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WARRANTY

John Fluke Mfg. Co., Inc. (Fluke) warrants this instrument to be free from defects in material and workmanship
under normal use and service for aperiod of 1 year from date of shipment. Software is warranted to operate in
accordance with its programmed instructions on appropriate Fluke instruments. Itis not warranted to be error
free. This warranty extends only to the original purchaser and shall not apply to fuses, computer media,
batteries or any instrument which, in Fluke’s sole opinion, has been subject to misuse, alteration, abuse or
abnormal conditions of operation or handling.

Fluke's obligation under this warranty is limited to repair or replacement of an instrument which is returned to
an authorized service center within the warranty period and is determined, upon examination by Fluke, to be
defective. If Fluke determines that the defect or malfunction has been caused by misuse, alteration, abuse, or
abnormal conditions of operation or handling, Fluke will repair the instrument and bill the purchaser for the
reasonable cost of repair. If the instrument is not covered by this warranty, Fluke will, if requested by
purchaser, submit an estimate of the repair costs before work is started.

To obtain repair service under this warranty purchaser must forward the instrument, (transportation prepaid)
and a description of the malfunction to the nearest Fluke Service Center. The instrument shall be repaired at
the Service Center or at the factory, at Fluke’s option, and returned to purchaser, transportation prepaid.
FLUKE ASSUMES NO RISK FOR IN-TRANSIT DAMAGE.

THE FOREGOING WARRANTY IS PURCHASER'S SOLE AND EXCLUSIVE REMEDY AND IS IN LIEU OF ALL
OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY IMPLIED
WARRANTY OF MERCHANTABILITY, OR FITNESS FOR ANY PARTICULAR PURPOSE OR USE. FLUKE
SHALL NOT BE LIABLE FORANY SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL DAMAGES OR
LOSS WHETHER IN CONTRACT, TORT, OR OTHERWISE.

CLAIMS

Immediately upon arrival, purchaser shall check the packing container againstthe enclosed packing listand
shall, within thirty (30) days of arrival, give Fluke notice of shortages or any nonconformity with the terms of the
order, If purchaser fails to give notice, the delivery shall be deemed to conform with the terms of the order.

The purchaser assumes all risk of loss or damage to instruments upon delivery by Fluke to the carrier. If an
instrument is damaged in transit, PURCHASER MUST FILE ALL CLAIMS FOR DAMAGE WITH THE CARRIER
to obtain compensation. Upon request by purchaser, Fluke will submit an estimate of the cost to repair
shipment damage.

Fluke will be happy to answer all questions to enhance the use of this instrument. Please address your
requests or correspondence to: JOHN FLUKE MFG. CO., INC., P.O. BOX C9090, EVERETT, WA 98206,



Declaration of the Manufacturer or Importer

We hereby certify that Fluke Model 792A is in complaiance with Postal Regulation Vfg.1045/1984 and
is RFI suppressed. The marketing and sale of the equipment was reported to the German Postal
Service. The right to retest this equipment to verify compliance with the regulation was given to the
German Postal Service.

Bescheinigung des Herstellers/Importeurs

Hiermit wird bescheinigt, dap Fluke Model 792A in Ubereinstimmung mit den Bestimmungen
der Amtsblattverfugling Vfg. 1045/1984 funk-entsort ist. Der Deutschen Bundespost

wurde das Inverkehrbringen dieses Gerates angezeigt und die Berechtigung zur Uberpriifung
der Serie auf Einhaltung der Bestimmungen eingeraumt.

John Fluke Mfg. Co., Inc






SAFETY SUMMARY

SAFETY TERMS IN THIS MANUAL

This instrument has been designed and tested in accordance with IEC Publication 348, Safety
Requirements for Electronic Measuring Apparatus. This Operator Manual contains information,
warnings, and cautions that must be followed to ensure safe operation and to maintain the transfer
standard in a safe condition. Use of this equipment in a manner not specified herein may impair the
protection provided by the equipment.

WARNING statements identify conditions or practices that could result in damage to
equipment.

CAUTION statements identify conditions or practices that could result in personal injury or
loss of life.

SYMBOLS MARKED ON EQUIPMENT

/ DANGER — High voltage.
'J_— Ground (earth) terminal.

Attention — refer to the manual. This symbol is to indicate that information about usage of a
feature is contained in the manual.

