LOAD TAP CHANG NG AC VOLTAGE REGULATOR BACKGROUND OF THE | NVENTI ON FI ELD OF
THE | NVENTI ON This invention relates to a |oad tap changi ng AC vol t age
regul at or which can contribute to acconplishnent of .such purposes as energy
saving. PRIOR ART Conventionally, as a-dad tap changi ng AC vol tage

redgul ator that can 14 k t ' It being
kept connected, a IL§% Bta-'p-)Agh?r‘]}gf\ﬁ'gngns orge@'fﬁeggﬂ%gﬁﬁbﬁ g. 9 has
been used. The | oad tap changing transformer 50 is provided with a primary

wi nding P and a secondary pphpgi a r ving a tapped
secondary wi nding S2, and %@g@%%ngiﬁﬁﬁoémﬁ rimary w nding P3
I's connected to the secondary winding S2 in the main transforner 51 and
whose secondary winding S3 is npe dod e SQE | t he secondary
winding S1 in the main transf&rrlgleﬁ &ﬁ THkFﬂ)Vﬁéﬂth circuitry only for
one phase is shown. Wth the said conventional |oad tap changi ng
transfornmer 50, q_t_ap_chan eover for the said éecondar w _ndi ng .S2 can

t ;

change the out putl higl inyentign: Kelatesd tohBelead Aapa ngiags Bbndeelyage
Wi nding SI tditBfofl8IWhidHSEN TEohtribate OMREC! SScompIRREnt! 181t Neuch
secondary wnding S3 in the series transforner 52, the |oad tap changi ng
t r ansf or ner pPeSe® @S f BREIGYRAMNPY as an addi ng type (or subtracting

type), which has presented a problemthat the variation in output voltage
that is caused by a variation in -2- input voltage or a change in

| oad cannot closely be PRIOR ART

Conventionally, as a load tap changing AC voltage regulator
that can stabilize the output voltage to the load with it being kept
connected, a load tap changing transformer 50 as shown in Fig.
9 has been used.

The load tap changing transformer 50 is provided with a
primary winding P and a secondary winding S1, a transformer 51
having a tapped secondary winding $2, and a series transformer
B2 whose primary winding P3 is connected to the secondary
winding 82 in the main transformer 51 and whose secondary
winding S3 is connected in series with the secondary winding §1
in the main transformer 51, In Fig. 9. the circuitry only for one
-phase is shown.

With the said conventional load tap changing transformer 50,
a tap changeover for the saild secondary winding S2 can change
the output voltage to the load, however, because the secondary
winding S1 in the main transformer 51 is connected in series with
the secondary winding S3 in the series transformer 52, the load
tap changing transformer 50 always functions only as an adding
type (or subtracting type). which has presented a problem that
the variation in output voltage that is caused by a ‘variation in



accommodated resulting in Inpossibility of supplying steady power for the
vari ety of | oads. SUMMARY OF THE | NVENTION This invention is provided in

consi deration of the above- stated situation, and intends to offer a | oad
tap changing AC vol tage regul ator which 3§n cl osely acconmodate the

vari ation,in out put vol t age caused by a riation in input vol tage or
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i nput vol tfage theomvariedyaofpdords.supply 2 with the main transformer 3 to
supply it for the |oad, and changes taps by nmeans of the sem conductor
contacts for the auxi Ilary winding Installed in the said main transformer 3
to change the output vol t aSENMMARY IQRJITHEJNVENTION ures having a tap
changi ng control nmeans 5 which detects the variation in output voltage to
the load that is caused by a-variation in input voltage fromthe AC power
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to flow through the auxiliary winding Sa by the tap changeover “for
auxi | i ary FnmwR f 'BNﬁEF DESCRI PTI ON OF THE DRAW NGS

The load tap changing AC voltage regulator of the present
invention is a load tap changing AC voltage regulator 1 that
transforms the input voltage from the AC power supply 2 with the
main transformer 3 to supply it for the load, and changes taps by
means of the semiconductor contacts for the auxiliary winding
installed in the sald main transformer 3 to change the output
voltage to the load, and that features having a tap changing
control means 5 which detects the variation in output voltage-to
the load that is caused by a variation in input voltage from the
AC powsr supply 2 and changes the taps of the auxiliary winding
Sa for appropriate taps to compensate for the variation in output
voltage without causing instantaneous disconnection : a series
transformer 4 adds to or subtracts from the output voltage a
certain voltage for compensating for the variation in output voltage
that results from the tap changeover for the auxiliary winding Sa
provided by the tap changing control means 5; and a current
limiting reactor 6 which suppresses the circulating current caused
to flow through the auxiliary winding Sa by the tap changeover
for the auxliary winding' Sa.

