WO 2008/ 113140PCT/ BR2008/ 000006 A CONTROL SYSTEM FOR A COVPRESSOR
ACTUATED BY AN ELECTRI C MOTOR The present invention

rel ates towa @eni5@h system a nethod ,and an arr angemengceifeg2008506008
and not or-conpressors, designed for opﬁration in a wi de voltage range

of the feed network. 10Description of the Prior Art

Si ngl e- phase induction notors are w dely used on notor-conpressors,
punps, ventilators, household tools and appliances, and their

per formance thereof being sensitive to variation in the network

vol tage. The capability of overcomng the load at the start, the
efficiency, the heating and the 15 maxi mum power supplied depend on
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subj ected, this voltage being | npose

di mensi oni ng of these notors basically consists in defining the
anount of electrical steel and the electric-conductor nmass (copper
mass), 20 wherein the larger the ambunt of material enployed the
better the performance of the notor and the higher the naxi num power
that can be extractederon1it continuously. The nom nal operation
vol tage of the notor |Re BESERERVeRtianelans taatcontret systernf a rmgthod and
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notor runs in order to keep the capa ity OVerco
speci fi c | oa@ Wide yokager@nge ofjthecfmedinetivory, as the vol tage applied to

the el ecypi C[—jtéﬁéﬁtioh%rtﬁéﬁga”qhhe power that can be extracted wl|

I ncrease. On . e maxi num vol tage that can be applied

to the motor is defi riingloyphale indudtivaNmotITS elratwitiely Wkeeh oh NBotor-com-

material s enELeos\éed wi t hst and, .det grm’ ning the condition of maxi mum
u

vol t age of SSQEARUPSHYRNIIAISrS, Borsehal] tqals andeRBlianseshand their pere
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maxi mum and PReIohiongicomigy thedead asthecstat, tBrefiasropObemeating and the

15 maximum power supplied depend on the dimensioning thereof and on the
voltage range to which they are subjected, this voltage being imposed by the
network.

The dimensioning of these motors basically consists in defining
the amount of electrical steel and the electric-conductor mass (copper mass),

20 wherein the larger the amount of material employed the better the perfor-
mance of the motor and the higher the maximum power that can be extracted
from it continuously. The nominal operation voltage of the motor is defined by
the characteristics of the windings, and it is necessary to define the minimum
voltage which the motor runs in order to keep the capability of overcoming

25 the specific load forque. For a given winding, as the voltage applied to the
electric motor increases, the power that can be extracted will increase. On
the other hand, the maximum voltage that can be applied to the motor is de-
fined by the maximum temperature which the materials employed withstand,
determining the condition of maximum voltage of use.

30 As it becomes necessary to dimension the electric motor to ope-
rate at a maximum voltage that is quite higher than the minimum voltage, that

is to say, the greater the relation between the maximum and the minimum
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voltage the larger the additional anmpbunt of material required for
maki ng this notor project feasible, which nakes it nore expensive.

Thus, not ow® »ephioyed under conditions in which the netp@nkredoa@de
varies within a broader range are m)reéxpensive t han notors used

S5under conditions in which the network has little variati on.
In general, in | ess devel oped countries, due to ecol ogi cal
l[imtations, feed networks have serious limtations in their

di mensi oni ngo4ié thd RRgEOME aRIRBInal BfBuhtoltmatdriay reuirebgorirking, this
havi ng a poor voltage regul ation, nuch floating, with periods of very

hi gh vol t agemoiee prajerd feasiile] which anakegdimaore1expgAgiveui t e | ow vol t ages
when many | oads are e % ' .
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network aof |o ual i. of energy, the variation.nay be in the range
of -30 tg-’ +é§}%99i%ﬁ¢1f@frs 'Br‘("%'rcﬁ'f&ét'%e @rr@stlﬁﬁeer\éar!ﬂmgxeconom cal
restrictions, there |fgssdtal, irvieasd devélaped ablintriésduenetdcaibgidal timehor s,
on the one side the low quality of electric energy and on_the other -

the demand S, fefck neRikhHaYe Serious dmitations b thelikdigmedsioningy withpfhe
unf easi bl e t | : | f ; bGAl ;
20The pri or Grpcrtilo® iR o e By Rl BadPRILdze 1eB0fgon.
2005053147, mhbeh Boating, svithipprisds of gérychigh goltageowhem therdeso litde demiandi t h

