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Chapter 1 - Overview

Although Kikusui's PCR-L AC Power Supply has a lot of expanded functions
such as Current Harmonics Analysis, Abnormality Voltage Simulation, User-
Defined Waveform, etc., you cannot use these functions unless you had a
Remote Controller RC02-PCR-L.

Because the Remote Controller RC02-PCR-L only has a 20 character x 2 line
display, it is restricted to use advanced functionality implemented in PCR-
L/PCR-L series easily. If you have a GPIB interface unit IB11-PCR-L or an
RS232-C unit RS11-PCR-L instead of the Remote Controller, you can use
those advanced functions visually, functionally, and easily with using a
personal computer.

The PCR-L Applications package includes useful application programs that
support your PCR-L AC Power Supply (single phase) and you can:

Generate user-defined waveform captured by a digital scope.
Do abnormality simulations. ’
Generate deviation waveforms.

Generate harmonic-synthesized waveforms.

Do harmonics current analysis. (SD02-PCR-L only)

System Requirements

To use these applications, the following equipment is needed:

e |BM PC/AT compatible PC (Windows3.1, Windows For Workgroups 3.11,
or Windows95, Colour display needed)

Kikusui PCR-L AC Power Supply (Rom version 2.0 or later needed)

GPIB adapter card for the PC (if you use GPIB)

Kikusui IB11-PCR-L GPIB Interface (if you use GPIB)

Kikusui RS11-PCR-L RS232-C Interface (if you use RS232-C)

This software supports National Instruments NI-488.2 compatible GPIB cards
(AT-GPIB/TNT, AT-GPIB/TNT Plug&Play, PCMCIA-GPIB) for GPIB users. If
you intend to use RS232 ports no GPIB card is needed.

Some programs also require additional equipment and faster PC for the best
performance.

Harmonics Synthesizer
o PCR-L rom version 2.03 or later is needed

Easy Power Waveformer

¢ A digital storage scope connected to GPIB or RS232 is needed (See
chapter 2 "Easy Power Waveformer" for more information.)
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Linzo (SD02-PCR-L only)

PCR-L rom version 2.04 or later

Kikusui LIN4OM-PCR-L is needed for accurate measurements
Graphics printer is needed for report printings

386/33 or faster PC is recommended

PCR-L Setup

Using IB11 (GPIB)

GPIB operation for PCR-L requires an optional IB11 interface board. You must
install it and configure the GPIB address for the PCR-L properly. To set the
GPIB address, press the SHIFT + GPIB key on the PCR-L panel and then type
a proper address. We recommend to select a GPIB address other than zero
because this value is conventionally used by PC's GPIB board itself. After
changing the GPIB configuration, make sure to restart the PCR-L.

Using RS11 (RS232)

RS232 operation of the PCR-L requires an optional RS11 interface card. You
must install it and configure communication parameters as listed below by
operating the front panel on the PCR-L.

e Baud Rate 9600
e Data Bits 8
e Stop Bits 1
o Parity None

To select above settings, press the SHIFT + GPIB key on the PCR-L panel.
After that type 0814 and press the ENT key. After changing the RS232
configuration make sure to restart the PCR-L.

Using Natlonal Instruments NI-488.2 For Windows

If you are the first time to use GPIB functionality on your Windows PC, you
need to install National Instruments NI-488.2 Software For Windows so that
your GPIB card can work.

In the package of the National Instruments GPIB adapter card, you can find
supplement diskettes that contain GPIB driver software for Windows 3.1 or
Windows95. Make sure to install the driver software for Windows. You can
install either of driver for 3.1 or 95 according to the Windows version you use.
Please consult documentation for your GPIB card for more information about
installation.

Using RS232 (Serlal Communication Ports)

If you intend to use serial communication ports built in the PC, you need to
keep one or more serial ports ready to use. In some cases of notebook
computers, the built-in RS232-C module might have a separate supply on/off
capability in order to keep batteries alive over a long time. In that case, you
have to activate the RS232-C power module using BIOS setup program of
your PC.
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Chapter 2 - Easy Power Waveformer

Easy Power Waveformer is a powerful tool that makes AC power supplies
regenerate pseudo waveforms that were originally captured as electric
phenomena. Normally, it is difficult to reproduce waveforms occurring from
electric phenomenon. To do this, many engineers would capture the
phenomena using a digital storage scope, and attempted to regenerate
pseudo waveform using a computer. However, writing an application program
that realizes this function is not simple. The Easy Power Waveformer can do it
and enables you to simply read waveforms from a digital scope and to quickly
reproduce waveforms as user-defined waveform patterns. To get the
waveform output, you follow the steps listed below:

Get a waveform
Shadow unused area
Expand waveform
Transfer

Getting A Waveform

The user-defined waveforms which the Easy Power Waveformer builds are
made from digitized waveforms. So, getting a waveform is the first step in
creating a user-defined waveform. To get the waveform, you will use a digital
scope connected to the RS232 or GPIB interface. This application package
also contains several kinds of digital scope drivers listed below:

Kikusui COM3000 series (model 3101 and 3051)
Kikusui COM7000A series (model 7203A, 7202A, 7201A, 7101A, and
7061A)

o Kikusui COR5500U series (model 5502U, 5501U, 5561U, 5541U, and
5521U)

‘e Tektronix 2430

If you have no digital scope connected to the PC, you can still read waveform
data from a hard or floppy disk instead of reading it from actual instruments.
The waveform data files on disk supported by the application are 12bit/1Kword
BINARY format only. Neither 4Kbyte long nor 8bit format can be read by the
program. ASCII formats are also unavailable. Easy Power Waveformer
names waveform files with '.BIN’ extension as default.

If you have a digital scope connected to your PC, you can read the waveform
through the GPIB or RS232 interface. Choosing Instruments | Read
Waveform from the menu bar (Alt, |, R), select CH1 (or other channel) and
then click GO. Then you will see the waveform image appears on the main
window.
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Figure 2-1 Waveform Captured By A Scope

Shadowing Unused Area .

The Easy Power Waveformer converts a waveform data to a user-defined
waveform data accepted by PCR-L. The data format of the user-defined

- waveform is what fits to 12bits-by-1024words rectangle therefore other sizes

and formats are never accepted.

However, the whole of the 1024 word waveform captured by the scope doesn’t
normally fit to the full scale rectangle perfectly. In many caes, the 1024word
buffer should contain longer data than one cycle you want to iterate. In
addition, the signal level of the captured waveform also misfits. Therefore, you
need to shadow unused area by Left Shadow, Right Shadow, Upper
Shadow and Lower Shadow. Finally, remaining valid area can be
recognized as a "waveform cycle."

\ % . .
\\\3\\ \~\\%\\% ‘\\ \ . Upper Shadow

%\\\:\\‘{\Q\\ - .'.Valld Area :

e T -
\\Qﬁ“f‘ﬁl . > Lower Shadow

\"- “-*-.

Left Shadow

Right Shadow
Figure 2-2 Shadowing Waveform

To shadow the waveform, click the Right-button of the mouse at the point
where you want to place the shadow border. Then you will see a pop-up menu
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that prompts you to select one of the shadow types. Choose Left Shadow from
the menu and furthermore a dialogue box will appear.

Easy Power Waveformer
ments

S

Pointimng address

Wavel orm data

Figure 2-3 Shadow Dialog Box

In the above dialogue box, "Pointing Address 147" means that the position of
Left Shadow border is currently 147. "Waveform Data 2160" means that the
data value of the position is currently 2160. As a general rule, the data value at
the bottom is assigned to zero and the data on top is assigned to 4095. In the
same manner, you can set another shadows on the waveform.

You can move the boundary position of the left or right shadow clicking the
Backward or Forward button. Similarly, you can move the upper or lower
shadow clicking the Up or Down button. These operations move the shadow
position at 1 digit. If you want to move the shadow faster, click one of these
buttons with holding down the SHIFT key.
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M
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Assume that shadow masking is done and you got the waveform illustrated
above. Here, remember that the PCR-L's user-defined waveform must be
designed as 12bits-by-1024words. So, the above waveform has to be
expanded to the full size to fit the PCR-L's requirement.

Choose Shadow | Expand Waveform (Alt, S, E) from the menu bar, and then
the waveform will be expanded to the full size.

page 11




Kikusui PCR-L Applications  User’'s Manual

[y

Figure 2-5 Waveform Expanded To Full Size >

Transferring Sequence Data

Now you've got the target waveform patterns that can be used to user-defined
waveform and you're ready to go to the transfer session. Choosing
Instruments | Transfer (Alt, |, T) from the menu bar, you'll see a dialogue box
that requires you to enter the Bank Number to which the user-defined
waveform data is transferred. Enter an integer value from within 1 through 14
and click OK button. After the transfer is done, you are ready to generate the
output. Choose Instruments | Output (Alt, |, O) and then the PCR-L will
generate the user-defined waveform.

page 12




Kikusui PCR-L Applications User’s Manual

Chapter 3 - Abnormality Simulator

The Abnormality Simulator is an application program that is used for
simulation of the power line interruption, fast voltage decrease (DIP), or fast
voltage increase (POP) in output of the PCR-L.

