Off
FREQ FILTER Off
AVG
 Averaging Off
 Averaging Type Exp.
 Exp. Count 2
 Lin. Count 8
MEASURE
 User Defined On/Off Unit Expression
  Function1 Off V UMN(E1)
  Function2 Off V UMN(E2)
  Function3 Off V UMN(E3)
  Function4 Off V UMN(E4)
  Function5 Off V U(E1,ORT)
  Function6 Off A I(E1,ORT)
  Function7 Off V U(E1,ORT)
  Function8 Off A I(E1,ORT)
  Function9 Off V U(E1,ORT)
  Function10 Off A I(E1,ORT)
  Function11 Off V U(E1,ORT)
  Function12 Off A I(E1,ORT)
  Function13 Off V U(E1,ORT)
  Function14 Off A I(E1,ORT)
  Function15 Off V U(E1,ORT)
  Function16 Off A I(E1,ORT)
  Function17 Off V U(E1,ORT)
  Function18 Off A I(E1,ORT)
  Function19 Off V U(E1,ORT)
  Function20 Off A I(E1,ORT)
  Max Hold Off
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 S,Q Formula  Type1
 Pc Formula  IEC76-1 (1976)
 P1 and P2 of IEC76-1 (1993) P1 = 0.5000, P2 = 0.5000
 Sampling Frequency  Auto
 Phase  180 Lead/Lag
 Sync Measure  Master
SYNC SOURCE
 Element Object  Element1 Element2 Element3 Element4
 Sync Source  I1 I2 I3 I4
UPDATE RATE
 Update Rate  500ms (EAMP)
HOLD
 Hold   Off
INTEGRATOR
 Integrator Status  Reset
 Integ Set
  Mode  Normal
  Timer Setting  00000:00:00
  Integ Start  2006/01/01 00:00:00
  Integ End  2006/01/01 01:00:00
  Auto Cal  Off
  D/A Rated Time  00001:00:00
     ( D/A )
ITEM ( )
 Item No.  1
 Function  U
 Element/Σ  Element1
 Order   –
 Frequency Meas. Item  U1, I1
FORM ( )
 Numeric Form  4 Items
ITEM ( )
 Wave Display
  On   U1~I4, Speed, Torque
 V Zoom & Position
  Element Object  Element1
  (U) V Zoom  ×1
  (U) Position  0.000%
  (I) V Zoom  ×1
  (I) Position  0.000%
FORM ( )
 Format  Single
 Time/div  5ms
 Trigger
  Mode  Auto
  Source  U1
  Slope  Rise
  Level  0.0%
 Display Setting
  Interpolate  Line
  Graticue  Grid( )
  Scale Value  On
  Label  Off
 Wave Mapping
  Mode  Auto
  User Setting  U1:0, I1:0, U2:1, I2:1, U3:2, I3:2, U4:3, I4:3, 
     Speed:0, Torque:0, Math1:1, Math2:1
ITEM ( (/G6) (/G5) )
 Bar Item No.  1 2 3
 Function  U I P
 Element  Element1 Element1 Element1

2  
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FORM ( (/G6) (/G5) )
 Format Single
 Start Order 1
 End Order 100
ITEM ( )
 Trend Display
  On T1 to T8
 Trend Items
  Trend Object T1
  Function U
  Element Element1
  Order –
 Trend Scale
  Trend Object T1
  Scaling Auto
  Upper Scale 1.000E+02
  Lower Scale -1.000E+02
FORM ( )
 Trend Format Single
 Trend T/div 3 s/div
 Display Setting Common to Form (for Wave)
FORM ( (/G6) (/G5) )
 Object ΣA
 Numeric On
 U Mag 1.000
 I Mag 1.000
ITEM ( MATH (/G6) )
 Wave/Math Display
  On  ITEM( )
 V Zoom & Position ITEM( )
 Math Setup 
  Math1 Expression U1*I1
  Scale Auto
  Center 0.0000E+00
  Scale/div 2.5000E+01
  Unit W
  Label Math1
  Math2 Expression ABS(U1)
  Scale Auto
  Center 0.0000E+00
  Scale/div 2.5000E+01
  Unit V
  Label Math2
  Constant
   K1 1.0000E+00
   K2 2.0000E+00
   K3 3.0000E+00
   K4 4.0000E+00
   K5 5.0000E+00
   K6 6.0000E+00
   K7 7.0000E+00
   K8 8.0000E+00
FORM ( MATH (/G6) )
 FORM( )
ITEM ( FFT (/G6) )
 FFT1 Display  On
 FFT1 Object  FFT(U1)
 FFT1 Label   FFT1
 FFT2 Display  On
 FFT2 Object  FFT(I1)
 FFT2 Label   FFT2

2  
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FORM ( FFT (/G6) )
 Format Single
 FFT Points 20k
 Trigger FORM( )
 Display Setting
  Interpolate FORM( )
  Graticule FORM( )
  Scale Value FORM( )
  Spectrum Type Line
 FFT Window Rect
 Disp Start 0
 Disp End 10000
 Vertical Scale Log
ITEM ( (/FL) )
 Display Elem. Element1 
 Limit Settings
  Judgement
   dc  ON
   dmax ON
   d(t)  ON
   Pst  ON
   Plt  ON
  Limit
   dc  3.30%
   dmax 4.00%
   d(t)  500ms, 3.30%
   Pst  1.00
   Plt  0.65
   Plt N value 12
FORM ( (/FL) )
 Measurement Flicker
 Flicker Settings
  Object Element1
  Un mode Auto
  Un Set 230.00V
  Frequency 50Hz
  Interval 10 min 00 sec
  Count 12
  dmin 0.10%
ITEM ( (/CC) )
 List Item No. 1 2 3 4 5
 Function Freq U I P S
 Element/Σ Element1 Element1 Element1 Element1 Element1
 Cursor No. 1
FORM ( (/CC) )
 Sync Source U1
 Sync Slope Rise
 Trigger FORM( )
 Cycle Count 100
 Time out 10
USER SET
 Function1 U+peak
 Function2 U-pea
 Function3 I+peak
 Function4 I-peak