a nom ngl, val t age. qf operation or value of r n square vol t age,
al so caﬁloed aé'gaa@ltpje\fvi\@gag/%ﬁ ‘ﬂﬁe'i H?tnyikgaqso%@rcg’ﬁh%%gahe m ni mum val ue
expected in the feedageinexdmpe] 4dgsl ndtwdriaiwithad nbiirsal vohdge uf 280 oh
allows the possibility of 25 always feed the notor, and for thi

pur pose suf fanckhigh quily phenggyubypisally yaries ieriltaga 196 fange eh-cf?q ® be
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configuration does not enable one to build the efectric notor wth
di mensi ons dhelrarge o830 to W85%onventi onal ones, nor does it foresee

correctign of the |eygl Oc{q ?ﬁ%ﬁtﬁg%hte o Berg Rl ieﬁ%gérgircgf %%iricttigPls,otﬂe%en q

conpensat’e 30 | osses resu r om harnoni cs. descri

obj ecti ves a$ usbally anvenfavorably Tdonjuictior of factorsnon the de sisledhe dove quat ol
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ducts, which makes difficult or unfeasible the design of motors suitable for
these applications.

20 The prior art in this filed is described in Patent Document WO
2005053147, where one designs an electric motor in order to work with a
nominal voltage of operation or value of root mean square voltage, also cal-
led as effective value that is lower than the minimum value expected in the
feed network voltage. The aim of this configuration allows the possibility of

25 always feed the motor, and for this purpose suffice it that the value of the
controlled voltage should be lower than the value of the minimum network
voltage. However, this configuration does not enable one to build the electric
motor with dimensions smaller than the conventional ones, nor does it fore-
see correction of the level of voltage to be applied in order to compensate

30 losses resulting from harmonics.

Brief description and objectives of the invention

The present invention foresees a control system, an electronic



3 control assenbly with an electric notor, a nethod and arrangenent
for notors and notor-conpressors for enabling operation in a w de

vol t age rap@eoogldsng use of little material, specifi caddyshedoompd
copper, such a configuration enabling the use, for instance, of

smal | -si ze conpressors, naking possi- 5 ble a nunber of cooling
solutions, wherein the size is of particular relevance. As an
exanple, the utilization of a conpressor carcass of snaller size or
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cool er, greater ease in asse snal | er
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t orques, independently of the feed network having a rise in the

vol tage to ithsreiens hﬁ'ﬁﬂé&@'@(ﬁcéﬂomwabe When the feed network voltage
exhibi tsyp va ue. 20 Thighakedigag upBﬁ MieBLITHES SXRAE (dReberk NRveHiRAL HADI ©

control wll [imt the votage e notor to a value close
to the m ni neontex ggsteey assemblys niatkod et varrdngement for motorgraneigmokes-

el oyi 1o i GRS CPRAS SN b APRBYGR o ek iy igp 4 VAN ch The feeq

wi de vol t agendtadgeis owstumtétewangeléduddmd Corfiret tmwéwwm wuagetstmp-
electric feed network exhibits voltaqge at its m
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range, preventing e overheatlng of"the materials when the electric
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maximum expected value. When the feed network voltage exhibits a value
20 higher than the minimum expected, the electronic control will limit the voltage
supplied to the motor to a value close to the minimum expected in this feed

network.

Among the objectives of the present invention, one is to provide
systems employing single-phase induction motors capable of operating in a

25 wide voltage range, while keeping full torque performance when the electric
feed network exhibits voltage at its minimum level.

Another objective of this invention is to provide systems emplo-
ying single-phase induction motors capable of operating in a wide voltage
range, preventing the overheating of the materials when the electric feed

30 network exhibits voltage at its maximum level.
A further objective of the present invention is to provide systems

employing single-phase induction motors capable of operating in a wide vol-



tage range, while keeping the efficiency performance substantially
hi gh, even when the feed voltage is at its highest |evel.

Still anotRer.apheahi ve of the present invention is to g 8§8/000006
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further way o reving the o jectlves of reSent Tnvention

consi sts of ecallyoattuate thetpower fsaitchose matltha@oaataetlxecommjleﬂmqbtagetvw&

electric mno- be essentially close to the minimum network voltage expected for the net-
25 work voltage.

The objectives are further achieved by means of an assembly of
electric induction motor and electronic control, the assembly being electrically
connected to a feed network voltage that floats from a minimum network vol-
tage, the electric motor being dimensioned to operate essentially in a voltage

30 range close to the minimum network voltage expected for the network voita-
ge.

