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(57) Abstract: A plant (1) and the relative method for the distributed control of lighting, in particular for lighting external envi-
ronments. The plant (1) comprises at least one electric power supply line (2) provided with at least one pilot device (3) of a light-
ing appliance (4) of an environment, advantageously the pilot device (3) comprises at least one light intensity regulation unit (7)
of said lighting appliance (4) during a work interval and starting from a regulation instant dynamically determined by means of an
algorithmic calculation.
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| ' DESCRIPTION
‘ \\?LANT .AND RELATIVE METHOD FOIR THE DISTRIBUTED CONTROL
OF. LiGHTiNG, IN _pARTIcULAR FOR. EXTERNAL ENVIRONMENT”
[OOOi]The: preseht inventionl'refers to a plant and
relétiVevmethod.fér‘the-distribﬁtedicoﬁtrol of lighting,
in parﬁiculér for lighting exteriérbehvironments.

[OOOZ]With specific reference to 1lighting exterior.

‘environments,‘it isvkhéwn for plants to be used provided.

With at least ohéb management and dontrol ECU- and a
plurality ofylamps:distributed within the_ehvirqnment to
be lit,'Eéch OEAthe lampé is donnected to the ECU by the
interpbéition‘ of respecfive eléctronic devices for
regulatihg £he_intehéiéyfdf théprwer.supply'burrentr
comménly knoﬁn as “ballast”.‘ | R
[0003]The.activatioﬁ andrdeactivatioﬂ Qf the lamps is
managed.by a light sensor connected to the management
and control ECU that detectsbthe-intensity of the light
in the environmént to be lit.

[0004] Furthermore, the making of the :'lighting plant

.envisages that the installation of ballasts along ' the

power supply lines, uphill of the respectiveblamps, and

the transmission of control signals from the ECUs'to the -

single ballasts, or vice versa, occurs using the so-
called conveyed wave technique.

[0005] In practice, the transmission of signals ' is
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performed aiong the .samé electricity Csupply  1ines;
0veflappingAthe power supply’s elecﬁric current;'direct
or 'élternating at low frequency, a higher frequenC?
modﬁlated éignal étarting frém the. informatién,‘té:,be
tranémitted. | | | |
[0006]Howéver,‘ the lighting-'plangé- of ‘the .knowﬁ  art

present a number of drawbacks.

’[0607]Specifically, the reguiétionlof the aétivation and

deactivation of the lamps by means of the light sensor

and the use of the lamps fornthe‘entire dﬁratiqn of the

night, regardless of the effective use of the 1lit

~

- environment, causes ~ non-negligible electricity

éénéumption.

[0008]Fﬁrthermorej the use of the-same power supply line
for the transﬁission of communication signals betwéenA
the single ballasts and the managemen; and control ECU,'
requires Ithe installation of appropriéte filters for

signal selection that makes the “plant installation

~ operations more complex -and that,. 'in any case, do not

guarantee a reduction in the interference» caused by
other electrical.devices. |

[0009] Another disadvantage of the’plants of the known
art is the ¢0nsidefable and'unpredigtéble}dispersion-of
ehergy' on radio frequency 'frequencies during' signal

transmission through the power supply lines.
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[0010]Furthermore3the activation and deactivation of the

iamps through the light sensor. and use of the lamps for

the entire dufation of the night, regardleés of the

effective use of the 1lit  environment, causes non-.

‘negligible eléctricity-cohsumption.~

"~ [0011] The aim of this invention is to resolve the cited :

drawbacks of the known art.

[0012]Specifically,"thé main aim of the present

invention is to devise a plant and relative method for

the distributed coﬁtrol of 1lighting, specifically for

the lighting of external enVironments, which makes'it_

possible to considerably reduce energy consumption.
[0013] Another aim of the present invention is to devise

a_plant_and relative method for the distributed control

jof-]'.ighting,"spe‘cif‘ically for the lighting of external

environments, that is easy to install and guarantees, at-
the same time, a reliable transmission betweeh the

ballasts and the management and control ECU.