2  
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CURSOR ( )
 Wave Cursor Off
 Wave C1 Trace U1
 Wave C2 Trace I1
 Cursor Path Max

 Wave C1 + 10.0ms
 Wave C2 × 40.0ms
CURSOR ( (/G6) (/G5) )
 Bar Cursor Off
 Bar C1 + 1 order
 Bar C2 × 15 order
CURSOR ( )
 Trend Cursor Off
 Trend C1 Trace T1
 Trend C2 Trace T2
 Trend C1 + 100
 Trend C2 × 900
Cursor ( MATH (/G6) )
 Cursor( )
Cursor ( FFT (/G6) )
 Trend Cursor Off
 Trend C1 Trace T1
 Trend C2 Trace T2
 Trend C1 + 100
 Trend C2 × 900
HRM SET
 Freq Band Normal
 PLL Source U1
 Min Order 1
 Max Order 100
 Thd Formula 1/Total
STORE
 Store Status Off
STORE SET
 Mode Store
 Store To                            Memory
 Store Settin
  Mode                              Manual
  Count                             100
  Store Interval                 00:00:00
  Store Item                      Numeric
  List Item                         Element1
                                  U, I, P, S, Q, λ, φ, FreqU, FreqI
FILE
 File Item                           Setup
IMAGE SAVE
 Format                              TIFF
 Color                                Off
 AUTO Naming                  ON
NULL
 Null                                Off

2  
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MOTOR SET ( )
 Scaling (Speed) 1.0000
 Scaling (Torque) 1.0000
 Scaling (Pm) 1.0000
 Unit (Speed) rpm
 Unit (Torque) Nm
 Unit (Pm) W
 Analog
  Auto Range (Speed) Off
  Auto Range (Torque) Off
  Range (Speed) 20V
  Range (Torque) 20V
  Line Filter Off
  Sync Source None
 Pulse
  Range Upper (Speed) 10000.0000
  Range Upper (Torque) 50.0000
  Range Lower (Speed) 0.0000
  Range Lower (Torque) -50.0000
  Rated Upper (Torque) 50.0000
  Rated Upper (Rated Freq) 15000Hz
  Rated Lower (Torque) -50.0000
  Rated Lower (Rated Freq) 5000Hz
  Pulse N (Speed) 60
 Sync Speed
  Pole 2
  Source I1
PRINT MENU ( )
 Print to  Built-in
 Print Format  Hard Copy
D/A Output ( D/A )
 Item No. Function Element/S Order Range Mode
 1   U Element 1 –  Fixed
 2   I Element 1 –  Fixed
 3   P Element 1 –  Fixed
 4   S Element 1 –  Fixed
 5   Q Element 1 –  Fixed
 6   l Element 1 –  Fixed
 7   f Element 1 –  Fixed
 8   fU Element 1 –  Fixed
 9   fI Element 1 –  Fixed
 10~20  – – –  Fixed

2  
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(MISC-Initialize Settings)
    

MISC
 Remote Control
   Device*1   GP-IB
  GP-IB 
   Address*1  1
  RS232 ( RS232 )
   Baud Rate*1  19200
   Format*1  8-No-1
   Rx-Tx*1  No-No
   Terminator*1  Cr+Lf
 Date/Time
  Display*1   On
  Type*1   Manual
 Config
  Message Language*1  ENG
  Menu Language*1  ENG
  Alphabet Font*1  Gothic
  LCD Brightness  2
  Key Lock*2  Off
  Shift Lock  Off
  Crest Factor  CF3
 Graph Color
  Mode   Default
 Text Color
  Mode   Preset 1
*1 (MISC-Initialize Settings)
*2 *RST

2  
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( 4 )
• 
• 5.1 IM760301-51C 1.1 7.1

