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Front Panel Menus - Additions

The Power Analyzer input uses the same front panel menu commands that are used to measure the Main
Output of the ac source. These are documented in the ac source User’s Guide. The following menu
commands have been added to let you access the Power Analyzer input, control the output frequency
modulation, and calibrate the Power Analyzer input. In most cases you will need to press the
Function key multiple times to access the menu item. Press the          Entry key to access the parameter.

φ1 115V  60 Hz
φ2 120V  60 Hz

Displays the Main Output measurement when φ1 is selected

Displays the Power Analyzer measurement when φ2 is selected

FM OFF Enable or disable output frequency modulation (OFF or ON)

FM:FREQ 50 Specifies the modulating frequency of the output

FM:DEV 10 Specifies the peak deviation of the output frequency modulation

FREQ:SRC VOLT Specifies the frequency input source (VOLT or CURR)

CAL:CURR: EXT Begin external current calibration

CAL:VOLT: EXT Begin external voltage calibration

SHUNT Enter a value for the external shunt in ohms

NOTE: With no signal connected to the Power Analyzer input, the φ2 front panel display may
return a very high frequency value. This is normal, since there is no external frequency
for the measurement circuit to detect.

SCPI Programming Commands - Additions

The Power Analyzer input uses the same measurement commands that are used to measure the Main
Output of the ac source. These are documented in the ac source User’s Guide. The following SCPI
commands have been added to let you access the Power Analyzer input, control the output frequency
modulation, and calibrate the Power Analyzer input. Additional measurement functions let you measure
transfer time, peak voltage, and phase locked loop performance when evaluating devices such as
uninterruptible power supplies.

CALibrate MEASure | FETCh
:CURRent :VOLTage

:EXTernal :RANKed? <percentile>
:VOLTage :TVOLt? <level><occurrence>

:EXTernal :ABSolute? <level><start_time><min_pulse_width>
:SHUNt

FM SENSe
:STATe <bool> :NSELect 1 | 2
:DEViation <value> :FREQuency:SOURce VOLT | CURR
:FREQuency <value>

Phase
Select

ô

ô

ô

ô

ô

ô

ô
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Freq

Input

Shift
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°
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Measurement Cable Connections

Voltage Sensing at a Location Other than the External Current Shunt

You may also need to open up the cable connector if you need to voltage sense at a point other than at the
external current shunt. You must use your own sense cable to make the voltage sense connections. Please
completely remove the voltage sense wires from the Agilent supplied measurement cable if you are using
your own remote voltage sense cable. Disconnect the voltage sense wires from both cable connectors.

To use your own cable to voltage sense at a point other than the external current shunt, make the
connections at the point where you will be remote sensing. Insert the other end of your cable into the HI
and LO voltage sense terminals of the ac source connector. The cable connectors accepts wire sizes from
AWG 22 to AWG 12. Firmly tighten the screws when making wire connections.

WARNING: SAFETY HAZARD You must replace the cable hoods after completing all connections.
This is because the connector screw terminals will be at line potential during operation.

V  SENSE             I  SENSE
HI   LO             HI   LO

LO   HI            LO    HI
I                                                  V

SENSE                                        SENSE

HOODS PLACED
 OVER WIRES AND

CONNECTORS

CONNECTOR
(AC SOURCE END)

CONNECTOR
(SHUNT END)

CONNECTOR
HALVES SNAP
TOGETHER

RELEASE TAB

RELEASE TAB

WARNING, SAFETY HAZARD:
Connector hoods must be installed
on connectors. Connector screw
terminals are at line potential
during operation.

WIRES MUST BE INSTALLED IN
STRAIN RELIEF INSIDE CONNECTOR
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External Shunt Line and Load Connections

The Agilent supplied current shunt has both input (line) and output (load) connectors. The customer must
supply the cables to connect the ac lines to and from the external current shunt. Agilent supplies one
hooded cable cover for the input of the ac source and two hooded cable covers for the shunt. All three of
these covers are assembled and installed in the same way.  It is the customer’s responsibility to use these
covers when making line cable connections. Note that a different cable cover is provided for the ac
output of the ac source.

The following figure shows the Load and Line connectors on the external current shunt. Note the
location of the line, neutral and ground connectors and connect your cables accordingly. Note that the
connections on the output of the ac source are not in the same order on the barrier block as on the shunt
barrier block.

WARNING: SAFETY HAZARD You must replace the cable hoods after completing all connections.
This is because the screw terminals will be at line potential during operation.

