Title: Systemfor controlling electrical equi prment units The invention
relates to a systemfor controlling electrical equipnment units on an

of f shore wWoOnomwaes®s It is known in the art to control elpetiNi2emlos@gni pnment
units or peripheral devices, such as navigation aid lanterns, via a main
switch box. The switch box usually conprises a housing which can be cl osed
by a panel door. In the housing different electronic el enents, such as
switches, fuses, relays, printed circuit boards and transformers are
nmount ed which are electrically connected to each other via electrical wres
such that an output signal for e.g. one or nore lanterns is produced. On

t he panel door one or nore indicators, usually |anps, are provided to
indicate the status of the electronic elenments and/or of the lanterns. For
exanple, a green lanp signals an operating status and a red |l anp signals a
defect status. Al so, operating buttons and/or switches are provided on the
panel door, wiittdh wheystisedorapatmiléng decttrrat equipmbapenitsng on the client's
specification one or nore |lanterns or other peripheral devices are coupled
to the switch box and a correspondi ng nunber of indicators and operating

buttons and/ or 5“”tChﬁﬁaﬁ&@nﬁé@Y&QﬁQt@@aﬁ@ﬁmpﬁﬁQ%nﬁ@Hhu;QE&MQQPKS of the
above systemare that it can be relatively conplex and expensive to

manuf act ur e, em@manntwmﬁsmmanndﬁﬂmWstwe@aer An object of the invention is

to provide a system ot cont ol g GhesliLral eau DR o, AR of fshore

structure that obviates east one o Bove nehtfoned
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printed circuit boards and transformers are mounted which are electrically
connected to each other via electrical wires such that an output signal for e.g.
one or more lanterns is produced. On the panel door one or more indicators,

10  usually lamps, are provided to indicate the status of the electronic elements
and/or of the lanterns. For example, a green lamp signals an operating status
and a red lamp signals a defect status. Also, operating buttons and/or switches
are provided on the panel door, which when used operate the lantern.
Depending on the client’s specification one or more lanterns or other

15  peripheral devices are coupled to the switch box and a corresponding number
of indicators and operating buttons and/or switches are provided on the panel
door.

Drawbacks of the above system are that it can be relatively complex
and expensive to manufacture, install, maintain and/or repair.

20 An object of the invention is to provide a system for controlling
electrical equipment on an offshore structure that obviates at least one of the
above mentioned drawbacks.

Thereto, according to the invention there is provided a system for
controlling electrical equipment units on an offshore structure comprising an

25  explosion proof housing comprising a panel door for closing the housing, at
least one controller module mountable in the housing, arranged for

autonomously controlling an electrical equipment unit, wherein the housing



aut ononously controlling an electrical equi pment unit, wherein the

housi ngconpri ses an operating nodul e arranged for operating the at |east
one cont rebl2ero/ayedal e and for providing status indicati @eaTONL20h@se087 | east
one controller nodule. By providing a controller nodule for each electrical
equi pnment unit, a nodul ar system can be obtained in which controller
nodul es can relatively easily be added, renoved and/or exchanged. Each
controller nodule is arranged for autononmously controlling the electrical
equi pnment unit connected to it, neaning that it conprises all electronical
conponents which are at |least required for controlling the electrica

equi pnent unit connected to it. A single controller nodul e can autononously
control a single electrical equipnment unit, no other controllers may be
required. In fewprisesan spergtlegcmﬂwle)am@mgﬁd)&n wetatnng Per aft leastsong

stand-al one deyi t‘%&‘u bhfe Blfgfll%nlcﬁngg{atu%&lr%dlgaqt Jnoéft%%&ﬁ e{s't'oﬂg the

el ectrical equip unﬂf Sonnécted 1o 1€ Cont ol nodul e is
arranged for eMﬁENMHngmaHSJngle function, i.e. controlllng a certaln

el ectrical equipment unit. The contr Il er dul e thus only uses the

el ectroni ¢ conponent %PT%VF@“%\?&OPHBﬁér& égi)erfgﬁie%db@ﬁ%ﬁé pELppReppEnit,

controllerg mg%@ddl&ﬁéys@&hrcﬁﬁ%%té%[e@ ik %15}%5%1%(91& %odﬁ@&t & A gy dihe
el ectrical equipnent unit. For exanple, a controller nodule can
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circuit boards, etc. Controlling a specific electrical equipnent unit may

require a conbbnduwannUbﬂammmam@ewemmrbhﬂméan thessihglerrontroflens modaleprainnt ed

circuit boar dopera%e as a sganofa alone IdleV1ce in the explosion proof housing for controlling

the electrical equipment unit connected to it. A single controller module is

arranged for executing a single function, i.e. controlling a certain electrical

15  equipment unit. The controller module thus only uses the electronic
components of the available electronic components in the controller module
that correspond with the function of controlling the electrical equipment unit.
For example, a controller module can autonomously control a lantern and
therefore uses only the electronic components of the available electronic

20 components that relate to controlling the lantern.