BRIEF DESCRIPTION OF THE DRAWINGS



-3- Fig. 1 is a block diagramillustrating a preferred enbodi nent of the

| gad tap changi ng AC vol tage regul ator of the present invention. Fig. 2 is
a diagramillustrating the changeover with the tap changing contacts in the
preferred enbodi nent of the present invention. Fig. 3 is a diagram
ildustrating a type of operation of thegurrent limting reactor in the
preferred enmbodi nent of the present invention. Fig. 4 is a diagram

i | lustrating anbighet tsy@e biockpdiagraom tblusﬁmtmgraeprefemodu ambedlmenh n
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AC vol t agénventibat or of the present invention. Fig. 6 is a w nding
configuration diagram showing a three- phase transfornmer of three-phase
i nput and t hree-phase output as an application of the preferred enbodi nent

of the present [y ent Isora Eia@raﬁs'muétwtmbnﬁnéoaﬁaaaéewenmﬂtwgfmn £4ppW ng

a Scott- caonnected transforngr ree ase I nput and singl e-phase two
out put s aﬁhﬁﬂgiﬁﬁl i cemtastsorin h&rq)rar%faré@dembpﬁiﬁn@mf ahcthe e Prasent

i nvention.j, ﬁ ﬁ is a winding configuration diagram showi ng a V-
transforner 0  ee- phase I nput and singl e- phase one output as an
application of the preferred enbodi nent of the present 4 invention.

Fig. 3 is a diagram illustrating a type of operation of the
current limiting reactor in the preferred embodiment of the present
invention.

Fig. 4 is a diagram illustrating another type of operation of
- the current limiting reactor in the preferred embodiment of the
present invention.

Fig. 5 is a biock diagram illustrating another preferred
embodiment of the load tap changing AC voltage regulator of the
present invention.

Fig. 8 is a winding configuration diagram showing a three-
phase transformer of three-phase input and three-phase output as
an application of the preferred embodiment of the present
invention.

Fig. 7 is a winding configuration diagram showing a Scott-
connected transformer of three-phase input and single-phase two
outputs as an application of the preferred embodiment of the
present invention.

Fig. 8 is a winding configuration diagram showing a V-
transformer of three-phase input and single-phase one output as
an application of the preferred embodiment of the present



Fig. 9 is a winding configuration diagramfor a conventional |oad tap
changi ng AC voltage regulator. Here is a description about each of the
reference Nos. 1 : Load tap changi ng AC vol tage regul ator 2: AC power
supply 3: Main transformer 4: Series transformer 5: Tap changi ng control
means 6: Sﬂ&éﬁﬁor{gl mting reactor 7 : Vo#tage detector circuit 8 : Tap
sel ect or [ : lgnitor circuit 20: Load tap changing AC vol tage
regul ator Sa: Auxiliary winding L1 to L5: Tap changing contacts Rl to R5:

2P stared 10 ¢ nEIET Y i WisiE SORIG Rich ket 2 SaBue iSRG,
t hat trandbatdmtaphehamgingy A€ ayeltagemrelgalaomower supply with the main

transforner to supply it for the |load, and changes taps by neans of the
sem conductor contacts for the auxiliary winding installed in the said main

transformer to Hepggs tacdegtptiondisast tsadlhiceofotde piférbhae Nwd.ures

havi ng a tap changi ng control neans which detects the variation in output
voltage to the said load that is caused by a variation in input voltage

fromthe sa d "L%é@‘."?épsé'ﬂghﬁir?d‘dA@Wﬁgé hF‘eé@lﬁgon the said auxiliary

wi ndi ng for appropriate taps to conpensate for t variation in out put
vol t age wi thoutAGapower supply

