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DC POWER SUPPLIES

This procedure describes the calibration of Power Supplies listed in Appendix A and supersedes any
and all previously dated calibration procedures for the subject instrument.

1  CALIBRATION DESCRIPTION:

Table 1.

Test Instrument (TI) Performance Test
Characteristics Specifications Method

Voltmeter and Ammeter

DC Voltmeter Range:  0 to 500 VDC Monitored with a
Digital Multimeter

Accuracy:  As specified in
Rating column of Appendix A

DC Ammeter Range:  0 to 500 ADC Monitored with a
(Constant Voltage) Shunt Box and

Accuracy:  As specified in Digital Multimeter
Rating column of Appendix A

DC Ammeter Range:  0 to 500 ADC Monitored with a
(Constant Current)  *1 Shunt Box and

Accuracy:  As specified in Digital Multimeter
Rating column of Appendix A

Line and Load Regulation Line:  See Appendix A Input voltage varied,
(Constant Voltage) output monitored with a

Accuracy:  See Appendix A Digital Multimeter

Load:  NL to FL

Accuracy:  See Appendix A

Ripple and Noise Range:  See Appendix A Measured with Digital
(Constant Voltage) Multimeter or

Accuracy:  See Appendix A Oscilloscope

Line and Load Regulation Line:  105 to 125 VAC or as listed in Input voltage varied,
(Constant Current)  *1 Appendix A output monitored with a

Shunt Box and
Accuracy:  See Appendix A Digital Multimeter

Load:  NL to FL

Accuracy:  See Appendix A

Ripple Range:  See Appendix A Measured with Digital
(Constant Current)  *1 Multimeter or

Accuracy:  See Appendix A Oscilloscope

     *1  Current Calibration limited to 300 ADC due to equipment capability.  See step 3.2.



T.O. 33K1-4-1000-1

2

2  EQUIPMENT REQUIREMENTS:

Minimum Use Calibration Sub-
Noun Specifications Equipment Item

2.1 DIGITAL Range:  0 to 500 VDC; Fluke
MULTIMETER 40 �V to 300 mV AC, 8840A/AF

60 Hz

Resolution:  100 µV DC;
10 µV AC

Accuracy:  ±0.0325% of rdg, VDC;
N/A, VAC

2.2 DIGITAL Range:  0 to 500 VDC Hewlett-Packard
MULTIMETER 3458A

Resolution:  10 �V DC

Accuracy:  ±0.03% of rdg, VDC

2.3 MULTIMETER Range:  105 to 125 VAC Fluke
87

Accuracy:  ±2.5% of rdg

2.4 VARIAC Range:  Single phase, 105 to 125 As Available
or 207 to 253 VAC at rated
line current for TI being calibrated

Accuracy:  N/A

2.5 VARIAC Range:  Three phase, 190 to As Available
250 VAC at rated line current
for TI being calibrated

Accuracy:  N/A

2.6 SHUNT BOX Range:  0 to 300 ADC Guildline
9211A

Accuracy:  ±0.07% of setting

2.7 SPST SWITCH Range:  Must be capable of As Available
carrying up to 300 ADC

Accuracy:  N/A

2.8 OSCILLOSCOPE Range:  50 MHz, bandwidth; Tektronix
1.0 mV p-p to 1.5 V p-p, 2465B
voltage range

Accuracy:  Min p-p value
being verified in 4.3
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Minimum Use Calibration Sub-
Noun Specifications Equipment Item

2.9 VARIABLE LOAD Range:  See step 4.1.2 As Available
RESISTOR

Accuracy:  N/A

2.10 LOAD BANK Range:  30 VDC at Avtron Mfg
100 A T242B

Accuracy:  N/A

3  PRELIMINARY OPERATIONS:

3.1  Review and become familiar with the entire procedure before beginning the Calibration Process.

WARNING

Unless otherwise designated, and prior to beginning the Calibration Process,
ensure that all test equipment voltage and/or current outputs are set to zero (0)
or turned off, where applicable.  Ensure that all equipment switches are set to
the proper position before making connections or applying power.