Contrary to the prior art, where an electrical equipment unit is
controlled by a combination of many different electronic elements that are
arranged at various locations in a switch box. In a prior art switch box, the
different electronic elements can be arranged by type, e.g. one row with

25  switches, one row with fuses, one row with printed circuit boards, etec.
Controlling a specific electrical equipment unit may require a combination of a
connection between a switch, a fuse, a printed circuit board, etc. which are all
connected via electrical wiring criss-cross the switch box. This makes
controlling the electrical equipment unit failure sensitive, complex and

30  difficult to install, maintain and repair. Also, due to the various electronic



connected via electrical wiring criss-cross the swtch box. This nakes
controlling the electrical equipnent unit failure sensitive, conplex and

di fficul twoaoivwsabl , maintain and repair. Al so, due toPCHAND2ar/GUS7

el ectroni cel enents, installation of the switch box is done offshore, where
the work and installation conditions are not always optinmal. Further, if a
failure occurs in controlling of an electrical equipnent unit, every

el ectrical wiring connection needs to be checked to find out where the
failure is. This is a conplex and time consum ng procedure. By providing a
controll er nodul e according to the inventigon, all electronic elenents are
arranged in a single nodule. Fromthe controller nodul e a single connection
to the electrical equipnent unit can be established. The controller nodul e
can thus be maleufents.unsidllahion ! trstwiteh ber/isrdomamifishored eheps i workbhued

condi tions, ther mnim.zing failu enst tivi | f.c.a il ur ccurs in
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connecti on w téntibidingloé ah felc@atic 8 @dujprestit whit tevandelefigicapeidh g Behredtibn may be
removed fromthe failed confroller nodul e and_may be reconnected to .the
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connection which is relatively ‘easily to connect, unconnect and reconnect.
By providi ng anvenpenaall nlpctrodiel demhontsgyepatdnggdtine staglt maddude. Froduthe and
for providing stat) si”;ln ilcat iir?rl ofnrt1 h% %anttflmf el mi)dulll.ehl oper al i ons of the
control I er mofUTe*can et Stais\/e$3e/cgas'cl )? be “AoRit 6t “aXPErNaM y,cae. ge. by an
operator on skt@bHSEKO Theedbtrellyr mAHEIR, cabythps B¥ inth Mifadr &PRT &t bAghdredul e
for the nodul ar system control]ler nodules that are added, repoved and/ or
exchanged can®BuEPTYeReuRGTHTedickde srndiHent pheigby myinyiRhE18¥er at i ng

modul e sojg MyOidGh N I RLd QBufd inth &P hRtde, the WIEY S4E BB E
obt ai ned and operations can be continued relatively quickly and easily. Via
t he oper at i ngremdeddeast hwholnonlyl therconmpehtiloa widh the elppeical eduipsiegt unit and

the operating unit may be removed from the failed controller module and may

be reconnected to the replacement controller module. Advantageously, the

connection to the electrical equipment unit and/or to the operating module can

15  be a plug-in connection which is relatively easily to connect, unconnect and
reconnect.

By providing an operating module for operating the controller
module and for providing status indication of the controller module, operations
of the controller module can relatively easily be monitored externally, e.g. by

20 an operator on site and/or remotely. Also, by providing an operating module for
the modular system, controller modules that are added, removed and/or
exchanged can easily be coupled and/or uncoupled from/to the operating
module so a minimum interruption of the operations of the system may be
obtained and operations can be continued relatively quickly and easily.

25 Via the operating module the controller module can be operated, e.g.
the controller module can be switched on/off or one or more control variables or
input/output variables of the controller module can be programmed. Also, the
operating module can give a status indication of the controller module. It can
e.g. indicate if there is a defect in the controller module and/or in the electrical

30 equipment unit controlled by the controller module. The operating module can



the controller nodule can be switched on/off or one or nore control

vari abl es or input/output variables of the controller nodule can be

pr ogr ammewio 2005945 he operati ng nodul e can gi ve a st at ueCrmdizermtosas7 of t he
controller nodule. It can e.g. indicate if there is a defect in the
controller nodule and/or in the electrical equipnment unit controlled by the
controller nodule. The operating nodul e canbe operated by a user, e.g. via
a user interface. The operating nodule then communicates with the
controll er nodule and controls the controller nodule, the controller nodule
provi des feedback information to the operating nodul e. The operating nodul e
can present the feedback information, e.g. a status indication of the
control ler nodule. The controller module on its turn controls aut ononousl y
an el ect ri cal beqpéyatedhby aniser,cofivex o ader mtﬁltfacérﬂ“éle@mémtmg:mbdekw&lpnent uni t

may provide f dgl%.%l%caltgg %rt?l?tthle%gn%rgll% h&oﬁ% and o%liro’im&}e coa;tr%l"le% ?no%fufk? ggr e