It

. [0014] Another aim of this invention is to devise a plant

and relative method for the distributed control of

lighting, in particular.' forf. 1ighting“ external:

environménts, that makes it possible to overcome 'the

abovementioned drawbacks of the known art in a simple,

‘rational solution that is easy and efficacious to. use

and has a limited cost.
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[0015]Such.drawbacks are fesolvedbbyva:déviqe éccording'
to cléim 1 and by a methodlaccording to claim 33:
[0016]Other embodiments-bf this iﬁvgntiénbare deséribed
in thé further claims. | | | |
[0017] Further characteristics and advantagés of vthis

invention will be further evident in the description of

‘a preferred but not exclusive embodiment of a plant and

relative method for the,distributed'contfol of'lightingL B

in particular for - external environments,  such  as

~illustrated by wayiof a'ﬁon—limiting,example with the

aid of the‘appended drawingé wherein:

[00181figure '1 is a generél_ diagram of a first
embodiment of the plaﬁt according to the-invention; |
[0019] figure 2 is a general diagram,of.the pilot device

of the plant;inffigure 1;

- [0020] figure 3 is a general diagram of the pilot device
. in aeécordance with a second embodiment .of the plant-
" according to.the invention.

© [0021] With reference to . the aforesaid figures, 1

indicates a plant for the distributed control of

lighting, in - particﬁlar fdr_ lighting external

.environments.

, IQOZZ]ThéIplant 1 comprises one Oor more electrical«power'

lines 2, each of which is fitted with a plurality of

pilot devices 3 of respective lighting - appliances 4,
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constituted ' by high pressure sodium lamps (SAP),

: containing.metalyiodides or the like.

[0023]The plant 1 also comprlses a management"and

"control ECU 5 of the pllOt dev1ce 3 placed between the

- electric power lines 2 and an external supply line 6.

[0024]PartiCularly, each of  the. pilet_ devices 3

.comprises a regulatiohffunit .7 for the electric power

current of the lamp 4; and therefOre'ef‘thellighting ,
intensity released‘by the lamp itself. Thls-regulation.
unit"7i is of the -electricl'power supply ;fegulati6n>
devices type coﬁmOnlY used ahdlknown ae “ballastﬁ.p"

[0025]Advantageously, ih a flfst‘ ehbodihent1 of ithe
flndlng 1llustrated. in flgures 1 and 2, each of: thef

pilot dev1ces_ 3 is assoc¢iated with a radlofrequency

communication unit 8 suited to transm1tt1ng/rece1v1ng a

-radiofrequency signal to/from a receiver/tiansmitter

device 9 on to the management and control ECU 5.
[0026] Usefully, the communication unit 8 of each of the
pilot device 3 is provided with a device for repeating

the radiofrequency signal received towards one or more

‘of the communication units 8 of the other pilot devices

3.

[0027] Th1s allows the dlffu51on of the radlofrequency
s1gnal on to all the pllot dev1ces 3 of the plant 1 also

using relatively low'power level 31gnals.
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[0028] The piiot device 3 is also fitted with a
'processing'andfcontrol unit 10, of the_micrOController
type - or simiiar, placed'between the communication unit 8 .
and the regulation_unitg7.

[0029] The interfacing»of’the.management and control ECU
5 withl'the‘ operators v(administrators _¢r meintenancex

echnicians) of the 'plent 1 ‘takes place through a
;connectlon port 11 that can be connected - for example,'

with an. external 1nterface appllance 12

[0030]The'interface appliance 12 can be constituted, for
example by a- 1oca1 computer connected to the connectlon
s port 11 by cable or, alternatlvely, by a remote device
such_es a %ell phone, hand- held computer or the like. In’
this latter case, 'the- connectlon port 11 can 'be
connectedk ,to. an auxiliary dev1ce 13 for
receiving/transmitting a redrofrequency signal; provided
-w1th a transmltter and/or a receiver operating in the
frequency spectrum w1th mob11e telephony protocols such

as GSM, GPRS or the like.

