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WT1600 POWER ANALYZER DEMONSTRATION GUIDE

A.) OVERVIEW & OBJECTIVES

The following is a basic demo procedure for the WT1600 Power Analyzer. This demo uses
the power meter’s own power supply for the load. This demo can easily be done in a
conference room or lab without having to hook up to the customer’s load.

B.) POWER METER CONNECTION
Measuring consumption power of the WT1600 Power analyzer

1. Connect the Power Meter using the load cord. Plug the Banana plugs into the Voltage
input terminals of Element # 1. Connect the Spade lugs to the Current terminals of
element # 1. Make sure all connections are tight.

Plug the power meter power cord into the load cord.

3. Turn on the power meter.

no

O Connect to 120 V
60 Hz Power
Source

O OUTLET O
——
15A % ——

Plug Power Cord from
WT1600 Power Analyzer
into Load box.

Connect Spade Lugs to Connect Banana Plug to
CURRENT Terminals VOLTAGE Terminals
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C.) BASIC SETUP FOR POWER MEASUREMENT

SETTING RANGES

u1: YOROGAWA

I1: e
E1l t
Object 1. Select Element 1 to 6

Urms1 11538V Elenent 1

s 0.4583 A
2. Select Voltage Range

P1 3726 W m

Down Exec

h 1 0.7046 Terminal -
3. Select Current input
fU1 60.002 Hz — Terminal

[+pk1 1.1778 A | ange
Q1 37.52 var el | 4. Select Current Range

I Range
S1 52.87 VA

Down Exec

S 5. Copy Settings to other

Copy Exec A
ebug Counter 15509 2002,07-01 14:53:43 Like Input Elements

=

Press <RANGE> Button.

Press Element Object “Soft Key” and Select Element 1.

3. Press “Soft Key” next to U (Voltage) Range Up OR U (Voltage) Range Down.
Voltage range for Element 1, U1, is displayed at the top of the screen. Set to 150 V.

4. Next Select Terminal by pressing the “Soft Key.” This is the Current input Terminal.
Direct is for connecting a Current Source to the Large Black Terminals. Sen is the
Sensor Input Terminal. This terminal is for a mV signal from a Shunt, or a VVoltage
signal from a Current Sensor. Select Direct for this demo.

5. Press “Soft Key” next to | (Current) Range Up OR | (Current) Range Down. Current
range for Element 1, 11, is displayed at the top of the screen under the voltage range
indication. Setto 1 A.

6. If you want to copy the settings you just made for Element 1 to all the other Elements,
Press the Range Copy Exec “Soft Key”.

7. If you want different Ranges on the other Elements, Select the Element Number, and set
the Voltage and Current ranges.

8. To see the Ranges for each of the Elements, Press <ESC> Button. The setup menu will

disappear.

no
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CREST FACTOR SETUP

WT1600’s with Firmware Version 3.21 or higher have a Setup function for selecting Full
Scale Crest Factor of 3 or 6.

Uover:= = = Spd:= ut:

YOROGAWA
Ipver:m = = Trq:m I1:

[ ConFig ]

Fessage 1. Press <MISC> key.
Urms1 120.92 V s .
@ L1 2. Press Config “Soft key.”
Irms1 0.5901 A Brightness
P1 4972 W Crest Factor | 3. Press Crest Factor “Soft Key” to
EF3 cFe
A 0.6969 select CF3 or CF6.
S1 T1.35VA Crest Factor is a ratio of the Peak Value
01 51.17 var ey fock of the waveform to the RMS Value of the
- oval | waveform. The Crest Factor rating of 3 or
U1 59.996 Hz -l 6 is the rating at the Full Scale value of
CrI1 2 668 Voltage or Current.
pdate 147 Trend 0 2004/08/13 14:17:2
RANGE SELECTION
CF3 Settin CF6 Setting
VRange | IRange Sen Range VRange | IRange | SenRange
5 Amp Input Element
Auto Auto 10V Auto Auto 5V
1000 V 5 Amp 5 500 V 2.5 Amp 25
600 2 2.5 300 1 1
300 1 1 150 500 mA 500mV
150 500 mA 500mV 75 250 250
100 200 250 50 100 125
60 100 100 30 50 50
30 50 50 15 25 25
15 20 7.5 10
10 10 5 5
6 3
3 1.5
1.5 0.75
50 Amp Input Element
Auto Auto 10V Auto Auto 5V
1000 50 Amp 5 500 V 25 Amp 2.5
600 20 2.5 300 10 1
300 10 1 150 5 500mV
150 5 500mV 75 25 250
100 2 250 50 1 125
60 1 100 30 0.5 50
30 50 15 25
15 7.5
10 5
6 3
3 1.5
1.5 0.75
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WIRING

1P2W 1 [ 1P2W 1 [ 1P2W 1 [ 1P2W 1 [ 1P2W 1 [ 1P2H 1
1P3U.-3P3U 1 [ 1P3W-3P3U 1 I 1P3U-3P3UW
1P3U./3P3U 1 I 3P4U.-3V3A 1 [ 1P2W
3P4l./3V30 1 I 1P3U-3P3U 1 [ 1P2U 1 |Reset

JP4U-3V3A JP4U.-3V3A

U6 156V
16 5A
Inteq :Reset

uSpd 10U
16y

Press <Wiring> Button.

Press <SELECT> Button to display the Pattern configurations.

