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voltage reduction should not result is a perceptibly dimmer
light output. | .
Another known power control system for providing a
reduced voltage to fluorescent lamps in an electrical lighting
20 system involves the use of a plurality of switchable
. transformers which at start up are switched out so that a
normal mains voltage is applied directly to the lighting.
Then, they are switched in to provide the reduced lighting.
However, there will be a . power surge generated when
25 disconnecting the transformer if it is operating. For example,
a 10 KVA transformer for a bank of up to 200 lamps, could
generate a surge of 400 amps when switched in this way.
Amongst other things, the switching contacts would rapidly
degrade leading to un-reliability. Thus, these type of systems
30 have not been used due to their failure rate.

. It is an object of the present invention to provide an
electrical power supply circuit which overcomes the above
problems with switchinq transformers.. _

According to one aspect of the present invention there

35 is provided a method of controlling an electrical power system

for providing one of a plurality of selected voltages to a
load, the method comprising the steps. of:-
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{e) electrically disconnecting the winding from <the
neutral terminal and electrically short-circuiting said other
end of the winding to said predetermined position when a fault
condition is monitored.

In this way, the present invention can provide a number
of different output voltages at the output terminal according
to demand. Furthermore, when a fault condition is monitored,
a failsafe condition is provided wherein the effect of the
winding is taken out of circuit in a safe way by disconnecting
the winding from the neutral terminal and preventing turns of
the winding being open circuit. Accordingly, damage to the
winding and circuitry of the system in general is avoided.

Preferably, step (c) comprises disabling the terminal
connection means to electrically disconnect said other end of
said winding from the neutral terminal and enabling a
switching means to electrically connect to the neutral
terminal to exclude the predetermined number of turns of said
winding located from said other end of the winding.
the winding towards the other end of the winding which was
connected to the neutral terminal. This is effected towards
the neutral terminal end thereby enabling better performance

. from the connection means and switching means since smaller

currents are encountered.
Conveniently, step (e) comprises disabling said terminal

Thus, it is possible to short-circuit just the turns of
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step of monitoring the voltage to said one end of the winding
15 and stopping step (c) in response to the voltage falling below
a predetermined value.

As a result, whilst a preferred {(reduced) voltage can be
supplied during stable conditions, a relatively higher voltage
can be supplied to compensate for when the input voltage

20 drops.

Conveniently, the method further comprises the step of
supplying said request for another selected voltage after the
lapse of a predetermined time interval following supply of
power being required. .

25 In this way, another voltage can be prov1ded in a simple,
convenient and cost effective manner.

According to another aspect of the present invention
there is provided an electrical power control system for

~ providing one of a plurality of selected voltages to a load,
30 the electrical_power control system comprising:-
. a positive and neutral terminal for connection to a
source of electrical power;

an output terminal for supplying a plurality of selected.
voltages; :

35 - a winding having one end electrically connected to the
poeitive terminal and being tapped at a predetermined position
for supplying the output terminal with a selected voltage;
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said predetermined position when a fault condition is
monitored. : :

In this way, different output voltages can be provided "
at the output terminal according to demand, yet when a fault

15 condition is monitored, a failsafe condition is effected
wherein the effect of the winding is removed in a safe way so
that damage to the winding and circuit of the system.is
avoided. '

Preferably, said switching means is connected to the

20 neutral terminal to exclude the predetermined number of turns
of said winding from said other end of the winding.

In one case, in response to monitoring of a fault
condition, said monitoring means disables said terminal
connection means and said switching means to electrically

25 disconnect said other end of the winding from the neutral
terminal and enables said further switching means.

In a preferred embodiment, said'ménitoring means further
comprises a current demand sensing means for sensing for
transient current changes in the current demand by the load;

30 wherein said monitoring means disables said switching means
in response to transient changes 1in current above a
predetermined level. _

In another preferred embodiment, said monitoring means
further comprises a current overload monitoring means for

35 monitoring current to the winding; wherein said monitoring
means disables said terminal connection means and said
switching means to electrically disconnect said other end of



said predeterm ned position when a fault condition is nonitored. In this
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condition is effected wherein the effect of the winding is renoved in a
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said switching means when said measured time exceeds a
predetermined time interval. :

‘In one case, said timer means monitors a further time

15 starting from supply of said selected voltage; wherein said
monitoring means enables said switching means only when said
further time exceeds a further predetermined time interval
during which the voltage to said one end of séid winding has
not fallen below said bredetermined minimum. '

20 - By having two time intervals arranged in this way,
unnecessary changes in the system are not made until stable
conditions have been attained.

It is preferred that the timer means is reset whenever
the switching means is disabled or said further switching

25 means is enabled. . |

Conveniently, the terminal connection means, the
switching means and the further switching means comprise relay
contacts. .

- It is preferred that the system further comprises a zero

30 crossing detector so that movement of the relay contacts can
.take place at zero crossing points. ' , '

'-Examples of the present invention will now be described
with réference to the accompanying drawing, in which:-

Figure 1 'illustrates a first electrical power control

35 'system embodying the present invention at start up;

Figure 2 illustrates the systém of figure 1 after start

up;
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electrically connected to a terminal 5, which is connected to

15 the rail 2, by means of a relay contact 200A and the terminal
15 can be electrically connected to a terminal 7 by means of
a relay'contact 300A. At a\ point 16 within the transformer
winding, a terminal 17 is connected. The terminal 17 can be
electrically connected to the terminal 5 by means of é'relay

20 contact 100A. The relay contacts 100A, 200A, and 300A are all
‘normally open contacts. This is shown in figure 1. Only when
their respective coils 100, 200 and 300 (described
hereinafter) are energised, are the electrical connections
made.

25 The transformer winding 3 is tapped at a predetermined
point 18 which is connected to an output terminal T. In the
.present embodiment, the transformer winding 3 has 126 turns
between point 16 and the neutral end 14, 126 turns between the
point 16 and tapping point 18, and 14 turns between : the

30 tapping point 18 and the positive end 13. It will be apparent
therefore that: by suitable operation of the relay contacts
100A'and 200A, either the connection of the neutral end 14 to
. the neutral rail 2 via terminal 5 or the connection of the

- point 16 to the neutral rail 2 via terminal 17 and 5 can take

35 place so that one of two selected reduced voltages can appear

at terminal T. |
The relay contact 300A is operated to short circuit the

|
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contact 300B can make an electrical connection to a terminal
point which is connected to a terminal point of a relay 500A
15 contained with a box generally identified by reference numeral
51. The relay contact 500A can make an electrical connection
either to a terminal point.connected to the coil 100, which
~is connected to the rail 2, or to both a lamp Am (Amber),
which is connected to the rail 2, and a terminal point
20 connected to the coil 200, which is connected to the rail 2.
A red lamp Rd is also connected from a point between fuse 10

- and relay contact 600A, and the rail 2. '
Another sub-circuit 'of the 'monitoring means control
circuit is also connected between the rails 1 and 2. This sub-
25 circuit comprises a fuse 20 having one end connected to the
rail 1 and the other end connected to a terminal point of a
normally closed relay contact 100B. The relay contact 100B can
make an electrical connection to a terminal point which is

has

connected to a terminal point of another relay contact 200B.