-[0631]Usefuliy,‘ the management and control ECU 5 is
connected  to at least .one. lighth sensor 14, of the
twilight relay type'orhthe like, suited to detecting the
intensity of the light w1th1n the  environment for the
' management of the actlvatlon. and deactlvatlon of the

lamps 4.
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[0032] Usefully, teach‘ of the pilot devices 3, in

-particular the regulation unit 7, comprises means for
verifying the status of the lamp 4. In particular, such
A-means of Verification make 1t possible to detect the .

aging status of the lamp and any abnormalities such as,

for example, failure or exhaustion of the lamp, lamp.

intermittency or others still

[0033] The management and control‘ ECU 5 comprises a

diagnostic unit | ‘and .the instant for the
< . : _

regulation/protection of the electric power supply lines

2, indicated in figure 1 with the number 15.
4 | _ | S

[0034] In particular, the diagnostic and.protection unit

15 may comprise a first device for detecting a short

circuit on one of the electric supply lines 2, of the

. . . »‘] - i
thermomagnetic circuit-breaker type or the like.

-

[0035]The diagnostic and. protection unit 15 may also
comprise, a’ second dev1ce for. detecting electric
dispersion along one of the electric power supply lines
2, .that may be 'constituted, :for example, by a

differential relay or-the like.

[0036]Usefully, the.diagnostic and protection unit 15
can comprise a third dev1ce for detecting ‘an electric
overload .and av'fourth .device for detecting a phase
interruptiOn on one of the electric'power supply lines

2.
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[0037] The diagnostic  and protection unit 15 ‘may also

comprise a fifth device for-'detecting_'failure of the

light sensor 14.

[0038]The management and control | ECU 5 is prov1ded w1th-

a storage'unlt 16, constltuted by a non- volatile memory
on which it  is possible ito, save all' the events

concerning the diagnostics of the plant 1.

3[0039]Advantageously, the regulatlon unit 7. for each of

‘the pilot devices 3 reduces’ the llght 1ntens1ty of the

reSpective lamp 4 starting from a regulation. instant
thatnis'determined by an algorithmic calculation, 50 as
to 'reauce electrical 'energY- consumption during thel
night. | |

[0040] In particular, the management and control ECU 5

comprises means for determining 17 the aforesaid

regulation instant, determined according.toiinformation
such as the geographical coordinates of the piant lv(orA
a group of lamps 4) and the llght condltions durlng the
spec1f1c perlod of the»year. ThlS makes it p0851b1e, for
example, to start the reduction in light intensity of:
the 'lamps ‘alWays at the same time of »night,A in any
period of the year.

i0041]In. particular, the light ‘conditions during the
specific period of the year can be calculated using an

appropriate software algorithm and compared.‘with the



WO 2010/046940 PCT/IT2008/000797

10

15

20

25

9

variations in light detected by the light sensor 14.

‘[0042]Other useful parameters for the_determination'of

the regulatlon 1nstant ‘can be for example, previous'
_regulatlon instants or prev1ous work intervals of the

lamps 4,_intended as.time,lntervals elapsing between the

activation and.deactivation.ef the lamps 4.

[0043]The'meanS'of‘determination 17 are censtituted by.a_
calculation unit, bof the mierobreceSSOr'or similar t?pe,
and the aforesald 1nformat10n can be organlsed into
approprlate tables and stored inside the storage un1t
16. The informatlon. thus stored can be consulted and
modified by an operator .. through use of  the interface

appliance 12.

V[0044]Advantageously, the plant 1 may envisage a general

control wunit, not shown in the‘ ~aforesaid figures,

~operative1y-asseciated to a plurality of management and

control ECUs associated to respective groups of lamps 4.

' [0045]1In a ‘second embodiment of the plant 1, as

illustrated in figure 3, the pilot device 3 is connected
to'a manual settiﬁg deyice lé, of the trimmer type or
similar, suited to setting at least one amongst the
temporal instant of regulation, a delay interval_of the
activation and/of' deactiﬁation ~of said lighting

appliance and the t%ork power of said lighting appliance.

'[0046] The processing and control unit 10 is therefore ' -
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pbsitioned'between the regulation unit 7 and the manual

setting device 18.

'[0047]1 In this case the'regulation of the dimming'of.the

light intensity of the lamp .4 is therefore performed

manuallyiby‘an-operator at the time of inetallation,.and

the proces51ng and control unit -10 manages' the

-regulatlon unlt 7 accordlng to the settlngs made

10048]With‘ reference to the first embodiment_’of the

plant 1, the method according to the finding cemprises‘

the = activation of one or more  lamps 4 ‘inside the

environment. at- a preset switching on time and
deactivation of the ~lamps 4 after a. preset work
interval. In bparticular, the activation and the

deactivation of the lamps 4 is controlled by  the 1light

. sensor 14.