Turn the Rotary Knob to highlight the wiring configuration desired. Press <SELECT>

Set up a 3-Phase 3-Wire Configuration. How many ways can you do this setup?

a. Highlight the Pattern line. Press <SELECT> Button.

b. Turn the Rotary Knob to highlight [1P3W/3P3W] [1P3W/3P3W] [1P3W/3P3W].
Press <SELECT> Button. Note that Element Groups 1 & 2,3 & 4,and 5 & 6 are
used for the 3-wire connection.

c. Turn the Rotary Knob to highlight 2 A. Press <SELECT> Button to highlight
3P3W. Repeat for 2B and 2C. Press <ESC> Button to clear.

d. Press <Wiring>, highlight the Pattern line. Press <SELECT> Button.

e. There are Four (4) different wiring configurations that can be used for 3P3W.

Set up a 3-Phase 4-Wire Configuration.

a. Press <Wiring>, highlight the Pattern line. Press <SELECT> Button.

b. Turn the Rotary Knob to highlight [IP3W/3P3W] [3P4W/3V3A] [1P2W]. Press
<SELECT?> Button.

c. Turn the Rotary Knob to highlight 2B.

d. Press <SELECT> Button to highlight 3P4W. Press <ESC> Button to clear.

e. There are Three (3) different wiring configurations that can be used for 3P4W.

For this demo set up a Single Phase Two Wire Configuration for Element 1.
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SETTING DISPLAY ITEMS

Rate: S@0msec YOKDGAWA

Format
Urms1 117.16 V 1. Set Display Format

- teen anount 2. Select number of measurement
Irms1 0.4536 A items to be displayed

P1 37.48 W
A 0.7053

Numeric 3. Menu to Setup the Numeric

fu1 59.994 Hz S S Items to be Displayed

T+pki 12261 A -

Q1 37.68 var mh |
Scroll Exec 4. Scrolls Page UP and DOWN for
S1 53.14 VA Viewing Additional Numeric

Page Doun Data
Scroll Exec
Debug Counter 2832 002,027,072 10:27 .36

1. Press <DISPLAY> Button.

2. First select the Display Format style for viewing the measured data. Press the “Soft
Key” next to Format.

3. Turn the Rotary Knob to highlight the desired Display Format. Press <SELECT>.

4. Press Format “Soft Key” again and Turn the Rotary Knob to Information and Press
<Select>.

5. Press the “Soft Key” next to Power Element, Trend, D/A Output and Motor Element.
An information overview is displayed for each of the functions selected. Note that you
cannot make any changes to the settings from these displays.

6. Press Format “Soft Key” and turn the Rotary Knob to highlight Numeric Display
Format. Press <SELECT>.

7. Press Item Amount “Soft Key” The Number in () is the amount of Numeric items
displayed with a split screen, such as Numeric + Wave. Select 8(4) for this exercise.

8. Press Numeric Disp Items “Soft Key”.

9. Press Norm Item No. “Soft Key” and turn Rotary Knob to display 1.

10. Press Function “Soft Key.” Turn Rotary Knob to highlight Urms. Press <SELECT>.

11. Press Element “Soft Key.” Highlight Element 1 and Press <SELECT>.

12. Repeat this procedure to setup the display as shown above.

13. Press <ESC> Button twice to clear the Display Menus.
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SETTING FREQUENCY ITEMS

YOKOGAWA

- fred feen Set the Frequency Items to be
Tee , : (=
Urms1 : measured.

Irms1 . 5 8 Dot ned
P1
A

4 Heasure

S Fornula
Urns=Irmns
Pc Formula
- PFhase
| 180 Lead-Lay
| Sync Heasure

aster Slave

1. Up to three different Frequency Items, or Sources can be measured with the WT1600.

2. The Freq Item in the MEASURE Menu must be set to match the Frequency Sources
selected in Numeric Display Items menu.

3. Press <MEASURE> Button.

4. Press Freq Item “Soft Key”

5. Turn the Rotary Knob to highlight the Frequency Items to be measured. Press
<SELECT?> Bultton.

6. For this demo, select Ul and I1.

7. Press <ESC> Button twice to exit this menu.
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8. SETTING UPDATE RATE

Rate: 5Sonsec YOKDGAWA
Update Rate

Update Rate is displayed at Top

Urms1 12322V Right of screen.

Irms1 0.4396 A TRl | |creases the Data Update Rate,
P1 38.61 W

A 0.7137 S
(U1 60.007 Hz oWl | Dccreases the Data Update Rate
[+pk1 1.2296 A
Q1 37.89 var
S1 54.10 VA

Debug Counter 13372 2001,03-31 16:45:49

1. Press <UPDATE RATE> Button

2. This function is the Data Update Rate, NOT ALWAYS the Display Update Rate.

3. Press the Update Rate Up Exec “Soft Key” to Increase the Data Update Rate

4. The fastest Data Update Rate is 50msec, 20 readings per second.

5. Press the Update Rate Down Exec “Soft Key” to Decrease the Data Update Rate

6. The slowest Data Update Rate is 5 sec.

7. Note 1: The fastest Display Update rate is 100 msec, even when the Data Update Rate is
set to 50 msec.

8. Note 2: When the WAVE Sampling is turned ON, the fastest Display Update rate is 500
msec, regardless of the Data Update setting.

9. Note 3: The Data Update Rate CANNOT be changed when in the Harmonic
Measurement Mode. This update rate is set automatically, and is determined by the
fundamental frequency of the PLL source and the Window Width.

QUALITY = INNOYATION = FORESIGHT
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DISPLAYING WAVEFORMS

Format
1. Press <DISPLAY> Button.
— Select Numeric+Wave.

wpNorm Item No.