: Simulation ptiuns elp

Frequency [Hz] | EQ
Yoltage [V] 0.0
T1 [ms] 0
T2 [ms] 0
T3 [ms] 1

T4 [ms] 0
T5 [ms] 0
RET 9999
V({T3)v] 0

[J Negative

[ 200v Range

Figure 3-1 Abnormality Simulator ¥

Abnormality Styles

The abnormality simulation is roughly divided into three styles, Interruption,
DIP, and POP. However, the application doesn't categorize these strictly. The
actual operation style of the abnormality depends on what values you set to the
parameters. If you assign zero to both T2 and T4 parameters that indicate
interval time for the voltage transition, the operation must be Interruption,;
whereas if you assign other than zero to these values, the operation must be
DIP or POP. Which operation between DIP or POP is used depends on which
is greater within V(T3) and Voltage.

| LA T
| UL A

Power Line Interruption POP (Fast Voltage Increase) DIP (Fast Voltage Decrease)
Figure 3-2 Three Styles Of Abnormality Simulations
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Parameters

Interruption

T2=0
T4=0
V(T3)=0

VSET

N ; : N / :
™ T2 " T3 7" T4’ ' T50rN’
Figure 3-3 Simulation Parameters

'T1[ms] or T1[deg] (Start Time Prior To Voltage Change)

Specifies time [ms] or phase [deg] from the beginning of a simulation to the
start of voltage change. The beginning of the simulation is always the point
that the waveform crosses the zero level. The zero-cross point must be from a
rise-up slope of the waveform if the Negative is unchecked. If the Negative is
checked, the zero-cross point must be from a fall-down slope. You may
specify this parameter with either [ms] or [deg] unit. The unit can be selected
from the Simulation menu.

T2 [ms] (Slope Time, Normal To Abnormal)

Specifies interval time for entering to abnormal operation. Use this parameter
only for the voltage increase (POP) or decrease (DIP) simulation. If you want
to simulate power line interruption, set this parameter to zero.

T3 [ms] (Abnormality Duration)

Specifies interval time for holding abnormal operation. In this duration, the
supply output voltage is set to the value specified by the T3Vset [V] parameter.

T4 [ms] (Slope Time, Abnormal To Normal)

Specifies interval time for resuming from abnormal operation. Use this
parameter only for the voltage increase (POP) or decrease (DIP) simulation. If
you want to simulate power line interruption, set this parameter to zero.
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T5 [ms] or N (Restoration duration [ms] or Cycle)

Specifies the time duration from the end of abnormality to the beginning of the
next simulation cycle. For example, if you set this parameter to 100ms, the
supply will hold the normal operation in 100 ms after the abnormality is done.
You may also set this parameter as "N" instead of "T5." if so, you specify this
as duration cycle. For example, if you set the "N" parameter to 5, the supply
will hold the normal operation in five cycles after the abnormality is done.

Notes:

PCR-L internally adjusts normal operation time based upon the frequency set-up so that
abnormality simulations always begin at the zero-cross point of the waveform. Therefore,
normal operation time may generate one cycle error in maximum to the set value for the TS
parameter.

V(T3) [V] (Abnormal Voltage)

Specifies the voltage for the abnormality duration. If you want to simulate
power line interruption, set this parameter to zero.

RPT (Repetition)

Specifies the number of iterations for the T1-through-T5 cycles. This value
must be between 0 and 9999. If you set this parameter to 9999, the simulation
is iterated perpetually.

~

Negative

This switch allows you to operate the simulation as an upside-down outputs.
Therefore if you check this option, every zero-cross point must be from a fall-
down slope.

200V Range

Check this option whenever you want to generate output voltage more than
152.5V. Note that you cannot change this setting once you send simulation
parameters. So if you want to change this parameter after sending, exit the
application and then restart again.

After all of the parameters are completed, click the Send button to send the
parameters. And then click the Run button to start the simulation.
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Chapter 4 - Deviation Generator

The Deviation Generator is an application program that generates distorted or
peak-clipped waveforms. The operation is extremely simple since you only
need to specify four parameters.

!nstrument Options Help

Frequency [Hz] 50, 0]
Voltage [V] 0.0
Wave Bank 1
Crest Factor 1.10

Figure 4-1Deviation Generator

Parameters

Wave Bank

Wave Bank is a set of save memories for waveforms and there are 14
containers numbered 1 through 14 in a PCR-L set. Specify a Wave Bank
number onto which the waveform data is stored.

Crest Factor

Specifies the degree of waveform distortion. This value must be between 1.10
and 1.40. If you set this parameter to 1.40, the waveform has no distortion.

After all of the parameters are completed, click the Send button to send the
parameters. And then click the Output button to generate the waveform.
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Chapter S - Harmonics Synthesizer

The Harmonics Synthesizer allows you to generate waveforms that contains
harmonic components. The harmonics components can be within the 1st
through 40th orders, and you can specify their levels and phases.

Flle Instrument QOptions Help

Frequency [Hz] m
Voltage [V] 0
Harmonics Level

[ Adjust Waveform
o
Peak[Vpp] 0.00

Figure 5-1 Harmonics Synthesizer

Parameters

Harmonics Level

Specifies the harmonics components for each order up to Level 100[%] and up
to Phase 360[deg]. The default values are all zero that indicate none of each
component will be added. To edit the harmonic data, double-click the order
you want to edit on the Harmonics Level list box.

Adjust Waveform

This option allows you to expand or shrink the waveform data to fit the full scale
value of the PCR-L internal signal generators. For example, if you specify
100% to both 1st and 2nd orders, the synthesized waveform will exceed the
upper and lower limits of the preview window. This means higher voltage
generation than you expect. In that case, you have to adjust the vertical size of
the waveform to fit the preview window. This is because the vertical span for
the preview window matches the full scale of the PCR-L signal generator.

When you check this option, the Adjust To input box that prompts you to enter
the adjustment ratio is also enabled.
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Adjust To

Specifies the adjustment ratio of the waveform vertical size. Usually set this
value to 100.

Note:

This application uses the Wave Bank number 14 implicitly. In addition, this application
requires PCR-L rom version 2.03 or later. If your PCR-L is an older version, contact
nearest Kikusui distributor in your country.
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Chapter 6 - Linzo (SD02-PCR-L only)

Note:

This function is available on SD02-PCR-L only.

The distortion pollution generated power supplies that are equipped inside
electrical products as their power sources has recently attracted considerable
attention as a growing social problem. The cause of this distortion is said to be
in the input current waveform of rotary control machinery using inverters as
well as home appliances and office automated equipment that have switching
regulators inside. The distortion is expected to lead to the frequent occurrence
of detrimental effects including erroneous operation and failure of equipment
as well as damage to power generation and transmission equipment.
Suppression of harmful harmonic current is going to be an urgent topic that
has to be considered on a global scale.

The Kikusui PCR-L series AC supplies equip Harmonics Current Analysis
function. Although this measurement was conventionally done using an FFT
analyzer, using PCR-L series eliminates the need for this device. In addition,
the use of standardized line impedance network illustrated in the below
diagram also allows simulation of the commercial AC lines. In addition, using
the Linzo allows you to measure and analyse the harmonics current in
compliance with IEC 1000-3-2 (1995).

PCR-L AC Supply

Personal Computer ' FFT Analysis Function Line

Power factor/Power Measurement Function | |mpedance [ Equipment Under Test
( Linzo software) '

Current/Voltage Measurement Function Network

Printer

Figure 6-1System Concept

Although the Linzo system enables you to measure the harmonics current

generated by the EUT without using the Line Impedance Network, you have to
prepare a LIN4OM-PCR-L if the line impedance is required to be correct. The
Line Impedance Network is what adjusts the AC line impedance more closely.

Notes:

Although the Linzo software works with a PCR-L which equips ROM version 2.0, ROM
version 2.04 will be necessary to perform accurate measurement.

If you attempt to start measurement with ROM version earlier than 2.04, the Linzo software
shows a warning message which indicates that newer ROM version Is needed and asks
you if continue. Although you can then continue the measurement, in this case, note that
accuracy of harmonics current measurement Is not regulated. Refer to “Appendix -
Accuracy Of Harmonics Measurement” for more information about harmonics
measurement accuracy with ROM version 2.04.
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Test Condition Setup

What you should do first for the measurement is set up the test conditions. The
test conditions you have to specify are:

Standard

Class

Voltage and Frequency
Judgement margin
Consider line impedance
Class-D options
Measurement unit
Fraction column width
Measurement mode
Vertical axis

lest Crmrldii”lri'ons

B S 1 C 100032 (1995) (230v)

Class: ICIass D

Voltage: Y

Frequency: Hz —ClassD Options

Judgment Margin: g Ignore below 50W
Ignore below 75W

Consider line impedance

- Measurement Unit ~ Measurement Mode
@® Ampare [rms) @® Nommal

QO Percent O Average tms

O Peak hold

~ Fraction column width ™
@® 2 [xxx_xx) [ Vertical Axis

O 3 (xxx_xxx) Max value:
Divisions: D

Figure 6-2Test Conditions Setup

Standard
Selects one of the IEC standards from:

e |EC 1000-3-2 (1995) x 2.30 (100V)
o IEC 1000-3-2 (1995) x 1.15 (200V)
o IEC 1000-3-2 (1995) (230V)

Although operation voltage strictly applied to the "IEC 1000-3-2 (1995)" is only
230V system -- the typical commercial line voltage of EC, other voltages such
as 200V and 100V are locally applied in Japan. After all, the same evaluation
rule is applied to every standard basically. So you only need to specify the
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operation voltage of your products in this step. Therefore, if your products are
targeted at European use you'd better select 230V and, if targeted at Japan
select 100V or 200V.