POWER SOURCE

The power pack is intended to operate from a power source that will not apply more than 264V ac rms
between the supply conductors or between either supply conductor and ground. A protective ground
connection by way of the grounding conductor in the power cord is essential for safe operation during
battery charging.

USE THE PROPER FUSE
To avoid fire hazard, use only a fuse identical in type, voltage rating, and current rating as specified

on the rear panel fuse rating label. The use of makeshift fuses and bypassing fuse holders is
prohibited.

GROUNDING THE TRANSFER STANDARD

The transfer standard is a Safety Class | (grounded enclosure) instrument as defined in IEC 348. The
enclosure must be grounded through the grounding conductor of the power pack power cord, or if
operated with the power pack unplugged, through the front panel GROUND binding post.

USE THE PROPER POWER CORD
Use only the power cord and connector appropriate for the voltage and plug configuration in your
country.

Use only a power cord that is in good condition.

Refer cord and connector changes to qualified service personnel.



DO NOT OPERATE IN EXPLOSIVE ATMOSPHERES

To avoid explosion, do not operate the transfer standard in an atmosphere of explosive gas.

DO NOT REMOVE COVER

To avoid personal injury or death, do not remove the transfer standard or power pack cover. Do not
operate the transfer standard without the cover properly installed. Normal calibration is accomplished
with the cover closed, and there are no user-serviceable parts inside the transfer standard, so there
is no need for the operator to ever remove the cover. Access procedures and the warnings for such
procedures are contained in the Service Manual. Service procedures are for qualified service
personnel only.

DO NOT ATTEMPT TO OPERATE IF PROTECTION MAY BE IMPAIRED
If the transfer standard appears damaged or operates abnormally, protection may be impaired.
Do not attempt to operate it. When in doubt, have the instrument serviced.

DO NOT SERVICE UNLESS QUALIFIED TO DO SO
Do not perform internal service or adjustment of this product, including replacing the batteries in the
power pack, unless you are qualified to do so.

USE CARE WHEN SERVICING WITH POWER ON

High voltages exists at several points inside the power pack. To avoid personal injury, do not
touch exposed connections and components while power is on.

Disconnect power before removing protective panels, soldering, or replacing components.
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Section 1
Introduction and Specifications

INTRODUCTION 1-1.

The 792A AC/DC Transfer Standard is a laboratory standard instrument that
calibrates ac voltage calibrators, ac/dc transfer standards, and ac voltmeters. It
consists of four main components: a transfer standard sensor unit (called the transfer
standard in this manual), power pack, 1000V range resistor, and transfer switch.

Inputs are accepted in the range 2 mV to 1000V rms, 10 Hz up to 1 MHz, with a
maximum Volt-Hertz product of 10%. The 792A compares the heating effect of an ac
voltage with that of a known dc voltage (or other ac voltage). Sensing the rms value is
done entirely without thermocouples and the drawbacks that accompany them. (See
The Fluke RMS Sensor, paragraph 1-3, for more information.)

The transfer standard accepts dc and ac voltages through a stainless steel Type “N”
INPUT connector and presents a dc voltage at the front panel DC OUTPUT binding
posts that is linearly proportional to the rms potential of theinput. A digital voltmeter
of 61%-digit resolution or better can be used to resolve the 2.0V nominal full-scale
output.

An OVERLOAD indicator and beeper warns of input overloads. Even though the
transfer standard is protected electronically from overioads, it is a delicate laboratory
instrument and should be treated with extreme care.

Before operating the transfer standard, be sure to read Sections 2 and 3, particularly
the WARNING that explains the restriction to use only sources that are current-limited
t0 200 mA or less (at the beginning of Section 2), and the CAUTION about observing
the voltage protection level limits for each INPUT RANGE setting (at the beginning of
Section 3).

THE FLUKE RMS SENSOR 1-2.

At the center of the 792A is the patented Fluke RMS Sensor, a solid-state TVC
(thermal voltage converter) that offers many advantages over thermocouple-based
TVCs. Thermocouple-based ac/dc transfer standards present an output with a
square-law response and require a Lindeck potentiometer or nanovoltmeter to resolve
their millivolt-level output.



STANDARD EQUIPMENT

The Fluke RMS Sensor circuit operates in the 2V range, so its output can be resolved
by the dc voltage function of a 6/4-digit DMM such as the Fluke 8505A. The Fluke
RMS Sensor has a shorter time constant, small reversal error, and better frequency
response. In addition, the output of the 792A has a linear rather than square-law
response.

STANDARD EQUIPMENT 1-3.