Line Connections

1

2

3

5

6

4

87

3. GROUND CONNECTION (GRN/YEL OR GRN)
2. LINE CONNECTION (BROWN OR BLACK)
1. NEUTRAL CONNECTION (BLUE OR WHITE)

4. POWER CORD
5. CONNECTOR NUT
6. RUBBER BOOT
7. POWER SAFETY COVER
8. STRAIN RELIEF CONNECTOR

LN
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Using the Front Panel Display with the Power Analyzer Input

To select the measurement source:

Action Display

Press Meter to return the display to Meter mode. Press Phase Select at any time to
toggle between the Main Output and the Power Analyzer input. The left-most digit of
the front panel display will indicate either "φ1" for the Main Output, or "φ2" for the
Power Analyzer input.  If the φ2 front panel display returns a very high frequency
value, it usually means that there is no signal connected to the Power Analyzer input.

Note that the Phase Select key also selects the measurement source to which the
current range setting applies. The current range command is located in the Input menu.

φ2 115V  60Hz

Making Power Analyzer Input Measurements
All measurements are based on acquiring and subsequently processing waveform information. Waveform
information is acquired either from the ac source output or from the Power Analyzer input. When the ac
source is on, it continually takes measurements and updates the front panel meter from whichever
measurement source is active. The Meter key accesses the measurement functions from the front panel.
This menu applies to both the ac source output and the Power Analyzer input.

NOTE: The Shift Harmonic functions also apply to the Power Analyzer input.
If the display indicates OVLD, the measurement capability of the unit has been
exceeded.

Use the Meter menu for making Power Analyzer input measurements:

Action Display

1. Press Phase Select to toggle to the Power Analyzer input. A φ2 will appear
on the display when the Power Analyzer input is selected.

φ2 115V  3.04A

2. Press Meter and q repeatedly to access the following measurement functions:
♦ rms voltage and frequency (the default) φ2  <reading>V  <reading>Hz
♦ rms voltage and rms current φ2  <reading>V  <reading>A
♦ rms current and frequency (the default) φ2  <reading>A  <reading>Hz
♦ rms voltage and power φ2  <reading>V  <reading>W
♦ current crest factor φ2  <reading> CREST F
♦ peak current, repetitive φ2  <reading>A  PK REP
♦ peak current, non-repetitive φ2  <reading>A  PK NR
♦ apparent power φ2  <reading> VA
♦ reactive power φ2  <reading> VAR
♦ power factor φ2  <reading> PFACTOR

The ac source uses the output frequency value when calculating many of the output measurements. For ac
source output measurements, the ac source uses the programmed output frequency value. For the Power
Analyzer input , the ac source uses the frequency measured at the V SENSE input channel. This is the
default setting. You can also select the I SENSE input channel as the frequency measurement source.

Use the Input menu for selecting the frequency source:

Action Display

If a voltage signal is not available to measure the output frequency, you must
select the current measurement as the frequency source. Press Input, scroll to
FREQ:SRC VOLT, select the CURR parameter and press Enter.

FREQ:SRC  CURR
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MEASure:TVOLt:ABSolute?
FETCh:TVOLt:ABSolute?

Returns the time at which the absolute value of the measured voltage first exceeds level, with the
following qualifications: The behavior of the signal before start_ time is ignored, and the absolute value
of the voltage must remain above level for at least the specified min_ pulse_ width.

Both start_ time and the return value are with respect to the start of the measurement buffer. If no point
on the waveform satisfies the specified conditions, the return value is 9.91000E+37.

Query Syntax MEASure:[SCALar]:TVOLt:ABSolute? <level>, <start_time>,
<min_pulse_width>
FETCh:[SCALar]:TVOLt:ABSolute? <level>, <start_time>,
<min_pulse_width>

Parameters 0 to 1E6 (for level)
0 to 1E6 (for start time in seconds)
0 to 1E6 (for minimum pulse width in seconds)

Examples MEAS:TVOL:ABS? 50, 0, 0.001
FETC:TVOL:ABS? 100, 0.005, 0

Returned Parameters <NR3>
Related Commands MEAS:TVOL?

MEASure:VOLTage:RANKed?
FETCh:VOLTage:RANKed?