When the test is performed in 100V or 200V, allowance levels for each
harmonic current are multiplied by 2.30 or 1.15. This is because of a rule that
equipment for 100V conventionally work with 2.3 times of current of 230V
equipment.

Cilass
Selects a class from the following:

e Class AUTO Automatically identifies class A or D

e Class A Equipment not classified to Class B through D

e ClassB Portable tools

e ClassC Lighting equipment

e ClassD Special-wave-shaped equipment, and P<= 600W

Which class your product belongs to must be decided carefully. Identifying
class B and class C is easy since you only need to categorize your product in
Portable Tools or Lighting Equipment. However, distinction between class A
and class D is not so easy because you have to check the current waveform
shape and power consumption of the product. If you cannot tell which class
your EUT is classified to, select class AUTO that shows the current waveforms
and identifies the class of your EUT. By using this function, you can decide the
class.

Voltage and Frequency

Specifies the test voltage and frequency. Normally you don't have to set these
values explicitly because selecting a Standard automatically sets these values

properly.

Judgment Margin

Specifies judgement margin. When the measurement is running, every
measured harmonics level is evaluated comparing with corresponding
allowance level (or rated value). The Measured/Rated ratios are used for
judgement comparing with this judgement margin value. For example, if a
Measured/Rated value is lower than 1.0 or higher than the judgement margin,
this harmonic component will be judged as “WARNING". In contrast, if the
Measured/Rated value exceeds 1 judgement will be BAD. Any values lower
than the margin the result will be GOOD.

Measured/Rated value Judgment
Over 1 BAD
Between margin and 1 WARNING
Below margin GOOD
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Conslider Line Impedance

Specifies if this software corrects the power consumption sprung from the line
impedance network. If you have a LIN4OM-PCR-L unit connected to the
PCR-L, check this option to compensate the lost power from the LIN unit. If
you have no LIN unit, don't check this option.

Class-D Options

When the Class-D is selected, Ignore 50W and Ignore 75W options are also
available. If the Ignore 50W is checked, the Linzo system doesn't do any
harmonics evaluation whenever the power consumption is below 50W. You
can enable either 50W or 75W but not for both.

Measurement Unit

Specifies which unit (percentage or ampere) is used for the measurement.
When you select ampere unit, you can also select the fraction column width of
the measured data. Normally, the measurement unit is automatically selected
when the Class selection is changed. Note that the Linzo system might not
evaluate the harmonics currents when you override the measurement unit.

Fraction Column Width

When you select the ampere unit, you can also select the fraction column width
of the measured current values from within 2 or 3. If the percentage unit is
selected, the fraction column width is fixed to 1.

Note that the 3-column fraction is an expanded feature implemented in the
PCR-L rom version 2.03. So using this function requires rom version 2.03 or
later. If using older version, this setting is ignored.

Measurement Mode

This selection specifies one of the measurement modes, Normal, Average
and Peak Hold. When the Average is selected, you may set the averaging
times to 1 through 128.

Vertical Axis

Specifies the vertical axis sensitivity and number of dividers. These settings
are valid only when the measurement unit is ampere.

Supply The Power

Here, turn on the PCR-L's OUTPUT to supply the power to your EUT. Choose
Instruments | Output from the menu bar (or press F2 key) and then you will
see a caution message.
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Linzo

Caution!
The system supplies AC 230V

Figure 6-3 Caution Message

Validate the voltage value and the EUT’s allowance input voltage. If this value
is acceptable, click the OK button. Then, your EUT will start operation.

Run Test

Now you can start test for harmonics current analysis. Choose Instruments |
Run from the menu bar (or press Ctrl-R). Then the test loop starts and you will
see the window contents (monitor values, spectrum chart, and harmonics
data) are updated one after another.

To stop the test, Choose Instruments | Stop (or press Ctril-Break). Here,
note that the OUTPUT of the PCR-L keeps turned on after the test termination.
To shutdown the OUTPUT, choose Instruments | Output from the menu bar
(or press F2 key) again.

HARMONICS

1st:  ©.82[A]  2nd:  B.82[A]

3rd:  9.75[a]  4th:  6.82[n]

Sth: 9.62[A]  6th:  8.02[n]

7th: ©0.h6[a]  S8th:  ©.92[n]

9th: 8.31[a] 10th:  B.e2[a]

11th:  #.28[a] 12th:  6.e2[n]

13th:  S8.16[A] 14th:  8.82[n]

15th:  ©8.15[8] 16th:  B.81[A]

17th:  8.14[A] 18th:  B.81[a]

19th:  9.11[A] 26th:  6.81fa}

21st: 8.08[A] 22nd:  .81[n]

23rd:  8.07[8] 24th:  B.81[A]

25th: ©.06[A] 26th:  B.81[A]

27th:  9.86[a] 28th:  6.81[A]

29th:  ©.05[A] 30th: ©.81[A]

. 31st: 9.85[a] 32nd:  B.81[A]

R b H 3srd: o.03[a] 34th:  e.81[A]

: u'92[a] # 3sth: 9.83(a] 36th:  6.01[A]

Do s{u;] f azth:  0.03[a] 38th:  6.91[n]

e 1 f aoth:  o.02[a] usth:  6.01[0]
fpparent Power: 144.5[UA]
iPower Factor : 0.550 it

Figure 6-4 Test Running Screen
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Every time a test cycle of harmonics measurement is completed, the
"Judgment is done" message is displayed on the bottom of the HARMONICS

window.

Changing Display

By default, the Linzo system measures harmonics current spectrum.
However, sometimes you might want to see current waveforms that contain
harmonic components. In this case, pressing SHIFT + F3 allows you to
change the display to the Current Waveform. When the waveform picture is

_selected, the analysis of the harmonics spectrum is disabled. So the

HARMONICS window that shows the harmonics table is also invalidated. To
return to the Spectrum Chart, press F3 again.

(A _
200

1.60

1.207]

0.80

0.40 l

0.00 :
10 - 20 30 - 40

Figure 6-5 Spectrum Chart

I— SO |

100% Class D expected 100%

Figure 6-6 Current Waveform

The Current Waveform display mode is conventionally used to distinguish
Class D equipment from Class A. Thus, if you select class AUTO, the current
waveform display is automatically activated.
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Save The Test Condition

To save the test condition, choose File | Save from the menu bar (Alt, F, S) and
then decide an appropriate file name. The extension of the file name is ".SET"
as default.

When the Linzo starts up, it initially loads the test condition from the file named
" DEFAULT.SET" placed on the same directory as the applications are
installed. If you want to change the start-up default, change the test condition
and overwrite it onto the file.

Printing

Linzo has a capability of printing analysis reports and graphics. To print out an
analysis report, choose Flle | Print Analysls Report (Alt, F, P). To printa
spectrum chart or a current waveform, choose Flle | Print Graph (Alt, F, G).
When you try to print an analysis report, you will see the following dialogue box
that prompts you to enter the user information and a printing option.

Pm ﬁ ‘An a Iysﬂi !-;”H;“. port

Operator ||

Model name [

Serial No. l

Print judgment

Figure 6-7 User Information Dialogue Box

Fill out each item as needed and then click the OK button to begin printing.
Note that you cannot use print functions when the measurement/analysis loop
is running. Make sure to stop the test whenever you want to print the report or
the graph.
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Example Of Printout
Harmonics Current Analys is: Measurement Report
21 August, 1996 (Wed)
Operator :

Mode!| Name: TXS-2022
Serial No. : Proto Set #4

Moni tor values

Voltage: 101. 3v( rms)
Current: 1. 44A( rms)
Peak Current: 4. 88A( pk)
Frequency: 50. OHz
Power : 79. 3w

Apparent Power: 144. 1VA
Power Factor: 0. 550

Standard :1EC 1000-3-2 (1995) x 2. 30 (100V)
Class :Class A
Judgment Margin: 0.80