30 The relay contact 200B can make electrical contact with a
' terminal point which is connected to a fault condition unit.
The fault condition unit comprises a DC power Supply
which provides a 12 volt supply to one terminal of a norﬁally
open relay contact 800B. The relay contact 800B can make an
35 electrical connection to a coil 900 which is connected to the
rail 2. Another 12 volt supply is connected to one terminal
- of a normally open relay contact 700A. The relay contact 700A
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point 16 and tapping point 18, and 14 turns between the 30 tapping point 18
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The network converts the current signal from sensor 21 and

15 provides an output comprising a voltage which is proportional
" to the current flowing along the rail 1. The voltage output
from the network 24 is connected to a step sensor 22 and a
level sensor 23. )

The step sensor 22 detects the rise in level of the input

20 value from the network 24 against the preceding input vaiue._
In this way, it is possible to detect when the load connected
to terminal T varies so that an increased voltage may be
required, for example in the case of fluorescent lighting, the
variation in load implies switching on of lighting.

25 To avoid incorrect sensing due to transients on the line
due to switching of inductive components, a null circuit can
be included which effectively stops the sensing for a brief
period of time during switching of, say, relay contact 500A.

Each time the step sensor 22 detects an increase in

30 current, a signal is sent to short timer 25 which is reset and
‘started. The output of short timer 25 is sent to gate logic
26 for controlling a switch 27 to enable or disable the coil
500. - |

The level sensor 23 detects an initial current level and

35 outputs a signal to a gate 28 for controlling a switch 29 to

enable or disable the coil 600. In the event that the current

level exceeds a predetermined maximum, the level sensor 23



¥

Ared lanp Rd is also connected froma point between fuse 10 and rel ay

cont act GOGﬁoganﬂughe rail 2. Another sub-circuit of the nng#h%é neans
control circuit is also connected between the rails 1 and 2

circuit conprises a fuse 20 having one end connected to the rail 1 and the
other end connected to a terminal point of a normally closed relay contact
100B. The relay contact 100B can neke an ePectrlcaI connection to a

term nal poin S cited int of another relay
butlBled bss sfgnageLe £80che Gats' ILgAl !

contact 200B. 30 can’nmake electrical contact with a
term nal point mhlﬁhVPétESﬁnﬁ%ﬂ%ﬂrt%Peﬁ#%ﬁﬂﬁs(RhﬁhWQLﬁﬁgenPP timkeppaitive
condi ti on uni raddnprvsesa an.% R@&akeaUpAl !héhﬂ-éih)ﬂrdaﬂ'd&&: F0bA.VRhbnStRe! v

to one termn open rel.a nt act 800B. e relay contact
800B can nakeggﬁeégg &féég}b%%ﬁ oﬁﬁ€3?¥8n9?5e rcBift il 5ﬁ“¥ tRoBRERt ed
to the rai P 2loghet Rér amdvalsosdepla iLengoruiseredt owbheht disniredetof and
normal |y Opensﬁﬁi—@&dc'?ﬁéa&&tﬁ@%f the 1&hg% Rt %%tsZREQtoC (m\éoggg/ \?ﬁ%ﬁ -

PCT/GBQS/Ol?Z? - can make el ectrical cohnection to t
connected to ﬁe rail 2. Afurther 12 volt supply is connected to a

termnal of a nor mahéy elasari gaal apowent acbnBOOA asitkitent cl@se2libel avith
normal |y open, nt act The r ong act A and_900A can
nmake electrlca%g%g%%g%tlgﬁ tgggﬁgeteE 8é€¥ ?e% n%%ua fgge 14 20.1 The
ot her terhPnallbastratesthe indddmlsppsihion vher mowan dé tf@ratcsmppﬂm

whi ch is connest edrhonale LalahdZN Axﬁuwtnﬁ%%qf 2kd B tHe, To8 ”1x9itf‘a1
toroid is wound 10 ound t he ut of the sensor 21

e
connected to R¥TTRt ! OCFU ab@ﬂ%r%ﬂ’r%/ 3 BEF}t FRYyehsqng §P€H€e°ﬁu‘mﬁ=r
52 .and shown winditngi 3 ofi thgutransfdsmenntdetisecontpine terminal T since

the relay contacts 100A, 200A and 300A are in their normally

15 open position, but those turns do not offer any significant

impedance for such a short amount of time. In addition lamp

Rd is 1lit via fuse 10 shqwing not 6nly the presence of a

supply voltage, but that fuse 10 has not blown. The cﬁrrent

sensor 21 senses this flow of current. As a reSult, ﬁhe level

20 sensor 23 outputs a signal to gate 28 along line 40. The logic

of gate 28 provides a signal to switch 29 so that coil 600 is

supplied with current so as to energise the coil and hence
close relay contact 600A. o

- As a result, a circuit is formed through fuse 10 and the

25 now closed relay contact 600A. Current can therefore flow

through the heat sensor 12, which detects a cool condition of

the winding 3 at start up, through the normally closed relay

contact 300B,- and through relay contact 500A which is

electrically connected to coil 200. Current also flows through

30 the heat sensor to the coil-800.-in.addition, the lamp Am is

lit.

Since coil 200 is now carrying current, the relay contact

200A closes to electrically connect the terminals 4 and 5

together so that the neutral end 14 of the winding 3 of the

35 transformer is connected to the rail 2. Accordingly, current

flows through all the turns of the winding 3. Thus, a voltage

appears at terminal T which comprises 252/266 of the voltage



out put of sensor 21 is connected to a conversion network 24. The network
converts ent signal fromsensor 21 and 15 provides an output
o/t

conprising a
rail 1. The voltage output fromthe network 24 is connected to a step

sensor 22 and a |l evel sensor 23. The step sensor 22 detects the rise in

age which is proportional to the current PFEGBMPIAIONg t he

| evel of the input 20 value fromthe netyprk 24 agai nst the preceding input

value. In this way, it is possible to detect when the | oad connected to

termnal T yartesmsmal el mie isnppagsed ¥Rié agel tiye e iagucheda bprexanpl e

in the case, 9%?{:]“‘18 &cg& SA‘ghtl ng, the variation in load inplies

swi tching of To avoid .incorrect sensing due to
transients on t h%lmFﬁecQMe 808 &iNBhiCAETingnauEr §ne, dhepsrdayscontant |

cir cwOI t catnab@B :jé!fééggeén\a?tﬁb leéiaaycfdov&laﬂétﬁa@m 65’@1§eﬁghage§'0rc&'1tgd@f
erio (0] | urin W in a e C

P en SonborvaE Jber e fan ' FRET Ay | PRYguR el 24, fgf-'aﬁ'afe. gieh ng |

short tineregérgisabion ofsthearodilt 200 edthdhee bay poenticts 20QB toprrs .25 i S

sent to gat g |00 £ 2P affretQRtlcd! thAY 8oSYE 1L ahd @o@napgedgélas%@béoe the

coil 500. The level sensor 23 detects an initial current |evel

out puts a sPHNBFOY ot PREE2HE +BrrRTRENST | FAERCERITH DY (S¥endf &
di sabl e t hesetHattthe keatitdocavefit thédint ndspentriventrellaysl| deas asuls take

predet e 3ipe t I S AT o] /0.3,2%@ :

PCT/ GBQ‘EWO%QQB oute uétHLsae ar% Palgnal glét 2008 é\pfgél C /f’beo talse sensor
30 detects E¥hek \mat"aﬁélénl‘?q’lé“ﬁ:YerFP@& F'&??g‘ls% at°a°\?oPﬁ§ Fetay sprdacthe
rel ay cont amdozx00the \Widvd ka tialtiage idr sphowhechianfagaeetain | evel , a signal

is sent to gatEEAs noted above, the current sensor 21 senses the initial

flow of current £hroﬁgh rail 1. As a result, the step sensor

15 22 detects a step in the current and outputs a signal to short

 timer 25 and a signal to gate logic 26 along line 41. By means

of the gate logic 26, the.presence of a signal on line 41

inhibits switch 27 from energising coil 500, which remains in

" its initial position.' However, once ‘the step sensor has

20 detected the initial flow of current for a predetermined time,

no further step- is detected and hence the signal on line 41

disappears.