Another way of achieving the objectives of the present invention
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10 tor being fed by a controlled voltage obtained froma network

vol tage, the network voltage floating froma m ni rum network vol tage,
the met hodweogRihsg Steps of continuously nmeasuring therN@obiGoofos
the network voltage, and decreasing theg value of the controlled
voltage to a level essentially close to the m ni num network voltage
expected and keeping it at this |level. 15Brief description of the
drawi ng The present invention will now be described in
reater det aijl ol il SfaReendnd @ metshedinprstsors; oresenbyed compréssion
drawi ng. Figure 1 shows a bl ock diagram o e contr Itr?%stem and
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act uat e t he guwists sfiatcohtrel methodHen cantislingrarcelgetrigimetrs the elactrig mphe

network yoltage VAC . tp a le-

Voasur eritht  Genel's i pe 2 Epniiletiouie RoEfifd Forfd tethbAltolage, the

DB 131 40h e A oLt 206 VAG A tha ol I e ol g6
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Vc, respect iR steps 0 °°”t'“”°55'¥r”&?qsg‘ﬁlﬁglt ,anHﬁ ogﬁﬁc?é}gﬁﬁﬁvq%%r 858%0

receives t hedéd?é&éiﬁ?ttli\@ﬁ}a@lfa diNRe CBhtrailRl VeHade 1BrLRrReBI esdbrtiy tlosd to
network (network voltage VAc) and of the voltage a d onto the

wi ndi ngs of theanimisoum netwarkveltpes) expratedandkyeping itg%%a%igiﬁ\!@he basi s of
this i nfpg mé}ié’{bésfcriB@cH S‘HHS"E‘jlréinn&Ct i vates electronic switches so as

to apply a constant efrfectyve voltage to the notor w ndings, in other
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block diagram of the control system and arrangement for motors and motor-

compressors, designed for operation in a wide range of voltage from the feed
20 network, according to the teachings of the present invention.
Detailed description of the figure

As can be seen from figure 1, the control system for controlling a
compressor actuated by an electric motor of the present invention comprises
an electronic control 10, which is constituted by a processing unit electrically

25 associated with at least one power switch 5, the power switch 5 being electri-
cally connected to a network voltage Vac. The power switch 5 interconnects
the feed network voltage Vac to windings (not shown) of the electric motor 2,
the electronic control 10 being configured to periodically actuate the power
switch 5, so that one can control the level of the network voltage Vac to a le-

30 vel of a controlled voltage V.
Measurement means for measuring network voltage 11 and for

measuring controlled-voltage 12 are also foreseen for measuring the network



The el ectronic switches or power switches 5 used may be of the. 10

TRI AC type or others that enable the conduction and interruption of
the al t er ngbifeGsihent applied to the wi ndings of the \gh@gkipbGootddl OF
2. If the switch is of the TRIAC type, ¢ he periodic actuation of the
switch will take place at a nonent delayed with respect to the
crossing of the current through the value zero, at each cycle of the
network voltage, and the longer this delay the grea- 15 ter the

rel ati on betwaltagetvae anddhbie nentrallekl woltage Vicyrespedtivelyand t he val ue

applied to the notor iU f

controll ed voltage Vgﬂegg\f’ar%")ém éé{}‘ﬁ 'cf'ngo'ﬂtﬁtg{’ﬁd ﬁec%ivet?: théhﬁfﬁmen a
TRIAC i s usegtthé Ivemﬁ;e galae padsennirt e fb@d?némmk (rwtwmw%ltagéﬂméhans of
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and ceases to |daI cut as
they are i nciheaqltage pnplipd t%t%éh?ewai@' F‘ofﬂ" (HSP‘}‘?{‘]WC%D ta\ﬁﬁ
wi |l gradyal jng bﬁ%é%'%%zsaéf w[rﬁéﬁna‘?ibntuf‘ﬁeﬁ@di@alﬁ%c@ivﬁt%s|élé&%mc Tstmt

is to say, as the value of the network voltage VAC becones hi gher and
farther awaychesosa ahéo applye enstard effestiveiveltageviorike vadtoayindings, it & a

that the val e BPRsh a0 BAC s benfole balbbee v FvBLE SR e AEh i) Boss ©
t he m ni mum wehaveriikimueh hageorkAGkadeW 1 N i expdrtectiot the Modcmltagedmcn

t he network voltage C to reach | evel of cont ol Led vol t age
ovel's o e Lo 1he 1156 ISR Myikiioe MRS STREhSR 5 LRl meRDe ol g,

har moni cg r '“ﬁf@lﬁld“@pélﬂrrcﬁlﬁﬁrs hRAtBHALESthel dohuncﬁdhearva mterﬁﬁbtuah Qﬂ%é)éltérhe
el ectric notor Wil also increase and generate, within the el ec-

tric notor, ngcﬁsgremﬁqgléectm theswipgings @i the elgatic oios 2b|lfeilae Syiteh isn
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moment delayed with respect to the crossing of the current through the value

zero, at each cycle of the network voltage, and the longer this delay the grea-
15  ter the relation between the feed network effective value and the value appli-

ed to the motor winding.