Harmonic list

Order Measured Value Rated Value Measured/Rated
Ist 0.82(A] - mmeee-
2nd 0. 02[A] 2. 484[A] 0.008
3rd 0. 75[A] 5. 290[A] 0. 142
4th 0. 01[A] 0. 989[A] 0.010
5th 0. 62[A] 2. 622[A] 0. 236
6th 0. 01[A] 0. 690[A] 0.014
Tth 0. 47[A)] 1. TT1[A] 0. 265
8th 0. 01[A] 0. 529[A] 0.019
9th 0. 31[A] 0. 920[A] 0. 337
10th 0. 01[A] 0. 414[A] 0.024
11th 0. 20[A] 0. 759[A] 0. 264
12th 0. 01[A] 0. 345[A) 0.029
13th 0. 16[A] 0. 483[A] 0. 331
14th 0. 01[A ] 0. 302[A] 0.033
15th 0. 15[A] 0. 184[A] 0.815 <<Warning
16th 0. 01[A] 0. 265[A] 0.038
17th 0. 13[A] 0. 162[A] 0.801 <<Warning
18th 0. 01[A] 0. 235[A] 0. 043
19th 0. 11[A] 0. 145[A] 0. 757
20th 0. 01[A] 0. 212[A] 0. 047
21st 0. 08[A] 0. 131[A] 0. 609
22nd 0. 01[A] 0. 192[A] 0. 052
23rd 0. 06[A] 0.120 [A] 0. 500
24th 0. 01[A] 0. 176[A) 0. 057
25th 0. 06[A] 0. 110[A) 0. 543
26th 0. 01[A] 0. 163[A] 0. 061
27th 0. 05[A] 0. 102[A] 0. 489
28th 0. 00[A) 0. 151[A] 0. 000
29th 0. 04[A] 0. 095[A] 0. 420
30th 0. 00[A] 0. 141[A] 0. 000
31st 0. 03[A] 0. 089[A] 0. 337
32nd 0. 00[A] 0. 132[A] 0. 000
33rd 0.0 3[A] 0. 084[A] 0. 359
34th 0. 00[A] 0. 124[A] 0. 000
35th 0. 03[A] 0. 07T9[A] 0. 380
36th 0. 00[A] 0. 118[A] 0. 000
37th 0. 02[A] 0. 075[A] 0. 268
38th 0. 00[A] 0. 111[A] 0. 000
39th 0. 02[A] 0. 071[A] 0.283
40th 0. 00[A] 0. 106[A] 0. 000
Signature
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Appendix 1 - Accuracy Of Harmonics Measurement

Although the Linzo(SD02-PCR-L only) software works with a PCR-L which
equips ROM version 2.0, ROM version 2.04 will be necessary to perform
accurate measurement. In ROM versions earlier than 2.04, judgement may
not be performed correctly but more strictly because accuracy of harmonics
current measurement is not regulated. In the ROM version 2.04 or later, the
specification shown in the Table A-1 is guaranteed.

Table A-1 Specification for harmonics current measurement accuracy
od a A a O a O e

PCR500L *[(1+0.025n)%o0f rdg + 2% of IH rdg + 1mA]
PCR1000L +[(1+0.025n)%of rdg + 2% of IH rdg + 2mA]
PCR2000L +[(1+0.025n)%of rdg + 2% of IH rdg + 4mA]
PCR4000L #[(1+0.025n)%of rdg + 2% of IH rdg + 8mA]
PCR6000L +[(1+0.025n)%of rdg + 2% of IH rdg + 12mA]

n: Harmonics Order

IH rdg: Reading of max current value in 24th to 40th orders

Note) Fundamental current measurement accuracy: (1% of rdg + 2d) (Equivalent to

accuracy of ammeter RMS display mode)

The specification indicates that the smaller the PCR-L output current is the
worse accuracy of harmonics current measurement goes. The lowest value
(typical) for measurement range that judgements can be guaranteed based on
the specification (Table A-1) is shown in the Table A-2. We recommend to
choose a appropriate PCR-L model which suitable to EUT power so that more
accurate measurement can be performed. -

Table A-2 Lowest (typical) values for measurement ran

Model Name EUT power in EUT power in EUT current
100V equipment 230V (A)
(W) equipment (W)
PCR500L 55.8 128.4
PCR1000L 111.5 256.5 1.858
PCR2000L 222.9 512.7 3.715
| PCR4000L 445.8 1025.4 7.430
PCR6000L 668.6 1537.8 11.143

Notes) Conditions which satisfies lowest (typical) values for measurement range

Each value in the above table assumes that you are using a class D equipment
which employs generic characteristics. Or your EUT has equivalent characteristics
to class D limit values In the “IEC 1000-3-2" and “Japanese harmonics guideline.”
Specification assumes that power ratio is 0.6 because power factors in this case are
normally 0.6 or so. In addition, the specification calculates complying with “Class
D below 600W" even though the lowest values of measurement range exceed
600W.

If you purchased the application software SD02-PCR-L ver1.2 and a PCR-L
series as a suite, then the PCR-L unit is already calibrated based upon the
Table A-1. The calibrated PCR-L has a calibrated sticker.

If you purchased a PCR-L series alone, or if you want to use your existing
PCR-L series with Linzo, calibration for the harmonics current measurement
portions is needed. Please contact the nearest Kikusui distributor in your
country for ROM update and harmonics current measurement calibration.
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F1E -BE

HIKPCR-LY ) — AR HERICIZ. GHRABBRENT. BREBEY I V-V
a v\ A—YPEBPEL ERILOILEMEENH O ETHA. YV E—FI b
— JRCO2-PCR-LOEIFTNIET N S DBEERE S Z LI TEEH A,

) E— b I b O —FRCO2-PCR-LITTF X F20XF X 2fTE/RIED T,
PCR-L/PCR-LTY V) — XD LAFHEEEAE 5 ITIIENF XD ETHIFEZI1F T
WEF, VE—PIY bo—5DORDDICGPIBA VI —T 24 X1= vy b
IB11-PCR-L¥ 72{3RS232-C1= v FRS11-PCR-LEHf > TH T, THh oD%
BEA N O Vo THER. BEEN. D OBRICHIATAIENTEE
ER

Z DPCR-L Applications’ ¥ v 77— ViZid. PCR-LRIBHEAM)EY R— T
BOIBEIN DT V=Y ar a3 AnNEgEnTED . UTOLH%I
BHETAE T,

FUOINAYORIA—TTRORAALE -V EBFEERET 5,
BEYIaV—YarvETd,

EAWEEFRET 5,

RRABEEREAERET 5,

BRBERBITEITD o (SDO2-PCR-LEH)

BRSO X7 L4

INSDT IV r— 3 VEFEIITRUT DY RT LPLETT,

e IBM PC/ATH ##% (Windows3.1. Windows For Workgroups 3.11. % 72{3
Windows95. 77 T —FRLE)

ZIKPCR-LAZ TR BIR (ROM/N— Y 3 »2,0LlBEAWAE)

PCHIGPIBT ¥ 7% 71— K (GPIB%AE 5 58

%7KIB11-PCR-L GPIB1 ' ¥ — 7 = 1 X(GPIB%f# 5 &)
37KRS11-PCR-L RS232-C1 V¥ — 7 = A A(RS232-C%A# 5 HA)

A7 b7 2713, GPIBL—¥(Z{INational Instruments NI-488.2 GPIBXf &M
#1— K (AT-GPIB/INT, AT-GPIB/INT Plug&Play, PCMCIA-GPIB) %% R — |
L& 9, RS2328— M S HAIE. GPIBA — FIZAETY,

L O BOHETEHEIEIRIC. EOMDT 0/ J AREISEMDEE P X
DE N T BEELET,

Harmonics Synthesizer
e PCR-LROM/N— 3 2.03LI BN WLE

Easy Power Waveformer
o GPIBE /2i3RS22ICHHER[REIL T V¥ VA Y 0 R a—TFPNLBEEE
"Easy Power Waveformer" %2 )
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Linzo (SD02-PCR-L¥ )

e PCR-LROM/N—¥ 3 2.04L1K%

o IEFE7LHIRE I3 /KLINGOM-PCR-LY A EE
o LR—VFMHIRICRKLBRSS T 497 TY 0 F
o 386/33F iz L D EMAL/NY T VAR

PCR-LOMTE

IB11%8¢5 (GPIB)

PCR-LCOGPIBEIfEICIZA T 3 VDIB11A V7 — 7 2 4 AR — KW E
T9o cEA VX b—JVLPCR-LOGPIBY FUZRZIEL { RET HLED
HHET, GPIBT FURERET 5iZiZ. PCR-L’ V%V LELDSHIFT + GPIB
F—ARMUTHYEMEE S A T UTLEEIWGPIBY FLRELTE UM
DEEBIRT A EA2BEDLET, TNII I OEIEE LYY T DGPIB
R— FEBICLL > THEOLNE NS TT, GPIBRENHEATN S, 4TPCR-L
ZHEEE LT &,

RS11%{£5 (RS232)

PCR-LTODRS232BIEIZIZA T 3 VDRS11AM V7 —T = 4 ZAKR— FHPLE
T o ZHEAVAPM=IVU. PCR-DYRIVEBRIELTUTIIREINS LD
IBENTA— I ERETHILERDDE T,

e Baud Rate 9600
e Data Bits 8
e Stop Bits 1
e Parity None

FEROREMEERIRT 51213, PCR-L ¥RV LEDSHIFT + GPIBF—%# L.
0814 7 14 T UENTF— %2 L E 9, RS2RBEVEANIS. T PCR-L%E
HREB LTI,

WindowsAiNatlonal Instruments NI-488.2% (¥ 5

Windows’ Y/ O L CGPIBBERE X © D A\91D TDH4 | National Instruments
NI-488.2 Software For Windows%* 1 >~ X b —JV U TCTGPIBY — KABIfET % &
AL TiIEEh EHA,