' At the same time as the current sensor 21 senses the

initial current, the voltage sensor 30 senses a voltage above

25 a predetermined minimum level and outputs a sighal to the long
timer 31 and to the gate logic 26 along line 42.

Once the short timer 25 has timed out, a signal is output
to the'gate logic 26 along line 43. However, switch 27 does
not energise coil 500 until the long timer 31 also times out

30 and outputs a signal along line 44. In this way, there is no
undue energisation of coil 500 during periods of voltage
instability. Nevertheless, once the voltage has become stable
and remains so, the short timer 25 controls energisation of
coil 500. . ' _

35 In summary, the gate logic 26 will not operate to turn
on switch 27 if there is a signal on line 41 indicating a step
in current demand or if there is no signal on line 42 which

(



5 logic 26 and also to a long tiner 31 which is reset and started. The

out put of timer is sent to the gate logic 26. The |.cal
power con%doggg}stem described wth reference to figure f%g@’ré{"g?”as
follows. Figure 1 10 illustrates the initial position when power is first
supplied to termnals L and N. In the initial 4 to 8 nms, an initial current
flow occurs along rail 1 and through sone {yrns of the winding 3 of the
transfornmer. to the output ternminal T since the relay contacts 100A, 200A
and 300A are mdtlla:ertbsnaheﬁlftycisntopenta@e|<tur oif ih tﬁme;ﬁdm:tldxern@s

offer any sig ance QFBHQE R

addi tion Iarrpr;bg 8%“% R:q@lgg 532‘]:‘% é#ﬁ%\??\%@no only ‘the presence thglr
suppl y vol t ag&espgcting: 1inse 40 ABS hdt bl own. The current sensor 21
senses this flow oWwnewr £aBt gaé\a Boéﬂé%i‘ltérhﬁahﬁ/\ﬁé ©bden sm:sorth%% eutieuhs a

'signal to gate 28 alon TeI ate r g
switch 29 go tﬁ'a?fcm tq%lb(fnﬁs SHESI S° Ech &fr%rnecn gggaés)h gu%}h d11 ggbh
coi |l and hencésclastesulhy @Gﬁ?&ctcmt ABOGAr dSu|moved cFPcmlteCtS‘lf:QMEd

through fuse t@naeeétt be 2he POYaf! BSEMAinLl %f&ﬂtlaé)tccﬁﬁ%te@”tbeﬂhecéa;l
therefore flogogh h the heat senzﬁ 12. which dgt ects a cog 2§§ étlgn
y

of the wi ndin art lﬁ}f ntthrou oq%er ar?ra‘l’?y C
300B, - and t hbesgneSeIdayeoengaeedSGDAlwh| chiils 19I0e®PM @&ICPy\eéo#necgeaedo

coi | 200. yqur pang @éé@nf;l matwd&mc’iolbbﬁ 826§e§e£§&rrélﬁh} k@nkalck 866a 1N
‘addition, the |la

Si nce ¢ 200, i s, now carrying,.current, the
rel ay contact °P8A- cE‘bEﬁs FBee‘f‘é’ET?l%gl*’r c’b’rﬂﬁ’:’ﬂ g’et Fﬁ"n&?’? RoiRh %6
t oget her so thatl tie amceit ehiménatéd. of:ohbeqwendlmg & ofoltrye35appeanss oatrer
i s connected Eerhtﬂﬂaﬁa’i‘|w@xckﬁ%ﬁiﬁ%@é’12895ﬁ6n&ffé%élmﬂgggﬁkbﬁﬁbﬁal

turns of the windin us, a Vvoltag pears at term nal
conprises 252F268¢ '? Hlebevcﬂﬂpé'gfglate% Enak

15 contact 100A closes before the relay contact 200A opens. This

I C
it 1s preferred that the relay

situation is shown in figure 3.

In addition to the above relay contact movements, it will
be understood that whilst relay contact 200B now closes and
relay contact 100A opens, there remains no .current flow

20 through the circuit incorporating these relay contacts.

The circuit of this embodiment incorporates fault
monitofihg so as to provide'a number of safety features.

In particular, the present embodiment can provide a
failsafe condition in the event of failure of the relay

25 contact operating coils,-general overloading of the system,
a fault external to the system creating an overload cohditiqn,
a fault in the winding causing a thermal build up and
operating the heat sensor 12, a fault causing the fuse 10 to
blow, a disconnection in the sub circuit wiring causing the

30 relay contacts 100A or 200A to release, and any failure which
causes the winding to go open circuit. '

The appearance of the failsafe condition is described
below with reference to a number of examples. As long as '
current 1s flow1ng through rail 1 below a predetermined level,

35 coil 600 remains energised and the relay contact 600A is
closed. However, when the level sensor 23 detects a current
above a maximum permissible current, a signal is output to
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at term e supply of this voltage is indicated by ' | hg of
| anp Am q@ﬁ@s@%i | 800 is now carrying current, the rel af%@ﬁk’%’g‘ﬂt’ 00B
cl oses and the relay contact 800A opens. However, current 5 wll not flow

for long through fuse 20 because with the energisation of the coil

200,

t he

relay contact 200B opens. 1t will be appneciated that coils 700 and 900 are
designed to be slow to operate in response to energisation (say 100 ns) so
that the reagatendfaioryrlinepéstangd the alogioerf eAte A& makes sl todf or e

the relay cos aghrrR0BBrORRN:hathUsoil NE6® &S RS ﬁb&bei‘h%he‘igiib_eaQO_Agaléh
1.S._snown

0

b ' I ‘300A. . Th b '
n i gur o 2 F SR Hor G0 ARoTERERE TS GRERCORRbTH SE CRRESa P hiE 0 1 | ow

of current t3QuRMdr8PP. 1AsAs gonsesgiuencehe thieeyed@ys @ontBc22 dS0ACtanda

step in tdhe

remains in ifikow nof i ehrpeatt wbiichHoewemyiseanom ihe? 60 episenannabaredet
E‘sv{ﬂé}rl aJ(? TNl ekt Rbolier 1?0%2
ected and hence 't he si gnal° on [In

detected th
step is det

_ L00H SPerf O HHUHIT 13 yS cdnthck 8068 266BTard SJUh Q:l%'_élr!m to
gate logic 26 alaong line 41. l.éB.%//ﬁn”eans of the gate |oqgic 26, thepresence of
a signal on I|ine %®ilfftRn Segs &Flfﬁf?%?ﬁaé%egr gﬁlscls%d‘gc(ﬂrlo"%ﬁlﬁs Wt R

e 41 di sappears.