Model 792A includes one of each of the separate components described next.
Additional power packs can be ordered for operating convenience.

792A AC/DC Transfer Standard 1-4.

The 792A AC/DC Transfer Standard is called the transfer standard in this manual. To
operate, it must be connected to a charged Model 792A-7001 Power Pack. The front
panel has an INPUT RANGE knob, an OVERLOAD indicator, and low-thermal
tellurium-copper binding posts for OUTPUT HI, LO, GUARD, and GROUND
(earth). The rear panel has a stainless steel Type “N” input connector for the signal to
be measured. This connector also mates with the 792A-7002 1000V Range Resistor for
use in the 2.2V INPUT RANGE setting to provide a 1000V range.

792A-7001 Power Pack 1-5.

The 792A-7001 Power Pack provides operating power for the transfer standard. The
power pack contains batteries that power the transfer standard for20to80 hoursona
charge, depending on the INPUT RANGE setting. The state of calibration of the
transfer standard is unaffected by variations in power packs, so spare power packs can
be used when continuous operation for longer periods is required. If the transfer
standard requires calibration, ship only the transfer standard unit and 1000V range
resistor to Fluke. Power pack battery charge time and life are provided in the
specifications.

792A-7002 1000V Range Resistor 1-6.

The 792A-7002 1000V Range Resistor is a precision resistor with a low power
coefficient designed specifically for fast-settling ac-dc transfers. Inputs between 200V
and 1000V are accepted by the 1000V range resistor INPUT connector. The 1000V
range resistor OUTPUT is connected directly to the transfer standard rear panel
INPUT connector. The transfer standard range is set to 2.2V. The 1000V range resistor
is calibrated with the transfer standard and is therefore not interchangeable with other
1000V range resistors.

792A-7003 Transfer Switch 1-7.

The 792A-7003 Transfer Switch provides a way to switch between transfer standard
input sources with minimal error. The switch is recommended whenever separate ac
and dc or ac and ac sources are used in a transfer.



SERVICE AND CALIBRATION INFORMATION

Stainless Steel Type “N”’ Extender 1-8.

One Type “N” extender is shipped with each 792A. Install the extender on the transfer
standard rear panel INPUT connector and leave the extender in place. The transfer
standard was calibrated with this extender in place (plus one half of a Type “N” tee
connector).

The extender serves two purposes:

1. It makes it easier to reach the tightening ring to firmly secure the connector to the
1000V range resistor or transfer switch.

2 Itsaves the transfer standard INPUT connector from wearing out. When the Type
“N” connector begins to wear out, the part wearing out is this disposable extender.
The extender is relatively inexpensive and can easily be replaced by ordering Fluke
part number 875443.

Power Pack Cable 1-9.

One power pack cable is supplied to connect the transfer standard to the power pack.
An extra power pack cable can serve as a backup if the power cable is lost, or as an
operating convenience for users who keep extra power packs on hand. Extra power
pack cables can be obtained by ordering Fluke part number 867254.

ACCESSORY 792A-7004 FLUKE A40 CURRENT SHUNT ADAPTER 1-10.

The optional accessory 792A-7004 Fluke A40 Current Shunt Adapter provides a way
to attach a Fluke Model A40 Current Shunt to the transfer standard INPUT
connector. Appendix B has a diagram that shows how to connect and use this adapter
to make current measurements or transfers using the 792A.

SERVICE AND CALIBRATION INFORMATION 1-11.

When manufactured, each 792A is calibrated and thoroughly verified using a system of
standards and methods that meets or exceeds the requirements of MIL-STD-45662A.
The 792A is warranted to the original purchaser for a period of one year beginning on
the date received. The warranty is located at the front of this manual.

See the 792A Test Report that was shipped with your transfer standard for the date
recertification is due. The ac-dc difference values on the Test Report are valid for one
year. Recertification requires reshipping the 792A transfer standard unit and 1000V
range resistor to the Fluke Technical Service Center in Everett, WA. (See the current
Fluke catalog for the address.) Do not send the power pack. Use the original carton to
ship the transfer standard. If the original carton is not available, you can order a new
one from a Fluke Technical Service Center. The cost of calibrating to original
specifications is shown in the Fluke catalog as number 792A-000 in the price list.