National InstrumentsB{GPIB#7 — KD X v & — U 1Zi3Windows3. 1/ £ 72l
WindowsOSFHD KA NF 4 27 v MEENTHSEDT. e bd( v
A P=IVLTLEEW, #HLTHAWindows’N\—Y 3 VIZISUT31HE
BSHD FSANEL VA M=VTEE T, 41 VA M—JVOFMIZONTIR
GPIB/1 — FOFHMEBESRB L TL 230,

RS232 (2 U Z)iB{EA— F) &S

2 A UIED > THWB VY TIVBFBR— FEFEN20EEIER. 128U ED
Y TIVR— PAMEATBEICIE > TOBRERDDET, /— MV I0D
BREICE > TR Ny TV —2E L FcE 2 BICEDAAHRS232-CHREN S
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DBIEA VA THEEEZF > TOWBBENH D E T, CORBERITIE. XY
3 DBIOSHE 0S5 LA TRS232-COBEBEY 2 — VAT 54 TI2LT
BABENRHDFT,
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#52%E . Easy Power Waveformer

Easy Power Waveformerid. BRMBRF LM O Z A TRIABIE £ R BIFEE
NOB/ETLEAY—NVTT, BE. BRIERTRE UBEERET S
DIIHEETT, THETHDIC, BLOLVIVZTRHBRBEDHRRET Y
INAaRI—-FTHOZ, JVE2— 7 %> TRENICEET S &
ERAE U, L L. COBEEEBTET SV r—va 2B DIRE
NIFEBMTIIH Y £/ A, Easy Power Waveformer’s 57 V¥ VA B X3
— T ORIIBE TR AS L — P EEDEE /Ny — e TIPS BET
HIENTEET, COWKBHAEZERSIDICIEF. UTDOXHRI LT
E3 I

BEWR DAL
AMEAEBRIZY v FUENT 5
3 2 N

Li37S

REEDRYAL

Easy Power Waveformerd\WERK S 5 12— W BB I T ¥ 7 ML I Wi ET
TEXTWET, BEERVALDOR -V EHBBREEIELIE—SHTT, HE
AL AITIE. RS232FE/IIGPIBA V7 — T o A RilERINIT VS
WA BRI —=TE2ENET, COT LV r—2a Ny r—IIBETIC
RENBEIUHBEDA 0 R I—F FSANNBEENRTHET,

F7kcoM3000> V) — X (713101, 3051)

%7KCOM7000A > V) — X (& T JV7203A, 72024, 7201A, 7101A, 7061A)
#7KCOR5500 Y — X (€T V5502, 5501, 5561, 5541, 5521)

Tektronix 2430

LN IVITERINILTVINA YO RI—-T R > TORNWEAT
b BWET— 7 I3EBOBBORDLYIIN—FT 4 X7®T7uyEsT14 X
IDmAAL I ENTEE T, TA R LOBIET—9 77 AIVTIDT
TV —2a vTHR—-FINS DI, 12bit/1IKword XM F ) T+ —= v
FDATE, 4KN1 PEDODDPEE Yy T +—< v PO EDIIFEARAAT
EEHA. ASCIFER bFIF TX £ A, Easy Power Waveformeri3iHE 7 7 1
NOWERFET 7+ NT BINNELET,

PR AVIZER SN T VS IVA Y a2 3= TR > TOhIE GPIBE i3
RS232M V9 — 7 2 A REBUTHEERO I ENTEEG, A=a——
2 SInstruments | Read Waveform (Alt, [, R), 2 2R L. CH1 (H 5 3D F
v RV EBIRLUTGO%R 7Y v 7 LTLIEE W, AL T4 Y RICH
A XA—=UDBIET,
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B L L R el Sl

....................

[ I SR P S

|55

Figure 2-1 A YO TCHOABET—%

RERRRICS v FOENID )

Easy Power Waveformeri 3/ 7 — 4 2PCR-LOVZIF AN S 1 — Y E &MY 7
—FIEBLET, I-YPEBERET — 5 OERIZ12E y F X 10247 — P4
DT, DV A XPERIIRITANEHA,

Ul &Y eXa—FhoiioZ 7210247 — ROTF—F i3 BE T IVR Y —
JVEBICE y 7 ) =BT 2T TEH D EEA. ZLDOHE. 10247 — F
DNy 773 OBRUIZOIABED BEROT—FEFATHET, Eil,
HWOZBEORBELNIVEEERA, > T, Left Shadow. Right
Shadow. Upper Shadow. Lower Shadow’{ff > TAMERAGHIRIZ Y ¥ K7 E2D
FAMEND D T BRARNIZE S 1 BHEEN—DDEIEY 1 7 IVELT
ZIFAN SN EDITITT,

> Upper-Shadow

R

) Lower Shadow

Left Shadow Right Shadow

Figure 2-2 EICY ¥ ROEMNT S
WICY v FOEMNFBICIE. V% ROENFILWBEROMET<Y XDA
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Ry LEIVy 7 ULTESV, T5E, V¥ FUDIATEBRERy TS

Ty TAZ2—HBNE T, Left ShadowaBIRG B LEILF AT T Ky 7
ABNE G

Easy Power Waveformer ntitled -y
8hadow [Instruments Optioms Help

i

Pointimg address

Wavef orm data

Figure 2-3 Shadow 1 707

LDF A7 0T, "Pointing Address 147" 13 Left ShadowSE R DALE D ERFE147
THBHIE%ERLUTOET, "Waveform Data 2160" 3 Z DALED T — 7 D H
fE2160THAHEERLTNET, —IV—IVELT. KhLADT—4i3
POl Y Toh. by TOT—71340951278 > THET, FBOPO A
T BELEOMD Y + FUBBRETHIENTEET,

Backward ¥ 72{3Forward R¥ v %27 V) v 735 ET . EV vy FUEAY ¥
FODORRABEBET S E0TEE T, FABKIC. UpE/zidDown®t s
7V wr9BZETLEYYy RUETY Y FUDERMBELBETAZ &
NTEFET, ChoDHRERY v FUDMEZLT Yy MBEILET, V¥
K& B LicB4Ad. SHIFTF— 2 LN Ch S DBEE LT
{1ZEW,
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{ File Shadow truments  Options f-'i Ip T

iy @000

e

i

Vv FORENET ULEORD LS BEREIME O NI EBELTL X
Vo ZZTPCR-LO—HWEBREEN12E v b X 10247 — TR ITFOHILE
STWEEZENHUTLZE WD, #5 T LOBKEIZPCR-LINERT 541
ZICEy Z VB EDITHKRTHLENHSLDTY,

A = 2 —/N—2 5 Shadow | Expand Waveform (Alt, S, E)%:#iR9 5 & ET
— I WINH A X REINE T,
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e Sy Power Waveformer - Untitled
File Shadow Inctrumente Options Help
Kiwws .

e T e

w
[

V= URF-5EBETS

T, A—YWERBBEE UTHATEZHIE NS — UHBFITA DT, &
EEEITIT S BREATE X Uy A= 2 —/N—2 SInstruments | Transfer
(Alt, I, T) Z#33&. BankNumber® AN I EB5 1707 KRy 7 AHHNE
Fo HFI—VERBEELEZICEXRIELIDDEHEET SHDTT, 1
PO 14DHWH TEEEASTILUTOKERY V27 Y v 7 LTLIES D, BEEN
5ET95E. HWHERET H¥%EHIHE U7z, Instruments | Output (Alt, I,
O)V&BIRT 5 &, PCR-LIZA—YEHHEAEHILE T,
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#53%F - Abnormality Simulator

Abnormality Simulatorid« PCR-LH /1% 5458 BEKE T (DIP). BE L5 (POP)
DYIab—vavE 7 Vr—varrussLTY,

Slmulatlon Options Help

Erequency Hz] (1%
Voltage [V] 0.0
T1 [ms] 0
T2 [ms] 0
T3 [ms] 1
T4 [ms] 0
T5 [ms] 0
RET 9999
VI3V 0

[J Negative

[ 200v Range

Figure 3-1 Abnormality Simulator

REDXYALI

BEYIaV—YaVvidKE{3DD X A1), Interruption, DIP. POPIZ 5
Fxhzd, L. 7V —vavidIh o 2BEICIIRFILERA.
EBOREIMER I AINVIZINTA—FITRELUIEICL > TREDE T, b
U BEHEBOA U F— N IVERET ATRETADB AD/NT A —F Il 0%
REUIS. BIEIIBEEELDET, LML, ThoiT¥olNERETH
I $EYEIIDIPAPOPIZHE O £9, DIPEPOPD EH 51278 5 it BH(Volatge)
EVMYDELSRREODITEDET,

e Ikt
UL AL

Power Line Interruption POP (Fast Voltage Increase) DIP (Fast Voltage Decrease)
Figure 3-2 BEVIal—YarvD3DDRF AV
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NSA—=H

interruption

T2=0
Va3 =0
VSET -

Tf T3 " T5orN’/

v

P ;L :
™ T2 * T3 7" T4’" | T50rN"’
Figure3-3 ¥ Ialb—Ya /X5 A—%

T1[ms] or T1[deg] (Start Time Prior To Voitage Change)