Scans through the buffer of 4096 instantaneous voltage measurements, and returns the voltage value that
corresponds to the percentile rank given. Specifying a percentile of 0 returns the lowest value in the
buffer. A percentile of 100 returns the highest value in the buffer. A percentile of 50 returns the median
value of the buffer. Stated another way, if you specify a percentile of 60, 60 percent of the voltage
readings in the buffer are less that the returned value, and 40 percent of the readings in the buffer are
greater than the returned value.

If the voltage waveform consists of rectangular pulses that have narrow overshoots, using percentiles of
approximately 5 and 95 (depending on the width of the pulses and the width of the overshoots) is a good
way to determine the voltages at the flat portions of the pulses.

Query Syntax MEASure:[SCALar]:VOLTage:RANKed? <percentile>
FETCh:[SCALar]:VOLTage:RANKed? <percentile>

Parameters 0 to 100
Examples MEAS:VOLT:RANK? 50

Returned Parameters <NR3>
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If you have both the Main Output and the Power Analyzer input displayed, the Main window should
display both waveforms, as illustrated in the following screen shot.

Making a Voltage Phase Difference Measurement

The voltage phase difference measures the phase difference between the output of the ac source and the
output of a UPS after ac power is restored following an ac line dropout. This  measurement requires that
the output of the UPS be connected to the Power Analyzer input. Also, you must have already measured
and displayed both the ac source output and the UPS output waveforms in the Main window.

To access the Voltage Phase Difference measurement, go to the Tests menu and select the Voltage
Phase Difference command.
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In the dialog box that appears on the screen, enter values for the indicated parameters. The test uses these
parameters to make the measurement. For a detailed explanation of the Voltage Phase Difference
parameters refer to the online help by pressing the F1 key.

When you are ready to make the measurement, press Measure.

Performing a Transfer Time Test

The transfer time test measures the time it takes the UPS to go from online-operation to battery backup
operation when the ac line fails.

To access the Transfer Time Test, go to the Tests menu and select the Transfer Time Test command.

In the dialog box that appears on the screen, enter values for the indicated parameters. The test uses these
parameters to run the test. For a detailed explanation of the Transfer Time test parameters refer to the
online help by pressing the F1 key.

When you are ready to run the test, press Run Test.

Modulating the Output Frequency

AC sources equipped with Option 020/022 have the capability to modulate the output frequency.

To access the Frequency Modulation dialog box, go to the Source menu and select the Frequency
Modulation command.

In the dialog box that appears on the screen, enter values for the indicated parameters. For a detailed
explanation of the Output Frequency parameters, refer to the online help by pressing the F1 key.

When you are finished, press Close. If FM has been enabled, the output frequency of the ac source starts
modulating immediately.
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Table A-2. Supplemental Characteristics
Isolation to Ground:  300 Vrms/425 Vdc

Measurement Ranges
AC Voltage:
DC Voltage:

Current:

0−300 Vrms
± 425 V

± 80 A peak (high range)
± 8 A peak (low range)

13 A rms max. continuous
Average Measurement Resolution

rms Voltage:
rms Current:

10 mV
2 mA

THD (for a fundamental amplitude ≥ 5% of full scale):  5%  of reading + 0.1%
Measurement System

 Measurement Source Synchronization: < 100 ns
 Measurement Buffer Length:  4096 points
 Measurement/Generation Synchronization: ≤ 50 µs
Measurement Acquisition Sampling Rate Range:  25−250 µs
Voltage/Current Digitization Accuracy:  12 bits
Voltage/Current Digitization Resolution:  16 bts
Harmonic Measurement Time (amplitude):

Meas:Curr:Harm? <n>
Meas:Array:Curr:Harm?

400 ms
10 s
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Power Analyzer Voltage Measurement Accuracy
This test verifies the accuracy of the Power Analyzer voltage measurements. The Phase 2 annunciator on
the left side of the display, must be on for the front panel to display Power Analyzer input measurements.
Figure B-1A shows the setup. Measure the ac output voltage directly at the output terminals.

Action Normal Result

1. Make sure the ac source is turned off. Connect the DVM to the output
terminals the ac source. Connect the Power Analyzer voltage sense terminals
(V SENSE) to the Main Output terminals of the ac source (see figure B-1A).

2. Turn on the ac source with no load. In the Output menu, execute the *RST
command to reset the unit to its factory default state.

*RST

3. If the Phase 2 annunciator does not appear on the right side of the display,
press the Phase Select key.

φ2 0 V    60 Hz

4. Program the output voltage to 150 volts and set the output current limit to its
maximum value.

CV annunciator on.