time as the K&idemord@sdo7 0P8R §onsdesenehight PEPVELRS ehiflavhof, Srrzgat

sensor 3 saiMRfugh «@illageoabakealbeduptpdeherréley ddrntaauniodaciclasds

Ul RS LSERLATEE i ekt ind A, Aigaat e

e gate

outputs a s

42. Once the's

out, I ST out put

] ) EPLEE] it
p ‘i‘f:l‘gé S’%&?P %dsdT%RtuQ%hse ‘éé%ngr

| ogi ¢ 26 al @RFAsisn&hes Pra@AdYerturng fh the sdading: 3ehetyese Poilnts088unti |

the long tikg 31.ab6AsbqiBARLDY] G ayrEtiRUESeAdSigEd 1 BNyl ISohends.

this way, t

15

20

25

30

35

Q%%eﬁf%dy%g 3 ceases to operate as a transformer and offers

substantially no impedance between points 13 and 18.

Since the full input voitage now appears at terminal T,
closing relay contact 300A.has the effect that the electrical
power supply system of the present invention is bypassed. In
addition, damage to the winding 3 that could otherwise occur
from being open circuit is avqided_ so that a failsafe
condition can be provided. In this_respedt, the situation of

leaving such an qpén circuit should be considered. If an open

circuit occurs for any length of time, there will be a voltage
drop between points 13 and 16, in the present case 24 volts,
so that the electrical power supply system of the present
invention is not bypassed and hence a true failsafe condition
is not provided. Furthermore, there will be a reversing
energisation of the winding which will lead to an unpleasant
and disturbing vibration in the form Qf'a hum or buzz. 1In
addition, the winding will eventually reach a saturation
voltage across the open circuit part of the winding. This
saturation voltage can reach quite high values, in the present
case of the order of 760 volts, which_is not only potentially
very dangerous to anyone who should accidentally touch the
system but can also produce sparking due to breakdown of the
insulation thereby. producing a winding insulation failure.
It should be noted that the energisation of coil 300

In‘



undue energisation of coil 500 during periods of voltage instability.

Nevert hel e t he vol tage has. becone stable and remains he_short
timer 25 cm?@gﬁenergi sation of coil 500. 35 In sunmg (,;Bésfpg%?ate
logic 26 will not operate to turn on switch 27 if there is a signal on |ine
41 indicating a step in current demand or if there is no signal on line 42
whi ch WD 96/ 03018 _ - 13 = :

PCT/ G&B95/ 01729 - 11 - indicates insufficient voltage or if both the short
timer 25 and bpegstrekay Ibrtact sonBdsothadndleotpitadi gpetstiom bifecoils

respective i Qg 4ra BYh 4tha ‘?h%'ift Pespateilogt &y iéﬁ%%\/\%a;i%r PSREbf@éﬁl.

then switch 5_gn of swtch 27_ocgurs so that, current . ough col
500. As a restft theePUyTeBht ALPVEDBATCNHTRYLt & BFEREr PEALRy EBRNEEINRD
the relay teralaay Wohehs$ sd oapysedegd daml idatec@g tlRMs Skdschcopr Bagk Nén

| onger pasges h | 0; why £ : engr: Qi kLS iL.100
now become§ eﬁé%ﬁ%gdggg% %s?&alﬂﬁ}tr?%s%gﬁ gﬁlgléggdg]géeé %%Jaé%% ay
contact 200A eperslawmentadfe 609AnYish the f FRFh R bhaleancentagbi #R0A6

and 14 are el bpbAst 88 PRSI Y cohtddtt a®® A2 RREA0DAAL1HBERT ddberdd 1Y Ch
conprises 126/ 140 %}1 t he yvol tage at .t er.m nal L.2lét ? | If be ?l preci ated that
it is preferrB8BPRndfe HUSRH LY TASR ARSI R 0 SESTRERRIA  t HPS Y

cont act 200A opeegit Thhowsi tinmatfiigwries shbsnarnahggdr sugh |thatddihe onelay t he

above rel gy Ccophegctt TYEHER I Ssek! wieh! JerenderaiRed dduin Widf F&ipyL.
contact 200B now cl oses and rel ay contact, 100A ogens, t here renai ns _no,

current fIom/§bl?hF6UgPetﬁ§nﬁQW§étbﬁrﬂﬁﬁtﬁﬁaf?ﬁ thate 108G1\F 15T &k 1S The
circuit of thresetrpogagemy iiroormornstiosy f thet vodhager isepsingasoft ovplagele a
nunber of safgiysdLaidil €8, this respect, it will be noted that regardless
" of the current flow, if the voltage on rail 1 drops below the
15 predetermined level, long timer 31 is reset so that relay
contact S00A automatically returns to the position connected
to coil 200. , .
When the electrical power supply system of the present
invention is in use, if the heat sensor 12 breaks due to
20 overheating, current no longer flows to coils 100, 200 and 800
with the result that relay contacts 100A, 200A and 800 open.
Thus, relay contact 300A is closed with the same effects as
above. ’
When the heat sensor 12 again detects an appropriate
25 temperature and closes, current can again flows to coil 800.
As a result, relay contact 800A opens breaking the current
path to coil 700. This results in its relay contact 700A
opening so that current no longer flows to coil 300. The
‘effect of this is for its relay contact 300B to close to again
30 provide current to energise coil 100 or 200. It will be
appreciated that although relay contact 800B is closed, coil
' 900 is slow to operate so that relay contact 900A does not
operateé in time to provide an alternative current path to coil
700. Thus, the system is restarted.
35 Another fault monitoring concerns the situation if either
relay contacts 100A or 200A should open due to mechanical or
electrical failure. Although contact 800B is closed due to



In particular, the present enbodi nent can provide a failsafe condition in

t he eventh %éo% ure of the relay 25 contact operating coils eneral
over | oadi Pi%e system a fault external to the system rcg @

overload condition, a fault in the w nding causing a thermal build up and
operating the heat sensor 12, a fault causing the fuse 10 to blow, a

di sconnection in the sub ci rcwt W ring gcausing.the 30 relay contacts 100A
or 200A to release, and any failure which -causes the winding to go open
circuit. Theupesdr dilceiofg tiherduayH sad il coowl) t cobhli sodessr nbed plireerWewi t h

reference tq; q._hntg{gﬁege,pé gg_._( égsf €§§L05}Q1?§ gjﬁfrt%'&tt | Sodd Y ”Qodg

rail 1 below a predeterm ne eve enal Ns_energi se the
rel ay cont aOPeSO0RCYVEVET odbith BhReeshanieml e leGEr 1§%?ﬁsf(ﬁf112"3r' edei;bet'-s a
current abowvpean nuyum:peact s&ill e lrige eot thatscgfaeént &s)utoputsubglledV\D