structure the ousl ng usua oSl on pr OO nmeani ng
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gas may enter the housing. An expl osion proof housing may have to conply

e.g. wth staadmmombmvelecf@mgl ewmmeﬁxu@nta@gnécrtcétto tn Thx etectideendi ng on
nat i onal reqU|r§nent%u%&nn n gg'ﬁiﬁ1%hn%£%9 qm_ ”ﬁﬁuh? aag |cable
The control | eFrIWBdLe "¢an 3§p ? ?d% 1S oxac%nﬁ}le(ﬁ 5 oter nput
connection for recei \@ﬂﬂgnmmefsftﬁmtarep@mﬁ{ou%mgr@ﬁmll& i€ ORPIYEioE lrden
connection for connunlcatlzgémnth t he operating nodul e and/or a controller

modul e and/ or c@itiisdeBreaning OB gt BRIeHhat wihen ap Galesionetestt edmassih f or
suppl yi ng 1§0nm@&;ﬁ9s1&%&ysm thdBo®iRE bdr FR M SRS PITE RbrRhHingd. Egﬂ\e%her

conponent converting i'nput power voltage to output power voltage, an
earth fault detefnoy denponerhat theednmeots ial thegrousinigtare cortmget sveh itldtl es
they cannot provide any sparks, thereby not leading to an explosion when an
explosive gas may enter the housing. An explosion proof housing may have to
comply e.g. with standard IEC60079, e.g. with EX classification Ex d.
15  Depending on national requirements other and/or additional standards may be
applicable.

The controller module can be provided as a box comprising a power
input connection for receiving power from a power source, a communication
connection for communicating with the operating module and/or a controller

20 module and/or an electrical equipment unit, a power output connection for
supplying controlled power to the electrical equipment unit, a converter
component for converting input power voltage to output power voltage, an
earth fault detector component, a control element with control variables
programmable depending on the electrical equipment unit to be controlled, a

25  monitoring element for monitoring input and/or output and/or control
variables and a user interface component. All relevant electrical components
are thus available in the box of the controller module. The controller module
arranged for controlling a specific electrical equipment unit then uses the

electrical components needed for controlling the electrical equipment unit,



programmabl e depending on the electrical equipnment unit to be controlled, a
nmonitoring el ement for nonitoring input and/or output and/or control

vari abl eswendiozossier i nterface conponent. Al rel evant @eCe&NIR2IBAK0087
conponents are thus available in the box of the controller nodule. The
controller nodule arranged for controlling a specific electrical equipnent
unit then uses the electrical conponents needed for controlling the

el ectrical equipnent unit,which nay be | ess conponents than the avail abl e
conponents so sone avail abl e conponents in the box nmay remai n unused. An

i nput variable may for exanple be the inpyt voltage received by the
controll er nodul e and/or a communi cation instruction received fromthe
operating nodul e and/ or a comruni cation signal received fromthe electrica
equi prent  uni Whighhmeythedessveaninpbeptsntdypnitbe aggdalpk sob@ondrdssatspue vol t age

provi ded by {6, gant rabhledrodkle. ardiay .camminieation signal to the
oper ati ng nodul e andforra connunlcd%lony5|gna 0 the el ectri cal equi pnent
unit. A control vari a empmyababk gay e s@ngddibaghé dipugentnaé ra@ivedmy si ng,
or steady non-pul sin out %t vol tage, or the synchronisation of day and
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sound char §Ct ghd3tingSn&ull BRASL AL doM th8hic AR kRS Al FQEIVRYZFTH Ehe BleP@R¥da@at i ON
aid lantern conprising LED el enents nay communicate to the controller
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LEDel enents. The. itaring,elenent .g. nonitor .the .tenperature of the
el oot roni ¢ coRpOdHt & e RLr R PRl dadate ST EI o S6RaRE (B8 he i nput
as wel | as onophatidgtrpeduly ahtage. coenfitiithtiah kinabel eaedtfiealcpitipabher
nodul e and t he elgg%rical quipnent unit may be perforned via a.
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Al'so, a p@?j\e r {Rd¢ %ﬁ%ﬁg,cﬁ{tbgf‘v&'é&ée%f’{h Reosfthd by RiesicHse of
the | ow voltage situation between e.g. two fl'ashes to a navigation aid
li ght. status of the controller modules, or the synchronisation of flash or sound
characteristics of the controller modules. For example, a navigation aid lantern
comprising LED-elements may communicate to the controller module the
status of the LED-elements and/or whether there are any defect LED-

15 elements. The monitoring element may e.g. monitor the temperature of the
electronic components. An earth fault detector may be provided on the input as
well as on the output voltage.

Communication between the controller module and the electrical
equipment unit may be performed via a communication protocol, such as e.g.

20 the communication protocol Ortalk™, Also, a power modem communication
protocol may be used that makes use of the low voltage situation between e.g.
two flashes to a navigation aid light.