116.75V
0.4540 A
P1 3745 W
A 0.7065

Urms1

Irms1

1

Numeric
| Disp Itens
Wave
Setting
RO . I 2. Press Wave Setting “Soft Key”
. Page Up
A Scroll Exec
T ey ey 3. Press Wave Format “Soft Key”
Page Doun
0.0 - - - - - - - Scroll Exec e 7 1
by CouTeT 3T 4. Press Dual “Soft Key” for this

demo.

YOKOGAWA

| Wave |
Wave Tisplay

Wave Display

i
Vave Format
Dual

Urms1

Irms1 5. Press Wave Display “Soft Key”

P1 21 Interpolate 6. Inthe Wave Display Window,
turn the Rotary Knob to
highlight the Waveform to be
displayed. Press <SELECT>

Key to turn on the desired

A

Graticule
Scale Value

waveform.

7. Press <ESC> Button to exit this
menu.

Trace Label |
DFE ON |
9. Press <WAVE> Button.

10. Press Wave Sampling “Soft Key” to select ON.

11. Turn Rotary Knob to adjust Time/div. Set to 10ms for this demo.

12. Press Trigger “Soft Key.” Setup the following Trigger conditions:

13. Mode: Auto Source: Ul Slope: T Level: 10%

14. Press <UPDATE RATE> Key. Change the Update Rate and observe the display. Also
note the maximum Time/Div as the Update Rate is changed.

Debuy Counter 4989
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WAVE MAPPING

10.

YOKDGAWA

1. Press <DISPLAY> Button.
Urms1 117.59V 2. Press Wave Setting “Soft

Key.”
Irms1 0.4460 A

P1
I1 Graticule
w
] Scale Value
- oA
Trace Label
ki
3. Press Wave Mapping “Soft
Key.”

Auto: The waveforms that are turned ON for display are assigned a graph position in
order from the top graph down. The waveforms are assigned in sequence U1, 11, U2, 12,
U3, 13, ... if awaveform is turned Off, the next waveforms will move up in sequence.
Fixed: This fixes the waveforms to their assigned graph location in the sequence U1, 11,
U2, 12, ... if awaveform is turned Off, the display sequence of the other waveforms does
not change.

User: The waveforms can be assigned arbitrarily by using the Wave Mapping
programming table. Note that the Wave Mapping program applies only when User is
selected.

Press <DISPLAY> Button then Press Wave Setting “Soft Key.” Press Wave
Mapping “Soft Key” to display the menu.

Turn Rotary Knob to highlight Mode. Press <SELECT> to change Mode from Auto
to Fixed to User.

To change the User Wave Mapping program, turn the Rotary Knob to highlight a
function such as Ul. Press <SELECT>. Turn the Rotary Knob to select graph 0, 1, 2,
or 3.

Wave Format Single displays graph 0 only.

Wave Format Dual displays graphs 0 and 1.

Wave Format Triad displays graphs 0, 1, and 2.

Wave Format Quad displays graphs 0, 1, 2, and 3.
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PRINTING MEASUREMENT DATA

YOKOGAWA

o1 1560
vt 1A

Urms1 11738V ntegEReset
Irms1 0.4678 A ";:*;Eggm;j:
P1 37.88 W o3 ia
M 0.6898 e
fU1 60.002 Hz

[+pk1 1.3805 A

Q1 39.75 var

S1 3491 VA

Debug Counter 9456 TEST 1 2001-04-63 11:30:20

A. SCREEN COPY:

1. The <COPY> Button provides a Screen Copy to a File on the Standard Floppy Disk, or
to the Built —In Printer or a Network Printer via Ethernet if these options are installed.

2. Setup the Display in the format you want to copy.
3. Press <SHIFT> <MENU> Buttons. Press Copy To “Soft Key” and then Press Printer
4

. You can add a Comment to the Screen that will also be printed. Press Comment “Soft
Key” and enter text from the keyboard.

5. When you are ready to Print, Press <ESC> Button. This will clear the set up menu and
display the Range Setting information on the screen like example above. Press <COPY>

6. To make a screen copy to the Floppy, Press Copy To “Soft Key” and then Press File
“Soft Key.” Press Format “Soft Key” and select format style using “Soft Keys.”

7. Press File Name “Soft Key.” Turn the Rotary Knob to highlight File Name. Press
<SELSCT> Button. Use the keyboard to enter a file name. Press <ESC> to clear menu.

8. Press <COPY> Button to copy the screen image to a floppy disk.

NUMERIC DATA LIST:

Press <SHIFT> MENU> Buttons. Press Copy to “ Soft Key” and select Printer.

Press List Item “Soft Key.” Turn Rotary Knob to highlight All OFF. Press

<SELECT>. Turn Rotary Knob to highlight Element 1, Press <SELECT>.

3. Turn Rotary Knob to highlight the measurement functions to print. As an example,
highlight Urms, Press <SELECT>. Select other Measurement items such as Irms, P, S,
Q, A, FreqU. Press <ESC> Button to clear this menu.

4. Press Print Data List Exec “Soft Key.”

N =W
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D.) HARMONIC MEASUREMENTS
HARMONIC SETUP

Uover: = = = = = m

IOver:= = = = = = I Mode turns Harmonics OFF & ON
(]i =]

116.41 P 62.79 Object is the Element Group as set in
Ob ject the Wiring menu

116.28 o 99991 -
\ Sets the Phase Lock Loop Source to
0.7468 vt 4.81 % PLL Source any one of the Voltage or Current

Up Exec

0.4167 1t oA 68 _ Inputs or to External Clock source.