Adjustment of the level of the controlled voitage V¢ to variations in the net-

work voltage Vac

When a TRIAC is used, there is a cut in the Vac wave form, whi-

20 chis originally sinusoidal and ceases to be sinusoidal, with cuts that, as they

are increased, begin to generate a number of harmonics, which will gradually

increase as the cut of the wave becomes larger, that is {0 say, as the value of

the network voltage Vac becomes higher and farther away from the value of

the minimum network voltage Vacamin, a situation in which one should further

25 cut the sinusoidal wave, so that the value of the controlled voltage V¢ will re-
ach the value of the minimum network voltage Vac-mm.

With the cuts that occurred in the network voltage Vac to reach a
level of controlled voltage V¢ to levels close to the level of minimum network
voltage Vac.min, as the harmonics rise the current harmonics within the win-

30 dings of the electric motor 2 will also increase and generate, within the elec-
tric motor, various torque curves that will cause some braking of on the rotor,

generating heating and specially losses in the motor torque, and such loss of



7 torque should be conpensated for depending on the | osses caused. by
t he har noni cs. In order to conpensate for this, according
to the teaghi&s18kot he present invention, one shoul d t@empkRiHRodobe
| evel of the controlled voltage Vc 5 tar a val ue higher than the val ue
of the m nimum network voltage VAc-m N proportionally to the val ue of
the feed network voltage VAC, so as to conpensate for effects of |oss
of torque of the electric notor 2 through the harnonic contents of
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net wor k the present invention, one should configure the electronic control 10 so that

the controlled voltage V¢ will be essentially close to the value of the minimum
network voltage Vacamin, and the closer to this value the network voltage Vac
25 measured by the network-voltage measuring means 11 is, the closer to the
minimum network voltage Vac.mn the level of the controlled voltage V¢ should
be kept. From the opposite point of view, one should configure the electronic
control 10 so that the controlled voltage V¢ will be essentially close to the
value of the minimum network voltage Vac-min, and the farther away the net-
30 work voltage Vac measured by the network-voltage measuring means 11 is
from this value, the farther away from and above the value of the minimum

network voltage Vac.mn the level of the controlled voltage V¢ should be.



5 voltage VAC to reach the level essentially close to the mnimum -
networ k voltage VAC-M N expect ed. In this way, the
necessary wop&ngaspon in the level of the controll ed vlitgeRosdmons! |
take place, so that one can elimnate the effects resulting fromthe
appear ance of harnoni c conponents, as described before. 10
Conmpensation for heating effects As it is known, as the
cuts at the level of the network voltage VAC rise, this will raise
the harnoni ¢ cont ent & Bithepwayiqjagiuatigd meraidingytoathedaachigoo ef theerre-
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w Il solve this\ﬁéobl em inasnmuch as no loss is generated in the
notor, i.e.,288 aeoaN SPEC®dyenerat ed any | onger. The 20 heating
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of the network voltage VAc for t of controlled voltage Vc is
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heat | ng occur 5. Cons AR 8 19T 534 R B e Ve Wche neRFRTk o TagRs Vac
el ectroni c cdy iRl vl Yai8 HRE B8RS cb%n@é%e%m,e%é@rain@s%aﬂ in
m nd that the concepts of the present invention are 30 particularly

appl i cabl e iof heoelegtjicsotasrs Howeverosueleas effrct do reianificently smallef tig
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applied to tfagiof ) HRM@t wbilie detes gehelafiMg Mdsses in édpderi S to say, the
electric nmotor 2 is dinensioned to operate substantially in the

vol tage range cl ose tléet R@sgiihinygation will solve this problem, inasmuch as no
loss is generated in the motor, i.e., no heating is generated any longer. The

20 heating resulting from the harmonic components as a function of the decrea-
se of the network voltage Vac for the level of controlled voltage V¢ is signifi-
cantly smaller if compared with the level of heating that would occur if the full
sinusoidal of the network voltage Vac is applied, so that, for practical purpo-
ses, one could consider that in the system of the present invention no heating

25 occurs, whereas in the art of applying the full level of the network voltage Vac,
heating occurs.