WARNING

This Calibration Procedure contains steps whereby voltages up to 500 VDC,
230 VAC and currents up to 50 Amps are present on open terminals and
contacts.  Care must be exercised not to come in contact with these terminals
and contacts if the TI is operated with the nonconductive terminal cover
removed.

3.2  Current Calibration is limited to 300 ADC due to equipment capability.  A Limited Certification Label must be
used, annotated: Current Limited to 300 Amps due to test equipment limitations.

3.3  Mechanically zero TI meter/meters, if necessary.

3.4  Connect the TI and test equipment to appropriate power source, set POWER switches to ON and allow warm-
up as required by manufacter.

3.5  Customer must determine if both front and rear output terminals are to be used.  As appropriate, calibrate both
sets of output terminals or use a Limited Certification Label to limit use to the set of output terminals calibrated.

3.6  Some TIs with front and rear output terminals may have only one output designed to meet Accuracy
specifications stated by the manufacturer.  Consult maintenance T.O. or manufacturer data to determine if
Accuracy specifications apply to both front and rear terminals.  When commercial/maintenance data indicates
which terminals have the listed specifications, a Limited Certification Label is not required, however, the special
block on the Certification Label will be annotated with which terminals were certified.

3.7  Certain equipment listed in Appendix A is operated from power line voltages other than 115 VAC, 60 Hz.
Substitute 230 VAC, 60 Hz in all steps and figures for any TI requiring 230 VAC, 60 Hz input.

3.8  If applicable, connect jumpers across appropriate sensing terminals on back of TI for proper operation.

3.9  Some TIs have both Constant Voltage and Constant Current characteristics, others have one or the other.  Use
characteristics as stated in Appendix A or as required by the user for model being calibrated.  Use only these
portions of the TI being calibrated.
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3.10  Some TIs have meters with full scale markings higher than the rating.  Do not exceed these rating
specifications.  Accuracy limits must be computed using the full scale value for the applied rating value (i.e., 50 V
±2% FS = 1 V, 40 V rating, limits 39 to 41 on Digital Multimeter (2.1)).

3.11  Some TIs have more than one range on their meters.  Applicable section of procedure should be repeated for
the other range/ranges with the applicable control switch/switches set to the appropriate position.

3.12  Ensure TI fuses are of the proper value, if applicable, before beginning calibration.

3.13  For some TIs, the appropriate test equipment must be connected across the Sensing terminals instead of the
Load terminals of the TI.  If possible, refer to the manufacturer manual of the TI being calibrated for correct
connections.

3.14  Some meters in various power supplies have no Accuracy stated in Appendix A (rating). These meters need
no calibration.

WARNING

Turn TI power OFF prior to disconnecting or adding test equipment.

4  CALIBRATION PROCESS:

NOTE

Unless otherwise specified, verify the results of each test and take corrective
action whenever the test requirement is not met, before proceeding.

4.1  DC VOLTMETER AND AMMETER CALIBRATION:  (Constant Voltage and Current)

4.1.1  Connect test equipment as shown in Figure 1.

V A R I A C

60 Hz
- +

TI

M U L T I M E T E R

AC INPUT +

--

+

C
LO

S
E

D

O
P

E
N

  SPST
S W I T C H

  INPUT 
COMMON

300
AMP

100
AMP

10 AMP
  MAX

C O M M O N

POTENTIAL

S H U N T  B O X

+

-

*   115 VAC

DIGITAL (2.1)
M U L T I M E T E R  

DIGITAL (2.2)
M U L T I M E T E R  

VARIABLE LOAD 
RESISTOR

* Subs t i tu te  230  VAC/60  Hz  or  3  phase
   input for  any TI requir ing a
   230 VAC or  3  phase input .                NOTE:

Connec t  Var iab le  Load Res is to r  
to  Shunt  Box  te rmina ls  as  needed.

Figure 1.
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4.1.2  To ensure that the TI is loaded to maximum current at maximum voltage, determine maximum Variable
Load Resistor value from rating column in Appendix A and connect to Variable Load Resistor terminals.  Adjust
the Variable Load Resistor to ensure maximum current is drawn.