WARNING

SERVICE PROCEDURES, INCLUDING REPLACEMENT OF BATTERIES IN
THE 792A POWER PACK, ARE TO BE DONE BY QUALIFIED SERVICE
PERSONNEL ONLY. TO AVOID ELECTRIC SHOCK OR FIRE, DO NOT
SERVICE THE 792A UNLESS YOU ARE QUALIFIED TO DO SO.



SPECIFICATIONS

Section 5 contains servicing information, the tuning procedure, and a basic calibration
procedure. However, be sure that you want to take over the traceability responsibilities
if you do not send the unit to Fluke for repair, adjustment, or calibration. Any
procedure that involves opening the cover of the transfer standard sensor unit or
1000V range resistor invalidates calibration.

SPECIFICATIONS 1-12.

Specifications in Table 1-1 are valid after the 792A has stabilized with the power on or
off for at least 12 hours in the working environment, and after it has warmed up with
the power on for at least 15 minutes. For best accuracy in the 22mV,220mV, and 700
mV ranges, set the INPUT RANGE knob to the correct range at least five minutes
before beginning the first transfer in that range. Absolute uncertainty includes
stability, temperature coefficient, and traceability to legal standards.

1-4
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SPECIFICATIONS

Table 1-1. Specifications (cont)

Settling Time ‘
RANGE SETTLING TIME (SECONDS)
22mV 60
220 mV 60
700 mV 60
22V 30
7V 30
22V 30
70V 30
220V 30
1000V 30

Output Characteristics

Impedance: <30 milliohms
Current: up to 20 mA drive capability

Protection: Protected against damage due to high voltage up to 200V, provided the peak current
does not exceed 50 mA. May be shorted indefinitely without damage to the instrument.

Tolerance: The nomial output voltage at full scale, with tolerances, is shown below.

INPUT RANGE FULL SCALE OUTPUT TOLERANCE
22mV 2.0V 5% + 5.3 mV
220 mV 2.0V 5% + 760 uV
700 mV 2.0V 5% + 500 pV
2.2V 1.9V 10% + 300 pV
7V 2.0V 10% + 300 puV
22V 2.0V 10% + 300 uV
70V 2.0V 10% + 300 puV
220V 2.0V 10% + 300 pV
1000V 1.8V 10% + 300 pV

Battery Characteristics

The Power Pack contains four 6V sealed, lead-acid, gelled-electrolyte batteries. The following
characteristics are typical and apply at 23°C:

Battery Life: 22 mV to 700 mV ranges, 24 hours ; 2.2V to 1000V ranges, 72 hours
Battery Charge Time: 16 hours to full charge

Operating Time Remaining with LOW BAT Lit: 22 mV to 700 mV ranges, 30 minutes; 2.2V to
1000V ranges, 60 minutes
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Table 1-1. Specifications (cont)

DC Reversal Error

The following table is relative to the input voltage and applies over each entire range.

INPUT RANGE INPUT VOLTAGE MAXIMUM REVERSAL ERROR

22mV 2to 22 mV 90 uv

220 mV 22to0 220 mV 90 uVv

700 mV 220 to 700 mV 90 uv

2.2V 700 mV to 2.2V 10 ppm
7V 22t0 7V 10 ppm
22V 7 to 22V 10 ppm
70V 22to 70V 10 ppm
220V 70 to 220V 10 ppm
1000V 220V to 1000V 10 ppm

Input Impedance

INPUT IMPEDANCE
INPUT RANGE
RESISTANCE SHUNT CAPACITANCE
22 mV 10 MQ <40 pF
220 mV 10 MQ <40 pF
700 mV 10 MQ <40 pF
2.2V 420Q <20 pF
7V 1.2 kQ <20 pF
22V 4.0 kQ <20 pF
70V 12kQ <20 pF
220V 40 kQ <20 pF
1000V 200.4 kQ <20 pF

Maximum Input Voltage

The following table lists both the maximum operational and the non-destructive rms voltages.

MAXIMUM INPUT VOLTAGE
INPUT RANGE
OPERATIONAL NON-DESTRUCTIVE
22mV 22 mV 3V
220 mV 220 mV 3V
700 mV 700 mV 3V
2.2V 2.2V 50V
N v 50V
22V 22V 50V
70V 70V 130V
220V 220V 250V
1000V 1000V 1000V
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Table 1-1. Specifications

General Soecifications

‘temperatur< owoilization: Allow 12 houis staomization time in the environment ot use.
Warm-up Time: 15 minutes with the power on, after stabilization time.
Temperature Performance: Operating: 11°C to 35°C.

Calibration: 18°C to 28°C.