3 : Main transformer

4 : Series transformer

5: Tap changing control means
6 : Current limiting reactor

7 : Voltage detector circuit

8 : Tap selector circuit

9 : lIgnitor circuit

20 : Load tap changing AC voltage regulator
Sa : Auxiliary winding

L1 to L5 : Tap changing contacts
R1 to R5: Tap changing contacts

DETAILED DESCRIPTION OF THE INVENTION

The invention as stated in the claim 1 provides a load tap
changing AC voltage regulator that transforms the input voltage
from the AC power supply with the main transformer to supply it
for the load, and changes taps by means of the semiconductor
contacts for the auxiliary winding installed in the said main
transformer to change the output voltage to the load, and that
features having a tap changing control means which detects the
variation in output voltage to the said load that is caused by a
variation in input voltage from the said AC power supply and
changes the taps of the sald auxiliary winding for appropriate taps
to compensate for the variation in output voltage without causing



I nst ant aneous di sconnection a series transfornmer which |s connected
tosthe output side of the said main transfornmer and adds to or subtracts
from the said output voltage a certain voltage for conpensating for the
variation in output voltage that results fromthe tap changeover for the

sard aUXI i wi.ndi ng _praoyi ded by .t he Tap changi ng  cont means nd
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that detects thé€é variation I n output vo e to the sai oadt
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the sel ecti tier aaniliaryy wihdingp selection circuit. The funct ion of the

present invention will be described here. Wth the |oad tap changing AC
voltage regulator as stated in the claiml, the tap changing control mneans

detects the vari qthé’”lrl\lérﬂiﬁri’ués V@fd‘l%ﬁle lhc’ﬂ%éecﬁihﬂI 2 oprlolidels a5 IéédSQdey

a variation jn inpput volta romthe said Al wer supply and changes
taps of theCharOinG A vmmgaqga .rneuéawdaSnstmc&andtm.eiatmaﬂswfthewmsv
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di sconnect i detectqm@?rcm;t |t!vtt detects rihe t\!ariam@ncwhrmmmﬁ voltage dot tbhe

side of theggdi 4048 that is caused by a variation in input voltage from the
said power supply ; a tap selector circuit that selects appropriate
taps to compensate for the variation in output voltage from the
taps of the said auxiliary winding on the basis of the detection
result by the voltage detection circuit; and an ignitar circuit that
changes the taps of the auxiliary winding without causing
instantaneous disconnection and in a zero-crossing operation on

the selection result by the tap selection circuit.
- The function of the present invention will be described here.

With the load tap changing AC wvoltage regulator as stated
in the claim 1, the tap changing control means detects the
variation in output voltage to the said load that is caused by a
variation in input voltage from the said AC power supply and
changes the taps of the auxiliary winding installed in the said main
transformer by means of the semiconductor contacts for
appropriate taps to compensate for the variation in output voltage
without causing instantaneous disconnection. The series
transformer that is connected to the output side of the said main



6 transfornmer adds to or subtracts fromthe said output voltage a certain
voltage for conpensating for the variation in output voltage that results
fromthe tap changeover for the said auxiliary w nding provided by the tap
changi ng control neans. At this tine, the current limting reactor

suppresse I el '
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a m ni num of noise and because taps are changed by neans of

sem condudosr thenasxiliaryowirginguxi | i ary winding, unlike the main circuit
tap changeover the tap contact capacity can be decreased, which leads to

the reduction in cost. Wth the configuration of the | oad tap changi ng AC
vol tage regul atWiths theat édadn tape chainging t AE syoltage cegubitoy cthus ol
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control means without Instantaneous disconnection and the
addition or subtraction of a certain voltage for compensating for
the variation in output voltage by the series transformer, Tap
changeover can be made with a minimum of noise, and because
taps are changed by means of the semiconductor contacts for the
auxiliary winding, unlike the main circuit tap changeover. the tap
contact capacity can be decreased, which leads to the reduction

in cost.