;[00491Advantageously, ~ the ‘method  envisages the

regulatlon of - the light intensity of. the 1amps 4,

through the regulatlon un1t 7 of the - pilot dev1ces 3,

durlng the work 1nterva1 and startlng from a dynamlcally a

determlned regulation instant.

[0050] Particularly, the regulation time .cen be

" determined by a calculation unit 17 according to- the

_ duration of the work interval, and _starting from at

least one of the pieces of information chosen from the-

_set comprising: one Jor more . previous regulation
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insténts,v one or more previous wbrk intervals, the
geographic ICOordinates of the lamps 4, ‘the light
condiﬁions of the environment in thé specific time of

year, specific time programmes chosen by the user.

-[0051] This information is stored on the storage unit 16

ad - éan'}be consulted and modified by . an operator. .

accessiﬁg' ther plant 1 by means of the interface

‘appliancesllz}

- [0052] The communication between the: managémenti and

control ECU 5 'and the pilot devices 3 takes  -place
through the reception and transmission of radiofrequency'
signals and by means of the communication unit 8 and the

receiver/transmitter device 9.

[0053]ln'particular; the management and control ECU 5

transmits to the communication unit 8 the management

signals of the pilot device 3, which are subsequently

t:ahsmittédito-the'régulation unit 7 by the processing

and control .unit 10. Similarly, the regulation unit 7

transmits any reports on the malfunction of the lamp 4

‘detected by the means of verification to the processing

and control unit. 10, reportsithat_are subsequently sent
to the management and control ECU 5 through the

communication unit 8 and stored on the storage unit 16.

[0054] The diagnostic and protection unit 15, on the

other hand, manages any malfunctions detected on the
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power supplyfiines 2, subsequently stored on the storage ;

"unit 16.

_[0055]A1ternative1y in the seedndv embodimentt-of the

finding, the method envisages the manual setting of the -

‘regulation instant, of a switch on delay interval and of -

advance of the switching off of the lamps 4, and of the.
working power of the-lamps‘4 by means of the manual
setting device 18.

[00561 It has been practically;proven that the described
finding_achieves the purposes set.

'[0057] For example, the'presence of means of regulation-
and determination. of the regulation’instant according'to'
the duration of the work interval makes it possible to

considerably reduce energy. consumption.

[OOSB]Another advantage is given by the redio.freqﬁency*A
communication betweeq’the management‘and control ECU aﬁd“-
the pilot devices thaf simpiifies plant iﬁstalletion and
guarantees, at the same time,_reliable'transmissieh.

[0659]Aﬁother edvantage is fhe presence efithe.means of
regulaﬁion aﬁd’determinaﬁion of‘the'regulation inetant.
thet can be pareﬁetricellyj ?reset by an . operator or -
detefmined aecerdiﬁg sto thev_duratien Hof nthe previous‘
work interval. ‘In this way-it is possible to obtain a

considerable reduction in energy consumption.
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‘[0060]1# man skilled in the art, in order to sétisfy
:Contingent and specifié_requirements;'will_be:able té
make vafious modifications.and vafiaﬁts tche'élant and -
methddé.descfibed above, ali_éf which béing-within'the '
scope éf' this invenﬁion -as »defined,:by the folloWingv

claims.
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' CLAIMS -

1. Plant for the distributed_controi of lighting (1),

. in partiCular for external environments, comprising at

least one electfic power supply line (2) fitted with at

e

least one pilot device (3) of a'lighting appliance (4)

of an. environment, characterised'by the faét that said
pilot device (3)‘c6mprises'at least.ohe light intensity .
regulation-vﬁnit (7) of said lighting appliéncé[ (4)

during a vmmk‘interval and starting,froh a regulatién
iéstant dynamically _détefﬁined by means of ian
algorithmic calculation.: | |

2.'V The plant (1) acoérding>tqlclaim 1, chafécteriSed'
by the fact that it cémﬁrises means of determination
(17)- of said fegulation» instaht dependiﬁg on the

duration of said work interval.

