EP 1 819 206 A2

Européisches
Patentamt

European
Patent Office

Office européen
des brevets

9

(12)

(43) Date of publication:
15.08.2007 Bulletin 2007/33

(21) Application number: 07101948.3

(22) Date of filing: 08.02.2007

(11) EP 1819 206 A2

EUROPEAN PATENT APPLICATION

(51) IntCL:
HO5B 41/28 (2006.01)

(84) Designated Contracting States:
ATBEBG CHCY CZDE DKEE ES FIFR GB GR
HUIEISITLILT LU LV MC NL PL PT RO SE SI
SKTR
Designated Extension States:
AL BA HR MK YU

(30) Priority: 14.02.2006 IT BO20060103

(71) Applicant: G.I. & E. HOLDING S.p.A.
60027 Osimo (Ancona) (IT)

(72) Inventor: Ghergo, Luciano
60027 Osimo (Ancona) (IT)

(74) Representative: Dall’Olio, Giancarlo
INVENTION S.R.L.
Via delle Armi, 1
40137 Bologna (IT)

(54)

(57)  An apparatus for controlled supply of lighting
systems powered by an alternating voltage (V) source,
with interposition of protection means and supplying a
plurality of electric loads (L4, Lo, ..., LJ-, ..., Ly), includes a
device for converting the alternating voltage (Vac) into a
direct voltage (Vpc), made available at the outlet termi-
nals.

A plurality of modulating units (U,, U,, ..., UJ-, . U)
are connected respectively to the plurality of electric

Apparatus for controlled supply of lighting systems

age (Vpc)-

Each unit (Uj) includes at least one solid state elec-
tronic switch (E4, E,, ..., Ej, E A E B, E,C, E,P), which is
enabled/disabled to allow circulation of an electrical cur-
rent (1)) through the corresponding load (L;).

A central unit is provided for enabling/disabling the
solid state electronic switches (E4, Ey, ..., E, E/A EB,
E,C, E D, ...,E,) by respective control signals (S, S, ..,
S, SA 8,8, S,C, 8P, ..., S,), according to a prefixed

loads (L4, L, ..., LJ-, ..., L) and supplied by the direct volt- modulation technique.
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Description

[0001] The present invention relates to apparatuses
for controlled supply of lighting systems, in particular in-
cluding gas discharge lamps, according to prefixed en-
ergy saving programs.

[0002] In case of big working environments (ware-
houses and big open areas) and every time a specific
high power is necessary to light big surfaces, concen-
trating the lighting power on few limited spots, the above
mentioned type of lighting is the most efficient and wide-
spread type of light source characterized by limited op-
eration costs, simple operation principle, high lighting de-
gree and possibility of long periods of continuous lighting.
[0003] Onthe other hand, the gas discharge lamp light
sources have drawbacks, such as very a bad chromatic
performance, a considerable energy consumption and,
consequently, a high degree of light pollution of the en-
vironment.

[0004] At present, the above drawbacks have been
avoided by an apparatus, disclosed by the Applicant in
the Patent number IT 1.321.138, for reducing energy dis-
sipated by the power supply busbars of lighting systems.
[0005] This technical solution includes a multi-tap volt-
age autotransformer, functionally interposed between
the group of lamps and the line for supply thereof, and
an electronic control system, aimed at piloting the au-
totransformer, allowing a fairly good control of the value
of the power applied to the lamps terminals.

[0006] The control system is programmed to supply
different power levels, in relation to the time and the day
of the year, so as to optimize the quantity of light emitted
by the lamps, avoiding wastes; it can be remote controlled
by means of e.g. GSM modem.

[0007] The main object of the present invention is to
propose an apparatus for controlled supply of lighting
systems, including in particular gas discharge lamps,
which allows to prepare an efficient program of energy
rationalization in any load condition, assuring the mini-
mum standards required by the specific environment and
reducing the light pollution.

[0008] Anotherobjectof the presentinvention is to pro-
pose an apparatus, which is able to change in a contin-
uous way the supply tension applied to the terminals of
the lamps in the lighting systems.

[0009] A further object of the present invention is to
propose an apparatus, whose weight and dimensions
are reduced, and which allows also to perform a remote-
diagnosis the operation state of each single lamp, allow-
ing in this way rapid localization of a faulty lamp and its
substitution.