With the configuration of the load tap changing AC voltage
regulator as stated in the clalm 2, the said tap changing control
means is composed of a voltage detector circuit that detects the
variation in output voltage to the said load that is caused by a
variation in input voltage from the said power supply ; a tap

- selector circuit that selects appropriate taps to compensate for the
variation in output voltage from the taps of the said auxiliary
winding on the basis of the detection result by the voltage
detection circuit; and an ignitor circuit that changes the taps of
the auxiliary winding without causing instantaneous disconnection
and in a zero-crossing operation on the selection result by the tap
selection circuit, thus, the tap changing control means can be



the auxiliary w nding w thout causing instantaneous di sconnection and in a
zero-crossing operation on the selection result by the tap selection
circuit, thus, the tap changing control neans can be 7 made up of sinple
el ectronic circuits providing rapid oper?[jon._kbre is a detailed

descri pti e s d lent t t angi. Noh:
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attached. The | oad tap changing AC voltage regulator 1 as shown in Fig. 1
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eed it to the.l oad; a geri,es transforoer equi th a primary w ndi ng
P4 and a \E%ngy%!hﬁ rf&%ﬁ[f'@ﬁ %ﬂa?ﬁ?sdmﬁéeﬁeat&?? ies with the output
circuit of the main transfornmer 3 ; a tap changing control nmeans 5 which
detects the var_l_/ation I n out put vol tgge to the said |oad that is caused by

a variation in Vet lQad i tamit ChapgingeACaivolageoraulsien | as showakis
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one of thyoltarge rfaom dhet FAC ppowmrysupply o Heednitt 1o theilead ; ansariewer 4.
e 1 90! Sk Rl 4 SiRfe R 5 ol HaSBE SE REL S hohdEnl
that a volMiipgingsSqunblateis feonhéeted in series with the output circuit of
the main transformer 3 ; a tap changing control means 5 which
detects the variation in output voltage to the sald load that is
caused by a variation in voltage input from the said AC power
supply 2, and makes changeover with the tap changing contacts
L1 to L5 and R1 to R6 (semiconductor contacts) for the auxiliary
winding Sa installed in the said main transformer 3 without
causing instantaneous disconnection ; a current limiting reactor 6
which is connected to the output sides of the said tap changing
contacts L1 to L5 and the said tap changing contacts R1 to RS,
and one of the terminals of the primary winding P4 in the series
transformer 4.

The middle point of the said auxiliary winding Sa is
connected to the other terminal of the primary winding P4 in the
said series transformer 4, so that a voltage is supplied for the
primary winding P4 in the said series transformer 4 from the
auxiliary winding Sa through an appropriate one of the tap
changing contacts L1 to L5, that of the tap changing contacts R1
to RS and the current limiting reactor 6. ' :

The said tap changing control means 5 is provided with a



primary winding P4 in the said series transforner 4 from the auxiliary
wi;ndi ng Sa through an appropriate one of the tap changing contacts L1 to
L5, that of the tap changing contacts Rl to RS and the current Ilmtlng
reactor 6. The said tap changi ng contr ol rreans 5 is provided with a
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Next, the opeeationororf thdeséleadiornresidh dhyothe ptap\Ceslectinae enecuitamr 1
W Il be described by referring to Fig. 2 in addition to Fig. 1.

The said series transformer 4 adds to or subtracts from the
sald output voitage a certain voltage for compensating for the
variation in output voltage that results from the tap changeover
for the auxiliary winding Sa provided by the tap changing control

means 5.

As described later, the current limiting reactor 6 suppresses
the circulating currents IL and IR caused to flow through the
auxiliary winding Sa by the tap changeover for the auxiliary
winding Sa.

Next, the operation of the load tap changing type AC voltage
regulator 1 will be described by referring to Fig. 2 in addition to
Fig. 1.

The following description is made on the assumption that, in
the load tap changing AC voltage regulator 1 as shown in Fig. 1,
the configuration of the tap changing contacts L1 to L5 and RI
to RS for the auxiliary winding Sa is such that only the tap
changing contacts L2 and R2 are closed and all the others are
open, when the input voltage for the main transformer 3 is the
proper one.



The follow ng description is nmade on the assunption that, in the |oad tap
changi ng AC voltage regulator 1 as shown in Fig. 1, the configuration of
the tap changing contacts L1 to L5 and R1 to R5 for the auxiliary w nding
Sa is such that only the tap changing gcgnt_acts L2 and R2 are closed and all
the others are open, when the input voltage for the main transforner 3 is
t he proper one. 9 When the input voltage for the said transforner 3 is
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In other words, as shown in Fig. 2, starting from the state

in which only the tap changing contacts L2 and R2 are closed, the

tap changing contact L2 is opened with the tap changing contact

R2 kept closed, then, _the tap changing contact L1 is closed with

the tap changing contact R2 kept closed, which is followed by the

tap changing contact R2 opened with the tap changing contact L1

kept closed, and finally the tap changing c¢ontact R1 is closed with

the tap changing contact L1 kept closed.

