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IEEE Standards documents are developed within the Technical
Committees of the IEEE Societies and the Standards Coordinating
Committees of the IEEE Standards Board. Members of the committees
serve voluntarily and without compensation. They are not necessar-
ily members of the Institute. The standards developed within IEEE
represent a consensus of the broad expertise on the subject within the
Institute as well as those activities outside of IEEE which have
expressed an interest in participating in the development of the
standard.

Use of an IEEE Standard is wholly voluntary. The existence of an
IEEE Standard does not imply that there are no other ways to produce,
test, measure, purchase, market, or provide other goods and services
related to the scope of the IEEE Standard. Furthermore, the viewpoint
expressed at the time a standard is approved and issued is subject to
change brought about through developments in the state of the art and
comments received from users of the standard. Every IEEE Standard
is subjected to review at least every five years for revision or reaffir-
mation. When a document is more than five years old, and has not
been reaffirmed, it is reasonable to conclude that its contents, al-
though still of some value, do not wholly reflect the present state of the
art. Users are cautioned to check to determine that they have the latest
edition of any IEEE Standard.

Comments for revision of IEEE Standards are welcome from any
interested party, regardless of membership affiliation with IEEE.
Suggestions for changes in documents should be in the form of a pro-
posed change of text, together with appropriate supporting comments.

Interpretations: Occasionally questions may arise regarding the
meaning of portions of standards as they relate to specific applica-
tions. When the need for interpretations is brought to the attention of
IEEE, the Institute will initiate action to prepare appropriate re-
sponses. Since IEEE Standards represent a consensus of all con-
cerned interests, it is important to ensure that any interpretation has
also received the concurrence of a balance of interests. For this reason
IEEE and the members of its technical committees are not able to pro-
vide an instant response to interpretation requests except in those
cases where the matter has previously received formal consideration.

Comments on standards and requests for interpretations should be
addressed to:

Secretary, IEEE Standards Board
345 East 47th Street

New York, NY 10017

USA

IEEE Standards documents are adopted by the Institute of Electrical
and Electronics Engineers without regard to whether their adoption
may involve patents on articles, materials, or processes. Such adop-
tion does not assume any liability to any patent owner, nor does it
assume any obligation whatever to parties adopting the standards
documents.
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Foreword

(This Foreword is not a part of ANSI/IEEE Std 1122-1987, IEEE Standard for Digital Recorders for Measurements in
High-Voltage Impulse Tests.)

Since 1970, considerable work has been performed on the application of digitizers to measure-
ment in high-voltage (HV) impulse tests, and many laboratories have begun to use digitizers to
record HV tests. The existing standards on HV measurements made no explicit provision for the
use of digital recorders, and there was an urgent need to provide the necessary characteristics,
calibrations, and tests required to qualify a digitizer for recording HV tests.

IEC Technical Committee 42, "High Voltage Test Techniques,” formally approved the forma-
tion of a working group to prepare a standard on digital recorders for measurements in HV im-
pulse testing at its meeting in Montreal in March, 1985. The following year the IEEE authorized a
project on the same topic. An initial draft, based on the measurement requirements given in the
relevant HV standards (ANSI/IEEE Std 4-1978, IEEE Standard Techniques for High Voltage
Testing; IEC 60, Parts 1-4; and IEC 790-1984, Oscilloscopes and Peak Voltmeters for Impulse
Tests) and on the results of research done over the past decade, was circulated to both working
groups. From the outset there has been close liaison between the two committees, and it has been
agreed that each committee would try to provide its parent organization with standards that were
technically and substantially the same. In addition, the Working Group has made use of the
existing standards on Pulse Measurement (IEEE Std 194-1977, IEEE Standard Pulse Terms and
Definitions; and ANSI/IEEE Std 181-1977, IEEE Standard on Pulse Measurement and Analysis by
Objective Techniques). Close liaison has been maintained with TC 10 of the IEEE Instrumentation
and Measurement Society, "Waveform Measurement and Analysis."

This standard states the requirements for an impulse digitizer and the tests necessary to verify
that these requirements have been met. When an impulse digitizer is used and maintained in ac-
cordance with this standard it will meet the accuracy requirements presently demanded from
surge oscilloscopes.

A major difference between an oscillogram and a digital record is that the latter has a non-lin-
ear character that is introduced by the acts of sampling and quantization. Imperfections in the
practical implementation of sampling and quantization will lead to increased non-linearities.
The approach taken in this standard is to limit these non-linearities to values that are sufficiently
small that the digitizer can be treated as a quasi-linear device. In addition, resolution and sam-
pling rates are specified to ensure that the resolution of the impulse digitizer is as good as or better
than that of the best available impulse oscilloscopes. Impulse digitizers must meet accuracy re-
quirements (2% in amplitude measurements and 4% in time measurements, as specified in
ANSI/IEEE Std 4-1978, IEEE Standard Techniques for High Voltage Testing) without any signal
processing of the raw data. If these requirements are met, then signal processing is permitted in
order to enhance reading accuracy. However, the raw data must be retained and used to evaluate
the validity of the processing. This approach is very stringent but is justified on two counts: (1) a
stringent approach will assist in the acceptance of impulse digitizers, and (2) reasonably priced
but high quality digitizers that meet these stringent requirements are now available from several
manufacturers.

With one addition, the treatment outlined in this standard follows the conventional approach for
selection and qualification of surge oscilloscopes. Initial selection is made on the basis of nomi-
nal characteristics. The low frequency or dc performance is measured accurately and then the
degradation of performance for fast pulses is checked to ensure that the impulse digitizer can be
used to record the fastest impulse of interest. The addition is in the introduction of the concept of
impulse scale factor, which allows a systematic error of high resolution digitizers to be corrected
by direct calibration. This technique is described in more detail in 8.6, where two alternative
methods are given. The preferred method is pulse calibration as described in 8.6.1, but this re-
quires a specialized pulse generator that meets the specifications given in Table 3. However, the
- specialized pulse generator can be used to simplify the routine tests (Section 9).
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This standard was developed by the Working Group on Digital Recorders for Impulse Measure-
ment of the Digital Techniques in Electrical Measurements Subcommittee of the Power Systems
Instrumentation and Measurement Committee of the IEEE Power Engineering Society, in con-
junction with IEC Technical Committee 42, Working Group 08.

The Working Group on Digital Recorders for Measurements in High Voltage Tests has the fol-
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When the IEEE Standards Board approved this standard on December 10, 1987, it had the

following membership:

Donald C. Fleckenstein, Chairman

James H. Beall
Dennis Bodson
Marshall L. Cain
James M. Daly

Leslie R. Kerr
Jack Kinn
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Joseph L. Koepfinger*
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L. John Rankine
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Gary S. Robinson
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