4.1.3  Set the Variac for a 115 VAC indication on the Multimeter.

4.1.4  Close the SPST switch.

4.1.5  Set Digital Multimeter (2.1 and 2.2) as needed to measure VDC.

4.1.6  Adjust TI OUTPUT VOLTAGE and/or OUTPUT CURRENT controls for rated values, then down-scale to
each major cardinal point on meters or dials.  If necessary, consult the commercial manual for cardinal points.

4.1.7  Record the indications on Digital Multimeter (2.1) for the TI DC Voltmeter and/or Digital Multimeter (2.2)
for TI DC Ammeter.

4.1.8  Open the SPST.

4.1.9  The Digital Multimeter (2.1) recorded indications from step 4.1.7 must be within the tolerances computed
from full scale rating of TI DC Voltmeter being calibrated (see step 3.10).

4.1.10  The Digital Multimeter (2.2) recorded indications from step 4.1.7 must be within the tolerances computed
from full scale rating of TI DC Ammeter being calibrated (see step 3.10).

4.1.11  Set the TI output to minimum, Variac to 0 VAC.  Disconnect the test setup.

4.2  LINE AND LOAD REGULATION CALIBRATION:  (Constant Voltage)

4.2.1  Connect the equipment as shown in Figure 2.

O
PE

N

C
LO

SE
D*

+-

+

-

+

-

TIV A R I A C

  AC
INPUT

  SPST
S W I T C H           115 VAC

 60 Hz

 DIGITAL (2.2)
M U L T I M E T E R

V A R I A B L E  L O A D  
R E S I S T O R

M U L T I M E T E R

* Subst i tu te  230 V/60 Hz or  3  phase
   input  for  any TI  requi r ing 230 VAC 
   or  3  phase input .

                   NOTE:
I f  T I  is  equipped wi th  Externa l  Sens ing
termina ls ,  connect  the Dig i ta l  Mul t imeter  (2 .2)
across  the  Sens ing  te rmina ls  ins tead  
o f  the Var iab le  Load Res is tor .  

Figure 2.

4.2.2  To ensure that the TI is loaded to maximum current at maximum output voltage, determine maximum
Variable Load Resistor value from rating column in Appendix A and connect to Variable Load Resistor terminals
of Figure 2.  Adjust the Variable Load Resistor to ensure maximum current is drawn.
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4.2.3  If the TI is constant voltage, constant current supply, adjust the CURRENT control fully CW.

4.2.4  Set the Variac for a 115 VAC indication on the Multimeter.

4.2.5  Adjust the TI VOLTAGE control or set the output of the supply to the rated output voltage.

4.2.6  Close the SPST switch.

4.2.7  Adjust the Variac until the Multimeter indicates 105 VAC then 125 VAC for 115 V input or 207 VAC then
253 VAC for 230 V input while recording the indication of the Digital Multimeter for both line voltages.

4.2.8  The Digital Multimeter (2.2) change must indicate within the tolerance listed in the Regulation column
of Appendix A (Line Max).

4.2.9  Set the Variac for a 115 VAC indication on the Multimeter.

4.2.10  Record the Digital Multimeter (2.2) indication.

4.2.11  Open the SPST switch and ensure the Digital Multimeter (2.2) change from the recorded value of
step 4.2.10 indicates within the tolerance listed under the Regulation column (Load Max) of Appendix A.

4.2.12  Set the Variac for a 115 VAC indication on the Multimeter and close the SPST switch.

4.3  RIPPLE AND NOISE CALIBRATION:  (Constant Voltage)

4.3.1  Set Digital Multimeter as needed to measure VAC.

4.3.2  Set TI output to full load and measure the RMS ripple of the output voltage by setting the range switch of the
Digital Multimeter for the best possible ripple indication.

4.3.3  The Digital Multimeter (2.2) indication must not exceed the stated RMS ripple specification listed in
Appendix A.

4.3.4  Set the TI output to OFF and disconnect the Digital Multimeter (2.2) from the TI.

NOTE

Only accomplish the following steps if ripple and noise specification list p-p
values in Appendix A.