96/ 03018 ‘ @Eg)é(é

gate 28 gl or?é’ |°rl1é 31%0 ehr aPSg‘lecl%? ma’t efe21§' Eggévm tc lp%’%l% C%O%?f SO
that coil 689 |t§aﬁo°}16ﬁ§EF éﬁe?'@?%bﬁedﬁ%f’eﬁcﬂelslﬂqo Hia apngadt gWitebo20 opens
whi ch de- enﬁhﬂbﬁese\fé}iﬂ@alhgﬂ,CQQQeélnd'e&QQ é&@@@nseqﬁem@e,ogéﬁwl

contacts 100 and pen and reI cts,100B, . 200B and 800A
cl ose. The PRPVE ?ﬁrggoﬁﬁg ecB?l‘f% @ﬁ?golp?rc %’ fIptem TFBV\PB?t
current  whi phyemeagl $espection Qi \the Buaualn i e smquisiad:h HRFevEuspowét er
about 1Q@ Ngi1ihgreeh! bzoguggﬁsa wetﬁglfa(a&%,ﬁgcaéwu Qefi]nﬁ%%l"‘"i" ch

provides a flow of curren hr ough col | the relay
contact 300A cl oiBs?t §iRSAAEP2PBPFY nﬁf’g“ié 5ﬁaa¥ FHEF%‘B? %?J?%Iﬂﬁ ‘é°§}1ort
circuit acreee fakl pra similavur isibsafdecondidiion Sabestekh poattaih8dand 14.

Gonsequent |y, thftrrag ¢l he sbsgg ??t&gl tRReCpsPatiah bherviagli Bgndageases §
to operate as a trans or mer
OA whilst relay contacts 100A or 200A are actuated is

15 prevented not only electrically, but also mechanically by
interlocking the .contacts so that relay contact 300A is
positioned between the relay contact 100A and 200A so that
operation of ‘either of them inhibits operation of relay
contact 300A and operation of relay contact 300A inhibits

20 relay contact 100A and QOOA. _

It will also be appreciated that once the failsafe
condition has been attained, the system can be returned to
normal running by actuation of the reset switch 20 which
breaks the current supply to coil 700 which will then break

25 the supply of current to coil 300 so that relay contact 300a
opens and eifher relay contact 100A or 200A closes.

Figure 5 illustrates a second embodiment of the present
invention wherein common components with the first embodiment
bear common reference numerals.

30 Referring to . figure 5 it can be seen that the sub-circuit
containing fuse 20 has been modified. In particular, the fault
condition unit has been changed._Thé relay contact 200B is now
connected to one terminal 6f a normally open relay contact
10002 and to a coil 1000 which is connécted to the rail 2. The

35 relay contact 1000A can make electrical connection to one
terminal of the relay contact 800B, to one terminal of the
normally open relay contact 700A, to one terminal of the



j _. .
15 substanti all y no i npedance between points 13 and 18. Since the full

i nput vol tygehsyygarprears at termnal T, closing relay cont %?r((%%gﬁrﬁgs the
|

effect that the eFectrl cal power supply system of the prese nis
bypassed. In addition, danage to the winding 3 that could otherw se occur
20 from being open circuit is avoided so that a failsafe condition
can be provided. In this respect, the situgfi-on of :[ eaving such an open
circuit should be considered. If an open circuit occurs for any |length of
time, there whbrmbdly wbdsét)e edragpchetaetng oA nt&ndl §oaome I rnimalhefptsent

case 24 voltspogRa1$f b éB EEQa?' echthedl oBaXRer TREPPEHa$H$h§e8hntE€ions
present invention is no Passe and hence a true failsafe condition is

not provi ded. arﬁu??ﬂ’@??m?‘é 19%E®elni || be a reversing energisation of the
wi ndi ng which wi || Iheaddibian taptbhasahbvenpdadgseenbilagpvébr &6 conhectéd

formof a ng%gfogé'z%heleo%g 18695h408, pifig %mgogg ﬁghhee&@&w@{gﬂysr@ﬁ&h a

saturation v e across pen circuit part w ndi ng
saturation voFPhfe3ln TBHER tfbief‘e Lamgn Regldfest it n & HiSey JGRONS cBlat okhe he
order of 760 gpttéem MIdﬂhneﬁcﬁm i®loy cpetatti ahd yehveet a dva;rlgatgeueﬂ@tarwxone

who shoul d acel fgtallug LUGH LhE«3Fue8Y SheMDUCE A Qb0 REAIER, SRR N0

due to breakdown of° t elns ation ucl n av(Anln atTton
failure. It shbtlthate mmoé@amearesﬁétemrgr@rat%%mofcoemalctseem le’elﬂg

96/ 03018| 10 prov1de%0%tB the ch]utputl: termln?l T, wheﬁ@_itgﬁ%f Pﬂg?&t frat 00
opens relay cont sqdihat cglectrica o &l (ofo]] an

and their res%ec‘?]fvbg‘f'(ﬂ t&l‘l’t gfgml §°1Ahi o7 d&gll’f Ané‘scgrréﬂtp'f?v i
along rail 1 akdpjwe apdipwt Fhémshgha'l' aamgmqméams Bl skpdddr $hasdagtawl 08
turns switch @Shdpefo®has Skbdivdg coil 600 is again energised. This |eads

to a closing of rei ay cggt %ct a6;9;9api-é’\x"1é htggg effeﬁ;lélhaf égézaiy 88ntoafcttl§é)0A

15 embodiment in figure 5, current flows through relay contacts
100B and 200B through to coil 1000. However, coil 1000 is slow
to operate so that relay contacts 100B or 200B open before
relay contact 1000A can close. Thus, the various functions of
the fault condition unit do not have current supplied to then.

20 In the circumstances of a fault condition, the effect is
-to close both the relay contacts 100B or 200B so that current
is supplied to coil 1000. After the built in time delay, relay
contact 1000A closes to supply current to the fault condition
unit so that it can operate as described above.

25 It will be understood that the embodiment

' illustrated shows an application of the invention in one form
only for the purposes of illustration. In practice, the
invention may be applied to different configurations, the
detailed embodlments being stralghtforward for those skilled

30 in the art to apply.
- - For example, whilst the embodiments described are
connected to operate so that relay contact 200A disconnects

~ as relay contact 100A connects, relay contact 200A can be ieft

connected whilst relay contact 100A connects.