3. The plant (1) according to claim 1 or 2,

characterised by the fact thatlit comprises means of
determination (17) of said regulation instant acéording
to at least one of the.piecés of information choseniffom
the set comprisiﬁg: at .least ohe previousr.regulation
iﬁstant) at leaét one previous work ‘ihterval, the
gquraphic coordinates of thé lighting appliances (4), .
the light cbnditibns'of séid environment in“thé specific

peridd of the year,vspecific time pfogrammes chosen by
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4. The plant’(l).according to any one of the previous
claims, characterised by the fact that it comprises at
least one management and control ECU (5) of said pilot

device (3).

.5, The plant (1) accofding to'anY'df claims 2 to 4,
characterised by the fact that = said means: of

- determination (17) comprise ath least one calculation-

unit of said management and control ECU (5).

6. The plant (1) according to claim 4 or 'S5,
characterised by the fact that said management and
control ECU (5) comprises at least one data storage unit
(16) .

7. The plant (1) acéording to claim 6, characterised

by the fact that said data storage'unit.(lsy is of the v

non-volatile memory type}‘

8. The plant (1) according to claim 6 or 17,
characterised by the facﬁ that said data storage unit
(16)_Compfises at least one of the pieces of information

chosen betweenlthe geographical coordinates, the light

conditions in the specific period of the year, at least

one of the previous regulatibn»instants and at least one
of the previous work intervals.

9. The plant (1) according to any of the previous -
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claims,‘characterised by the fact that said pilot device

(3) is associated to at least one radiofrequency.

,communicaticn‘unitv(B) suited to receiving/transmitting

a 'radiofrequency signal . from/to said management and

control ECU (5).

10. The plant (1)-according_t0'claim 9)-characterisedg'

by‘the fact that said pilot device(3)comprises at least

one'proceSsing and control unit (10) positioned between

'said’ communication 'unit' (8) and said regulation unit
(7).

-11.  The plant * (1) according to ' claim 9 or 10,

characterised by the fact that said mahagement}.and-"

control qECU {5) 1is aséociated‘ to at least one

_receiver/transmitter device (13) of a radiofrequency

signal from/to said communication unit (8).

12. The plant (1)'aCCOrdin§ to any one of the previous

claims, characterised by the fact that it ccmprises a

plurality of pilot devices (3) and respective lighting

appliances (4).

~13. The plant (1) according to any of the claims 9 to

12, Characterised by the ﬁfactv that at least one |
radiofrequency ccmmunicationeunit (8) associated to at
least one repeater device of-a radio frequehc? signal
recei&ed towards at least one'of the other communication

units (8).
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14. The plant (1) according to any of claims 4 to 13,

characterised by the fact that it comprises at least one

light sensor (14), associated to said managemeﬁt and

control ECU (5). .

15. The.plant (1) according to claim 14,'characterised
by the - fact that said light sensor (14) Iis:vof.ithe
twilight relay or similar typei

16. The‘piant (1).according-to”any one cf tﬁelpreVious
claime, characterised by the fact that said pilot de&ice
(3) comprises means ‘for_'verifying the status of 'said

lighting appliance (4).

17. The'plant (1) according to any of claims 4 to 16,

characterised by the fact. that said management' and

control ECU (5) comprises at least one connection -port

(11) with at least one external interface appliance.
18. The plant (1) according,tc-claim 17, characterised
by the fact that said connection port (11) is associated

to at least one auxiliary reception/transmission device

- (13) of a radiofrequency signal from/to said interface

appliance (12).

19. The plant (1) acchdiaQ to'claimils, characterised'
by theffact that.said auxiliary reception/transmission
deVice (13) comprises at least one transmitter and/or
receiver operating within the. spectruhl of frequencies

with‘mobile'telephone protocols;
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20.--The’pian£,(1) édcording to claim 19, characterised
bthhe fact that saidvmobile telephony protocols aré
GSM,-G?kS»or similar typevprotoéols; |

21. The plant (1) according to any of claims 4 to 20,

characterised by the fact that said managemént “and

control ECU _(5) is associated to said .electric power

supply line (2).