¥ 3Iab—va YOG O EBEZB OB TORFM[ms] £ 72364 deg]
2RELET, YIial—Ya vORBIROOBEEOEO S o X EICH 5
TWE T, Negativel’F = v 7 INTHWFRIIE O/ o 81T BEO LR
Z2a—=FIALE UE T o Negativel'F = v 7 INTWAH AR/ o
BHEOTRAD—FITMEBELE T, ZO/VF X —F i3[ms] £ 72id[deg] AL
DELLNMTITAE T, HfLidSimulation = 2 — M HRBIRTE X T,

T2 [ms] (Slope Time, Normal To Abnormal)

REBIEICASLA V57— VREAERELE T, CONRITA—FZEE LR
(POP)E 2 IXBEMRT (DIP)Y I 2 L—Ya VIEOAMEA LT KXW, B8
VIialb—=Ya U vEFIBAIRIONI A =S oilBELTL 2
(A

T3 [ms] (Abnormality Duration)

BEEELERTINEEEELE T, OB TIIEBIFEL1I3T3Vset [V]
R RA =y THREINIMEIZLDET,

T4 [ms] (Slope Time, Abnormal To Normal)
BREBENSERT S 7 — IVEHERELE T, CONNTA—F 3R
FE LR POP)E/IXBERT DIP)Y I ab—Y a VICOAFEA LTS
Vo BBYIAV—VavETIBRICRIDNNG A=A E0IlBRELT
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R AE-JAN

T5 [ms] or N (Restoration duration [ms] or Cycle)
BEBEORTHIORDY I 2 V— a VA 7 IADOKRERELZ
Fo BlIZIE. TD/¥F5 X =5 Z100msITRE U2 BE . BEIIREBEIN
TLTH 5100 msOMEFBELHERFLE T, TO/NNFA—FIT3"TS" TR
WNZIRET B EBTEE T, TOHEAITIIYA 7V ERET 5
ZEITRDET, AIZIE. NUNFTA—FISERE UICEGE. BRIIRES
FEDET LTS5 1 7 IVORIEEBIfEEHERT A 2 &ICIDE T,

K

PCR-LIZ. ¥2alb—Y3 VOB OHEFEOED/ORMARICEE LSS, BE
B ETIC U TEEHEDEKREANSBRTANLE T, > T, EESHERRBIIIREL
1=TsDEICH L TBKIVAVIDBEEZE LB EICHEYET,

V(T3) [V] (Abnormal Voltage)

EEIEHOBEESHEELE T, BEY I 2 V—Ya VETORRVLES
iF. SONRS A= LTI,

RPT (Repetition) .

TIDSTSETOY A 7 VDB DR UBIHKEEELE T, Z DHEITOHN 59999
FTCOHBTHLTIRIEDERA, SO/ A —F%59999|ZRE LIS .
V3ialb—Ya VidKAIKRYBRINET,

Negative

ZDRAyFIRVIalb—Ya vOEWELX ETRERIZUET, #-TZ
DATY aviFzy 7 UEBERIL2TOEO/oRENTHRAD -7
T0ET,

200V Range

1525VE D bEWBEEHALIZWERIR. SO0V av%F 2y /LT
{FRE W, —BY I ab—=YauNSA—3%2EE LIS ZORERBEET
ENODOTHERLUTL I, o THEERIZZDNNFA—FEEBE L2
BARIOT V= a v ERTULL)—EBNL EFRLENHD
Fo

BTONGA—=IDNANRET UicoSend ™Y %7 Vw7 LTINS A—%
ZEEZELTLEE D, ZLTRARY V27 )y 7 LTV I ab—Ya vk
FITLTLEZE N,
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#4EF . Deviation Generator

Deviation Generatori3 EADH 5§ b b E— 7 DD NI BEARET S
TV —2a vy SATT, 42035 XA — 2 A 8ETHZFHLDT
BERZETHHETT,

lnstrument Options Help

Frequency [Hz]
Voltage [V] 0.0
Wave Bank 1
Crest Factor 1.10

Figure 4-1 Deviation Generator

NSA—=H

Wave Bank

Wave Banki3IFED—T XA £V DESTH Y. 1D 514 TR TI4EDH
WEFRH D E T, BIELZREFET 2 Wave BankDF S EHE L TL XU,

Crest Factor

BEEADESNVERELET, ZODHIZ110D51.40DM T L TIRED
FHA, TONNTA—FIT140%BE LGS, WEEAIIHDFHA,

BTONFA—IWANRET LIS Send RY V%7 Y v 7 LTNT A=
REALUTLEE, £LTOoutput Ry v %7 ) v 7 LTHREEZH A LTS
7E& W,
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#55% - Harmonics Synthesizer

" Harmonics Synthesizer Ci3 Rl EFATLBIEEZRETH ENTEXK
To BRABEMIIRD S40KE TOMTRETE, VNIVEMBERET
%9,

: R q’....... rUauticd
Eile Instrument thmns Help

Frequency [Hz] m
Voltage [V] 0

Harmonics Level

O Adjust Waveform
Adjust to[%]
Peak{Vpp] 0.00

Flgure 5-1 Harmonics Synthesizer

NSA—%

Harmonlcs Level

ZHhZNORE DO BABET I LT 100[%] % TDLevel &360[deg] & TD
Phase*HHELE T, T 71 /V MlIZLTEOTH Y. ZORETRZEHhZEH
DI BMEINTERAGHET — 7 ZHE T 51213 Harmonics Level
VXM Ry 7 ZEOREUIZWKRBET TNV Y v 7 LTLEE 0,

Adjust Waveform

ZDA TV a Vi3, PCR-LONTESRERD 7 IVRr — VEICEIET — %
ZAhELIDOLDT, WEELALIZDFHE/NLIZD LET, FIZIIR

L2RDMEHIZ100%%HE UIcEa. BRI BRI VE2—T14 U F
VOERBETFTREBIATLENET, CHIZHRIPPIRFTHID BRER
BERELZERLET, COBE. WEOREY A X2 VE2 -1V F
TiICEy ) EbRABERHDET, i, FVE2—I1 LV FUDE
HEDE IAPCR-LOBERERD 7NV ATy —INIZ—E L THB N5 T,

CDATY avEF 2y 7T 5 EAdjust TOATTR y 7 ABBERNTIE O R%E
HBOANEBERINE T,
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Adjust To
BROBHEY A ZORBEHEERE LT T, BEIL DOMIZ100TT,

=3

CO7TVT—2a VRBENAVOBES14EBRICERLET, BICCO77YTr—Y
3 V(3 PCR-LOROM/N— 3 2. 03LIEEHESE LE T, PCR-LD/N— 3 UHNH IV
4. BELWLTRE-EHHOEEFRICEBOEHhELIEZI,
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H6Z - Linzo (SD02-PCR-L EA])
EE

Z DBBBEIZSD02-PCR-LD A I BRI TS #EE T,

BEMREE L TBRMGICTHAATNTOWEBENSHLET HEAN. E
EIMEE U THEELLMEICE > TETOET, EADOEFERIIZA N —%
2T 5 EEHSBRPR A v F U S BEAEHAT AR ER OABRDA
HEBHRBEEE DO TOE T, COEAIT. BBROBREBEMEL S L 2%
BREOBEAHERIEITEINTVET, BELNERABEROME TH
HRWBR TERBINIRESERRELL > THEDTY,

#IKPCR-LY V) — AR MRBIIC IS HFAB BN D > TOE T, MRk
DOFHNRFERIZFFTT F 514 ¥ 2RO TTONTOE Lzh PCR-LY Y —
X%EfD T ETENE/ DI LBENELSEDET, BT, TOFAT 7 I AIC
REINBLIUHBILINIFA VA VE—F VAR y bI—0 %S
ET. MARHBEEY 12— 55l EbTEET, £hlinzo%k X
13\ IEC 1000-3-2 (1995) 8 IC 2L U CRRAB B L HE - BT 5 2 &N T

EEXE
PCR-L AC Supply
FFT Analysis Function Line
Personal Computer
Pawer factor/Power Measurement Function [ impedance ] Equipment Under Test
( LInzo software)
Current/Voltage Measurement Function Network
Printer

Figure 6-1 Y A7 L2 &7}

LinzoY AT LT VA VE—=F 2V XXy PT—7 % LU THEUTH S F
T 2EREBRANETEZE T, BESA 0 OA VE—F U XNHEIET
H5Z ENRNEERGIZTERIN TN S48 IILINGOM-PCR-LE HET S HE
DHOEFT, FAVAVE=F VAR y NI—=7R3KRHBDFA 14V E=F
VAEBEFISRET A HDILDOTY,