Construction in assemblies of electric motor and electronic control and arran-

gements for motor-compressors

Bearing in mind that the concepts of the present invention are
30 particularly applicable in cooling systems, one foresees the construction in
the form of assembly of the electric induction motor 2 and of the electronic

control 10, as well as an arrangement for motor-compressors, formed by a



5 network vol tage VAc-m N expected for the network voltage VAc, that
Is, wthin the same concepts applied to the system of the present

I nventi on.wo2008/113140 T1hus, the arrangenent of the not OFC PRAPET08006
in conjunction with this el ectronic congrol and nmethod consists in

di mensi oni ng the wi ndings of the notor so as to provide a torque

val ue sufficient to overcone the highest 10 |l oad required by the
application, in a voltage equal to the m ni mum expected voltage for
t he feed netmmn#reissioquasaﬁanism | couplads tonthe, elebiec rimd wotioni hdtob €, cagddhg e

f h f '
at LS m ni o 7S coRKAR e FECoriig b BB GOTeUr B Eon ALRLC TS 41

w 'l not be éystarh%@tﬁé)pié%@nwmbém% o 540Mhé BRcRRE MBtdf.2 whdiskn-
allows it to'be fully applied 15tothe not or . Further, in

appl i cat i onsSiomRd & OReraie substaptialty ior the yaltagetrange rﬁﬁ)S& to the minimum
not or - Corgr oI I n I
enabl e t g e’Z%&éBk]n‘ﬁér'g‘ré gﬁ%%q?gdm%aﬁgg'?ﬁ%orf‘g}g? ? ’tor Es wma

i nstal |l ed ontha sams ctcmcep’ara;meci tcsthewstdmofelruaq:tresentmmeotlow Il have a
significantly reduce 20 Wi t | zed

conpressor designed i@ﬁﬁ’r r?d'af‘aeffﬁé' Bf)ﬁﬂ%tmég%{w%?@m%qm%l%mp

assenbl y accrbisiedt@nid\€oriioP 2AE ATkthGE BONIBIES ir dintdmguowr@smatwmmg@bf on
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25 tenperature ranges ectric an ani ca asse y
conpr essor, vokagalfoethetfaad natworkdt gpestisine Irf this wag, tief motosmdl be capa-

per ormnce i i RpRATBGHEY phBOe ot beSbeb TenBh ek
not or - , ::grr]rp(r) ?ﬁ?ﬂremﬁe]flmect rul %,taﬁg in tBle\tﬁhFI![nOﬁnldé bie@'lflgan‘ohtral uiailldﬁ)t be limi-
vent onal neledis e valinge g am 8 nieoi, SPAAIoBE 1 el apptied
nmot or 10;5AS thahd Adtsd. zi ng of the notor, since the electric notor 5

operates WD 2008/ 113140PCT/ BR2008/ 000006 10 at a decreased | evel of
vol tage and since it Fughekdn gapiirations phesg theaelechic metpel2 isfacfuading a
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this way, tadke rggsamnmessimmieehamsmmmemdmd tmntor@dmi e installed on a
smaller carcass, since the electric motor will have a significantly reduced size
20  with respect to the motor sized for a compressor designed according to the
prior art. This motor-and-pump assembly according to the proposed techni-
gue in the present invention will not present additional heating in the periods
in which the application network is exhibiting voltage higher than the mini-
mum voltage expected for the network, facilitating the maintenance of the
25 temperature ranges of the electric and mechanical assembly of the compres-
sor, in values that are acceptable for the efficiency performance of the com-
pressor 1 and durability of the materials, which will make it possible to provi-
de a quite compact light-weight motor-compressor to operate in severe con-
ditions with a wide variation of the electric network voltage, employing con-
30 ventional materials and with reduced cost.