4 Item

1
U1
I1
P1
λ1

2
U2
I2
P2
λ2

3
U3
I3
P3
λ3

4
U4
I4
P4
λ4

5
UΣA
IΣA
PΣA
λΣA

6
UΣB
IΣB
PΣB
λΣB

7
WP1
WP2
WP3
WP4

8
WPΣA
WPΣB

F1
F2

9
η1

Speed*1

Torque*1

Pm*1

8 Item

1
U1
I1
P1
S1
Q1
λ1
φ1

fU(FreqU)1

2
U2
I2
P2
S2
Q2
λ2
φ2

fU(FreqU)2

3
U3
I3
P3
S3
Q3
λ3
φ3

fU(FreqU)3

4
U4
I4
P4
S4
Q4
λ4
φ4

fU(FreqU)4

5
UΣA
IΣA
PΣA
SΣA
QΣA
λΣA
φΣA

-

6
UΣB
IΣB
PΣB
SΣB
QΣB
λΣB
φΣB

-

7
WP1
q1

WP2
q2

WP3
q3

WP4
q4

8
WPΣA
qΣA

WPΣB
qΣB
F1
F2
F3
F4

9
η1
η2
η3
η4

Speed*1

Torque*1

SyncSp*1

Pm*1

16 Item

1
U1
I1
P1
S1
Q1
λ1
φ1

Pc1
fU(FreqU)1
fI(FreqI)1

U+pk1
U-pk1
I+pk1
I-pk1
CfU1
CfI1

2
U2
I2
P2
S2
Q2
λ2
φ2

Pc2
fU(FreqU)2
fI(FreqI)2

U+pk2
U-pk2
I+pk2
I-pk2
CfU2
CfI2

3
U3
I3
P3
S3
Q3
λ3
φ3

Pc3
fU(FreqU)3
fI(FreqI)3

U+pk3
U-pk3
I+pk3
I-pk3
CfU3
CfI3

4
U4
I4
P4
S4
Q4
λ4
φ4

Pc4
fU(FreqU)4
fI(FreqI)4

U+pk4
U-pk4
I+pk4
I-pk4
CfU4
CfI4

5
UΣA
IΣA
PΣA
SΣA
QΣA
λΣA
φΣA

PcΣA
UΣB
IΣB
PΣB
SΣB
QΣB
λΣB
φΣB

PcΣB

6
WP1

WP+1
WP-1

q1
q+1
q-1

WS1
WQ1
WP2

WP+2
WP-2

q2
q+2
q-2

WS2
WQ2

7
WP3

WP+3
WP-3

q3
q+3
q-3

WS3
WQ3
WP4

WP+4
WP-4

q4
q+4
q-4

WS4
WQ4

8
WPΣA

WP+ΣA
WP-ΣA

qΣA
q+ΣA
q-ΣA

WSΣA
WQΣA
WPΣB

WP+ΣB
WP-ΣB

qΣB
q+ΣB
q-ΣB

WSΣB
WQΣB

9
F1
F2
F3
F4
η1
η2
η3
η4

Speed*1

Torque*1

SyncSp*1

Slip*1

Pm*1

-
-
-

2  
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ALL Item

1
U
I
P
S
Q
λ
φ

fU(FreqU)
fI(FreqI)

2
U+pk
U-pk
I+pk
I-pk
CfU
CfI
Pc

3
Time
Wp

WP+
WP-

q
q+
q-

WS
WQ

4
η1
η2
η3
η4
ΔF1
ΔF2
ΔF3
ΔF4

Speed*1

Torque*1

SyncSp*1

Slip*1

Pm*1

5
F1
F2
F3
F4
F5
F6
F7
F8
F9
F10
F11
F12
F13
F14
F15
F16
F17
F18
F19
F20

6*2

U(k)
I(k)
P(k)
S(k)
Q(k)
λ(k)
φ(k)
φU(k)
φI(k)

7*2

U(k)
I(k)
P(k)
Q(k)
Z(k)

Rs(k)
Xs(k)
Rp(k)
Xp(k)

8*2

Uthd
Ithd
Pthd
Uthf
Ithf
Utif
Itif
hvf
hcf

9*2

φU1-U2
φU1-U3
φU1-I1
φU1-I2
φU1-I3

SingleList*2 DualList*2

1
U1
I1
P1
S1
Q1
λ1
φ1

Uthd1
Ithd1
Pthd1
Uthf1
Ithf1
Utif1
Itif1

2
U2
I2
P2
S2
Q2
λ2
φ2

Uthd2
Ithd2
Pthd2
Uthf2
Ithf2
Utif2
Itif2

3
U3
I3
P3
S3
Q3
λ3
φ3

Uthd3
Ithd3
Pthd3
Uthf3
Ithf3
Utif3
Itif3

4
U4
I4
P4
S4
Q4
λ4
φ4

Uthd4
Ithd4
Pthd4
Uthf4
Ithf4
Utif4
Itif4

5
UΣA
IΣA
PΣA
SΣA
QΣA
λΣA

φU1-U2
φU1-U3
φU1-I1
φU1-I2
φU1-I3

6
UΣB
IΣB
PΣB
SΣB
QΣB
λΣB

φU1-U2
φU1-U3
φU1-I1
φU1-I2
φU1-I3

7
F1
F2
F3
F4
F5
F6
F7
F8
F9

F10
F11
F12
F13
F14
F15
F16
F17
F18
F19
F20

*1 ( )
*2 (/G6) (/G5)

2  
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 3  ASCII

( )

• (.wvf)
• ASCII (.hdr)

ASCII

//YOKOGAWA ASCII FILE FORMAT

$PublicInfo

FormatVersion 1.11
Model  WT3000
Endian Big
DataFormat Trace
GroupNumber 3
TraceTotalNumber 10
DataOffset  8192

$Group1
TraceNumber 4
BlockNumber 1
TraceName U1  I1 U2 I2              
BlockSize 1002 1002 1002 1002            
VResolution 1.0000000E+00 1.0000000E+00 1.0000000E+00 1.0000000E+00   
VOffset  0.0000000E+00 0.0000000E+00 0.0000000E+00 0.0000000E+00   
VDataType FS4 FS4 FS4  FS4             
VUnit  V A V A               
VPlusOverData ? ? ? ?               
VMinusOverData ? ? ?  ?               
VIllegalData  ? ? ? ?               
VMaxData 9.000000e+02 3.000000e+03 3.000000e+03 1.500000e+02    
VMinData  -9.000000e+02 -3.000000e+03 -3.000000e+03 -1.500000e+02   
HResolution 2.0000000E-05 2.0000000E-05 2.0000000E-05 2.0000000E-05   
HOffset 0.0000000E+00 0.0000000E+00 0.0000000E+00 0.0000000E+00   
HUnit sec sec sec  sec             
Date 2001/06/30 2001/06/30 2001/06/30 2001/06/30      
Time 07:03:03 07:03:03 07:03:03 07:03:03        

$Group2
TraceNumber 4
BlockNumber 1
TraceName U3 I3 U4  I4              
BlockSize 1002 1002 1002 1002            
VResolution 1.0000000E+00 1.0000000E+00 1.0000000E+00 1.0000000E+00
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VOffset  0.0000000E+00 0.0000000E+00 0.0000000E+00 0.0000000E+00   
VDataType FS4 FS4 FS4 FS4             
VUnit V A V A               
VPlusOverData ? ? ? ?               
VMinusOverData ? ? ? ?               
VIllegalData ? ? ? ?               
VMaxData 3.000000e+03 1.500000e+01 3.000000e+03 1.500000e+01    
VMinData -3.000000e+03 -1.500000e+01 -3.000000e+03 -1.500000e+01   
HResolution 2.0000000E-05 2.0000000E-05 2.0000000E-05 2.0000000E-05
HOffset 0.0000000E+00 0.0000000E+00 0.0000000E+00 0.0000000E+00
HUnit sec sec sec sec
Date 2001/06/30 2001/06/30 2001/06/30 2001/06/30
Time 07:03:03 07:03:03 07:03:03 07:03:03