Storage: -40°C to 50°C.

Relative Humidity: Operating: <75% to 30°C, <70% to 35°C.
Storage: <95%, non-condensing.

Altitude: Operating: to 3,050m (10,000 ft). Non-operating: to 12,200m (40,000 ft).

Safety: Designed to comply with UL1244(Rev.1987); IEC 348-1978; IEC 1010-1-1990; CSA
BULLETIN 556B; and ANSI/ISA-S82.01-1988.

Input Low Isolation: 20V pk to chassis; 10V pk to guard

Guard Isolation: 10V pk to chassis ; 10V pk to input connector shell

EMI/RFI: Meets VDE 0875 Level K. Complies with FCC Rules Part 15, Sub-Part B, Class B.
Reliability: {MIL-STD-28800D, para 3.13.3}

Line Power: 50 to 60 Hz +5% allowed about selectable nominal line voltages: 100V, 120V,
220V, 240V £10%. Maximum power: 45 VA

Size:

Transfer Unit: Height 17.8 cm (7 in), plus 1.5 cm (0.6 in) for feet; Width 21.6 cm (8.5 in);
Depth 30.5 cm (12 in).

Power Pack: Height 17.8 cm (7 in), plus 1.5 cm (0.6 in) for feet; Width 21.6 cm (8.5 in);
Depth 30.5cm (12 in).

1000V Range Resistor: Height 7.6 cm (3 in); Width 8.9 cm (3.5 in); Depth 14.0 cm (5.5 in).

Transfer Switch: 7.6 cm (3 in); Width 8.9 cm (3.5 in); Depth 14.0 cm (5.5 in).
Weight:

Transfer Unit: 8.4 kg (18.5 lbs)

Power Pack: 8.9 kg (19.5 Ibs)

1000V Range Resistor: 1.6 kg (3.5 Ibs)
Transfer Switch: 1.6 kg (3.5 Ibs)
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Section 2
Installation

WARNING

TO AVOID ELECTRIC SHOCK AND TO CONFORM TO IEC SAFETY CLASS
I, USE ONLY WITH SOURCES THAT ARE PROTECTED FROM SHORT
CIRCUIT WITH CURRENT-LIMITING TO 200 mA OR LESS.

INTRODUCTION 2-1.

This section provides instructions for the following:

Unpacking

Installation

Selecting line voltage

Replacing the power pack fuse
Connecting the power pack to line power

Because this section explains fusing and operating environment requirements, you
should read this section before operating the 792A. Instructions for connecting cables
to other standards and to a UUT (Unit Under Test) during operation are in Section 3.

UNPACKING AND INSPECTION 2-2.

The 792A is shipped in a container that is specially designed to prevent damage during
shipping. Inspect the 792A carefully for damage, and immediately report any damage
to the shipper. Instructions for inspection and claims are included in the shipping
container.

If you need to reship the 792A, use the original carton. If the original carton is
unavailable, you can order a new carton from a Fluke Technical Service Center.

When you unpack the 792A, check for all the standard equipment listed in Table 2-1.
Also check for accessories if any were ordered. Report any shortage to the place of
purchase or to the nearest Technical Service Center. (A List of Technical Service
Centers is located in Appendix B of this manual.) If performance tests are required for
your acceptance procedures, refer to Section 5 for instructions.

Line power cords available from Fluke are listed in Table 2-2 and illustrated in Figure
2-1.



UNPACKING AND INSPECTION

Table 2-1. Standard Equipment

AC Line Cord

Spare .25A, SLOW BLOW 250V Fuse
Stainless Steel Type “N” Extender
792A Instruction Manual

792A Test Report

Certificate of Calibration

ITEM MODEL OR PART NUMBER
792A AC/DC Transfer Standard 792A
792A Power Pack 792A-7001
792A 1000V Range Resistor 792A-7002
792A Transfer Switch 792A-7003
Power Pack Cable 867254

(See Table 2-2 and Figure 2-1)
166306
875443
871723
(None)
(None)

Table 2-2. AC Line Cords Available for Fluke Instruments

TYPE VOLTAGE/CURRENT FLUKE OPTION NUMBER
North America 120V/15A LC-1
North America 240V/15A LC-2
Universal Euro 220V/16A LC-3
United Kingdom 240V/13A LC-4
Switzerland 220V/10A LC-5
Australia 240V/10A LC-6
South Africa 240V/5A LC-7
LC-1 LC-2 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>