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Introduction

(Thisintroduction is not part of IEEE Std C57.18.10-1998, |EEE Standard Practices and Requirements for Semiconduc-
tor Power Rectifier Transformers.)

Early editions of ANSI C57.18 were written for transformers used with pool cathode mercury arc rectifiers.
Thelast revision date for ANSI C57.18 was 1964. That standard did not reflect the practices that have devel -
oped with the use of semiconductor rectifying or converting devices, nor did it reflect the latest transformer
technology. As a result, much of it is inconsistent with current practices and with other related standards,
such as ANSI C34.2", that deal with semiconductor converters. This new standard is the result of the deci-
sion to write a new rectifier transformer standard instead of revising the old standard. Suggestions for
improvement of these practices will be welcomed.

Basic impulse level (BIL) ratings for windings connected to converters are not specified by ‘nis tanc.ord.
There are many practical reasons why windings connected to converters need not have a BIL et or vating.
These windings are often high-current, low-voltage windings that will not produce ANS' standad wave-
forms when tested. Interleaved windings cannot be impulse tested easily. Usually the cc werter and the
transformer are close coupled in a throat connection and not subject to lightning strikes. The ~onverter usu-
ally cannot withstand normal transformer BIL ratings for the winding voltages to which ey wre connected.
These conditions aren't always true, however. If a user wishes to have a 21I- 1.ting or test, this may be
arranged through commercial negotiations and technical specifications that ma, ove ride this standard. This
should also be acknowledged by the transformer manufacturer during the bidding process.

Hottest-spot winding temperatures are referred to in this standard. i hese cre not tested values. Hottest-spot
temperatures cannot be measured from a practical standpoint or preduc.ion units. Therefore, average wind-
ing temperatures plus a hottest-spot increment may be usea. There is continuing work in other standards
groups on this matter.

The methods of rating the transformer kVA and currents in previous editions of ANSI C57.18 were based on
the rms equivalent of a rectangular current wave ~hape based on the dc rated load commutated with zero
commutating angle. Thisisthe rms kVA and.cuiret method. All of the tablesin Clause 10 are based on this
traditional method. A new approach isto bze~ o ‘ransformer kVA and currents on the rms value of the fun-
damental current and kVA. Thisisthke fur Yamental kVA and current method. The fundamental kVA method
isinusein |EC standards. This approac: necds to be reflected in ANSI C34.2 and ANSI C34.3 aswell asin
this standard. The traditional tables & e rewained in Clause 10 to maintain its method. Both kVA values will
be shown on the nameplate *& ~ccusimodate either method. Specifying engineers should clearly define
whether they are specifyinn tl = tra litional rms k\VVA or the fundamental kVA so as to avoid confusion. RMS
kVA isbeneficial to users . tho uulize their primary metering on the transformer to monitor load. The funda-
mental kVA isrelated an ctly to the real power used by the rectifier or convertor. The rms kVA can be deter-
mined when the funacmer.tal kVA is given along with the harmonic spectrum for the load. The specifying
engineer is alwavs obligeted to supply the harmonic spectrum in order to properly rate and design the trans-
former. The 2 ecii ;ing engineer has overall system responsibility; definition of the harmonic spectrum is not
the transfo, mer manufacturer’s responsibility. The difference between the two methods should result in only
asmal! perca.tage error in KVA sizing, but in some cases it may be determined to be critical. Future coordi-
nation vith ANSI C34.2 and ANSI C34.3 working groups should give afinal direction with regard to kVA
rcting 1. thod.

Tv.0 cautionary notes are in order regarding testing.

First, errors may result when measuring losses on transformers with low power factors. Care must be exer-
cised in making the loss measurements for rectifier transformerswith high reactance and low losses. Test tol-

*A new working group has been formed to revise ANSI C34.2.
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erances should be held to 3% throughout the ranges of reactance and losses so as to accurately measure stray
losses for the harmonic calculations. There is ongoing work on this subject within the Loss Measurement
Working Group of the Performance Characteristics Subcommittee.

Second, other errors regarding resistance readings for losses or temperature rise tests are possible on low-
voltage, high-current windings having very low resistance, often with bolted joints. Connection losses may
ater normal resistance measurements. Work on this topic should be undertaken in the future.

The exact methodology for temperature rise testing using service losses enhanced with harmonics needs to
be more fully developed. After this standard has been in usg, it is expected that manufacturers and users will
develop more detailed preferred methods. Experience will also provide insight as to whether there are any
serious shortcomings in these methods. It is hoped that they will be found to be safely conservative It (s
believed that some development time is necessary with the new approach before exact methods are |.ve-
scribed.

Work should be done on future revisions to this standard to develop more detailed methods of . terphase
transformer loss testing. More precise methods for determining losses for commercial gue ‘antee purposes,
as well as thermal and magnetic capability, are needed. These were not attempted in thio stendard revision
due to lack of time.

This standard was developed by a Working Group of the Subcommittee on +=rfori yance Characteristics of
the |EEE Transformer Committee. The Working Group had the following membc-ziip:

Sheldon P. Kennedy, Chair

RajendraAhuja Philip J. Hopkinson B. K. Patel

John Armstrong Mike H. Iman Dhiru S. Patel

Kal Atout CharlesW. Je'.ison Charlie Pounds
Jacques Aubin Anthony J. J ynnat™ Guy Pregent

Roy A. Bancroft Ed Kalkstein Jeewan Puri
Alfons Bimbris Eric Kauffman Subhas Sarkar
Jerry L. Corkran Lawronce/. Kirchner Ibrahim Shteyh
John Crouse A.L:kline Anthony J. Siebert
John A. Ebert ~!en Ludbrook Hyeong Jin Sim
Joseph Foldi Rick Marek Kenneth R. Skinger
Jerry Frank Mlichael J. Mitelman Vis Thenappan
John Grace Glenn Morrissey Robert A. Veitch
Roger Hayes Kenneth Ziemann
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|IEEE Standard Practices and
Requirements for Semiconductor
Power Rectifier Transformers

1. Overview

1.1 Scope
This standard includes semiconductor power rectifier transfarmersi o 0 xdicated |oads rated

— Single-phase 300 kW and above
— Three-phase 500 kW and above

The scope of this standard excludes
— Static precipitators

— High-voltage converters for ac.nov - t?ansmission
— Other nonlinear loads

1.2 Mandatory requirer.xznts
When this standard i< usc 01 a mandatory basis, the words “shall” and “must” indicate mandatory require-

ments, and the words “should” and “may” refer to matters that are recommended and permitted, respec-
tively, but not randatory.

2. References

Wxen the following standards and guides referred to in this standard are superseded by an approved revision,
‘he latest revision shall apply.

ANS| C34.3-1973 (IEEE Std 444-1973), |EEE Standard Practices and Requirements for Thyristor Convert-
ersfor Motor Drives.!

1This standard has been withdrawn; however, copies can be obtained from Global Engineering, 15 Inverness Way East, Englewood, CO
80112-5704, USA, tel. (303) 792-2181.
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