$Group3
TraceNumber 2
BlockNumber 1
TraceName Speed Torque 
BlockSize 1002 1002 
VResolution 1.0000000E+00 1.0000000E+00 
VOffset 0.0000000E+00 0.0000000E+00 
VDataType FS4 FS4 
VUnit rpm Nm 
VPlusOverData ? ? 
VMinusOverData ? ? 
VIllegalData ? ? 
VMaxData 2.000000e+01 2.000000e+01     
VMinData -2.000000e+01 -2.000000e+01    
HResolution 2.0000000E-05 2.0000000E-05 
HOffset 0.0000000E+00 0.0000000E+00    
HUnit sec sec 
Date 2001/08/30 2001/08/30  
Time 07:03:03 07:03:03        

$PrivateInfo

ModelVersion 1.01

( )  

3  ASCII
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• $PublicInfo ( )
FormatVersion: ( )
Model: 
Endian: Endian (Big)*1

DataFormat: (Trace)*2

GroupNumber: $Group
TraceTotalNumber: 
DataOffset: *3

• $Group1 ( )
TraceNumber: 
BlockNumber: *4

TraceName: 
BlockSize: 
VResolution: Y VResolution *5

VOffset: Y VOffset *5

VDataType: *6

VUnit: Y ( )
VPlusOverData: 
VMinusOverData: 
VMaxData: 
VMinData: 
HResolution: X HResolution
HOffset: X HOffset
HUnit: X ( )
Date: 
Time: 

• $PrivateInfo ( )
ModelVersion: 

*1 Endian
 Big: Motorola 68000
*2 
 Trace: 
*3 

 WT3000 8192
*4 
 WT3000 1
*5 Y
 Y  = VResolution ×  + VOffset
*6 
 ISn: n
 IUn: n
 FSn: n
 FUn: n
 Bm: m

3  ASCII
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 4  ( RLC)

RLC

( ) (electric
power) W( ) 1 1 1W

• 
 P[W] U[V] I[A]

 P = UI [W]
 R[Ω]( )

  R

I

U  

 
• 
 

 i Imsinωt(Im ω ω=2πf f
) * i2

* 

   

π 2π ωt

i = Imsinωt

i2

Im

Im2

I i2  

 (effective value)
I I

   I = i2 1 = =
1

2π 0

2π

i 2 dωt
Im
2

 

 1
rms
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 (mean value) 1
i = Imsinωt

Imn

  

   Imn =   i  1 =
1

π
0

2π

i  dωt Im
2

=  2π
 

 

 

   

(crest factor) =

(form factor) =
  

• 
 

 : u = Umsinωt
 : i = Imsin(ωt – φ)

 φ
0

   
0 π 2π

i

u

ωt

φ

0 π 2π

i

u

ωt

φ

 

 

 

   

φ

U

I

φ

U

I

 

4  ( RLC)
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• 
 

   

R

ST

R

ST

(Star) (Delta)

• 
 120°

   

R

ST

 
2 (2 ) 

120° 3
30°

 φ°

   
φ

U1

I1

φ
φ

I3

I2U3

U2

4  ( RLC)
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• 
 

 u = Umsinωt i = Imsin(ωt – φ) p
 p = u × i = Umsinωt × Imsin(ωt – φ) = UIcosφ – UIcos(2ωt – φ)
 U I

 p UIcosφ 2 –UIcos(2ωt – φ)
 1 1 P

 P=UIcosφ [W]
 φ

( )  ( )
φ 

= π/2

   

p

0 π 2π
i

u

ωt

P = UI

0

  

   

p

0 π

i

u

ωt

P = UIcosφ

φ

φ

2π
 

   

p

0 2π

i

u

ωt

P = UIcos 2
π = 0

2
π

2
π

π
 

4  ( RLC)
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• 
 UI UI

(S) VA( )
 (active power effective power) P

 S = UI [VA]
 P = UIcosφ [W]

 cosφ λ

• 
 I U φ I U Icosφ

Isinφ P=UIcosφ U Icosφ
U Isinφ Q var
 Q= UIsinφ [var]

   

φ

U

IIcosφ

Isinφ

 

 S P Q
 S2 = P2 + Q2

4  ( RLC)
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( 50/60Hz )

• 
 

•   Fundamental wave (fundamental component)
 

•   Fundamental frequency
 
•   Distorted wave
 
•   Higher harmonic
 (2 )
•   Harmonic component
 (2 )
•   Harmonic distortion factor
 n ( )
•   Harmonic order
 
•   Total harmonic distortion
 ( )

• 

• 
 
• 
 4
• 
 
• 
 
• 
 
• 
 
• 
 

4  ( RLC)
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RLC
• 
 R[ ] u = Umsinωt i Im

   i = Um

R
sinωt = Imsinωt    

 I = U/R
 

   
RI

U

U

I
  

• 
 L[H] u = Umsinωt i

   i =
Um

XL
sin ωt -  sin ωt -

π
2

= Im
π
2

 

 I = U/XL XL = ωL XL Ω
 ( )
  

   
LI

U

U

I

π
2

 

• 
 C[F] u = Umsinωt i

   i = Um

XC
sin ωt + sin ωt +

π
2

= Im
π
2

 

 I = U/XC XC = 1/ωC XC Ω
 

   

CI

U

U

I

π
2

 

4  ( RLC)
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• RLC
 Rs[ ] L[H] C[F]

   