35 In addition, whilst two relay contacts 100A and 200A are

. provided to enable the supply of two selected voltages at
terminal T, further relay contacts can be provided to enable



opens and either relay contact 100A or 200A closes depending upon the

out put fromlo Ilc gate 26. Preferably, the sub- circuit shown in figure 4
i s arrandt®¥ ?J@ Bthat the relay 10 contact 200A cl oses WhBRT/EBIFUAL f| ows
again along rail 1. This can be achi eved by meking sure that long tinmer 31
Is reset, say by interrupting the voltage sensing of voltage sensor 30. In
this respect, it will be noted that regdtdli-ess of the current flow, if the
voltage on rail 1 drops_below the 15 predetermned level, long tiner 31
i s reset sotRRaFUPRIRYCEJIRER tEID AVRIISIRASEES 4P t@9®8hs to the position
connected to coiWh2D&t ﬁrheembbe1mbecsramldqmmejbauppkyu§qme:n afmd hres

preseht i nv u f Jih ti;g)é %ﬂh? 0

overheatlng,géggfeg? %golgﬁl§% Floﬁght %ﬁ% Q% Q% nd fké%;%zaQQNE
resul t that I¥eURENeRE L% %m@edzo@raﬁerasmeopéﬁo YRAES B[ AY7 comttect
300A is gl ogede M éyc1de, sane ef fects as above. VWen the heat sensor 12

FPoe Lo col ! a0 AetBoluReE  BRERELAML 0 RRCT 2 B RRRERY STk

current patdmtomaioidc i‘ééetThnm;l ressttant nsensingl fprcdwEdts .7 Mdwepani ng so

that curreny pg%go%q@ebr%ggﬂﬁ é,ﬂoa‘&lr&ﬁ@%es&%b ETegd KfiddNihg sréfiedd S

rel ay contact ose to a rovi e current to énergise coil
100 or 200.relay wigIntAactyp oA a thet EPﬂ-HBugﬁW‘EFﬁ? coP@ActimooHE s

.cl osed, 1@Olc|:119£lﬁnét$arﬁdé§N &0 ORéerapowsp HBAhnAcbarutenhirin HAGASY ROt

? E:r 2;2,[ 1321 )ﬁ%a eg?a %:Cé’%éé’ eggn t%lrﬁ'n‘iﬂgat |,1ye vfthrF th l%@?t ri c%mci%én voOlQ:a Thus

Aot her t 2 nonit OF 1N cerngd
situation idceunshemwhes apychnilwre iroGheosub ovixahidulaf §|éemrgu@ qqg:urs

mechani cal ¥ @heRt bhgalcifrdidi% eraufit hopdit £4t 26k r8AEB flactatedndys t o ‘

excess of a predetermined level, costs can be saved by
15 incorporating fewer responses to these circumstances. For '

example, in simpler forms of the invention, some of these

aspects can be omitted to save costs, say the short and long

timer can be replaced by a simple time delay relay to switch

relay contact 500A. Similarly; the voltage:sensor and step
20 sensors shown in figure 4 can be omitted.

'In addition, the relay contact 500A in box 51 is shown
as a relay contact which can be operated by a coil. It will
be appreciated that control of the operation of the relay
contact within box 51 can take many'forms. For example, it can

25 be dependent on a complex of timers, for example as shown in
figure 4, or it can be dependent on a time delay relay. The
latter is particularly appropriate for the control of loads
having just one or two units, such as street lighting.

Although mechanically operated relay contacts could be

30 employed, it will be apparent that electronically operated
switches could be used as an alternative. However, it should
be noted that by having the relay contacts 1002 and 200A
located at the neutral end of the winding 3, much smaller
switching currents are encountered than with prior art

35 arrangements. Indeed, by use of the present invention, it has
been possible to dramatically reduce the power rating of the
relay contacts reguired. For example, a 20 KVA system can be
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current flypgbgaseigr ough coil- 800, .coil 900 is not provided pcr/Bosio179t
Jbecause either relay contact 100A or 200B is open. However, with the
mechani cal or electrical failure, that open relay contact will close so
that current is now supplied 5 to coil 900. After about 100 ns, relay
contact 900A will close so that current Tst%upplied to coil 700 via nmanual
switch 20 which entual ly causes _rel ay contact SOOA to operate as above.
I't should be HBPgﬁe?héﬁl i kh ‘Focl?éatyheg%@/’%‘?%‘?n E3t{Rdt °§hy§ CalK¥spestesn
of the systenwnshoequtMeddeﬂrtm\mmthuow&:rnile Ialssmtculatteldewiuppbwstlchbnq he
| oad connecte I r ggg_q&{ C
800A or coil g%% Flmlg%glv% Ilggd%al I'IstHas‘él conditro (t}g%%rgt% Jf ﬁgl %sed
It will be apﬁ?%‘&?%‘?ed that operation of relay contact 300A whi I st rel ay
contacts 180A or 2WRilstethetcdteentsséhsererenisdlocatedl gnetwetratnliy,
but al o mechadi Gally BY il AGEER0 LR CRREACS Sthd NBLNLEE Bt A6

300A is posit]one et Ween he relay contact 100A 200A so
operation of EPERERD 0PNt HR®n Tkt FRRNepedhtt v EFm iy -cont act 300A and
operation of rel ayTiveaf diie @& enthiehbbain@ntepayvided aclsybtem andcR0fdn |t

wi |l also be 319%1?&' E egogggéet LS éJht ogﬂl ll:?té"’“c %w(\i@&ﬂ'ehl Olgea?%erp &n le\(e]t he

attained, the s em-can normal g by actuation
reset swii@h ZEPY@ximatbingmktot maipar N@rltaseptiw tao Qi‘mslen?()@mqm v@nd ahen

break 25 the suppy rfuddd neWeit atcgwttéﬁfbﬁ%ft kak I@A@y drtcach SMeapens
and eit her reI cont acﬁﬂllOO@é.ﬁ:trh OA cl oses. ﬁ"ﬁ’gﬁ 3 Iusé) ate a second
o

embodi ment of ¥ ?ﬁ e¥d Sfhe?RF nPES Ghetn
first enbodi neffediearn cinenhoadf esavicél huninat ton 30f llghtmcjerbumgmmh

figure 5 it Cﬂb\bﬁié@@ gdwétatrtteiasztuQwﬁmnterﬁoahababﬂgmwsslZQthaflbeeét
nodi fi ed. gn tt)artl cuI the fault conditi.Qn Ea‘llﬁflsalpeen ch%l%% in é};a

rel ay con* 2 ot Wg a secure and reliab condil
_ event of a fault thereby enhanclng the safety of the system

and ensuring that the system complies with various legal
requirements. _
It will be apparent that although the present invention
20 has been described in connection with an fluorescent lighting,
it will be apparent that the present invention can be applied
to other lighting systems and other loads in general.



connected to one termnal of a nor cont act 1000A and to a.
coil 1000 whiogpsdig connected to th "m gim 1 mlrel ay contact 1000A can
make el ectrical connection to one tefr el ay  conPGE/CBTRIA2 ¢ o
one term nal of the nor mally open relay contact 700A, to one termnal of

t he WO 96/ 03018 PCT/ GB95/ 01729
- 15 - nornmally closed relay contact. 800Ag and to one termnmi nal of the
normal Iy open relay contact 900A. The remai ni ng connections are conmmon to
figure 1. In addition to the above, "a qilédiMd anp G is connected 5 across
the coil 100 and a bl ue Ianp S connected across the coil 300. Thus, when
lanmp Rd is lit, a_user %f é t he %éﬁd?n]ls cgnnected into circuit and
that a vol tage extsts %nm? 1PY At HAY N FIEECTBCRASPRELE KFYHRHE™ when
lamp Amis | Fort habvadioygt age oésal tolwralddm rad Be burtteaat tvdihydss teiang 10
provi ded at wgdouewtméa&éa el s IR Mt St that a'vol tage

resulting fromrela y contact 100A is being prOV|ded at the_ output term nal
T, and when lanp 8 |%1??¥r%?ﬁ&1¥1QQﬂﬂﬁcqﬁﬂﬁdPPFbﬁ"ﬁanoEcHFPQH“gI¥°vﬁhq be
appar ent thapoeitiveé tieatmisiadr bfup safurtdee ot5e babbri eehtpdwer,i guéewﬁmmg rent

fllovs ¢ hr oughef &l 2¥sR0kGs J00B.800.2000.4 eaugb; bR GRt! 000 sHvexer.