By providing the controller module as a box with all electronic
components necessary for controlling various electrical equipment units, a

25 flexible and versatile controller module can be obtained. Each box may
comprise the aforementioned components, but may also comprise more
components. For example, a controller module may also comprise a current
limiting device. For some specific applications, the box may also comprise less

components.



By providing the controller nodule as a box with all electronic conponents
necessary for controlling various electrical equipnent units, a flexible
and ver sawpl2e1000p4450! | er nodul e can be obtai ned. Each bexTmapowosmsise t he
af orenenti oned conponents, but may al so conprise nore conponents. For
exanple, a controller nodule may al so conprise a current limting device.
For sone specific applications, the box may al so conprise |ess
conponents. By providing a box, the controller nodule can easily be
connect ed/ di sconnected to/fromthe operating nodule and/or the el ectrical
equi pnent unit. Preferably, each box has g mlar electrical connection
nmeans to facilitate an easy connectability and exchangeability of the
boxes. The connection nmeans may be provided on the outside of the box for
connecting the box fdsy pscanphg athexotheecongisdler olddale erydedsely beor to t he

operating nodyl e 1% n_el I equi ni t r 1.0 an_externa
conput er devi teeafal SRRt AT e A RIRE s ap s bk SPrE Foaal o
f or aut ononousyipawnt Lok, Pogfeadble] @ehhog dlas efitilpnelattrical tonredtib@dieasism | ar
controller nndu£§§ can be mounted |n.the housing, thereby obtaiping a
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an electrical equipnent unit.” By configuring the controller nodul es

dependi ng on bpefarlesempletd otbguicpreaierunpdules dndo tlonopayhtied madvde,cwrior ol | er

nodul es can ben%hg%hgh% H§ed Qg{iﬁ%ﬁnereg& H%EFS of Fk%pgéical equi pnent
units. Via thé operaflng noadt'e thé c8ﬁPTof?e HoaR'e" Cahbe programed for

speci fically control IByngrdviingheli¢ heddingqfiamentontislleransdaetfad to it.
During manufacture, the controller podule can be sup Lig%nmith all the
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modular system. Each controller module is arranged and configured such that
each controller module individually and autonomously can control an electrical
equipment unit.
By configuring the controller modules depending on the electrical
15 equipment unit to be controlled, the controller modules can be flexibly used for
different types of electrical equipment units. Via the operating module the
controller module can be programmed for specifically controlling the electrical
equipment unit connected to it.
During manufacture, the controller module can be supplied with all
20  the electronic components which may be needed for cooperation with a
predetermined electrical equipment unit. For example, after manufacturing,
during installation or after replacement, the controller module can be
programmed via the operating module for performing control operations of the
electrical equipment unit. An external configuration device, e.g. an external
25  computer, can be connected to the system, and different settings and/or
variables can be set in the operating module for controlling the controller
modules. Via the operating module, input, output and/or control variables in
the controller module can be programmed, such that the controller module can
be prepared for autonomously controlling the specific electrical equipment unit

30  to be connected to it. Variables of the controller module can thus be adapted



during installation or after replacenent, the controller nodul e can be
programmed via the operating nodule for perform ng control operations of

t he el ectwDecalo/msgusprent unit. An external configurati oRCENL2e®/05@87. an
external conputer, can be connected to the system and different settings
and/ or variables can be set in the operating nodule for controlling the
controller nodules. Via the operating nodule, input, output and/or control
variables in the controller nodul e can be progranmed, such that the
controller nodul e can be prepared for autononously controlling the specific
el ectrical equipment unit to be connected7o it. Variables of the
controll er nodul e can thus be adapt eddependi ng on the el ectrical equi pnent
unit connected with the controller nodule. Controller nodul es having
similar functdepsndangionslé algclgionl Pawipaleas ungnionnedrpongnthe ecatirder

pr ogr ammed Vi?ﬁhﬂf operating nodule for configuring themindividually
dependi ng on e eiectrical equi pnent unit to which each controller nodul e
may be connected. By (Qumvdliirmgodiled having etihilad fuelctiohduhé batingtsiatlar

i ndividually configurable via the operating npdyl e, a nodul ar and
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controll er nodul e can be configured to conprise all necessary electronic
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equi prent unit to be connect,ed to.it. ..The controller .modul e can then be
added to the hatiBrhg SRANGRLEE b inding oy SPRhERA Fhr T B P e R ES (o
the control | en matlheand besychaglle egstenhb@bb@btaibell e can further be
programmed rel atively easy via the operating nodul e to adapt. and/or to set
variabl es. Al so repl 2BmSAMPY. heretieleriyicat satipaians vnifod dddittenile done
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with a simlar one, having a ectroni ¢ conmponents necessary for
control | i ng themprise all necessary electronic components for autonomously controlling the

newly added electrical equipment unit to be connected to it. The controller
module can then be added to the housing and the electrical equipment unit can
be connected to the controller module. The configured controller module can
15 further be programmed relatively easy via the operating module to adapt
and/or to set variables.
Also replacement of a defective controller module can be done
relatively easy by removing the defect controller module and replacing it with
a similar one, having all electronic components necessary for controlling the
20 electronic equipment unit, since the controller module is provided with all
electronic components for autonomously controlling the electrical equipment
unit. In case of replacement, the newly placed controller module may have the
same electronic components as the defective controller module. The newly
placed controller module can then be programmed via the operating module,
25 and variables of the controller module can be set depending on the electrical
equipment unit.
By providing a modular system with similar controller modules, only
few modules need to be kept in stock, reducing the costs for stock keeping.