U = (URS)2 + (UL  UC)2 = (IRS)2 + (IXL  IXC)2

= I (RS)2 + (XL  XC)2 = I RS
2 + XS

2

I =
U

RS
2 + XS

2
, φ = tan -1

XS

RS

  

   

RSI

URS

I

L

UL

C

UC

U

UC

UL

U
URS

φ
 

 RS XS  Z

   
Z = RS

2+ XS
2

XS = XL – XC

 

• RLC
 Rp[ ] L[H] C[F]

   

I= (IRP)2 + (IL – IC)2 =

U =
IRPXP

RP
2 + XP

2
, φ = tan–1 RP

XP

RP

U
2

+
XL

U
–

XC

U
2

=
RP

1
2

+
XL

1
 –

XC

1
2

U =
RP

1
2

+
XP

1
2

U  

   
RP

L

C

I

IRP

IL

IC

U

U

IC

IL

IIRP

φ

 

 Rp Xp Z

   

Z =
RPXP

RP
2 + XP

2

XP =
XLXC

XC – XL

 

4  ( RLC)
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 5  

(SOURCE) (LOAD)

• 
 iL

iV iL iV WT3000
10MΩ 1000V iV 0.1mA(1000V/10MΩ)

iL 1A( 1kΩ ) 0.01%
100V 1A iV=0.01mA(100V/10MΩ)

0.001%(0.01mA/1A)

 

WT3000

U

I

iV

iL

U

I I

U

±
±

±

±

 0.01% 0.001% 0.0001%

  

1000

800

600

400

200

0

(A)

( V )
0.01%

0 1 2 3 4 5 6 7 8 9 10

0.001%

0.0001%

 

• 
 eL

eI eI 2A 30A
500mΩ 5.5mΩ 1kΩ 2A

0.05%(500mΩ/1kΩ) 30A 0.00055%(5.5mΩ/1kΩ)

U

I

WT3000

eL

eI

U

I I

U

±
±

±

±
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WT3000 (SOURCE)

WT3000 :

±
Cs Cs 100pF

 

U

±

I

±

Cs

Cs

 

2 iL iCs iL
iCs

iL iL iCs ( ) iCs

Cs VCs( ) iCs iCs 90°
iCs

 iCs = VCs × 2πf × Cs

 

Cs

iL

iL

iCs

I

U

iCs

iL

±

±

WT3000 iCs

WT3000 WT3000
± VCs iCs

5  
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 6  

WT3000
2
• 50ms 100ms 5s 10s 20s

• 250ms 500ms 1s 2s

50ms 100ms 5s 10s 20s
WT3000 ( 2.1 )
( )

WT3000
(ASSP Average for the Synchronous Source Period)

U1 I1 U2 I2 U3 I3 U4 I4 Ext Clk( ) None
* Ext Clk( ) 12.7

1 I1 I1
1 U1 I1 P1

• 
 

5.3 WT3000
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• 
• ( ) ( ) ( )

WT3000 ( )
( )

• 

     

• 
 1

(
12.5 )

   

 

6  
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• 
 (

) 4.8
 WT3000

 

• 
 

( )
AC

( 12.5 )
  

AC

• 
 ( 12.5 )

 

None

6  
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• 
 1 2 3 1 2

1 2 U1( I1 )
1 2 Σ Σ Σ

 1 2 3 4
1 2 3

 WT3000 Σ (
) ( 4.2 ) Σ

  

U1

U2

U3

U1 ( I1)
1

2

3

 

6  
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• 
 - 

1 2
1 2 ( ) 1 2

U1( I1)
1( ) 2( )

  

: U1 I1 : U2 I2

U1( I1)
1

2

 

1(DC ) 2(AC )
1 2 ( 2) ( )

1 2 U2( I2)

  

: U1 I1 : U2 I2

U2( I2)
1

2

 

 - 

: 2 3
1 2 3 U2( I2 U3 I3)

• 1
• 3 2 3

6  



-31IM 760301-01C

   

U1 I1 U3 I3
U2 I2

U2 ( I2 U3 I3)

1

2

3

 

  - 
 

 1 U1( I1) 2 3
U2( I2 U3 I3)

 

• 1
• 3 2 3

   

U1 I1 U3 I3
U2 I2

U1( I1)

U2( I2 U3 I3)

1

2

3

 

 / /
WT3000 250ms 500ms 1s

2s

• (peak)
U+pk U-pk I+pk I-pk CfU CfI

• 9000

6  
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250ms 500ms 1s 2s

(EAMP Exponential Average 
for Measuring Period)  

(3) -

 

    Yn = Yn-1 + (Xn – Yn–1)
A

 Xn: n
 Yn: n
 Yn-1: n-1
 A: 
 Yn

  

ASSP:  
EAMP:  

  50ms
100ms
250ms
500ms

  1s
  2s
  5s
10s
20s

ASSP

EAMP

ASSP

 

6  
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 7  

WT3000 2

• 50ms 100ms 5s 10s 20s
 ASSP( )

( Wp DC q)
 *

 5.1 5.3
* 6

• 250ms 500ms 1s 2s
 EAMP( )  

EAMP
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 8  

WT3000 3
• 
• 
• 

• U – I
 
 

 × 

  U

I
I

U

±
±  

• I – U
 
 

/

  U

I
I

U

±
±

• 
 u’(n) i’(n) 1

 U-I
: u’(n) = u(n) – Ri×i(n)

i(n)

 I-U
: i’(n) = i(n) – u(n)/Ru

u(n)

 
 u(n) ( )
 i(n) ( )
 Ru (10MΩ)
 Ri (5.5mΩ 500mΩ)
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η = A/B A B
Err#

  Err# = U#×U#/RU×sf# + I#×I#×RI×sf#

Err# = ΣErr# ( Σ Err# )

Element#

ΣA B

Err#

 

 

U# (rms mean r-mean dc) #
I# (rms mean r-mean dc) #
RU (10MΩ)
RI (5.5mΩ 500mΩ)
sf# #
 