- PLL Source N R
116.28 U || Doun Exec Sets the Maximum Harmonic Order
s N P win order for use in THD Calculation

o EL:) | :
-- ¢ Hax Order
103 Sets one of two methods for

" Thd F 1 H

05696 A e Forniia calculating THD.
0.0932 A 1-Total

: : 0.4764 A . .
© orders: 1 orderx: Window WidEh Sets one of three Window Widths for

P FFT Calculation

Cnt 1219 T Cnt

1. Press <HARMONICS> Button.

2. Press Mode “Soft Key.” Turns Harmonic Measurement mode ON.

3. Press Object “Soft Key.” Turn Rotary Knob to select the Element Group as set in the
Wiring menu. Set to ZA for this demo.

4. The PLL Source needs to be a relatively clean waveform. For this demo select VVoltage
on Element 1. Press the “Soft Keys” to display PLL Src: U1 at the top of the screen.

5. Harmonic Order, THD Formula, and Window Width can be left at the default settings or

changed to your preference. Use the “Soft Keys” to change settings.

Press <DISPLAY> Button. Press Format “Soft Key” and select Numeric+Bar.

Press Item Amount “Soft Key.” Select 16(8) with the “Soft Key.”

Press Numeric Disp Items “Soft Key.” Set display items similar to the example.

Press <DISPLAY> Button again to return to Display Menu. Press Bar Setting “Soft

Key.” Press Bar Format “Soft Key.” Select Dual or Triad for this demo.

10. Press Bar Item No. “Soft Key.” Turn Rotary Knob and set to 1.

11. Now Press Function “Soft Key.” This selects the Harmonic Spectrum function to be
displayed. Turn Rotary Knob, highlight U (Voltage), and Press <SELECT>.

12. Press Element “Soft Key.” Turn Rotary Knob, highlight Element 1, Press
<SELECT>.

13. Repeat Steps 11 & 12 to set up the functions for Bar Display 2 and 3.

14. Press Order “Soft Key.” This sets the Start and End Order to be displayed. This
works as a “Zoom” function for the Bar Graph Display.

15. Press <SHIFT> then <CURSOR>. Press Bar Cursor “Soft Key” to ON.

16. Use the Rotary Knob to move Cursor 1, Bar C1 +, and Cursor 2, Bar C2 X.

QUALITY m INNOVATION = FORESIGHT
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PRINTING HARMONIC DATA

PLL

Freq 59.997 Hz d

u1
I1
P1
51
A5
Al
[31

Uthdl 4.70

Uover:= = = = = = PLL Src: u1 YOKDGAWA

Iover:= = = = = =
wuesesese || 1 List sesesesenc sesewwe [ 1 List Format - -
or. ULV  HAF[+1 I[A]  HAF[x] Set Harmonic Display Format

um o 6.7311 Humeric+Bar
6.0027

6.5604 7?6.66 Iten Amount

0.0084 1.15 i i 1 i
Ayt — Dual List Display selected with lists
0.0081 1.11 for Voltage & Current.

9.1981 27.18

0.0043 a.59 List Items ) )

0.0918  12.55 Selects which functions are
0.0049 displayed in the List.

117.78 V
9.7311 A
62.74 U
66.21 VA
21.14 var
09.9477
18.62 °

DN T T N D
L omNT e wNED

Page Up
3croll Exec

: .|| Page Doun
r+: 1 1 7 || Scroll Exec

20010411 @3:35:56
SCREEN COPY:
The <COPY> Button provides a Screen Copy to a File on the Standard Floppy Disk, or
to the Built —In Printer or a Network Printer via Ethernet if these options are installed.
Setup the Display in the format you want to copy.
Press <SHIFT> <MENU> Buttons. Press Copy to “Soft Key” and then Press Printer.
When you are ready to Print, Press <ESC> Button. This will clear the set up menu and
display the Range Setting information on the screen. Press <COPY>.

NUMERIC DATA LIST: Prints a complete list of all the Harmonic Data

Press <SHIFT> <MENU> Buttons. Press Copy to “Soft Key”, and select Printer.
Press List Item “Soft Key.” Turn Rotary Knob to highlight Numeric/Bar menu. Press
<SELECT> Button to highlight Numeric.

Turn Rotary Knob to highlight Element 1. Press <SELECT> to highlight selection.
Turn Rotary Knob to highlight the measurement function to print. Highlight I, and
Press <SELECT>. Make sure the other functions are turned OFF. Press <ESC>
Button to clear this menu.

Set the Maximum Harmonic Order before you print the Data List. Press
<HARMONICS> Button. Turn Rotary Knob to set Max Order. The order can be set
to any value from 1 to 100. Set to 50 for this demo

Press <SHIFT> <MENU> Buttons. Press Print Data List Exec “Soft Key.”

BAR GRAPH:

Press List Item “Soft Key.” Turn Rotary Knob to highlight Numeric/Bar menu. Press
<SELECT> Button to highlight Bar.

Follow the above instructions to setup and print the Bar Graph Harmonic spectrum.
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VECTOR DISPLAY

PLL Src: u1 YOEDGAWA
Display

' ey Format :
iri - 100 1) 118.61 U Set Display Format to Vector
PLL Src ur - 1101, 0.5587 A vector
Frequenc 3 . . F1(1) 61.80 U

gU1-uz T 8101 .93 VA Numeric . .
Qu1-U3 3 Q1) .99 var Turns Numeric Items ON & Off in
iz AL ey MO 3372 Vector Display

ou1-13 /

Magnification or ZOOM function
for Voltage, U, and Current, I,
vectors.