coil 1000 is's erate so tacts _
bef ore reIayo%ﬁhw%cteqmmmﬁﬂ(%%FRﬂQxﬁ?leHﬁﬁé VioHé-ag&rii ous functlons of the
fault copgliti on unb; aﬁmqmd1aveeeu1ﬁsntcmrmﬁuﬁdu meahBeto eﬂectncanry t he

ci rcunst ance Nyet f h_t he, r
contacts | r&? %:'{’Jé)rent@l‘:lsgsu (% %og %019%&1’%8% teﬁﬁnf’é}

built in ti n@fd%a\m}' smems/ 2O e eetnpoia R,Q"(ﬁ"eslft FeRRPISE cie revmp o qthe
fault condi tpsrerinhdirkp rdififirda;can operate as described above. : ‘

(c) excluding a predetermined number of turns of said

15 winding in response to a request for another selected voltage;
| (d) monitoring for at least one type of fault condition;
and - . - ' '

(e) electrically 'disconnecting the winding from the
neutral terminal and electrically short-circuiting said other

20 end of the winding to said predetermlned position when a fault
condition is monitored.

2. A method according to claim 1 wherein step (c)
comprises disabling the terminal connection means to
electrically disconnect said other end of said winding from

25 the neutral terminal and enabling a switching means to
electrically connect to the neutral terminal to exclude a
predetermined number of turns of said winding from said other
end of the winding.

3. A method according to claim 2 wherein step (e)

30 comprises disabling said terminal connection means and said
switching means and enabling a further switching means to
electrically shbrt-circuitcsaid other end of said winding to
said predetermined position.

4. A method according to any preceding claim further

35 comprising the step of monitoring for an increased load demand
and stopping step (c) in response to a predetermined load

demand.



25 : It wll be underst I““H ul ”I Ilnbo]gi ment illustrat ed]c
shows an appiowsmsesn of the |nvent|3 ﬁ" ﬂ j y or t o]
iNlustration. In practice, the invention nay e applied t Hﬁéﬁﬁﬁ%ﬁﬁﬁ
configurations, the detail ed enbodi nents being strai ghtforward for those
skilled 30 in the art to apply. For exanple, whilst the enbodinents
descri bed are connected to .operate so that 1®elay contact 200A di sconnects
as relay contact 100A connects, relay contact 200A can be | eft connected
whil st relay contac?: 100 R&FRE1aCCAIIng to |anydef eFeinawr i asim t S themy
contacts 100A mmbﬁ)ﬂx&qartempsmepdeld hén L6019y tie Sitlayeotot ﬁ@;&%x%tél?{é
vol tages at t er ke act,s can_be t 0 enahl e
W0 96703018  OF BRe Trirlddilg'®hnd CbpBIR deer e F}%r/%%gé?‘bi‘%zg b‘fbe -
the supply of ¥Y¥@dhdirilinksdedowed wredegesmingd yaluge enbodi ments are
described for use vwgth ax mmmﬁ:@%d&:cmn@% va}h} praéce‘iﬁrﬁyc‘épa%,m ¥ her

mai ns vol tages, andr]fsrl 0CL €s. gan he use examp g volts or 277
volts 5 at 60 © FrosiFRefts y’tfb% VAo EFFVeﬁ t §igt AN]Gher
aut omati c resaem%nwhhMSeﬁﬁltng fihe f dabse. dﬂomev@trednmermneble time

present enbodimrqurdlhem s%Wl?hb'tng&Q!’E‘ bB@aneké&uQPEéaCt 100A to
the relay contact 200A in t 0 rcunst ances power demapd occurs

when switching a | dad c&fhE FE f‘ﬁa &W%Fﬁtrﬁﬁeﬁ%t?’b\ﬁq EBﬂYh‘&l%I"c"fge
occurs, Wieh afy o pilurrdity ofiesslécted cudlitagfed itgpuneldadgcthes alrecthrdiraany

circuit fault [ r u | p_excess of a predeterm ned
gl Ity QQEtEh %BH?ElQ@nb

| evel , costs can be saved by i ncor porating fewer responses to these
ci rcumst ances. ForR eR%'i"rbT"e"el ﬁ“gl rﬂﬁ‘etrraflorﬁﬁr’éi%"?ﬁe fioky eFRMRRCE Lhetef a
t hese source of electrical power;

an output terminal for supplying a plurality of selected
15 voltages; _ '

a winding having one end electrically connected to the
positive terminal and being tapped at a predetermined position
for supplying the output terminal with a selected voltage;

a terminal connection means capable of being enabled to

20 electrically connect the other end of the winding to the
neutral terminal; :

a switching means capable of being enabled to exclude a
predetermined number of turns of said winding in response to
a request for another selected voltage;

25 monitoring means for monitoring at least one type of
fault condition; and _ |
- further switching means capable of being enabled to.

- electrically short-circuit said other end of the winding to

said predetermined position when a fault condition is
30 monitored. _

- 8. A system according to claim 7 wherein said switching
means is connected to the neutral terminal to exclude the
predetermined number of turns of said winding from said other
end of the winding. o

35 9. A system according to claim 8 wherein in response
to monitoring of a fault condition, said monitoring means
disables said terminal connection means and said switching
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Simlarly,
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be omtted to save LHII Hs ort and long tinmer can be
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contact which can be operated by a coil. It will be appreciated that
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units, such as street lighting. Al though nechanically operated

A% sul d be 30 enployed, it will be apparent that -

[/ G3B95/ 01729 -
[Fheggese |ily cugReRtt aPavVeng BFeQQEeFﬂ*P%?S%%ﬁﬁ%mthout t he
on nomml | p aseaeimtaccordingvid canpgoher @f iglducts Ve toads.

gﬁ.lebéefi Q}JEA ﬁgmag ;15 ﬁ,ﬁsugeck%riher confi{ thcsg%ﬁet

e current

oca on t e appreciated that t
@VeE Logeat BANbROX Hed r MSaNEonABEL PTG n‘aPnTemThJs°
edndRny ;PA¥LEER $a by MaTivticky means disables said termlnal

connection means and said switching means to electrically
disconnect said other end of the winding from the neutral
terminal and enables said further switching means in response
to a monitored current aboyve a predetermined maximum level.

12. A system according to any one of claims 7 to 11
wherein said monitorihg means further comprises a voltage
monitoring means for monitoring voltage to said one end of the
winding; and wherein said monitoring means disables said
switching means in response to a voltage below a predetermined
minimum. _ _

13. A system according to any one of claims 7 to 12
wherein said monitoring means further comprises timer means
for measuring the time starting from a supply of said a
selected voltage; wherein said monitoring means enables said
switching means when said measured time exceeds a
predeterminéd time interval. '

14. A system aécording to claim 12 and 13 wherein said
timer means monitors a further time starting from supply of
said selected voltage; wherein said monitoring means enables
said switching means only when said further time exceeds a
further predetermined time interval during which the voltage
to said one end of said winding has not fallen below said

predetermined minimum.