   ΣA 1 2 ΣB 3 4η =  
PΣA
PΣB

  
η = 

PΣA
{PΣB  ((U1 × U1/RU × sf1 + I1 × I1 × RI × sf1) +

(U2 × U2/RU × sf2 + I2 × I2 × RI × sf2))}
 

3P3W(3V3A)
1 2 3 3P3W(3V3A)

1
•  ΣP’ = {((–(u(n)1 + u(n)2)/3)×(i(n)1 + i(n)2 + i(n)3)) }
• (total)  ΣWP’ = {((–(u(n)1 + u(n)2)/3)×(i(n)1 + i(n)2 + i(n)3)) WP} 
• (+)  ΣWP(+)’ = {((–(u(n)1 + u(n)2)/3)×(i(n)1+ i(n) 2 + i(n)3))

WP(+)}
• (–)  ΣWP(–)’ = {((–(u(n)1 + u(n)2)/3)×(i(n)1+ i(n) 2 + i(n)3))

WP(–)}
 

 u(n) i(n) ( )

2
• ΣP” = ΣP + ΣP’×sf#
• ΣWP” = ΣWP + ΣWP’×sf#
• ΣWP(+)” = ΣWP(+) + ΣWP(+)’×sf#
• ΣWP(–)” = ΣWP(–) + ΣWP(–)’×sf#

  
sf# ( 1)

 Delta 3P3W(3V3A)

8  
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 9  USB

104 (US)

USB Ctrl WT3000

WT3000 Shift USB +Shift WT3000 Shift

a 
STORE SET

ELEMENTALL

IMAGE SAVE

SHIFT

Enter

b 
c 
d 
e 
f 
g 
h 
i 
j 
k 
l 
m 
n 
o 
p 
q 
r 
s 
t 
u 
v 
w 
x 
y 
z 
1 
2 
3 
4 
5 
6 
7 
8 
9 
0 

Enter 

a 
b 
c 
d 
e 
f 
g 
h 
i 
j 
k 
l 
m 
n 
o 
p 
q 
r 
s 
t 
u 
v 
w 
x 
y 
z 
1 
2 
3 
4 
5 
6 
7 
8 
9 
0 

Escape

FILE
INTEG

AVG
STORE

CALING
HOLD
ELEMENT

IMAGE SAVE

FREQ FILTER
CURSORMEASURE

NUMERIC
OTHERS

FORM
RESET
SHIFT

ITEM

WAVE

Set
EscEsc 

Tab 
Space Bar 

Back Space Back Space

Space 
 

Set
Esc

A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
O 
P 
Q 
R 
S 
T 
U 
V 
W 
X 
Y 
Z 

LOWER FORM

! 
“

&

‘
(

# 
$ 
%

)

=
[
 ]
\

,

; 
‘

.

/

- 

=

 ]
\

,

; 
‘

.
/

Caps Lock

- 

{

}

“

:

<

>
?

_
+

MOTOR SET

HRM SET

LINE FILTER

PRINT PRINT

LOWER ITEM

UPDATE RATE
WIRING INPUT INFO.

EXT-SENSOR
SYNC SOURCE

SINGLE

SENSOR RATIO
NULL
CAL

[

Caps Lock

MISC

HELP
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USB Ctrl WT3000

WT3000 Shift USB +Shift WT3000 Shift

USB Ctrl WT3000

WT3000 Shift USB +Shift USB +Shift

IMAGE SAVE

I AUTO

U RANGE 
U RANGE 

U AUTO
I RANGE 

U MODE

I RANGE 
I MODE

S, Q, , 
WP, q, TIME
FU, FI, 
PRINT

F1 
F2 
F3 
F4 
F5 
F6 
F7 
F8 
F9 

F10 
F11 
F12 

Print Screen 
Scroll Lock 
Pause 
Insert 
Home 

Delete 
End 

Page Down 

Page Up 

Num Lock 
/ 

* * 
– 
+ 

/ 

– 
+ 

Enter 
1 

2 

3 
4 
5 
6 
7 

8 

9 
0 

Enter 
1 

2 

3 
4 
5 
6 
7 

8 

 

9 
0 
. . 

, , 

PRINT
IMAGE SAVE

USERUSER

ALLELEMENT
Delete

Insert

1 1
2

3
4
5
6
7

2
3
4
5
6
7

Insert
DELETE

9  USB
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109 (Japanese)

USB Ctrl WT3000

WT3000 Shift USB +Shift WT3000 Shift

a 
STORE SET

ELEMENTALL

IMAGE SAVE

SHIFT

Enter

b 
c 
d 
e 
f 
g 
h 
i 
j 
k 
l 
m 
n 
o 
p 
q 
r 
s 
t 
u 
v 
w 
x 
y 
z 
1 
2 
3 
4 
5 
6 
7 
8 
9 
0 

Enter 

a 
b 
c 
d 
e 
f 
g 
h 
i 
j 
k 
l 
m 
n 
o 
p 
q 
r 
s 
t 
u 
v 
w 
x 
y 
z 
1 
2 
3 
4 
5 
6 
7 
8 
9 
0 

Esc

FILE
INTEG

AVG
STORE

CALING
HOLD
ELEMENT

IMAGE SAVE

FREQ FILTER
CURSORMEASURE

NUMERIC
OTHERS

FORM
RESET
SHIFT

ITEM

WAVE

Set
EscEsc

Tab 
Space

BS BS

Space
 

Set
Esc

A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
O 
P 
Q 
R 
S 
T 
U 
V 
W 
X 
Y 
Z 

LOWER FORM

! 
“

&

‘
(

# 
$ 
%

)

^
@
[
;

,

:
]

.

/

- 

^

[
;

,

:
]

.
/

Caps Lock

- 

{

}

*

<

>
?