Cnt 3145 T Cnt 2788

1. Press <DISPLAY> Button. Press Format “Soft Key.” Turn Rotary Knob to highlight
Vector. Press <SELECT>.

2. Press Numeric “Soft Key” to ON position.

3. The Vector Display shows the Phase Angle between the Fundamental Voltage and
Current waveforms.

4. ® Ul - I1is the Phase Angle between the Fundamental VVoltage of Element 1 and the
Fundamental Current of Element 1.

5. A1(1) is the Fundamental or Displacement Power Factor.

This value is the Cosine @ (U1 - 11). Another way to calculate Displacement Power Factor

Al(1) =P1(1)/S1(1)

6. To magnify the Vectors, Press Mag “Soft Key.” Turn the Rotary Knob to magnify the
Voltage, U, and Current, I, vector display.

OTHER HARMONIC DISPLAY FORMATS
1. Press <DISPLAY> Button. Press Format “Soft Key.”
2. The following Display Formats are available in the Harmonics Mode:

Numeric Wave

Bar Vector

Trend

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

3. Turn Harmonics Mode OFF. Press <HARMONICS> Button. Press Mode “Soft Key”
to OFF Position.

QUALITY m INNOVATION = FORESIGHT
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E.) INTEGRATOR FUNCTIONS
INTEGRATOR MODES & MEASUREMENT FUNCTIONS

Four Integration Modes

Timel Up+1 63 1 .92

-~ S Select by Pressing “Soft Keys” next
. o -13.224 to desired function.
Timez q-1 ().()()

R-Cont inuous

Wp2 Tined 0:0 1 :3 |
1 s -6.5930
. i 10.903

Irmsi FUL 60.006 ” -

Current Mode
R

M3

Debug Counter 4798 20010402 12:56:51)

1. Press <SHIFT> then <INTEG> Buttons. Press Mode “Soft Key.”
2. The WT1600 has four Integrator Operation Modes like the other WT Series Power

Analyzers.

e Normal: This is the Default Mode and the simplest and easiest to demonstrate. In
this mode Integration starts when the START button is pressed, and continues until
the integration time reaches the maximum, or when the STOP button is pressed. If
the Timer is set, the integration will stop at the preset time.

e Continuous: Integration starts when the START button is pressed. When the timer-
preset time is reached, the integrated value and integration time are reset
automatically and restarted immediately.

e R-Normal: This is the same as the Normal Mode with the addition of a Real Time
Start/Stop Timer.

e R-Continuous: This is the same as the Continuous Mode with the addition of a Real
Time Start/Stop Timer.

3. The following is a definition of the Integrator Measurement Functions:

e Wp(): Total Watt-Hours for the Element or Group of Elements set inside ().
g(): Total Amp-Hours for the Element or Group of Elements set inside ().
Whp+(_): Positive Watt-Hours.

Wp-(): Negative Watt-Hours. In an AC Circuit, this is the Reactive Power
component. In a DC Circuit this is the Reverse Power Flow.

g+(): Positive Amp-Hours. This is the Positive Flow of Current, AC or DC.

g-(): Negative Amp-Hours. This is the Total Negative Flow of Current, AC or DC
Wp(1) = Wp+(1) + Wp-(1)

q(1) = g+(1) + g-(2)

QUALITY = INNOVATION = FORESIGHT
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Normal Mode Integration

YOKOGAUA
Integ Set

Hode Select one of four Integration
Urms1 12247V Normat Modes

e 0.4425 — Timer Setting

P 1 38.25 | -
Al 0.7038
I“dggﬁggg?t Sets control of each Element

fU1 59.997 Hz PEE N independently

Current Mode

Timel 0:02:00 RS
1.2401 Wh
14.475mAh

Debug Counter 16937 2001,04,02 14:20:54

1. The following is a simple demo of the Integration Function using the Normal

Integration Mode.

Press <DISPLAY> Button. Press Numeric Disp Items “Soft Key.”

Add Integrator Measurement items to your display as shown in the example.

Press <SHIFT> and <INTEG> Buttons. Select Normal Mode with the “Soft Keys.”

Press Integrator <START> Button. The Integrator will run until you Press

Integrator <STOP> Button.

The STOP Function is like a Pause. You can Press <START> again and the

integrator will continue.

7. Press <SHIFT>and <RESET>. This operation Resets the Integrator Timer to Zero
and is REQUIRED to fully STOP the Integration function.

8. Press Timer Setting “Soft Key.” This sets a time in Hours: Minutes: Seconds for
the Integrator to run then automatically stop and hold the final values.

9. Seta short Integration time. Turn the Rotary Knob to highlight “Minutes.” Press
<SELECT> Button. Turn the Rotary Knob to set “Minutes” and Press
<SELECT>. To set “Seconds” turn Rotary Knob to highlight “Seconds” Press
<SELECT> and set value. Press <ESC> Button to clear menu.

10. Press Integrator <START>. When finished, Press <SHIFT> and <RESET>.

11. Press Independent Control “Soft Key” to ON Position.

12. This function allows setting separate Integration Timers for each Element.

oW

o
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F.) USER DEFINED FUNCTIONS

Awnh e

o u

Uover:s = = = = = Rate: S@0msec YORDGAUA

Iover:'ms s m m = = Measure

Freq Item
-~
Urms1 117.89 ¥ User Defined function permits

Irms1 0.7501 A Jser writing up to four Math _
User Def ined Function 1-4 functions for advanced analysis.