EX:

LinzoV 7 bV z 7 (RIROM/S— ¥ 3 V2 0LIEZ M LI-PCR-LV U —XTHELET
B, ERGREEITDICIIROM/S— T 3 V2 04LIENUETT

ROM/X— 3 2,04k Y BTN D&M L TEHA AL &L S5 & LIBE, LinzoV 7

POz 73 LOROMN—2 3 YU ETHE L LERIRHESA v E—J2RRL. #
BTA3hBhET, HAEKIBZLEATEI TN, CoBEICIERRBROAERE
ERIREINTOOTERLTLEE N, ROMN— 3 V2.04LIRED ERIFMNEREIC
DT 48R - BRRAERE ] 2BRL TS,
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BHMREDOKTE

SO DICRANCTTNE ERARRGEERET HI LT, RETNE
ABREGLBUTOHLDTY,

Standard(Hitg)

Class(7 7 R)

Voltage and Frequency(EH & )

Judgement margin(HIE R4 L)

Consider line impedance(T 1 V1 V E— 5 UV A% Z 8T 5)
Class-D options(7 7 ADA 7 a V)

Measurement unit(JE BLAL)

Fraction column width(/NSEBHTIE)

Measurement mode(3 13l € — F)

Vertical axis(ZETE #i)

lest Conditions

Class: |Class D

Voltage: v
Erequency: Hz ™ ClassD Options ——— ]

Judgment Margin: [] 1gnore below 50w

< . o O Ignore below 75W
X Consider line impedance

~ Measurement Unit ~ Measurement Mode
@ Ampare [rms) @® Normmal

QO Percent O Average tms

O Peak hold

[~ Fraction column width =]

@ 2 [xxx.xx) [ Vertical Axis
O3 (xxx.xxx) Max value:
Divisions: IZ‘

Figure 6-2 SABRKH-DFE

Standard(#¥)
UTOHDSIECHKRERIRLU T X0,

e [EC 1000-3-2 (1995) x 2.30 (100V)
e IEC 1000-3-2 (1995) x 1.15 (200V)
e IEC 1000-3-2 (1995) (230V)

"IEC 1000-3-2 (1995)"BIH& I BEHR IC B U T A BYERE 3230V Y X T A (KK
N TOEERILEABE) T T 200V100VD & 5 D BE b BA
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TRO—ANVICERINE T, ¥R ZERITER CFEmV—IVRETOH
BICEHINADTY, #-oTLHMELLD ETARRNI—0 v/ SWiFT
HNiT230vERR L. BERNTTHNIS100VE 7213200V EBIR L TL 72X
A

100VE 7213200V TREBRMThN 2 5813 HFERBOHFE VIVIT2305 %
7213115651278 b £ 97, i, 100V OBERIE E 230V D235 D Bk
TEETAENAII—=IIZEBHDTT,

Class(V 5 X)
UTOHD6 7 5 XERRUTLIZE D,

Class AUTO 75 RAEDE HENERAT S

e Class A 75 ZABM DD ENIZ I NI BESS
e Class B #HLE

e ClassC st 2

e ClassD KERRIRTE D#ERS TP<= 600WD D

BENEDY S5 ZICBTANNIEBICRODALENHODET, 75 ZABHC
DOFAE. BIZhB OB SEBEF TAENMBHBRICHBTHIEROHOT
fETY, LH L7 5 RAEDDOXFIZ. HADEBRBIE EBHHBEFANS
DERHLZDOTZENIFZEBETIIHPDFEH A EUTHEL LD 5 RITHH
INBZDD DO SR NEE T, BRBIEERNTEUTD 7 5 X Z2# BT 5
class AUTOZBIR LT 2280 CHEMI ZEITE T/ FREHEBITE
95,

Voltage and Frequency(E & Wi ¥)

ABREBE & RBEEHEE LE T, BIRERRT 5 L IhoDMEIZABIINICER
EINDHDT, BHRINSEWUTRKICRET 5LEITH D EEA,

Judgment Margin($IER# )

HERBELXRELET, FHUNETIN TS LE, FHIENhc2TOSE
FABLRIVIHIET AFREL NIV ERBINTIEIN T,
Measured/Rated EL(FHEUE /AR D o) i3 HIE Sl & B X TR I
bhFd, HlRIE. b UMeasured/RatedlD 1.0 T THERBE L O RZ1F
i3, ZDEABKD ITWARNING ST S £9, #iC Measured/Ratedfl
P1EEBZ TONITHEIIBADTY . RBELTOLTOHEDEAIIERIZ
GOOD &7 D ET,

Measured/Rated value Judgment
Over 1 BAD
Between margin and 1 WARNING
Below margin GOOD
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Conslder Line Impedance(S5 4 >4 > E—5 > X &H/@d S)

ZDIVI M2 THRFA VA VE=F UV ARy FI—0hoRELUIEN
HEBEMETADEIDEHRELUE T, PCR-LIZHHRE S 1172 LINGOM-PCR-L
Ao TOAEAIE. LN2=y FTORKBHERMET 272010
VavEF ey 7 UTLIEE N, LINIZy FER> TOWRWERRERF 2 v
7 UIENTLZE W,

Class-D Options(2 S XD 7> 3 )

27 5 ZADHGEBIRIN TS & %, Ignore S0OWR Uignore 75WA L 2 Vb &
TeBRNZIS D F 9, Ignore SOWHNF = v 7 SN TV BHAII. LinzoY R T
LIZBAMEBYISOWHUT D L EICIIRABOFTME LEH A, SOWE72iT
SWDEL SIh—FABMTTEETH. MHRITEXERA,

Measurement Unit(8 M M{i)

N—ty bR T7TURTDEL SOBAZFANCE S OO EREL F

To TURTEABRULBEIFHAT -7 OHES F/BRTEE I, B
37 I RFENPEBEINIRICFHNRM BEIFRESINE T, 757 XDHER
EFHNBEALOBIRDIEL K BNFEWBIZIE 7 5 ACTT X7 EHA). Linzo

VAT LARIEBRBEREICN UTHEEZITOER A

Fraction Column Width(//\¥#8#5¥)
T URT B EBIR U S, ST — 7 O/NEHTIEZ2F 72 133 ICRET X
9, N—& v MEAAER U541, /MNESHTERRICEE SN E T,

INHTIE3HTIZPCR-LOROM/ N — ¥ 3 V203 CHLIR I N/ BBET I, £ D729
Z OHEREAE 5 ITIZROMNN— Y 3 V2.03UBDIMETT, HlwvN—Ua v %k
FoTHWABSIIZORTEIIERINE T,

Measurement Mode(Mt M€ — F)

Z NUIFHE — F(Normal. Average. Peak Hold)%EiR U % 9, Averaged‘#
REINTHER TRV — VA E1I~128ICRETEET,

Vertical Axis(ZElN)

HEMOBE L HHOHERELET. JhSOBREIIFBHLLT VT
DRDBHIHTY

ROZHETS

Tid. EUTICE ST 572 DICPCR-LOK A %A Y LE L& Do A=
—/N—7SInstrument | Output (X 72 I3F2F — )BT 5 LHEEA v &—V
DERINET,
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Caution!
The system supplies AC 230V

Figure 6-3 HEBA v &—Y

EUTOHBANBERF 2 v 7 LTSN, HLIDETRIFNIFOKF
oIy 7 LTS, §5 LEUTHBIERIG LE T

BMRST

IHINTERABERBENLHETEE T, A= 2—/"—2 Slnstrument |
Run (F72iIICrlRF—) IR L TL X0, THEEBNV—TDEBLT
AV FUDONE(FE=FE. HHGF¥— b BRHBET—7)DR~ EEHS
NTHLDORRZET,

ABR 24519 51Ti3. Instrument | Stop (X 7213 Ctrl-Break)% &R L T 12X
Vo &I Ty PCR-LOHANA VIZH 5 1 F EFTHAHFITHER LT S0,
HA BT 51213, A = 2 —/N—2 SInstrument | Output (X 72 (3F2F —)
FHERBRLTILEZEN,

~

linzo Bt e

K hmtl [ d HARMONICS
-82[a1 2nd: §.82{a}
75[4]  Wth:  8.62{A}
.62[8]  6th:  8.02{a]
J6[A]  Bth:  8.B2{A}
31[a] 16th:  8.62{A]
28[a] 12th:  8.62[A]
16[8] 14th:  8.82[A]
15[a] 16th:  ©.81{a}
14) 8 18th: 8.8t{a]
11[a] 28th:  8.81fa]

Uoltage(rms) 101.4[V]
Current(rms) 1.44[A]
Current(pk) 4.92[A]
Frequency 58.8[Hz]
Pouwer 79.5[¥W]
iApparent Power: 144.5[VA]
iPower Factor 08.550
Class D

A} 4Oth:  B.83{a}
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BABEOY A 7 IVHSET § 572N, "Judgment is done" &V A v 2 —
UHHARMONICSV 1 ~ RO D THICERINE T,