Contrary to the prior art switch box, for which many different printed circuit



el ectroni c equi pnment unit, since the controller nodule is provided with al
el ectroni c conponents for autononously controlling the electrical equipnent
uni t. | nwazelhsuepl acenment, the newly placed control | ecTradolo®semsy have
the sane el ectronic conponents as the defective controller nodule. The
new y placed controller nodule can then be programred via the operating
nodul e, and vari ables of the controller nodul e can be set depending on the
el ectrical equipnent unit. By providing a nodular systemw th simlar
controller nodules, only few nodul es need to be kept in stock, reducing the
costs for stock keeping. Contrary to the grior art switch box, for which
many different printed circuitboards, transfornmers and/or wires need to be
kept in stock for service, maintenance and/or repair. Because the

controll er mbm@sc@ﬁpﬁﬂowsrsaand/mwer@s aeyd & kckemnnotedniooaervics, f or
functioning mngﬂn |ffgr§ f ﬁﬁﬁrlcal equi pnrent units, sonme electronic
conponents may ho e use orrcertain electrical equipnent units. For
exanpl e, a control | erBevadsd thef @htlleaviogald @miaiisks|dlgiddengryiridetionic
configured to control to four navi {IOH |d | ant erns. However, in sone
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two navigation aid lanterns, thereby |eaving some el ectronic conponents in

the controll eFommthpleuausleuo]émnpéMém anglatfig@@en@@drbgh‘eng uglwperfl uous The
control variables of,the control St fogul g, can hen. b CHBWE? OLANTEd

control only RGBT RSt ead ?1?)3r Yégﬁ? ﬁ a&‘? ARterng oAl %nn%one

el ectroni c COBROABIMS oﬁfyetvwﬁ@&g‘étldrﬂaﬁdéhteﬁ"ﬁﬁlhf@fd(ﬁlﬁrd@mhb eontwbléreas in the
prior art its function was perfornmed by a single device. For exanple, each
control | er mofpddleemphiendy prseyrmRds & Yin 4By eReIgFingpedwasto£oa ol BFO box
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Dependi ng on the el ectrical equi pnerit unit connected
controller module unused and rendering those component superfluous. The

control variables of the controller module can then be programmed to control
only two, instead of four, navigation aid lanterns.

Also, some electronic components are present in each controller

15 module, whereas in the prior art its function was performed by a single device.
For example, each controller module comprises an earth fault detector,
whereas a switch box according to the prior art comprises a single earth fault
detection system. Depending on the electrical equipment unit connected to the
controller module, the earth fault detector is either used or not used. Thus, in

20  some controller modules the earth fault detector can be superfluous.

Thus, a relatively flexible and versatile modular system can be
obtained which is relatively easy to manufacture, install, maintain and/or
repair.

Depending on the electrical equipment unit connected to the

25  controller module, variables can be programmed differently. For example,
when a control variable may control the pulse generation of the output power,
it can be understood that the pulse generation for a foghorn unit is
programmed differently than e.g. for a navigation aid lighting unit, or for a

battery system unit no pulse generation may be required.



controller nodule, the earth fault detector is either used or not used.
Thus, in sonme controller nodules the earth fault detector can be

super fl uow®.20M9s945a rel atively flexible and versatil e mOGNLa0108¥@&BEM can
be obtained which is relatively easy to nmanufacture, install, nmaintain

and/ or repair. Depending on the electrical equipnent unit connected to the
controller nodule, variables can be programred differently. For exanple,
when a control variable nmay control the pul se generation of the output
power, it can be understood that the pul se generation for a foghorn unit is
programmed differently than e.g. for a nagwgation aid lighting unit, or for
a battery systemunit no pul se generation may be required. Dependi ng on the
el ectrical equipnent unit connected to the controller nodule, the
control |l er nodul e carPdrendors ¢rytheedlediichlegmnpingnt Foit ceragndeédto thecont rol | er

modul e for contebhd e, AuBALELX PR BN Y. REGOD, higrsd il erent |y
than a controff'er nodule for con%ro I'ng a(?OQ ofn anit. “Fore e aone, for
char gi ng a batt&nplesysbeirolley fhhoduleddy ediraling BAMRACY cadtbRr wdt niyy Ieur r ent )
to DC (direct current) may he required and for. controlljng navi gation aid
unit a converg?r&fwrﬁémf@éetlgx@%w frp %mpg e fpy) pqriEqlling gdpglArnvlyt-apl es

for the bajt efyy §§{e§h?fé‘, f@%hQﬁgiﬁ? AW ROFR dydeRendi 8% A% N8, SHBCAET ¢ battery
system connected to the controll'er nodule. Wen a defect in the controller

nodul e i s det édterdatingeudehdde Maydibecticndienbt mdy ba rederepandfarmgnimdinge.