This results in that a voltage to compensate for the
decrease in output voltage is applied to the primary winding P4
in the series transformer 4 from the auxiliary winding Sa through
the tap changing contacts L1 and Rl and the current limiting
reactor 6, and the voltage from the secondary winding S4 is also
increased, and added to the output voltage for the main
transformer 3, thus, a compensation for the decrease in output
voltage is -provided, and the proper output voltage is steadily
supplied for the load.

On the other hand, when the input voltage for the said
transformer 3 is increased, resulting in the raised output voltage,



in the series transforner 4 fromthe auxiliary wnding Sa through the tap
changi ng contacts L1 and RL and the current limting reactor 6, and the
vol tage fromthe secondary winding S4 is al so increased and added to the
out put voltage for the nain transforneryg,. thus, a conpensation for the
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tap changi ng cdnt ethet vbeds, starting faam fthealstate Ha whicbhandy the: dapact
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to the pri@eiy spededowithi thé heaps shatging contact R2 kept closed, then,
the tap changing contact L3 is closed with the tap changing
contact R2 kept closed, which is followed by the tap changing
contact R2 opened with the tap changing contact L3 kept closed.
and finally the tap changing contact R3 is closed with the tap
changing contact L3 kept closed.

This results in that a voltage to compensate for the increase
in output voltage is applled to the primary winding P4 in the series
transformer 4 from the auxiliary winding Sa through the tap
changing contacts L3 and R3 and the current limiting reactor 6,
and the voltage from the secondary winding S4 is also decreased,
and subtracted from the output voltage for the main transformer
3. thus, a compensation for the increase in output voltage is
provided, and the proper output voltage is steadily supplied for the
load.

With such operation, in the contact status of the tap
changing contact L1 being closed and the R2 being closed as
shown in Fig. 2. the circulating current 10 is caused to flow
through the loop as shown in Fig. 3, but the circulating current 10
is suppressed to within the capacity of the tap changing contacts



transfornmer 4 fromthe auxiliary winding Sa through the tap changi ng
contacts L3 and R3 and the current |limting reactor 6, and the voltage from
the secondary winding S4 is al so decreased, and subtracted fromthe output
vol tage for the main transformer 3, thur? a corrpensatlon for the increase
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anot her preferred enmbodi nent I(‘E th(é resent _invention. 1In the |oad tap
changi ng FeGHAGRe3N gd?%t\‘)? 9ge LT3R 1§ TPUPCR enent having the sane

function as the said load tap changing AC voltage regulator 1 is indicated,
bei ng provi ded th t sanme synbol, This |oad tap changi ng AC vol tga%

~regulator 20 | Sif thﬁwat‘ﬁé‘ e \opdh tam Lcihanging
changi ng %lt‘é‘ﬁé %@ulator 20, which is another preferred embodiment of the

present invention. In the load tap changing AC voltage regulator
20, a particular element having the same function as the said load
tap changing AC voltage regulator 1 is Indicated, being provided
with the same symbol.

This load tap changing AC voltage regulator 20 is configured
in basically the same way as the load tap changing AC voltage
regulator 1, however, it features that the primary winding P in the
main transformer 3A is connected in paralle! with the load with
the auxliary winding Sa being configured in the same way as the
said load tap changing AC voltage regulator 1, With the non-
insulation type load tap changing AC voltage regulator 20, the
same function and effect as stated above can be provided,

Next, by referring to Figs. 6 to 8, application of the said load
tap changing AC wvoltage regulator 1 to polyphase circuits will be
described. '

- The example as shown in Fig. 8 gives the secondary winding
31 in a three-phase transformer 30 of three-phase input and
three-phase output, and the primary winding 32 and the secondary



regul ator 1, however, it features that the primary winding P in the main
transformer 3A is connected in parallel wwth the load with the auxiliary
wi ndi ng Sa being configured in the sane way as the said | oad tap changi ng
AC voltage regulator 1. Wth the non- _ifpsul ation type load tap changing AC

vol tage remhémqb 39. ihhe weiRs Ltmahsmrnaeei ahidedgh qmsst@éaeéi gomlﬁ n be
provi ded. Next ref er ”ngt o, Fig '8 application e sai
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for the salml the omiginy tdamsfoymes, 3mdin phase with the said secondary
winding 38 side, addition and subtraction as by the said load tap
changing AC voltage regulator 1 can be performed as with the
example as shown in Fig. 6. The N1 and N2 in Fig. 7 denote
the number of windings for the said secondary winding 36, and
the ratio of N1 : N2 = 0.866 : 1 is provided.