Sizing of the electric motor 10

As to the sizing of the motor, since the electric motor 5 operates



5 m ni mum network voltage VAC-M N decreased by 30% bel ow t he usual |y
foreseen nom nal one, the winding of the electric notor 2 wll have

i ts numberwofoégaiGoer educed to operate with 30% of undegpvobirABoo000s
whi ch consists in a design different fnomthat intended for a feed

networ k exhi biting only 10% of reduction of the voltage with respect
to the nomnal value. In conjunction with 10 this reduction in the
nunber of turns, one al so dinensions the magnetic core so as to
operate, undara deereasadiievelod veﬁagew@ndrsncefﬂm; dasigeedio epasatenaittap favel

vol tage VAC ?I},fletNﬁi nlnﬁ{ﬁ% eﬁ?twgﬂi‘@& a %ﬁ'\’"@ Gor&egé(tﬂ in {he %PR Pe m motor

respecting t |ency or applic
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vol t age VAC e ne voI age above e network
vol t age VAc, sighidifferestufrom ihat attended2ffvoa éhak bétwork axmbiﬁpgrorﬂy\dogéboht
33% reduct i on j n ste € _nec ta con truct the .electric
moror 9. Fur PP tng vAlaGE wih FesHBRER B nal R T Y5 Cotilfalsiihy,
the net wyy k e feaifi6tiofN® thk thuirbeP @6 &irks, %ﬁe%l@@ﬁﬁhéhs@or&elﬁéeﬁé@dttﬁ dobe
range of about 20 - 25% 25 decrease .in the notor helgf Option for
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t t
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bi -volt one pur pose, contro _
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network 1§ tige nad2/dnip &iVednksidednd ki afinirien valuar ofomstwatiesoliagennbebyp
efficiency aéongll er;ln\éotlhe m\a/\i%l)m%(r')no\sléltlé?’elx%%gtecy %thlgg ?l 2 ggt?m%rk any longer,
which could be up 10 35% higher than the nominal value.
Further taking as a basis the above example, in the feed net-
works where one operates with a range of -30% below the minimum feed
20 network voltage Vacun of the network voltage Vac and +35 above the net-
work voltage Vac, this results in about 20% reduction in copper and about
33% reduction in steel, which are necessary to construct the electric motor 2.
Further taking as a basis the variation of -30% to +35% in the network volta-
ge Vag, it is possible to obtain a decrease in the range of about 20 - 25%
25 decrease in the motor height.

Option for operation in bi-volt

Bearing in mind the characteristics of the present invention, it is
possible to make the electric motor 2 a bi-volt one. For this purpose, if the
controlled voltage V¢ is modulated for the double of the minimum voltage

30 Vacwmn, for example, it would be possible to construct a system capable of
adjusting automatically and operate connected either to a 220V network or to

a 127V network. Although the motor operdtes with less efficiency at high vol-



11 tage, it would still be possible to operate it, for exanple,

wi t hout heating and overl oad probl ens. On the basis of the
t eachi ngs wfojomlpﬂesent i nvention, one can achi eve t hepdgskioeshoonos
objectives, and it is possible to manufﬁcture a conpres- 5 sor with a
signifi cantly decreased volunme and, at the sane tine, to have a
product that operates in a w de range of network voltage val ues VAC,
i ncl udi ng the confi gur ation of a bi-volt product.

Preferred enfagdi mewiuid BEIVb® @obsela tdeperdtdé fori dxasipiel| witHoeit hostng todd
that the scope of the present invention covers other possible varia-
10 tions, bePYRJloadmreRlamenly by the contents of the acconpanying
clai ms, whi ch i ncl udgnt g mbph%@aemgé @i pres@ntirlielon, one can
1. Acontrol systemftor a conpressor actuat an electric notor,
the system cmme\iresthegdeﬁedaabjegt@% rami it iscipoasitie tq r@nufacture a compres:
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floating froproguoi manupemmk wige mm% ovAdivorlkarditage values Vag, inclu- -
a power. switch él% |nt erconnect.i n feed network voltage (VAC) to
10 wi ndi ngs @ngihe cenfiguration r"og the control system

being characterized ipyefdpl érHSocﬁh%ﬁfsri‘i%{Ulﬁ%Bééﬁ rdébcrﬁb’éb) itl $houRbé @t ed
to periodically actuate the power swtch so that the controll ed

vol tage (\Vc)devstdodahaithe ssepefdim pegsent @V@@@rt ePverR offieh iPaEsibiestatiar k

vol t age {\VAc t f.e

assenbl y{ orﬁé% ngrclﬁrﬁﬁ%érr%bl tgpth c%%é;ﬁ%‘%?%ﬁé %g&érﬁg@} i lalr{@%lz%l
i s di mensi ondiude tb@poﬁimem%tenaé ly close to the m ni mum networ k
vol tage (VAGANN), the control system further conprising network
vol t age neasurenent neans (11) and control |l ed vol tage neasurenent
nmeans (12) to neasure the feed network voltage (VAc) and the
controlled voltage (Vc), respectively.