[0010] The above mentioned objects are obtained by
proposing an apparatus, whichisreliable in any operation
conditions, whose concept is simple and costs contained
with respect to the purposes to be achieved.

[0011] The above mentioned objects are obtained in
accordance with the contents of the claims.

[0012] The characteristic features of the invention are
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pointed out in the following description of some preferred
but not exclusive embodiments, with reference to the en-
closed figures, in which:

- Figure 1 is a functional block diagram of the appa-
ratus proposed by the invention, which is defined
between an inlet section A and an outlet section B;

- Figures 2 and 3 show as many schematic and ex-
emplifying electrical circuit diagrams of a generic
block shown in Figure 1.

[0013] Regardstheenclosed Figures, in particular Fig-
ure 1, the proposed apparatus is defined between inlet
section A and outlet section B, in the regions of which it
is connected respectively to an alternating voltage V¢
source, after the interposition of protection means of
known type, and to a plurality of electrical loads L, L,, ...,
Lj, ..., L, representing a lighting system, for example in-
cluding gas discharge lamps.

[0014] The apparatus includes substantially: a device
situated functionally at the relative inlet section A, aimed
at the conversion of the alternating voltage V¢, for ex-
ample a three phase voltage, and supplied by the public
supply net in low voltage (rms line voltage value equal
to 380 Volt), into a continuous voltage Vp of a given
value, made available at its outlet terminals; a plurality
of modulating units Uy, U,, ..., Uj, ..., U,, connected re-
spectively to a plurality of lamps L4, L, ..., LJ-, ..., Lpand
supplied with the continuous voltage Vpc, with each unit
U; including one or more solid state electronic switches
Ey B o B E,A EJB, E)C, E,D, ...,E,, which can be
enabled or disabled to allow circulation of a relative elec-
trical current |; through the corresponding lamp Lj; a cen-
tral unit aimed at enabling/disabling the solid state elec-
tronic switches E4, E, ..., Ej, EA EB ECEPD, .. E,
by means of respective control signals S4, S, ..., S;, S A,
S,B, 8¢, S,b, ...,S,, according to a prefixed modulation
technique of known type, for example the modulation
based on the pulse duration (PWM) or the modulation
based on the pulse frequency.

[0015] Figure 2 shows schematically and by way of an
example a known circuit configuration of a generic mod-
ulating unit Uj, suitably connected to a relative lamp LJ-,
according to a bridge configuration, in case the modula-
tion technique based on the pulse duration (PWM) has
been used.

[0016] The voltage Vp rectified by the converter de-
vice supplies the bridge, and the current |; applied to the
lamp LJ- can assume a substantially sinusoidal shape with
a variable amplitude enabling and disabling, for a pre-
fixed time within each basic cycle time unit, the pair of
switches EJA, EJB, so as to obtain a positive current half-
wave, and the pair of switches E,C, E P, to obtain the
negative one,.

[0017] The above Figure does not show, for sake of
simplicity, the relative low-pass filter, aimed at attenuat-
ing the harmonics of the current Iy having higher frequen-
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cy.
[0018] Therefore, the just described solution allows to
apply to each generic lamp LJ-, for example a sinusoidal
current |; having variable amplitude and frequency, in a
continuous way within a wide value interval.

[0019] Moreover, the possibility of managing in an in-
dependent way each lamp LJ- and of the functional provi-
sion in the circuit, of devices for measuring the electrical
quantities, such as digital analyzers (likewise not shown
for sake of simplicity), allows the maximum efficiency and
the possibility of diagnosing a premature malfunction.
[0020] Actually, lamps of the same type have different
electrical characteristics due to their different age and
fatigue degree and this can be detected by the analysis
of the wave shape of the current |; circulating therein, in
relation to the application of a prefixed wave shape of
the voltage V; to the relevant terminals.

[0021] Thus, the analysis (for example performed au-
tomatically by a software) of the electrical characteristics
of each lamp supplies indications concerning its opera-
tion state and the type of voltage wave shape, which is
preferable to apply in order to optimize its operation.
[0022] The analogous considerations are valid also for
the circuit configuration shown in Figure 3, related still to
a generic lamp L;.