The housi ng can _be opened for exanpl.e a erator and the defect
controler moades e nad raftn SRR B ROOAG P e e B g by o

new contr ol | econ@elulaeiabbsf fog tiiebhtséryi dyatdny nas Bdigrodefigaied R pedihg @hltBe
nodul e. The panel  door can be cl osed again. The nemdg pl aced controller
modul e t hen c&PPRE Prtbgrarrian ¢eunacke 9dee sentigllerafelet o perform control

operationggfor the elggby iLGRke A IRIEMrdily tnodH @i t&lﬁe&@@f‘%@d@ﬁac%@e an

operator can programe.g. control variables for adapting the
indicated on the operating module. The housing can be opened for example by

an operator and the defect controller module can be removed from the housing
and can be replaced by a new controller module configured similarly as the
defective controller module. The panel door can be closed again. The newly

15 placed controller module then can be programmed via the operating module to
perform control operations for the electrical equipment unit. Via the operating
module, an operator can program e.g. control variables for adapting the
controller module for specifically controlling the electrical equipment unit
connected to it. Thus by programming the control variables, the function of the

20  controller module can be adapted depending on the electrical equipment unit
to be controlled.

To obtain an explosion proof housing, the operating module is
explosion proof arranged in the housing. For example, the operating module
can be explosion proof itself. Also, the housing may comprise a structural

25 arrangement for explosion proof receiving the operating module, such as e.g. a
reinforced receiving element for receiving the operating module.

Advantageously, the operating module is arranged in the panel door
of the housing. The housing may comprise an approximately rectangular rear
panel, side panels and the panel door as a front panel. By providing the

30 operating module in the panel door, the operating module can easily be



controller nodule for specifically controlling the electrical equipnent
unit connected to it. Thus by programmi ng the control variables, the
functi on wO 20tve9smnt rol | er nodul e can be adapt ed dependiPOl/NiR2010/W80087

el ectrical equipnment unit to be controlled. To obtain an expl osi on proof
housi ng, the operating nodule is explosion proof arranged in the housing.
For exanple, the operating nodul e can be expl osion proof itself. Al so, the
housi ng may conprise a structural arrangenment for explosion proof receiving
the operating nodule, such as e.g. a reinforced receiving el enent for
receiving the operating nodul e. Advant ageggsly, the operating nodule is
arranged in the panel door of the housing. The housing may conprise an
approxi mately rectangul ar rear panel, side panels and the panel door as a
front panel. ByacpedVirdieadingrtappandicahign modisr éoi proviveng amait. ‘Bbe pperabiog

oper ati ng noduyl an _easi er h for readin atus i ndi i.on .and/ or
Tor pr ovidt ng sl by sPEIRRs el Ml 16AHN SR Wil KGR BOBTE

| ocati on on t ifthb®aking.cofpirisex arpligdritd] tube whthus sagwingiitionespahe
cylindrical tube with a screwing lid op top, the operating nodul e may be
arranged in tﬁ@ertaalﬁl&%?dlﬁamaY&?e THangpL .tuéyl%rlwraf trli’ﬁgf{%“{ﬁperati ng

modul e wi th input nmeags,fRfqiRk e Q%éggtih?%ddlgﬁiﬁ?i@ﬂ@%n@%f%%ﬁnénd

wi th display neans for displaying status indication of the controller
nmodul es, a r elmtititelthe pheratibigenehde end gasly displdyamdims tmdismayiogithst al

operating nody can,.be. obtai ned.. The input neans.can.e.gq., be keyboar d,
oF *a commut or onS R ESiPot e SR LG a8 (REIS TAP s Be Fe R NS el
i nput neans suahdlesinorepstigstadll opkepthbaamddie daheeaprtiaet MOhandilteneddis a
touch panel for receiving manual input, or an external conputer system
Ot her input nEdhs-Snhy2adie¥boate; g%v?la@af.emowc%%meﬁa@swﬁ%ﬁi%d

preferabl yot he,whol @od&ﬂi?if?l%tex%&rn%ﬂhﬁlft rhdlf st QR s %%"l%ltexinﬁl kOHArg e0ad | ve

i nstead of providing sCrete buttons. By providing the panel door of the

housi ng wi t h pheratipgmasdulg, or a touch panel for receiving manual input, or an external
computer system. Other input means may also be provided. A touch panel may
be provided, preferably the whole input screen of the touch panel is touch
sensitive instead of providing discrete buttons.