2. A syste'm according to claim1, characteri zed in that the electric
notor 20 (2) is dinensioned to operate essentially in a voltage range

close to the m ni num network voltage (VAcal e) expected.for the S

retwork vol tage (VAc). . 3. Asystem according to claim 2,
characterized in that the electronic.control (10) keeps the
controlled voltage (Vc) essentially close to the value of the m ninum
network voltage (VAcaN), and the cl osGLtAM8 this val ue the network '
vol tage 25 (VAC) neasured by the voltage neasurenent neans (11) is,
the closer to the val ie of trtf:[;e m nj mum net wor k vol t age (IVAcaN) t he

level of. the control | & FHMPLEYEE(Y f8) @ fpmRretser actuated by an electrig molors gt em

accordi ng to eystarmedmprigihgar acteri zed in that the el ectronic control
(10) keepssthe control hgdedtiBhit 85igol(M5) €ssentially close to the value

of the m nimum network _voltage (VAN nd the controlled vol tage
(Vc) being. kept farth&"® E)m%n%‘é?’ef ?%fﬁ@gﬁtﬁfﬁﬁcwe?’%mﬁ?ﬁe%ﬁﬁmmk
net wor k ‘vol t ag@tag&/(vkc), the feed network voltage (V,c) floating from a minimum network voltage
AcrININ) in. apgL@Rokdd onal manner to the difference between the
m ni num network voltage (VAc.mi N).and the ‘network voltage (VAG
nmeasured by the vol tag8 ﬁ'sﬂ’l'q%ﬁéﬂt'mﬁ'é&%c‘("?l‘?‘? feed network™voltage §/ac) Ao

syst em acd@r divindingsoof Slectiastie motdnéact eri zed in that the difference
between the value of {hagostioiiySemIvafh Wirkcratobd RUGH Mé@?:mnlé')co%gmbh@
controlled vol tage f’g?’ I%\lsg.??@ {ireg%%rtlonal _tomshe difference between
the network v8‘r"t‘§5% / FREGIGRRA RO NS PEETRRR (R SRS s iolge veliage
(VAcaN) expect\etiwil giways baessentinlysinse thi thgmingnus setwork yolladeniVaning exreeted i n
that the diffRF@Resd nbivoRQlMBRIVL] ®e\sabdnbyabmied® Eﬂe%ﬂ}iﬂké&?tﬁ‘@ﬁ&he

2l eval oftoubetty BRPLE B PR PrE e carn ity Spr Bl RERHgt pevene
vol t age (VAc) volege faaed), the eontrelsyplemduthet Caminging hefwork tvoltaigh anessunémentn

B Char act er | e s e ol 0
obe(r:at eina ﬁon r'r‘g "itagég{vﬁlgﬁ%ég ) 8;@" '}f P%”d%su '«ggr{"he | evel gof t he
.M ni num net wor k vol t ageh $¥HaREAFording to claim 1, charactegzed/p that the sisktjic axptor

el ectric RoOdu) isoaimendicred (@ ppeaame esterGally i iacrokajet adde €iddd)to the minimum

Vol t age. (Viag) "R 4Bl )l ElceBly oy SIABRER TR o0 P10 "F o o
ni ni mum net wor k vol t a:beA [Byptem according to claim 2, characterized in that the electronic
control {10) keeps the controlled voltage (V) essentially close fo the value of the
minimum nefwork voltage (Vacaun), 8nd the closer to this value the netwark voliage
25  (Vac) measured by the voltage measurement means {11) is, the closer to the value of

the minimum network voitage {Vacann) the level of the controlled voltage (Vc) will be.

4. A system according to claim 2, characterized in that the electronic
control (10) keeps the confrolled voltage (Vg) essentially close to the value of the
minimum network valtage (Vacaumn), and the controlled voltage (Vc) being kept farther

30 away from the value of the minimum network voltage (Vacwn} in a proportional manner
to the difference hetween the minirﬁum network voltage (VAC.M.N) and the network
- Qoltage (Vac) measured by the voltage measurement means {11).
5. A system according to claim 2, characterized in that the difference
between the value of the minimum network voltage (Vac.uin) and the controlled voltage
35 (Vc) is proportional to the difference between the network voltage (V,@) messured and
the minimum network voltage (Vac.un) expected.
6. A system according to claim 2, characterized in that the difference