The example as shown in Fig. 8 gives the secondary winding
41 in a V-transformer 40 of three-phase input and single- phase
one output, and the primary winding 42 and the secondary winding
43 in a series transformer. In this case, by making voltage
regulation in the voltage regulation winding 44 for the secondary
winding 41 in the V-transformer 40 in phase or opposite phase
with the said secondary winding 43 side, addition and subtraction
as by the said load tap changing AC voltage regulator 1 can be
performed as with the example as shown in Fig. 6.

Next, the features of the load tap changing AC voltage
regulator 1 (or 20) as a preferred embodiment of the present

invention and the applications for it will be described.

With the load tap changing AC voltage regulator 1 (or 20),



the ratio of N1 : N2 = 0.866 : 1 is provided. The exanple as shown in Fig.

8 gives the secondary wnding 41 in a V-transfornmer 40 of three-phase input
and singl e-phase one output, and the primary wi nding 42 and the secondary

winding 43 in a series transformer. In this case, by nmaking voltage
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the entire capacity is taken out with the auxiliary w nding

In addition, the load tap changing AC voltage regulator 1 (or
20) is configured so that the capacity equivalent to the control
width of the entire capacity is taken out with the auxiliary winding
Sa for changeover, thus, compared to the system which changes
over the main circuit current, the load tap changing AC voltage
regulator 1 (or 20) can be designed with the contact capacity
of the tap changing contacts L1 to L5 and Rl to R5 being
substantially reduced.  This leads to a substantial cost reduction
when the tap changing contacts L1 to L5 and R1 to RS are
provided as semiconductor devices.

In addition, the main transformer 3 is of single winding
construction, and the output of the auxiliary winding Sa is provided
to serve either for addition or subtraction, thus, the capacity of the
series transformer 4 can be reduced, which allows the main
transformer 3 to be made compact.

With the load tap changing AC voltage regulator 1 (or 20)
as a preferred embodiment of the present Invention, the main
circuit is configured with the use of the main transformer 3, thus,
the overload capacity can be increased.



Sa for changeover, thus, conpared to the system which changes over the main
cijrcuit current, the load tap changing AC voltage regulator 1 (or 20) can

be designed with the contact capacity of the tap changing contacts L1 to L5
aind RL to R5 being substantially reduced. This leads to a substantial cost
reducti on when the tap changi ng contacts4hl to L5 and RL to R5 are provided

as sem conductor devices. In addition, the main transformer 3 is of single
wi ndi ng const rudni addition, ithe dappehasiginge camtacts yLbi tai b§ :;nd sRpr doi ded
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The load tap changing AC voltage regulator 1 (or 20) as
a preferred embodiment of the present invention can be used for
reducing the poWer requirements of illuminators and other.
stationary systems (excluding inverter applied equipment), thus, it
is useful for all users from large plants to general homes including
overseas ones,

When this load tap changing AC voltage regulator 1 (or 20)
is employed by a user who suffers from an unsteady power line
as in some nations or districts, the supply voltage for various
systems can be stabilized, which resuits in that the variety of
systems are prevented from having a failure or malfunctioning, and
can be satisfactorily operated, leading to power saving, An
overseas different voltage (such as 415 V and 380 V) can be
transformed to a domestically popular wvoltage (100 V, for
example), being stabilized, thus, the load tap changing AC voltage
regulator 1 (or 20) is well suited for a power supply device for
exported equipment.