15 By providing the panel door of the housing with the operating
module, the panel door can further be free of any operating means, such as
buttons or switches. Contrary to the prior art, where the status indicators are
positioned on the panel door, according to the invention the status indicators
can be concentrated on the display means of the operating module.

20 The status indication of the controller modules can be provided on
the display means, thus when a controller module is added or removed from
the system, the number of status indicators can be changed relatively easy via
the operating module. Also, the layout of the status indicators can be adapted
relatively easy via the operating module. When providing a touch panel with a

25  screen that is fully touch sensitive, the status indication may be provided on
the touch screen as well and/or e.g. the lay-out of the status indication may be
easily adapted via the touch screen. Contrary to the prior art, no complex
mechanical indicator buttons have to be added or removed from the panel door,
which is labour-intensive. Also, in the prior art, adding an indicator to the

30  panel door was relatively difficult, because a new opening has to be drilled in



nodul e, the panel door can further be free of any operating neans, such as
buttons or switches. Contrary to the prior art, where the status indicators
are posi twonen/omm4she panel door, according to the i nveRCIIONL20@5@I8at US

i ndi cators can be concentrated on the display neans of the operating

nmodul e. The status indication of the controller nodul es can be provided on
the di splay neans, thus when a controller nodule is added or renoved from
the system the nunber of status indicators can be changed rel atively easy
via the operating nodule. Also, the |ayout of the status indicators can be
adapted rel atively easy via the operatingipodul e. When providing a touch
panel with a screen that is fully touch sensitive, the status indication
may be provided on the touch screen as well and/or e.g. the lay-out of the
st at us i ndi cathopanrdyopetleguih ywhadaptecithdidagort s todeoiitarbed énthapmealary to
the prior art, no c L ex pechani cal indic . buttons.have to be added or
renmoved from 'Ei %%naﬁgthggg?gecyﬁ?gﬁﬁﬁt%d Flg%%ﬁkgﬁrr?tlgr{;s?&%.ltcﬁl%soé; in the prior
art, adding an indi caBoprdvidihfe wiadel dheaingnmith raetetdfoveldys]aksf faneufdr,
because a new opening has to be dril]ed inthe panel door through which the
i ndi cat or has*$G!'bes glfq gléﬁgér %art%@dpﬁw@vg}a&v 55%3 {igplaRangasFBRY Poe

printed ci 5CUbﬁ5e1Q9Per, ¢hd RoddIBg SMIH G RE61 ABY% R Siphich WJRERWIIRRRRI Ng Wi th
a reinforced gl ass panel for receiving the display nmeans and through which
t he di spl ay néaptaymyabecapstiilibt epetated hdiablngndsalelyt kthpamel a tiooh can be
expl osi on pr oofnvihi]g e thfg i SPA ay_neans can sﬁgi Inl e, oper at %td Ik el i arplly and
safely, eit heP?V7 a2 ESLeH Bﬁne?,vgro via g keyeﬁog'r OreVIPA ST hEr® ]i)ahpeut

means. The r et 0/CBé adhmstatp@a®lss panek og anbeh@wisdidiafoectdylasspgrrnelhe or
an otherw se reinforced glass panel. The | am nated gl ass panel conprises
| ayers of rei HIBIMEEYH grasiane cgmpfisee tpygraelsreaiarse daitghenddreg as,

Between tyg | gyens iQlah3had $1asd. BANRNRAIGLy TR Q%s?,%%’du@fﬁ%a?)ﬁ ﬁ’l%&;‘?ra@gi ng for

exanple a matrix of sensitive wires between the | ayers of glass. The
t hi ckness of ardvidet by ayrengoig fgt essmbk pmetex abbgnsitivd weds betvedenaive

sufficient coptact LD ThE BROSLE 4% M 858! 25R% Rell g by nikgheraP! v,
allow sufficient contact with the sensitive wires placed behind it. Preferably,
the thickness of the first layer is less than 5 mm. A second layer of glass may

15  be thicker than the first layer and may provide additional and/or sufficient
strength to the laminated glass panel. Also, a third layer of glass may be
provided.

The operating module can for example also be configured to be
connected with a remote operator station, for example on an onshore location.

20 The remote operator station can e.g. collect information regarding different
systems for controlling electrical equipment units on different structures. The
information that is collected may comprise e.g. status indication, defect
detection, monitoring data. Data that may be monitored may e.g. be battery
voltage and/or voltage of the electrical equipment unit and/or current level of

25  the electrical equipment unit and/or of the battery. Also, via the remote
connection to the operating module, controller modules can be programmed
remotely and/or status logging can be performed remotely. Also, the operating
module may be provided with an internet connection, to allow configuring or
status logging of the operating module and/or of the controller modules from a

30 remote station via the internet.