- ACGEUN)/ .. .the electric nmotor (2) being dinensioned to operate
essenti al | y I n a vol tage range close to the m ni num network vol t age
NAG MN) -expected for the network voltage (VAc), the assenbly being
ruttier configured such that the el ectregic control (10) keeps the
control |l ed vol tage 0/ c) essentlal I y cl ose to the value of the m ni num
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arrangenent f 8 ?T'BF‘S'F”"&WQE@'B?% (Vaspned by a conpression mechani sm
coupled to an el ectri 8 Amaksenblpol elatriorindujon ridie (2 and lefeonicrudbied) { 10
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vol t age an el ectroni c. cont
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froma m ni num netﬂva)alkmwhtage‘z)(bdmgwmensmned to operate esdehalipiid’ angragent
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operate essen E}I lbg e ran e cl ose ni mum net

vol tage. 30 |V4e & Geniigyred pueh dhat theyglacronic control (10) keepsq 1
An arr angenenﬂ?efcvmrqﬂm! (wﬂag@ rm«)e&ss:lmsllyadmrldithg vbloe ef thenmibnum network
ggﬁ{ ac It e 3 g\e/g\ivdtitﬂgé VAL yd, B ﬂie%ﬁthﬁéH %ltﬁﬂb@ﬁe}n? é@&: dring? J\\g H&l.ﬁ the value
essential ly cf'd @g mt"é"’?’hé'eﬁ’{% YPﬁﬁqenQ}t“Wﬂ‘i)R“ 9(5‘1@’35'8’?%? ‘0)38“%\/?3' ‘Ei'é?f?'lé’ﬂ
3512. An ar r abrieeranthef pininum gretwodipeitage dVac vl ,and hthe aretverrk veithge n(Vid)at
t he el ectroni ﬁegs@rbarb?hhe(@@geln@agpaﬁérg%%ﬁg operate in a controlled
(oL20e (VO havin ol 8Lty Letelotl blen TRIUEES S debiRg".
mot or ( 2) 2@&pptantsef (ﬂ?j applespeastelisd voltage (Ydido diecaledtricometor (8), tegonhelied

fed by a contmbéee(dfc)vﬁ&ﬁgaﬂﬁecﬁdca vahlatexbén@sllylcloaind the nirkRién REIWYR VKitage
vol t age (VAC)( feed network voltage (VAG floating froma mni num

net wor k voltagé*f ac.m N), the nmethod being characterized by
conprising the steps H¥ -An arrangement for motor-compressors, formed by a compression

mechanism, coupled to an electric induction motor (2), the electric induction motor (2)

25 being fed by a controlled voltage (V¢), the controiled voltage (V) being regulated by an ,
electronic. control (10), from a feed network voltage (V.ac), the feed network vollage
(Vac) floating  from a minimum network voltage (Vac.uin).

“the arrangement being characterized in that the motor-compressor (1) is
sized to operate essentially in a voltage range close to -a minimum network 'voltage.
30 (Vac.ww) expected for the feed network.
) 11. An arrangement for motor-compressors according to claim 10,
characterized in that the electronic contro! (10) limits the controlled voltage (Ve) applied
to the electric motor (2) to a level essentially ¢lose to the minimum network voltage
(Vacum) @xpected. -
35 _ 12. An arrangement for motor-compressors 11, characterized in_that the
electronic control {10) is configured ta operate in a controlied voltage (V) having
double the level of the minimum network voltage (Vae.uin).



5- continuously neasuring the value of the feed network voltage (Vac)
by neans.of .a network-voltage measuring neans 11 and an el ectronic
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(VAC_nusi ) exiYe@t'-’e e closer to the value of the mmimum network voltage (Vagum) the level of the
conirolled vollage (Ve) will-be kept. .
"15. A methed according to claim 13, characterized in that, in the step of
keeping the level of the conirolled voltage (V¢) close to the level of the minimum
20 network voltage (Vaicwum), the (arther from this value the measured feed network
voltage (Vac) is, the farther above the value of the minimum network voltage (Vacan)
the level of the controlled voltage (Vi) will be kept.
18. A method accor.ding to claim 14, characterized in that, in the step of
keeping the level of the controlled voltage (Ve) close to the level of the minimum
25 network voltage (Vacun), the difference between the valug of the minimum network
voltage (Vacuw) and the controlled voltage (Vc) should be proportional to the difference
between the feed network voltage {Vac) measured and the minimum network voltage
{Vac-mw) expected.