=

+

MOTOR SET

HRM SET

LINE FILTER

PRINT PRINT

LOWER ITEM

UPDATE RATE
WIRING INPUT INFO.

EXT-SENSOR
SYNC SOURCE

SINGLE

SENSOR RATIO
NULL
CAL

@

Caps Lock

MISC

HELP

~

9  USB
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USB Ctrl WT3000

WT3000 Shift USB +Shift WT3000 Shift

USB Ctrl WT3000

WT3000 Shift USB +Shift USB +Shift

IMAGE SAVE

U, I, P

U RANGE ↑
U RANGE ↓

U AUTO
U MODE

I RANGE ↓ 

I AUTO

S, Q, , 

WP, q, TIME
FU, FI, 

I MODE

IMAGE SAVE

F1 
F2 
F3 
F4 
F5 
F6 
F7 
F8 
F9 

F10 
F11 
F12 

Print Screen 
Scroll Lock 
Pause 
Insert 
Home 

Delete 
End 

Page Down 

Page Up 

Num Lock 
/ 

* * 
– 
+ 

/ 

– 
+ 

Enter 
1 

2 

3 
4 
5 
6 
7 

8 

9 
0 

Enter 
1 

2 

3 
4 
5 
6 
7 

8 

 

9 
0 
. . 

ELEMNT ALL

USER USER SET

PRINT PRINT

I RANGE ↑

Insert

Delete

1
2
3
4
5
6
7

1
2
3
4
5
6
7

Insert
Delete

9  USB
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 10  
(/G6) (/FL) (/CC)

/

MAX

NULL

*10

*11

D/A **14

Delta **15

*16

FFT

*8

IEC FFT

/G6, /G5
/G6 /G6 /G6 /G6

:

:
:               

*1 Total
*2 IEC
*3 
*4 2s
*5 
*6 “Integ Sync” Wave Trace NAN( )
*7 FFT “Wave” “Acquisition”
*8 NAN
*9 (Reset)
*10 (-MV)
*11 NAN
*12  
*13 (Synchronize) (Timer)
*14 D/A
*15 Delta
*16  

*1

*5

*6

*13

*1

*2

*3

*5

*13

*7

*13

*4

*9

*12

*9

*12

/FL /CC
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 11  

(/G6)

*3

*4

*5

U
U(k)
I
I(k)
P
P(k)
S
S(k)
Q
Q(k)
λ
λ(k)
φ
φ(k)
φU(k)
φI(k)
FreqU
FreqI
Z(k)
Rs(k)
Xs(k)
Rp(k)
Xp(k)
Pc
Uhdf(k)
Ihdf(k)
Phdf(k)
Uthd
Ithd
Pthd
Uthf
Ithf
Utif
Itif
hvf
hcf
U+pk
U-pk
I+pk
I-pk
CfU
CfI
Wp
Wp+
Wp-
q
q+
q-
I-Time
WS
WQ

*2

*2

*2

*2

*2

*2

*1

IEC FFT

( 1/2)
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Delta *6

*7

η1
η2
η3
η4

F1
F2
F3
F4

φUi-Uj
φUi-Uk
φUi-Ii
φUi-Ij
φUi-Ik

(Speed)
(Torque)
(SyncSp)
(Slip)

(Pm)
F1
F2
F3
F4
F5
F6
F7
F8
F9
F10
F11
F12
F13
F14
F15
F16
F17
F18
F19
F20

*1

IEC FFT

: 
: 

*1 k ( )
[-------]( )

*2 
*3 [-------]( )
*4 RMS CfU CfI [-------]( )
*5 [-------]( ) [-------]( )
*6 Delta (/DT)
*7 (-MV)
*8 (/G6) (/G5)

( 2/2)

IM760301-51C 12.1 13.1

11  
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 12  
(/G6)

 

4

*5

*6

*7

Delta *8

U( , )
URMS( )
UMN( )
I( , )
P( , )
S( , )
Q( , )
LAMBDA(,)
PHI( , )
FU( )
FI( )
UPPK( )
UMPK( )
IPPK( )
IMPK( )
CFU( )
CFI( )
PC( )
ETA1( )
ETA2( )
ETA3( )
ETA4( )
WH( )
WHP( )
WHP( )
AH( )
AHP( )
AHM( )
WS( )
WQ( )
TI( )
SPEED( )
TORQUE( )
PM( )
SLIP( )
SYNC( )
DELTA1( )
DELTA2( )
DELTA3( )
DELTA4( )
UPHI( , )
IPHI( , )
Z( , )
RS( , )
XS( , )
RP( , )
XP( , )

*1
*2 *3 IEC *2 FFT*2

( 1/2)
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*11

MAX

UHDF( , )
IHDF( , )
PHDF( , )
UTHD( )
ITHD( )
PTHD( )
UTHF( )
ITHF( )
UTIF( )
ITIF( )
HVF( )
HCF( )
PHIU1U2( )
PHIU1U3( )
PHIU1I1( )
PHIU1I2( )
PHIU1I3( )
F1( )
F2( )
F3( )
F4( )
F5( )
F6( )
F7( )
F8( )
F9( )
F10( )
F11( )
F12( )
F13( )
F14( )
F15( )
F16( )
F17( )
F18( )
F19( )
UMAX( )
URMSMAX( )
UMEANMAX( )
IMAX( )
PMAX( )
SMAX( )
QMAX( )
UPPEAKMAX( )
UMPEAKMAX( )
IPPEAKMAX( )
IMPEAKMAX( )

*1
*2 *3 IEC *2 FFT*3

: 
: “ORT” NAN( )  
:       

*1 ( ) NAN( )
*2 “ORT” ( )
*3 “ORT” ( )
*4 [-------]( )
*5 RMS CfU CfI [-------]( )
*6 [-------]( ) [-------]( )
*7 (-MV)
*8 Delta (/DT)
*9 (/G6) (/G5)     
*10 NAN( )
*11 3.01 WT3000 5.4