A Measure

Function 1 [OFF [N | Unit

Expression (URMS (E1)-120) /1201060 S Formula
Function 2z [OFF [N | Unit U LOSS rns=Irns
Expression P(E1)-P(E2)

Fornula
Function 3 [OFF [N | Unit [HZ % Reg
Expression (fUCE1)-60)/60x100 Phase
Function 4 [OFF [N | Unit 0 Lead Lag
Expression UMN(E1)./FUCEL) nc Heasure

ster Slave
Cnt 3792 T Cnt 1732 20010417 22:15:061

Press <MEASURE> Button. Press User Defined “Soft Key.”

Turn Rotary Knob to highlight OFF ON. Press <SELECT> to ON position.

Turn Rotary Knob to highlight Unit, and Press <SELECT>.

Use Rotary Knob to highlight keyboard character then Press <SELECT>. When

done, highlight ENT and Press <SELECT>.

Press <DISPLAY> Button, and Numeric Disp Items.

Press Function “Soft Key.” Select Display Item F1 to display the results for

Function 1 Expression. F2 for Function 2 Expression, and so on.

Three applications are displayed:

e F1: This is an expression for % Voltage Regulation. This measures the RMS
Voltage on Element 1, and makes calculations based on 120V Nominal Line.
Applications include Power Supplies, Generators, and UPS Systems.

e F2: This is an expression for Power Loss. This measures the Single Phase Input
Power on Element 1 and the Output Power on Element 2. Applications include
Lighting Ballast’s, Power Supplies, and Motor Inverters. A variation of this
expression can be made for Single Phase Input — Three Phase Output, and Three-
Phase Input — Three-Phase Output.

e F3: This is an expression for % Frequency Regulation. This measures the
Frequency of the Voltage on Element 1, and makes calculations based on 60 Hz
Nominal Line frequency. This could be applied to 400 Hz systems, or any other
reference frequency. Applications include Generators, UPS Systems.

e F4: This is an expression for Volts per Hertz. This is an application for
Variable Speed Motor Drives. It measures the MEAN or Fundamental
Voltage of a PWM Drive divided by the drive frequency. The result can be
displayed as a Numeric Value or displayed as a Trend function.
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G.) TREND FUNCTIONS

TREND DISPLAY OVERVIEW

YOKOGAWA

Trend Display
Trend Format
Quad
Trend Trsdiv
2.55div

Restart

Trend Exec

Trend

Disp Items

Uertical
Scale

[Debug Counter 15226

Trend Display is a new feature to the WT1600 Power Analyzer.

Trend times can be set from 25 Seconds to 10 Days.

In the above example T1 is RMS Voltage Trend; T2 is RMS Current Trend; T3 is Power

Trend; and T4 is Watt-Hour Trend.

Rate: Zeomsec

] Trend Display

(=] All ON (5) All OFF

YOKOGAWA
[ Trend |

Trend Display

Trend Format
Quad

& Trend Todiv |

2.58div

Restart
Trend Exec

| Trend
Disp Items

oo: 0o
Debuy Counter
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Vertical
Scale

Trend Display sets Number of
Trend Items. Up to 16 Items can
be trended.

Trend Format can be set from a
Single Trend Graph to a Quad
Graph.

Time/Div can be set from 2.5s/div
to 1day/div.

Selects measurement items to be
trended.

Sets Vertical Scaling. Can be set
to Auto or Manual Scaling.
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TREND DISPLAY SETUP

=

Press <DISPLAY> Button. Press Format “Soft Key” and select Trend.

Press Trend Setting “Soft Key.”

Press Trend Display “Soft Key.” Use the Rotary Knob to highlight All OFF, and

Press <SELECT>. Turn Rotary Knob to highlight T1, Press <SELSCT>. Repeat the

process to turn on items T2, T3 and T4. Press <ESC> Button to exit menu.

Press Trend Format and select Quad with the “Soft Key.”

Set Trend T/div using the Rotary Knob.

Press Trend Disp Item “Soft Key.”

Set Trend Object to T1 by using the Rotary Knob. Set Function to Urms, and

Element 1. You can set the Function to any item you want.

8. Set Function for each of the other Trend Objects, T2, T3 and T4. Press <ESC> Button
to exit menu and return to Trend menu.

9. Press Restart Trend Exec “Soft Key” to start Trending.

10. At the end of the Trend Cycle (example 25 sec) Press <HOLD> Button to Stop trending.

11. Press Scale “Soft Key” to adjust scaling for best resolution.

12. Press Trend Object “Soft Key” and select T1 using the Rotary Knob.

13. Press Scaling “Soft Key” and set to Manual.

14. Press Upper Scale “Soft Key” and use the Rotary Knob to set Upper Scale. Set Lower
Scale in the same way. Set scaling for each Trend Object, T2, T3 and T4. Press
<ESC> Button to exit menu and return to Trend menu.

15. For the above example, Manual Scaling was set for Trend Items T1, T2 and T3. Auto
Scaling was set for Trend Item T4.

16. You can change the DISPLAY Format while the Trend is on HOLD.

w N

No ok
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H.) SAVING DATA

SAVING DATA TO MEMORY - MANUAL METHOD

PLL Src: U1 YOKOGAWA
Store Setting |

@) count ]
13

Urms1 118.00 V

List Iten (] Count
@ A1 ON 3 © @ 13
Elenment (® Element 1(o)
Interval
Function ( Umean setting
[ Imean

—_— — Interval
Setting
Real Time
Control

FS Q MANUAL CONTROL.:
requ
S e  Set the number of Counts, and Press
STORE to start.
Humer ic e  Storage stops automatically when
List Tien Count Number is reached.
e Set the Interval Setting H:M:S.
With Interval Setting at 00:00:00,
the interval will be at the Update
-l Rate of the WT1600. Maximum
2001,04,03 13:13:0 Update Rate is 20 Readings Per
Second.

