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IEEE Standards d o c u m e n t s are deve loped within the Technical C o m ­
mittees o f the IEEE Societ ies and the Standards Coordinat ing C o m m i t ­
tees o f the IEEE Standards Board . Members o f the commi t t ees serve 
voluntarily and wi thou t compensa t i on . T h e y are no t necessarily mem­
bers o f the Institute. The standards deve loped within IEEE represent 
a consensus o f the broad expert ise o n the subject within the Institute 
as well as those activities outs ide o f IEEE which have expressed an in­
terest in participating in the d e v e l o p m e n t o f the standard. 

Use o f an IEEE Standard is w h o l l y voluntary . The existence o f an 
IEEE Standard d o e s n o t imply that there are no other ways to pro­
duce , test, measure, purchase, market , o r provide other g o o d s and ser­
vices related t o the s c o p e o f the IEEE Standard. Fur thermore, the view­
poin t expressed at the t ime a standard is approved and issued is subject 
to change brought a b o u t through deve lopments in the state o f the art 
and c o m m e n t s received f rom users o f the standard. Every IEEE Stan­
dard is subjected to review at least o n c e every five years for revision 
or reaffirmation. When a d o c u m e n t is m o r e than five years o l d , and has 
no t been reaffirmed, it is reasonable to c o n c l u d e that its contents , 
al though still o f s o m e value, d o no t w h o l l y reflect the present state o f 
the art. Users are cau t ioned t o check t o determine that they have the 
latest edi t ion o f any IEEE Standard. 

C o m m e n t s for revision o f IEEE Standards are w e l c o m e from any 
interested party, regardless o f membersh ip affiliation with IEEE. Sug­
gestions for changes in d o c u m e n t s should be in the form o f a p roposed 
change o f text , together with appropriate support ing c o m m e n t s . 

Interpretations: Occas ional ly quest ions may arise regarding the mean­
ing o f por t ions o f standards as they relate t o specif ic applicat ions. When 
the need for interpretations is brought to the attention o f IEEE, the 
Institute will initiate act ion to prepare appropriate responses. Since 
IEEE Standards represent a consensus o f all conce rned interests, it is 
important to ensure that any interpretation has also received the c o n ­
currence o f a balance o f interests. For this reason IEEE and the mem­
bers o f its technical commi t t ee s are no t able to provide an instant re­
sponse to interpretation requests e x c e p t in those cases where the matter 
has previously received formal cons idera t ion . 

C o m m e n t s on standards and requests for interpretations should be ad­
dressed t o : 

Secretary, IEEE Standards Board 
3 4 5 East 47th Street 
N e w Y o r k , N Y 1 0 0 1 7 
U S A 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 25,2026 at 15:04:44 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 449-1984

http://www.avadocuments.com/doc/ieee-449-1984
http://www.avadocuments.com/doc/ieee-449-1984


F o r e w o r d 

(This Foreword is not a part of IEEE Std 449-1984, IEEE Standard for Ferroresonant Voltage Regulators.) 

The purpose o f this s tandard is to provide a c o m m o n ground of unders tanding be tween engineers 
involved in the design, manufacture , sale, and use o f ferroresonant transformers. It pertains to fer­
roresonant t ransformers used as regulators in e lectronic power supplies and in other equipment where 
the inherent propert ies o f vol tage regula t ion and current l imi t ing are useful. 

A t the t ime this s tandard was approved, the Ferroresonant Transformers Subcommit tee of the Elec­
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fol lowing membersh ip : 
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IEEE Standard for 
Ferroresonant Voltage Regulators 

1. Scope 

This standard pertains to ferroresonant volt­
age regulators which operate at re lat ively con­
stant frequencies and provide substantial ly 
constant output vol tages in spite of relat ively 
large changes of input vol tage , and to control led 
ferroresonant regulators which mainta in sub­
stantial ly constant output vol tages regardless of 
variat ions, within l imits , o f input vol tage , tem­
perature, f requency, and output load. Guides to 
applicat ion and test procedures are included. 
Provis ion is made for relat ing the characterist ics 
of ferroresonant regulators to associated rec­
tifiers and circuits . Definit ions pertaining to fer-
roresonance and ferroresonant regulators which 
have not been found e lsewhere are included with 
an appropriate discussion. 

This standard includes, but is not l imited to, 
the fol lowing types o f ferroresonant regulators: 

(1) Series ferroresonant regulators 
(2) Series-parallel ferroresonant regulators 

(electrically connected) 
(3) Ferroresonant t ransformer regulators 

(magnet ica l ly coupled) 
(4) Control led ferroresonant regulators 

2 . References 

[1] A N S I S l .4 -1971 (R1976) , Specification for 
Sound Level Meters . 1 

[2] A N S I / I E E E Std 100-1977, IEEE Standard 
Dict ionary o f Electrical and Electronics Terms . 