ERABRDOEE

7 4 )V M T, LinzoY A7 LIIERABBRAMBEFAULUE T, L L. KIZ
BERABEES 2 SUBREEERIZVIEDHBTLE . TDHEE.
SHIFT + F3F+— %9 2 L CEREH A BRBEBICEET A ENTE X
To BHRBEEORIEBRINTNS X, BABIMMOEIIEIELET,
> TEHABDEREFRKRT HHARMONICSY 1~ R I3EIZEDF T, X
R7 MVTSZIZRABEEBFERLTLZE W,

(Al _
2.00

1.60

1.20 |

0.80

0.40 ||'

0.00
10 20

30

Figure 6-5 A7 MNV75 7

100% Class D expected

100%

Figure 6-6 BIEE

BREEEZERE— NIZEE7 SADEY 5 RAZRKINT B0 iIfEbh
F o FD712¥D. class AUTOREIR L4121 2 OBHBE R RO HEIZ

TITF 4TI DET,
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HMEHDRE

RBEGERET HIT1E. A =2 —/ =2 5File | Save (Alt, F, S)Z RN LT
YT 7 ANVBERELTLES D, 77 A NVOHBRFIZT IV T
"SET"EE D E T,

Linzo®ﬂ§bﬂgf\ 77&')/7‘—"‘/5 ‘/i)\'/f vz }\—]l/énkc‘ilé&lﬂbfxf L
27 MViZ$% 3" DEFAULT.SET"E ) 7 7 A VA EHBIMICFE AR E 0 T T
EEBEEOT T + )V FEEE LS. RBREGEEELTZEDT 7 1)V
I EBERELTLEZN,

BNkl

LinzolZ 3BT LR — b & 7S5 7 DENRIBEEED D b £ 97, #4T L AR — b ZHIRI
9 5IiZid. File|Print Analysis Report (Alt, F, P)2 R L T 7Z& 1, ARS
MVS S 7 103 BHRBTE A EIRI U7z 854 13, File | Print Graph (Alt, F, G)
BRIRUTLEE D, BV AR— FOHIRIZ UL S & LiclE. 12— V1R
EERIA 7Y 2 VEBRT B TOLIRTATOT Ry 7 ADBERRINZE
T

Print Analysis Report

Operator ||

Model name |
Serial No. l

Print judgment

Figure 6-7 1—W1H@WOI A TR/ Ry 7 X

FHBELBEIIECUTANLOKES V7Y v 7 UTHIRIBB L TL 7
Vo BHUSHRATIV— FIREATHO & X IZEIRIAYTA OO TER LTS KX
Vo VR—=FRZSTEARI LIz EEIE, BTHRBEEEL TS,
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Do

Harmonics Current Analysis: Measurement Report

21 August, 1996 (Wed)

Operator
Mode! Name: TXS- 2022
Serial No. : Proto Set #4
Moni tor values
Voltage: 101. 3v( rms)
Current: 1. 44A( rms)
Peak Current: 4. 88A( pk)
Frequency: 50. OHz
Power : 79. 3W
Apparent Power: 144.1VA
Power Factor: 0. 550
Standard :1EC 1000-3-2 (1995) x 2. 30 (100V)
Class :Class A
Judgment Margin: 0. 80
Harmonic list
Order Measured Value Rated Value Measured/Rated
Ist 0.82(A] - -mm---
2nd 0. 02[A] 2.484[A)] 0.008
3rd 0 .75[A] 5. 290[A] 0.142
4th 0. 01[A] 0. 989[A] 0.010
5th 0. 62[A] 2.622[A] 0.236
6th 0. 01[A] 0. 690[A] 0.014
Tth 0. 47(A) 1. TT1[A] 0. 265
8th 0. 01[A] 0. 529[A1] 0.019
9th 0. 31[A] 0. 920[A] 0. 337
10th 0. 01[A) 0. 414[A] 0. 024
11th 0. 20[A] 0. 759[A] 0. 264
12th 0. 01[A) 0. 345[A] 0.02 9
13th 0. 16[A) 0. 483[A] 0. 331
14th 0. 01[A) 0. 302[A] 0.033
15th 0. 15[A] 0. 184[A] 0.815 <<Warning
16th 0. 01[A] 0. 265[A] 0.038
17th 0. 13[A] 0 . 162[A] 0. 801 <<Warning
18th 0. 01[A] 0. 235[A] 0. 043
19th 0. 11[A] 0. 145[A] 0. 757
20th 0. 01[A] 0. 212[A] 0. 047
21st 0. 08[A] 0. 131[A] 0.609
22nd 0. 01[A] 0. 192[A] 0. 052
23rd 0. 06[A] 0. 120[A] 0.500
24th 0. 01[A] 0. 176[A] 0. 057
25th 0. 06[A] 0. 110[A] 0.543
26th 0. 01[A] 0. 163[A] 0. 061
21t h 0. 05[A] 0. 102[A] 0. 489
28th 0. 00[A] 0. 151[A] 0. 000
29th 0. 04[A] 0. 095[A] 0.420
30th 0. 00[A] 0. 141[A] 0. 000
3ist 0. 03[A] 0. 089[A] 0 . 331
32nd 0. 00[A] 0. 132[A] 0.000
33rd 0. 03[A] 0. 084[A] 0. 359
34th 0. 00[A] 0. 124[A] 0.000
35th 0. 03[A] 0. 079[A] 0. 380
36th 0.00[A] 0. 118[A] 0. 000
37th 0. 02[A] 0. 075[A] 0. 268
38th 0. 00[A] 0-111[A] 0. 000
39th 0. 02[A] 0. 071[A] 0.283
40th 0. 00[A] 0. 106[A] 0. 000

Signature,
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k1 SRR RIE R
Linzo*/ 7 M7 = 7(SD02-PCR-LE ) IZROM/N— ¥ 3 2.0l E#HE# L7z
PCR-LY Y — X THEIfE LE 9. ERERHIIEZST D IZIZROM/N—Y 3 22,04
UBrHEEILDE T, ROMN—V 3 »2.04L D BEIO LD TIT. SFAKE
FAEREE DML EBE SN THRODTIE LB HIEIfThbNI T, £
BLUSHIREINBEZ END D FF, ROMNN— 3 2,04LIEETIE. LT DL

Bf(Table A-)DMRIESINE T,

Table A-1 53R 3 BRI EHEE DAk
miEg BERBRANEREE
PCR500L +[(1+0.025n)%of rdg + 2% of IH rdg + 1mA]
PCR1000L £ [(1+0.025n)%of rdg + 2% of IH rdg + 2mA]
PCR2000L [(1+0.025n)%of rdg + 2% of IH rdg + 4mA]
PCR4000L +[(1+0.025n)%of rdg + 2% of IH rdg + 8mA]
PCR6000L [ £[(1+0.025n)%0f rdg + 2% of IH rdg + 12mA]

n: ERHBERE

I rdg : A BEKE24-40K D DR K BHEDHEA
¥) EXREBRAUEHEE : £ (1% of rdg + 2d) (B RMSFERE — FOREREICHY)

Z DERkIE. PCR-LY Y — XD BHAVNE U & H3R il BRI E R DY
TTAHIEERTHDTT, Lbk(Table A-1)% b S ICHEHIEIMRIET X 5
WEFEF O T FR(H &ff)i3Table A-22 2R LT 30, MERE LR LS
BB 70HIT. HHEMSBESICHEIS UIPCR-LY ) — X ARG 5 2 &%

BLET,

Table A-2 JUEFPHO TIR(ELMHE
BiEE HATHREH FUEHRRTH HBBBRA)

100VHESS (W) 230VHEZS (W)

PCR500L 55.8 128.4 0.930
PCR1000L 111.5 256.5 1.858
PCR2000L 222.9 512.7 3.715
PCR4000L 445.8 1025.4 7.430
PCR6000L 668.6 1537.8 11.143

) [WEHREAOTRBERME)] Z#H/-rfEORH

ZHOZHMEIT. —ENEFHELFE > 7 ADBHREBEELTHET, [EC

1000-3-2] RU [RE - RARBRBINFEINKATA K54 ] 1281357 5 XD

BOBEMICE LUVVREEFODLDERELTHET, M. JOBA. J1HEN0.6

AL B HNRIT6ERELTOE T, i, JIEHEAD T IRMED600WEE
- ABBAETH [600WLULTFDY SAD] BKIcHM L TEH L THES,

7V — a )7 FSD02-PCR-Lverl.2&PCR-LY V) — X%+ v M THREF
IZHEA L7284, £DPCR-LIZ L& Table A-1ICE SN TRIEIN TN E
T MIESNTOAPCR-LIZEIKRIEEA Y — V- TH O E T,

PCR-LYV Y —X%BEA U1BE. HEOIIFRHBOPCR-LY ) — X%
Linzo TR U7c 083 BRABERIEROKREILEEL D L9, ROM
D= 3 VT v TROEGRABBHRIEROKIEIZDWTIE. RO LT
(RFEAREE F 3L EEMICEROELE I,
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