1. Press <SHIFT> then <STORE SET>.

2. Press Mode “Soft Key” and select Store. Press Store to “Soft Key” and select
Memory. Press Initialize Memory Exec “Soft Key” to clear memory.

3. Press Store Setting “Soft Key.”

4. Press Mode “Soft Key” and select Manual with the “Soft Keys.” Turn the Rotary
Knob to set the Memory Count.

5. Press Store Item “Soft Key” and select type of items to be saved with “Soft Keys.”

6. Press List Item “Soft Key.” This menu sets the Numeric Items, which you want to Save.
Turn the Rotary Knob to highlight an Item, and Press <SELECT>.

7. If you selected a Wave or Numeric+Wave Store Item, Press the Wave Trace “Soft
Key” and select the waveforms to be saved using the Rotary Knob. Highlight the
waveform symbol and Press <SELECT>.

8. Press <STORE> Button to start saving. Store: Stop will appear in the Upper Left-hand
corner of the screen when the store function is complete.

9. To view saved data, Press <SHIFT> then <STORE SET>. Press Mode “Soft Key” and
select Recall.

10. Turn the Rotary Knob to view the saved data files.
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SAVING HARMONIC DATA TO AFILE

PLL Src: U1 YOKOGAWA
File
sxwx U 1 LiSt sewsses soeweex [ 1 List File Itenm : . .
Ry T e T e Selects File Item.to Save: Setup;
u1 118.37 ©0.4808 Numer ic Wave or Numeric
59.988 Hz dc = -0.02 . dc -6.0003
1 118.21 1 ©.3486 . Tata Tupe
118.37 U 2z ©.05 . 2  9.0063 . Sets Data Type
0.4808 n 3 4.08 3 0.2721 .59 | ASCIT Float
79.12 U 4 0.07 4  0.0052

: : List Itenm
_— Sets the Measurement Items to be
e & Saved to the File

Function

Save Menu for Setting File Name
and Save Execute function.

0.06087
0.0014

1. Setup WT1600 in the Harmonics Mode.
2. Insert a Floppy Disk in the disk drive.
3. Press <SHIFT> then <STORE SET>.
4. Press Mode “Soft Key” and select Store. Press Store to “Soft Key” and select File.
5. Press <FILE> Button. Press File Item “Soft Key” and select Numeric.
6. Press Data Type and select ASCII. This will save the data in a .csv file, which will go
directly into Excel.
7. Press List Item “Soft Key.” Turn the Rotary Knob to highlight the Element you want
to save data from. Press <SELECT>. Now turn the Rotary Knob to highlight the
Function to be saved, such as U. Press <SELECT>. Select additional functions to be
saved as desired. Press <ESC> to clear this menu.
Press Save “Soft Key.” Press File Name “Soft Key” and enter the file name.
9. Press File List “Soft Key.” Turn the Rotary Knob to select the save destination
medium. Press <ESC> to clear this menu.
10. Storage media File Names:
[FDO]: Floppy Disk
[SC4]: Built-in Hard Disk
[NDO]: Network Drive
Select Floppy Disk for this demo.
11. Press Save Exec “Soft Key” to start saving the data to the Floppy Disk.

oo
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SAMPLE EXCEL DATA FILE

Model WT1600 7 0.0748 15.5610

Comment 8 0.0027 0.5594

Version 0.0100 9 0.0565 11.7454

Date 36985.0000 10 0.0021 0.4442

Time 0.6725 11 0.0396 8.2314

Mode Harmonics 12 0.0012 0.2502

Wiring 1P2W- 13 0.0242 5.0400

1P2W-1P2W

PLL Source Ul 14 0.0015 0.3030

Harmonics Sigma A 15 0.0209 4.3459
Object

Order 0 To 50 16 0.0012 0.2485

THD Formula Total 17 0.0156 3.2462

Harmonics 16.0000 18 0.0008 0.1732
Window Width

Average Off 19 0.0103 2.1334

Frequency Item Ul 11 u2 20 0.0010 0.2003

F1 U(E1,0R1) Unit \Y 21 0.0087 1.8075

F2 I(E1,OR1) Unit A 22 0.0014 0.2956

F3 P(E1,0R1) Unit W 23 0.0068 1.4045

F4 Off 24 0.0013 0.2654

S Formula Urms X Irms 25 0.0049 1.0209

Phase Angle 180 degree 26 0.0010 0.2017

Max Hold Off 27 0.0050 1.0307

Null Off 28 0.0007 0.1380

Element Elementl Element2 Element3 29 0.0042 0.8715

Module 30 0.0009 0.1774

Voltage Range 150V 150V 150V 31 0.0033 0.6772

Terminal 5A 5A 5A 32 0.0008 0.1660

Current Range 100mA 100mA 100mA 33 0.0035 0.7281

Sensor Ratio 10.0000 10.0000 10.0000 34 0.0006 0.1260

Line Filter OFF OFF OFF 35 0.0028 0.5910

Zero Cross Filter 500Hz OFF 500Hz 36 0.0007 0.1486

Scaling Off Off Off 37 0.0030 0.6312

Pt Ratio 1.0000 1.0000 1.0000 38 0.0005 0.1027

Ct Ratio 1.0000 1.0000 1.0000 39 0.0024 0.4931

Scaling Factor 1.0000 1.0000 1.0000 40 0.0006 0.1325

41 0.0018 0.3776

Order I[E1] Ihdf[E1] 42 0.0003 0.0612

TOTAL 0.4808 nan 43 0.0018 0.3774

DC -0.0003 -0.0528 44 0.0011 0.2237

1 0.3486 72.5086 45 0.0019 0.4019

2 0.0063 1.3163 46 0.0003 0.0726

3 0.2721 56.5911 47 0.0022 0.4530

4 0.0052 1.0917 48 0.0010 0.2073

5 0.1534 31.9013 49 0.0008 0.1750

6 0.0013 0.2785 50 0.0005 0.1101
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DATA LOGGING FUNCTION