Also, with this voltége regulator, power can be supplied to
" a load facility, being stabilized at the minimum allowable input



reduci ng the power requirenents of illum nators and other stationary
systems (excluding inverter applied equipnent) thus, it is useful for all
users fromlarge plants to general hones includi ng overseas ones. Wien this
I~oad tap changi ng AC vol tage regul ator 15(or 20) is enployed by a user who
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suppl y vol tage, for various syste can be stabi]iz results  in that
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mal functi oni ng, and can be satisfactorily operated, |eading to power
saving. An overseas different voltage (such as 415 V and 380 V) can be
transformed to Ina atidition, cahien gdpadafaciityade at aotony, distaneearfpom) ,
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for a 100Y¥Q'sYCHARF cH"aF‘ﬁﬁW'F'@&JaYﬁéeﬂhe power requirenents of

equi pnent for energy saving. In addition, when a load facility is at a long
di st ance fromthe ower recei vg@g faci case W|th golf | i nks
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use of the load tap changmg AC voltage regulator 1 (or 20) as
a preferred embodiment of the present invention can improve the

voltage variation rate for the small-sized transformers.

This Iinvention is not limited to the above- stated
embodiments. and permits various variants to be embodied within
the scope of the claims.

This invention described above in detail provides the
following effects :

With the invention as stated in the claim 1, it is possible to
finely compensate for the variation in output voltage caused by a
variation in input voltage or a change in load, and thus to steadily
supply power and save energy. Tap changeover can be made
with a minimum of noise, and because taps are changed by means
of the semiconductor contacts for the auxiliary winding, unlike the
main circuit tap changeover, the tap contact capacity can be-
decreased, which leads to the reduction in .cost,

With the invention as stated in the claim 2, it is possible to
configure the tap changing control means with simple electronic



a preferred enbodi nrent of the present invention can inprove the voltage
variation rate for the small-sized transfornmers. This invention is not
imted to the above- stated enbodi nents, and permts various variants to
be enbodied within the scope of the clalns This invention described above
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sem conducprgvided; acts for the auxiliary winding, unlike the main circuit
tap changeover, the tap contact capacity can be decreased, which |eads to
the reduction in cost. Wth the invention as stated in the claim2, it is
possible to configure the tap changing control neans with sinple electronic
circuits performng raid operation so that a tap changeover operation
rapidly responding to the variation in output voltage caused by a variation
in input voltage or a change in |oad can be provided. - 17 - What is
clainmed is: 1. Aload tap changing AC voltage regul ator that transforns the
i nput voltage fromthe AC power supply wth the main transfornmer to supply
it for the |oad, and changes taps by neans



of the sem conductor contacts for the auxiliary winding installed in the
said main transfornmer to change the output voltage to the | oad and that
features having a tap changing control means which detects the variation in
out put voltage to the said | oad that ishfaused by a variation in input

d

vqQl tage fr the saj d AC power supply~and changes the taps of the said
auxi | i ary\&F‘]ﬁ(ﬁi 53] é‘]&' M8priate taps to conpensate for the variation in
out put voltage wi thout causing instantaneous di sconnection; a series

transfornmer which is connected to {he t put side of, the gaid, mai
transforner andladdd lpadotag ehenging f“g‘gnﬁ’? 89¢aregulaten:t tt%@'bsnfé)rﬂb?tai n
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fromthe tap changeover for the sard auxiliary winding provided by the tap
changi ng teamsformenrto supply itufoenthe i load, rand cabangesntams shypmeans t he
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the tap sgLARLLANcalUsi) {instantaneous disconnection; a series transformer
which is connected to the output side of the said main
transformer and adds to or subtracts from the said output voltage
a certain voltage for compensating for the variation in output
voltage that results from the tap changeover for the said auxiliary
winding provided by the tap changing control means ; and a
current limiting reactor which suppresses the circulating current
caused to flow through the said auxliary winding by the tap
changeover for the auxiliary winding. :

2. A load tap changing AC voltage regulator as stated in
the claim 1 with which the sald tap changing control means is
provided with a voltage detector circuit that detects the variation
in output voltage to the said load that is caused by a variation
in input voltage from the said power supply: a tap selector circuit
that selects appropriate taps to compensate for the variation in
output voltage from the taps for the said auxiliary winding on the
basis of the detection result by the voltage detection circuit; and
an igniter circuit that changes the taps of the auxiliary winding
without causing instantaneous disconnection and in a zero—-crossing
operation on the selection result by the tap selection circuit,
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