[0023] In this case, the activation and deactivation of
the switch EJ- for prefixed time intervals within a period of
basic cycle allows, as it is known, to change the medium
value of the voltage VJ- applied to the lamp LJ-.

[0024] Also in this case, a not shown filter attenuates
all the harmonic elements of the current |; circulating
through the lamp L;.

[0025] The above considerations make appear the big
potentiality and advantageous technical functional char-
acteristics, which make the proposed apparatus very in-
teresting from its functional, economic and ecological
point of view.

[0026] The presentinvention eliminates the bulky parts
and mechanical parts subjected to wear and tear, such
as the autotransformer and the contactors.

[0027] Actually, the apparatus includes only solid state
elements, and consequently it is much more compact,
reliable and obviously cheaper.

[0028] Each lamp L; belonging to the lighting system
can be supplied in an independent way, applying the
wave shapes of voltage Vj, aimed at optimizing its light
efficiency.

[0029] Then, the measuring electronic instruments, in-
tegrated with the apparatus, are able to detect the lamp
electrical characteristics, which allows to use the lamps
in optimal way, allowing also to define their possible mal-
function or breaking (remote-diagnosis).

[0030] Moreover, the above technical solution allows
a continuous variation of the amplitude and the frequency
(as well as of the wave shape more generally) of the
voltage applied to the terminals of each generic lamp Lj.
[0031] Therefore, it is obvious that the present appa-
ratus makes it possible to activate a program of energy
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rationalization, which in itself brings to not only economic
but also ecological implications.

[0032] Actually, it is possible to reduce in a consider-
able way the energy absorbed by the lamps and the light
pollution, prepare an efficient program of energy saving
in any load condition, and to assure the minimum lighting
standards required by the specific environment, giving
the best ratio: energy save - light flow emitted.

Claims

1. Apparatus for controlled supply of lighting systems,
with said apparatus powered by a source of alternat-
ing voltage (Vpc), with interposition of protection
means and supplying a plurality of electric loads (L,

Ly, ..., LJ-, ..., L), which define said lighting systems,

characterized in that it includes:

adevice, functionally situated at the inlet section
(A) of said apparatus for converting said alter-
nating voltage (Vc) into a continuous direct
voltage (Vpc), made available at its outlet ter-
minals;

a plurality of modulating units (Uy, Uy, ..., U;, ...,
U,), connected respectively to said plurality of
electric loads (L4, Ly, ..., L, ..., L) and supplied
by said direct voltage (Vpc), with each unit (U))
including also at least one solid state electronic
switch (E4, Ep, ..., Ej, EA E B E,C, E D), which
is enabled/disabled to allow circulation of a elec-
trical current (1)) through the corresponding load
(Lj)§

a central unit for enabling/disabling said solid
state electronic switches (E4, Ey, ..., Ej, EA EB,
E,C, E,D, ....E,), by respective control signals
(S1, Sp, .y S, SA 8B, 8¢ Sp, .., S, ac-
cording to a prefixed modulation technique.

2. Apparatus, according to claim 1, characterized in
that said central unit enables/disables said solid
state switches (E4, Ey, ..., Ej, EA EB, E,C, E D) by
means of respective control signals (S4, S, ..., S,
SA 8B,S,C, 8D, ..., 8,), according to a modulation
technique based on the pulse duration (PWM).

3. Apparatus, according to claim 1, characterized in
that said central unit enables/disables said solid
state switches (E4, Ey,..., E;, E/A E B, E|C, EP) by
means of respective control signals (S, S, ..., SJ-,
SA 8B,S,C, 8D, ..., 8,), according to a modulation
technique based on the pulse frequency.

4. Apparatus, according to claim 1, characterized in
that said central unit sends said control signals (S;,
82, veny S]’ SJA, SJB, SJC, SJD, vany Sn) by wave trains
conveyed along the respective power electric lines
supplying the loads (L4, L,, ..., Lj, .o, Lp)-
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Apparatus, according to claim 1, characterized in
that said converter device and the plurality of mod-
ulating units (U4, Uy, ..., U;, ..., U,) include solid state
elements.
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