( 2/2)

12  
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 13  

( , ) ( ) ( , )

*1 DC*2 *2

E1~E4 E5 E6 ORT OR0 OR1 OR2~ 
OR100

U

Urms

Umn

I

P

S

Q

λ

φ

fU

fI

U+pk

U-pk

I+pk

I-pk

CfU

CfI

Pc

η1

η2

η3

η4

Wp

Wp+

Wp-

q

q+

q-

WS

WQ

Time

U( , )

URMS( )

UMN( )

I( , )

P( , )

S( , )

Q( , )

LAMBDA( , )

PHI( , )

FU( )

FI( )

UPPK( )

UMPK( )

IPPK( )

IMPK( )

CFU( )

CFI( )

PC( )

ETA1( )

ETA2( )

ETA3( )

ETA4( )

WH( )

WHP( )

WHM( )

AH( )

AHP( )

AHM( )

SH( )

QH( )

TI( )

U(E1,OR3)

URMS(E1)

UMN(E1)

I(E1,OR3)

P(E1,OR3)

S(E1,OR3)

Q(E1,OR3)

LAMBDA(E1,OR3)

PHI(E1,OR3)

FU(E1)

FI(E1)

UPPK(E1)

UMPK(E1)

IPPK(E1)

IMPK(E1)

CFU(E1)

CFI(E1)

PC(E1)

ETA1( )

ETA2( )

ETA3( )

ETA4( )

WH(E1)

WHP(E1)

WHM(E1)

AH(E1)

AHP(E1)

AHM(E1)

SH(E1)

QH(E1)

TI(E1)

Speed

Torque

Pm

Slip

SyncSp

SPEED( )

TORQUE( )

PM( )

SLIP( )

SYNC( )

SPEED( )

TORQUE( )

PM( )

SLIP( )

SYNC( )

*3

*3

*3

*3

*3

*3

*3

*3

*3

• ( )

ΔF1

ΔF2

ΔF3

ΔF4

DELTA1( )

DELTA2( )

DELTA3( )

DELTA4( )

DELTA1( )

DELTA2( )

DELTA3( )

DELTA4( )

*3

*3

*3

*3

• Delta ( )
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( , ) ( ) ( , )

*1 DC*2 *2 *2

E1~E4 E5~E6 ORT OR0 OR1 
OR2~
OR100

φU

φI

Z

Rs

Xs

Rp

Xp

Uhdf

Ihdf

Phdf

Uthd

Ithd

Pthd

Uthf

Ithf

Utif

Itif

hvf

hcf

φU1-U2

φU1-U3

φU1-I1

φU1-I2

φU1-I3

UPHI( , )

IPHI( , )

Z( , )

RS( , )

XS( , )

RP( , )

XP( , )

UHDF( , )

IHDF( , )

PHDF( , )

UTHD( )

ITHD( )

PTHD( )

UTHF( )

ITHF( )

UTIF( )

ITIF( )

HVF( )

HCF( )

PHIU1U2( )

PHIU1U3( )

PHIU1I1( )

PHIU1I2( )

PHIU1I3( )

UPHI(E1,OR3)

IPHI(E1,OR3)

Z(E1,OR3)

RS(E1,OR3)

XS(E1,OR3)

RP(E1,OR3)

XP(E1,OR3)

UHDF(E1,OR3)

IHDF(E1,OR3)

PHDF(E1,OR3)

UTHD(E1)

ITHD(E1)

PTHD(E1)

UTHF(E1)

ITHF(E1)

UTIF(E1)

ITIF(E1)

HVF(E1)

HCF(E1)

PHIU1U2(E5)

PHIU1U3(E5)

PHIU1I1(E5)

PHIU1I2(E5)

PHIU1I3(E5)

F1

F2

F3

F4

F5

F6

F7

F8

F9

F10

F11

F12

F13

F14

F15

F16

F17

F18

F19

F1( )

F2( )

F3( )

F4( )

F5( )

F6( )

F7( )

F8( )

F9( )

F10( )

F11( )

F12( )

F13( )

F14( )

F15( )

F16( )

F17( )

F18( )

F19( )

F1( )

F2( )

F3( )

F4( )

F5( )

F6( )

F7( )

F8( )

F9( )

F10( )

F11( )

F12( )

F13( )

F14( )

F15( )

F16( )

F17( )

F18( )

F19( )

*3

*3

*3

*3

*3

*3

*3

*3

*3

*3

*3

*3

*3

*3

*3

*3

*3

*3

*3

• 

13  
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( , ) ( ) ( , )

*1 DC*2 *2 *2

Order

 E1~E4 E5~E6 ORT OR0 OR1 OR2~
OR100

MAX

MEAN

UMAX( )

URMSMAX( )

UMEANMAX( )

IMAX( )

PMAX( )

SMAX( )

QMAX( )

UPPEAKMAX( )

UMPEAKMAX( )

IPPEAKMAX( )

IMPEAKMAX( )

UMAX(E1)

URMSMAX(E1)

UMEANMAX(E1)

IMAX(E1)

PMAX(E1)

SMAX(E1)

QMAX(E1)

UPPEAKMAX(E1)

UMPEAKMAX(E1)

IPPEAKMAX(E1)

IMPEAKMAX(E1)

*1 ORT ( /G6)
*2 /G5 /G6
*3 

13  
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CfI ........................................................................................ 5-6
CfU ...................................................................................... 5-6
Clear Trend Exec ............................................................... 7-16
Copy .................................................................................. 9-33
Copy Exec ......................................................................... 9-35
CT  .................................................................................. 4-16
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Cursor Path ....................................................................... 6-24
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Continuous ........................................................................ 5-41
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DC ....................................................................................... 5-9
dc ........................................................................................ -1
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 ................................................................................... 2-36
 ................................................................................... 4-29

 ......................................................................................... 5-6
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