22.  The plaht (1) according to any of claims 4 to 21, .

' characterised by the fact that::said management and

control ECU (5) comprises at least one diagnostic and
protection unit (15) of said electric power supply line

(2).

23. The plant (1) according to claim 22, characterised:

by -the fact.that-said‘diagnostic and protection ﬁnit'

(15) comprises atAleést one first device for detecting a

short circuit on.said electric power supply line (2). -

' 24. The plant (1) according to claim 23,_éharactérised-

by the fact that said first detection device is of the

thermomagnetic or similar type.

25. The plant (1) according»gb any of claims 22 to 24(3

-characterised by the fact’ that said diagnostic ‘and

protection unit comprises at least one second device for

detecting electricity dispersion -on said electriCWPOWer

supply line (2).
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26. The plant (1) éccording to claim 25, characterised
by the fact that said seéondAdetectiOn device is of the

differential relay or similar type.

27. The plant (1) according to any‘of'claims 22,t0j26,’

characterised by. the fact 'that‘ said diagnostic' and
piotedtion unit éomprises:at‘least‘one third:dévice'for
detecting an eiectric_oﬁerléad on said éleCtric power'
supply lihev(é).  | | |
28. .The.plant.(l) accordihg to anyqof'claims 22 to é?,
chafacteriseafvby -the-lféct, fhat said diagnostic and -
protection unit ééﬁprisés at least one forth device for
detecting;a‘ phase int'erruption on said electric power

supply line (2).

29. The plant (1) according to any of claims 22 to 28,
characterised by the fact that said diagnostic' and
protection_uhitfcomprises at least one fifth device for’

detecting a failure of the light sensor (14).

- 30. The plant'(l) according to any of claims 4 to 29,

characterised by the fact that it comprises at least one
general control- ECU operatively associated. to a

plurality of said management and control. ECUs (5).

31. The plant (i)' according to any of the previous

‘claims, characterised- by the .fact that said pilot device

(3) is associated to at least one device for the manual

setting.'(le) of at least one amongst said regulation

L
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instant, the activation and/or switching off delay»Cf

said 1lighting .appliance, the working. power of. said

lighting appliance (4).

32.  The plant (1) according to claim 31, characterised

by the fact that said pilot device (3) comprises at least

' one processing and control unit positioned between said

manual setting unit (18) and said regulatioﬁ:unit“(7).

33.  Method for the distributed control of a lightlng'

system accordlng to ~any of claims 1 to 32, comprlslng-an

activation phase of at least one llghtlng appliance (4) .

-.0of an environment at a preset actlvatlng 1nstant and a

deactlvatlon phase of said llghtlng appllance (4) afterc“
a preset work 1nterva1 characterlsed by the fact that-
1t comprlses a regulation phase of the llght 1nten51ty
of said lighting appllance (4) during a work interval

and startihg from ‘a regulation instant determined by

- means of an algorithmic calculation.

34. The method according to claim 33, characterised by
the fact that it-ccmprisesba phase cf determinatioh of
saidr regclation instaht according'-to the duraticn of

said wcrk interval; | |

35. The method , according to claim ',33 . or _34,,
characterlsed by the fact that said regulatron instant

is parametrically' pre-programmed and/or determined'

depending on at least one of the pieces of information
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.selected from the set:comprising: at least one previous

regulation instant, at 1east-dne(previdus work interval,

‘the geographic coordinates of. said lighting appliaﬁce

(4), the light conditionsb of said environment  in thé_
specific period of the year.

36.. The “method according to any of the claims from 33
to 35, characterised by-the fact that it comprises the
storage Qf'at11east one of the pieces of‘information

chosen from the group comprising: at least one previous

regulétion instant, at least one previous work interval,

the.geographic coordinates of said iighting appliance,

'the.lightbconditions of said environment in the specific

period of the year.

37. The method acddrding to any of the claims from 33

to'36, characterised by the fact that it comprises the

consultation and modification of said information.

38. The*method'according to any of the claims from 33 |

to 37, chéracterised-by,the fact that it comprises the

manual setting of at least one amongst said regulation
instant, a switch on delay interval and advance of
switching off of said 1lighting appliance (4), the

working power of said lighting appliahce (4) .
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