[3] A N S I / I E E E Std 260-1978, IEEE Standard 
Letter Symbols for Units of Measurement (SI 
Uni ts , Cus tomary Inch-Pound Units , and Cer­
tain Other Uni ts) . 

•ANSI documents are available from the Sales Department 
of American National Standards Institute, 1430 Broadway, 
New York, NY 10018. 

[4] A N S I / I E E E Std 280-1968, IEEE Standard 
Letter Symbols for Quanti t ies used in Electrical 
Science and Electrical Engineer ing. 

[5] IEEE Std 389-1979, IEEE Recommended 
Pract ice for Test ing Electronic Transformers and 
Inductors. 

[6] IEEE Std 436-1977, IEEE Guide for Mak ing 
Corona (Partial Discharge) Measurements on 
Electronics Transformers. 

3. Definitions, Symbols, and Circuit 
Schematics 

3.1 Elect r ica l Terms . The electrical terms 
used in this standard shall be in accordance with 
those given in A N S I / I E E E Std 100-1977[2] . 2 

3.2 S y m b o l s . The letters and graphic symbols 
used in this standard shall be in accordance with 
A N S I / I E E E Std 260-1978[3] and A N S I / I E E E 
Std 280-1968[4] insofar as they apply, except as 
herein stated. 

3.3 Defini t ions 
3.3.1 fe r roresonance . The steady-state mode 

of operat ion that exists when an al ternat ing volt­
age of sufficient magni tude is applied to a circuit 
consist ing of capaci tance and ferromagnet ic 
inductance causing changes in the ferromagnet ic 
inductance which are repeated each half cycle . 

NOTE: When certain critical relations exist among the cir­
cuit parameters, self-sustaining subharmonic or harmonic 
oscillations may also be excited in the circuit. 

3.3.2 ferroresonant vol tage regula t ion. The 
effect obtained by the l imit ing action of the sat­
urat ion characterist ic o f the magnet ic material 
in a ferroresonant circuit , which regulates the 

2 The numbers in brackets correspond to those of the refer­
ences listed in Section 2. 
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Fig 1 
Basic Series Ferroresonant 

Vol tage Regulator 

output vol tage over a specified range of input 
vol tages and a specified frequency of exci tat ion. 
NOTE: This effect regulates the half-cycle average value of 
the output voltage. 

3.3.3 Fer roresonant V o l t a g e Regula to rs 
3.3.3.1 basic series fer roresonant vo l tage 

regula tor . This regulator consists of a series 
connect ion of a saturat ing inductor and a capaci­
tor connected across the source. The load is induc­
t ively or conduct ive ly coupled to the saturat ing 
inductor. See Fig 1. 

NOTE: Applications of this circuit are limited by the requi­
site large ratio of reactive to real powers. 

3.3.3.2 basic series parallel fer roresonant 
vol tage regulator . This regulator consists of an 
essentially l inear inductor connected in series 
with a parallel combina t ion of a nonl inear induc­
tor and a capacitor. This combinat ion is con­
nected across the source as shown in Fig 2. Load 
vol tage is derived by induct ive or conduct ive cou­
pl ing to the nonl inear inductor. 

3.3.4 fer roresonant vol tage regulator trans­
f o r m e r . 3 A high-reactance transformer employ­
ing magnet ic shunts that a l low the magnet ic 
functions of the basic series parallel ferroreso­
nant regulator circuits to be combined into a sin­
gle magnet ic component . See Figs 3 and 4. 

3.3.4.1 pr imary winding . The winding of 
the ferroresonant transformer to which the input 
vol tage is applied. 

3.3.4.2 output winding . The winding of the 
ferroresonant transformer used to provide the 
regulated output vol tage . 

NOTE: It is wound on the secondary section of the core and 
separated from the primary by a magnetic shunt. 

.3.3.4.3 resonat ing winding . The winding of 
the ferroresonant transformer used to connect 
the resonating capaci tance to the circuit. 
NOTE: It is wound on the secondary section of the core and is 
separated from the primary winding by a magnetic shunt. It 
may itself be the output winding or a portion of the output 
winding. 

3.3.4.4 pr imary sect ion o f the co re . The 
section of the core of a ferroresonant transformer 
on which the pr imary winding is wound. 

3.3.4.5 secondary sec t ion o f the co re . The 
section of the ferroresonant transformer on 
which the output and resonating windings are 
wound . In steady-state operat ion, this section of 
the core is normal ly driven into magnet ic satura­
tion. 

•'Hereafter referred to as a ferroresonant transformer. 

Fig 2 
Basic Series Parallel Ferroresonant Voltage Regulator 
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