4.3.5  With the TI at full load, connect the Oscilloscope across the TI output terminals, observing polarity.

4.3.6  Set the output of the TI to ON and measure the p-p noise of the output voltage.

4.3.7  The Oscilloscope p-p noise indications must not exceed the p-p specifications listed in Appendix A.

4.3.8  Set the TI output to OFF and disconnect the test equipment from the TI.
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4.4  LINE AND LOAD REGULATION CALIBRATION:  (Constant Current)

NOTE

In Appendix A for Constant Current Regulation where the percentage of
regulation is listed in actual current, this value has been converted to percent
and listed under the regular value in parenthesis.  For example, at a value of
Constant Current:  ±250 µA DC at a full scale range of 10 ADC would be listed
as ±(0.0025% FS).

4.4.1  Connect the equipment as shown in Figure 3.

- +

-

+

+

-

TI

C
LO

S
E

D

O
P

E
N

  INPUT 
C O M M O N

300
AMP

100
AMP

10 AMP
  MAX

C O M M O N

POTENTIAL

S H U N T  B O X

* Substi tute 230 VAC/60 Hz or 3 phase 
   input for any TI requiring a
   230 VAC or 3 phase input.

VARIAC

AC INPUT

60 Hz

  SPST
S W I T C H

 DIGITAL (2.2)
 MULTIMETER

MULTIMETER 

VARIABLE LOAD 
RESISTOR

        Note:
Connect to Shunt Box
terminals as needed.

Figure 3.

4.4.2  To ensure that the TI is loaded to maximum current at maximum output voltage, determine maximum
Variable Load Resistor (resistance connected across SPST shorting switch plus resistance of Shunt Box) value from
rating column in Appendix A and connect to load resistor terminals of Figure 3.  Adjust the Variable Load Resistor
to ensure maximum current is drawn.

4.4.3  If the TI is a constant voltage, constant current supply, adjust the VOLTAGE control fully CW.  If the TI is a
constant current supply equipped with a VOLTAGE control, adjust for rated output voltage.

WARNING

Do not exceed the TI rated output current in step 4.4.5.

4.4.4  For a Digital Precision power supply, lower the load resistance by about 10%. Adjust the output voltage for
rated output only.

4.4.5  Adjust the TI CURRENT control or set the output of the supply to the rated output current.

4.4.6  Set the Variac for a of 115 VAC indication on the Multimeter.
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4.4.7  Set Digital Multimeter (2.2) as needed to measure VDC, record indication and calculate the current.

4.4.8  Adjust the Variac until the Multimeter indicates 105 VAC then 125 VAC for 115 V input or 207 VAC then
253 VAC for 230 V input while recording the indication of the Digital Multimeter (2.2) for both line voltages and
calculate the current for both line voltages.

4.4.9  The Digital Multimeter (2.2) change must indicate within the tolerance listed under the Regulation Line (Max)
column of Appendix A.

4.4.10  Set the Variac for a 115 VAC indication on the Multimeter.

4.4.11  Close the SPST Switch.

4.4.12  Record the Digital Multimeter (2.2) indication and calculate the current.

4.4.13  Open the SPST Switch.

4.4.14  The difference between steps 4.4.7 and 4.4.12 must indicate within the tolerance listed under the
Regulation Load (Max) column of Appendix A.

4.4.15  Set the TI to OFF.

4.5  RIPPLE CALIBRATION:  (Constant Current)

4.5.1  Set Digital Multimeter (2.1) as needed to measure VAC.

4.5.2  With TI at full load, connect Digital Multimeter (2.1) or the Oscilloscope across the TI OUTPUT terminals.

4.5.3  Set output of TI to ON and measure the ripple content of the OUTPUT current by setting the RANGE switch
of Digital Multimeter (2.1) or adjusting the SENSITIVITY controls of the Oscilloscope for best possible ripple
indication.

4.5.4  The Digital Multimeter (2.1) or Oscilloscope indication must not exceed (the stated ripple specifications
listed in Appendix A Times Load) Load  = DC Volts

DC Current

4.5.5  If applicable, attach a Limited Certification Label as per step 3.2, 3.5 or 3.6.

4.5.6  Set all POWER switches to OFF or STANDBY, disconnect and secure all equipment.

CALIBRATION PERFORMANCE TABLE

Not Required
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WP718............................A-19
WP-75 ............................A-19
WP-78 ............................A-20
XTS60-1.........................A-20
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