15. A system according to claim 13 or 14 wherein said



out put a voltage which can be sw tch “ 10 approximating to
mai ns vol t age 9603018 chosen vol t age) m d Ieve on
af the load, and to a reduced vol tage va cLleL InC i’cghn%%ﬁw
noticeable drop in effect on the | oad, say il lum natl on of I i ghting, but

whi ch provi des a substantial inprovenent g econony whilst all the 15 tine
providing a secure and reliable failsafe ¢ Adition in the event of a fault

thereby enhanci {get fifeatd 8y rabet NSy &M @Y s%sc%llnq h8ghst ST
conplies with various Iegal requirements. It wll be_ apparent t t hough

the present ireridth & e NG F“Sé&sl nSCSHHE&Ffion Wi th an
fluorescent |'ightinmg. itA véystdre apparehngtbat anlye greesent claimat 7 okocans be
applied to ot g g r i
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provi di ng O[‘ﬁ of ampiuralig )ét@fn selt:sea@ﬁ Vi tlag%%t u@penaenltoaﬂ ax‘i)h%rf@'bIIOd
conpri sing e | ectrica .cannecti ng one end wi ndi ng
Lo The’ posi t1 VLA 1hi £ 13 sl e EraRing Aty ng
tapped at a prsrdetham medepeatt iodin ﬁlm saba?quogltantsutqan taken pahcai kit a
sel ected vol t ag&: jmtfh points( RurR@PkhBIcPch 81 M nal connection neans to
electrically connect themot her eng P a?g winding to a neutral term nal of
sai d source of electrical power in response to supply of power being
required; (c) excluding a predeterm ned nunber of turns of said 15 w nding
in response to a request for another selected voltage; (d) nonitoring for

t least one type of fault condition; :



and (e) electrically disconnecting the winding fromthe neutral terninal
and el ect wgaém3oishort-circuiting said other 20 end of theP@or,aggmﬁp sai d
Qpredeterm ned position when a fault condition is nonitored. 2. A et hod
according to claim1l wherein step (c) conprises disabling the term nal
connection means to electrically disconnect said other end of said w nding
from25 the neutral termnal and enaﬁ}/ljhg a swtching neans to
electrically connect to the neutral termnal to exclude a predeternined
nunber of turns of said winding fromsaid other| ng. 3. A

met hod according to claim2 wherein ep (e ) conprises disabling said
term nal connection nmeans and said swtching mgans and enablingla further
switching neans to electrically shorft-circuit said of |said '
winding to said predeterined positHgn.2¥. A meffod aclorgdi ng to any
preceding claimfurthe ) onp dg I he ep of ™ My tor for an

I ncr eased IanI demand}ang stoimlg ep (c) in respo NS 180 a predeterm ned
| oad denand. WO 96)edils °
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7. An el ectrical power control

system for providing one 10

of a

plurality ﬂblg‘&.ﬁk(ﬁgt ed voltages to a |load, the electrical poy&e&,@gﬁ,{ﬁ&

Ssystem conprising:- a positive and neutral
source of electrical power;
sel ected 15 vol t ages;
the positive term nal and being tapped

connection nmeans capabl e of being enabled to
other end of the winding to the neutral term

term nal
an out put term nal
a w ndi ng having one end electrically connected to
predeterm ned position for

supplying the output termnal with a selected voltage;

for connection to a
for supplying a plurality of

a tern na
i nect the
ns capabl e

20

nal; a swtching

of being enabled to exclude a predet brm ned nunber of turns of
in response to a request for another]|selected vq X

ai d wi ndi ng
nonitoring
urt her

~ahl y shobP-circuit said

means for nonitoring at Bdast one type 2 fault c

swi t chi ng means capabl e df being endbpEdlto el ectr

ot her end of the wndijng to sdi damr @¢det erm ned positi
condition is noni t 2?. 8.F’1 ystem according t
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‘means to electrically disconnect said other end of the wi nding fromthe
neutral tew@dgmboi@nd enabl es said further switching neans. per/gho§Hfiaém
;@according to any one of clains 7 to 9 5 wherein said nonitoring neans
further conprises a current demand sensing neans for sensing for transient
current changes in the current demand by the | oad; wherein said nonitoring
means di sables said switching neans in r};@onse to transient changes in
current above a predeterm ned |level. 10 11. A systemaccording to
any one of clains 7 to 10 wherein said nonitoring neans further conprises a
current overload nonitoring means for nonitoring current to the w nding;
wherein said nonitoring neans disables said terggnal connection neans and
said switching neans to electrically 15 disco ct said other end of the
wi nding fromthe neutral term nal and enabl es d further sw tching neans
in response to a nongtored current above a pre%ﬁrm ned maxi mum | evel . 12.
A system accordi ng 'tb\'any one of clainms 7 to 1 erein said nonitoring
nmeans further conpri#®s a voltage 20 monitori[fF means for nonitoring
voltage to said onej@d of the w nding; and wherein said nonitoring neans
di sabl es said switcl¥ng means in response t tage bel ow a

predeterm ned mnimpm 13. A system accordjng to pny one -of clains 7 to 12
25 wherein said nopitoring neans furtherere rises timer nmeans for
measuring the tine arting fromaysupply off said a sel ected vol tage;

wherein said ngtRrijng neans en es said swmtgting neans when said
measured ti me SNX ds a predete ‘F. dtineligterval. 30 14. A
system according tojclaim12 and 13 rein shid timer means nonitors a
fu_:fgfﬁther time starting Tromaéapply 0 i d sptected vol tage; wherein said
nmoni toring nmeans engbles s swi t chl meahs onply when said further tine
exceeds a further edetermkge ting | nte dgring which the | t age
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det er m ned

5 to said one end of sa nd| ng ?@1 el ow sai G
ni mum 15. A s%stem according to erein sai 'J'Tii WO
96/ 03018 wonwmmwaw%r{lgopﬁ&vomm N PCT/ GN&##01729 - 21

- tinmer rreans is reset whenever the sw tchi ng neans_is _di sabl ed ofr %T)
{ ur t neANBRNATIONALAPRHCA HOB, BHRLHE ENDER {1 BATENE CORPERATIO AT &
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(54) Title: ELECTRICAL POWER CONTROL SYSTEM

(57) Abstract

- The present invention relates to an electrical power control circuit for loads such as fluorescent lighting systems. A winding (3) has a
positive end (13) connected to a positive rail (1) and is tapped at a predetermined position (18) for supplying an output terminal (T) with a
selected voltage. A first relay contact (200A) can electrically connect a neutral end (14) of the winding to a neutral rail (2) to provide one
selected voltage or a second relay contact (100A) can electrically short-circuit a predetermined number of tums of ¢the winding in response
to a request for a second selected voltage. When a fault condition is monitored, a third relay contact (300A) can electrically short-circuit
the neutral end (14) of the wmdmg to said predetemuned position (18) to put the system into a failsafe condition which prevents tums of
the winding being open circuit.