Real Time Control

REAL TIME CONTROL

Store oot * | Ir]rer] [iol odliies] Set the START Date YEAR:MONTH:DAY and Start
Time HOUR:MIN:SEC and the END Date and Time

Set the Interval Setting HOUR:MIN:SEC.

With Interval Setting at 00:00:00, the interval will be
at the Update Rate of the WT1600. The Maximum

rate is 20 Readings Per Second.
Real Time
Control

Interval

Interval Setting
Setting

1. Press <SHIFT> then <STORE SET>.

2. Press Mode “Soft Key” and select Store. Press Store to “Soft Key” and select File.
Press Initialize Memory Exec “Soft Key” to clear memory.

3. Press Store Setting “Soft Key.”

4. Press Mode “Soft Key” and select Real Time with the “Soft Keys.” Set the Memory
Count equal to or greater than Interval times Time. C=1xT

5. Press Interval Setting “Soft Key.” Set Interval time in HOUR:MIN:SEC.

6. Press Real Time Control. Turn Rotary Knob to highlight Store Start Year. Press

<SELECT>. Use Rotary Knob to set Year. Press <SELECT> to end. Set the Store
Start date as Year:Month:Day, and Time as Hour:Min:Sec. Set the Store Stop in the
same manor. Press <ESC> to clear menu.

7. Press Store Item “Soft Key” and select Numeric as the type of items to be saved.

8. Press List Item “Soft Key.” This menu sets the Numeric Items, which you want to Save.
Turn the Rotary Knob to highlight an Item, and Press <SELECT>.

9. Press <ESC> again to return to Store Set Menu. Press File Setting “Soft Key.”

10.Press File List “Soft Key,” highlight [ FDO ], and Press <SELECT>. This sets the Save
Destination to the Floppy Disk. Press <ESC> to clear the menu.

11.Press File Name “Soft Key” and enter a File Name.

12.Press Data Type “Soft Key” and select ASCII by pressing the “Soft Key.”

13.Install a Floppy Disk. Press <STORE> Button. Storage will start at the preset Date and
Time, and stop automatically at the preset end Date and Time. Data will then be
transferred to the
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1) MOTOR FUNCTION SETUP

Uover:= = = = = =
JIover: = = = = = = 3
L 1500
——————————— | w1 1n
Speed Torgue Pn Integ:Reset

Range [ SU vz 150U

Iz 1A

sense Tupe  Analog Pulse | Inteq:Reset
Line

Filter u3 1560

I3 1A

Scaling Integ:Reset

Unit FELE || coue  1sou

14 1A

Pulse N Inteq:Reset

Pole U5 1500
15 1A

Sync Speed | (¢ I1 Integ:Reset

Sunc U6 156V
d Source 16 1A

U1 60.006 Hz

Inteq:Reset

Cnt 11676 T Cnt 9691 20010413 00:18:26

. SPEED SETUP
Press <SHIFT> <MOTOR SET> Buttons.
Turn Rotary Knob to highlight Speed Sense Type, either Analog or Pulse
SETUP for ANALOG SPEED SENSOR:
a. Highlight Analog and Press <SELECT>.
b. Turn Rotary Knob to highlight Speed Range, Press <SELECT>. Turn Rotary
Knob to highlight desired VVoltage Range of the tachometer and Press <SELECT>.
c. Turn Rotary Knob to highlight Speed Scaling, Press <SELECT>. Use the Rotary
Knob to set the Numeric Scale factor. As an example, a Tachometer might have an
output of 20 Volts at 4000 RPM. Set Scaling to 4000.0000, Press <SELECT>.
4. SETUP for PULSE SPEED SENSOR:
a. Highlight Pulse and Press <SELECT>. Set Scaling value to 1.0000
b. Turn Rotary Knob to highlight Pulse N and Press <SELECT>. Set the Pulse Per
Revolution to match the Speed Sensor. Typical values are 60 and 1024.
c. Turn Rotary Knob to highlight Pole, and Press <SELECT>. Set the value to match
the number of poles of the motor being tested.
d. Set Sync Speed and Sync Source. These are typically one of the current channels,
and would be 11 or 14, depending on connection to the WT1600.
5. SETUP for TORQUE SENSOR:
a. Turn Rotary Knob to highlight Torque Range, Press <SELECT>. Turn Rotary
Knob to highlight desired Voltage Range of Torque Sensor and Press <SELECT>
b. Turn Rotary Knob to highlight Torque Scaling, Press <SELECT>. Use the
Rotary Knob to set the Numeric Scale factor. As an example, a Torque meter might
have an output of 10 Volts at 150 Ft-Lb. Set Scaling to 150.0000, Press <SELECT>
c. Turn Rotary Knob to highlight Torque Unit, Press <SELECT>. Use keyboard to
enter the Torque Unit.
d. Pm, Mechanical Power, Scaling is typically left at 1.0, with Units as Watts.

wh e >
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