5. Enable the output by pressing Output On/Off. Output voltage near 150 V.

6. Record voltage readings at the DVM and on the front panel display. φ2 front panel reading within
145 mV of DVM reading .

7. Program the output voltage to 300 volts. Output voltage near 300 V.

8. Record voltage readings at the DVM and on the front panel display. φ2 front panel reading within
190 mV of DVM reading

Power Analyzer Current Measurement Accuracy
This test verifies the accuracy of the Power Analyzer current measurements. The Phase 2 annunciator on
the left side of the display, must be on for the front panel to display Power Analyzer input measurements.
Figure B-1A shows the setup. Use the Agilent supplied current shunt. It has the accuracy specified in
table B-1. Use wire of sufficient size to carry the maximum rated current of the ac source.

NOTE: Check to make sure that the internal shunt value in the ac source matches the value
written on the external current shunt. Refer to "Check the Shunt Value Setting".

Action Normal Result

1. Turn off  the ac source. Connect the 30 ohm load resistor, current shunt,
and  the DVM across the current shunt.  Connect the Power Analyzer
current terminals (I SENSE) to the output of  the function generator (see
figure B-1A).

2.  Turn on the ac source.  In the Output menu, execute the *RST command to
reset the unit to its factory default state.

*RST

3. If the Phase 2 annunciator does not appear on the right side of the display,
press the Phase Select key.

φ2 0 V    60 Hz

4. Program the output voltage to 100 volts and set the current limit to 3
amperes. Enable the output by pressing Output On/Off.

CC annunciator on.
Output current near 3 amperes

5. Record the DVM voltage reading and calculate the rms current. Divide the
DVM reading by the current monitor resistor value. Record the front panel
reading.

φ2 front panel reading within
11.5 mA of  measured output

current.

ManualsPlus.com

https://www.manualsplus.com/


https://www.manualsplus.com/


26

Calibrating and Entering Power Analyzer Voltage Calibration Values
Action Display

4. Connect an Agilent 3458A DVM (in synchronous ac volts mode) to the ac source
output terminals. Short the Power Analyzer voltage terminals (V SENSE) to
ensure no dc offset error.

5. Press Shift Calibration, scroll to CAL VOLT EXT, and press Enter. CAL:VOLT:EXT

6. Leave the ac source on and remove the short from the Power Analyzer voltage
terminals.

7. Connect the Power Analyzer voltage sense terminals to the Main Output
terminals of the ac source (see figure 3-1A).

8. Press Shift Calibration, scroll to CAL LEV P1 and press Enter.

The ac source will output 300 Vac 60 Hz sine wave.

CAL:LEV P1

9. Press Shift Calibration, scroll to CAL DATA, and use the Entry keypad to
enter the voltage value displayed on the Agilent 3458A DVM.

CAL:DATA  0.00

10. Press Shift Calibration, scroll to CAL SAVE and press Enter. CAL SAVE

Calibrating and Entering Power Analyzer Current Calibration Values

Action Display

11. Short the Power Analyzer current sense terminals (I SENSE) to ensure no dc
offset error.

12. Press Shift Calibration, scroll to CAL CURR EXT and press Enter. CAL:CURR:EXT

13. Leave the ac source on and remove the short from the Power Analyzer current
terminals.

14 Connect the Power Analyzer current terminals to the output of  the function
generator (see figure 3-1B). Set the function generator output to 50 mV, 60 Hz.

15. Connect the Power Analyzer current terminals to the Agilent 3458A input
terminals. Note that the Agilent 3458A must be in synchronous ac volts mode and
a 1.0 uF capacitor must be installed across the Agilent 3458A input terminals.

16. Press Shift Calibration, scroll to CAL LEV P1, and press Enter. CAL LEV P1

17. Press Shift Calibration and scroll to CAL DATA. Use the Entry keypad to
enter the voltage value displayed on the Agilent 3458A DVM.

CAL:DATA  0.00

18 Change the function generator output setting to 500 mV.

19. Press Shift Calibration, scroll to CAL LEV P1 command,  use ° to scroll to
the P2 parameter, and press Enter.

CAL:LEV P2

20. Press Shift Calibration and scroll to the CAL DATA. Use the Entry keypad to
enter the voltage value displayed on the Agilent 3458A DVM.

CAL:DATA  0.00

21 Press Shift Calibration, scroll to CAL SAVE and press Enter CAL SAVE
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