the thickness of the first layer is less than 5 nm A second | ayer of glass
may be thicker than the first |ayer and may provi de additional and/or

suf fici erwooroemegi4dh to the | am nated gl ass panel. Al so, PaTiNL20W/os5e0ger of

gl ass may be provided. The operating nodul e can for exanple al so be
configured to be connected with a renote operator station, for exanple on
an onshore |location. The renote operator station can e.g. collect
information regarding different systens for controlling electrical

equi pnment units on different structures. The information that is collected
may conprise e.g. status indication, defeg¢s detection, nonitoring data.
Data that may be nonitored nay e.g. be battery voltage and/or voltage of
the el ectrical equipnent unit and/or current |evel of the electrical

equi pment uni t and/ orByopravidingancteegntrollezgnodiile withea cemetndormieetiivor t o

t he operating.nodul e. ng.rol | er ul n .be, prograpmed . tel y_and/ or
st at us |ogginéﬂegﬁuq%“%ﬁ%?%ﬂ%%%"#ﬁﬁg?853?9%F§§?h@ %g%b§$§gﬁkgq%%§ﬁ¥% may be
provi ded wi t htlams bétatietly easinechhatfactireatd lomdioahigutd Bgehanhgst Alistsby

| oggi ng of the op ratin%ﬁnndule and/?r of the controller nodules froma
renote stati oRTAMENEHEe PATERESTItBEOURIBE BPHY FEaRsebIn # Brodsterigatie with a

cor respondsng .§ aRhRGHBA iV ecAOHY 4 RGmbBy bAGNIRARE %dutléf'sewﬁﬁ%h%lsfxﬁ{hdiﬂ%ﬁg' €s

can be simlar and may thus be relatively easy to manufacture, to han
and/ or to excFfatigentsAtlgogontyoller aviddilergcaniee tedatsvaly eadibhanbopéfingnhlyans

arranged in a Prede&er 1 ned confid.quratj.on for receivin unber.
i el %

f of
control l er mo8uifEs®W' OT e pon ﬁﬁ&plg ﬁﬁpﬁfg? ?ﬁ%“%dﬁ?ESPPanﬁﬁaﬂles
can be rel ati v&eysesdst toceidiril protaidior @dihy ontlidnteckrk Bf tHhecondtidieng. The
coupling means can for exanpl e _be openings or recesses for receiving
protrusi ons oM9sHfes- 3#80@, fhecgouplingapeansicape REGHUSIINE OF PRl @k fIRees t he

coupl i ng_ FBaNgGARy 8L AHINSHANAOb: RicSQonthichntibilgensadios. cooper ating

wi t h openi ngs or recesses on controller nodules. By providing the
control |l er nodul es wiBhproidieg plondinigolextreedides with corresponding external

dimensions, the similarity, exchangeability and modularity of the boxes can be
enhanced. The controller modules can be arranged in the same, similar or
corresponding boxes, thereby making it easier to arrange the boxes in the

15  housing. In an embodiment, the controller modules may comprise a box with
the same, similar or corresponding external dimensions, for example the
dimensions are unified and/or standardized, thereby obtaining a standardized
modular system. The boxes may be similar or corresponding and may have the
same connection means, thereby facilitating the exchangeability of the boxes

20 and making manufacturing, stocking and/or replacing more cost effective.

For an offshore structure the electrical equipment unit can be one of

a group of a navigation aid lighting unit, an obstacle lighting unit, a helicopter
deck lighting unit, a foghorn unit, a solar cell panel unit and a battery system
unit. The controller module may comprise electronic components required for

25  functioning with a predetermined electrical equipment unit. Depending on
which electrical equipment unit in fact is connected to the controller module,
some electronic components can be used, some electronic components might
not be used and some electronic components might be programmed for
specifically functioning with the connected electrical equipment unit. An

30 electronic component that might not be used may e.g. be a battery voltage



di nrensions, the simlarity, exchangeability and nodularity of the boxes can
be enhanced. The controller nodul es can be arranged in the sane, simlar or
correspormiDrgiozEs, thereby making it easier to arrangeCrin2bwos®sin t he
housi ng. In an enbodi nent, the controller nodules may conprise a box with
the sane, simlar or correspondi ng external dinensions, for exanple the

di nensi ons are unified and/or standardi zed, thereby obtaining a

st andardi zed nodul ar system The boxes may be simlar or correspondi ng and
may have the same connection nmeans, thereby facilitating the
exchangeability of the boxes and meki ng mggufacturing, stocking and/or

repl aci ng nore cost effective. For an offshore structure the electrical

equi pnent unit can be one of a group of a navigation aid lighting unit, an
obst acl e | i ghtiongtonmigtelemenfteifitbopower Beelkplipd forntheumains. Anfaefiamc unit, a
sol ar cell papgl uoit . H&oﬁm‘gg%teg%a%eg}efﬂw“bftt- e MELEORT QL &) produl e may
conprise elec ORI ¢ conmponentss requir of T unc |onPnngm%I1 &

pr edet er m nedpedegainmabdiffecaritpnnta foghdrn ep e fog aormwdgttdn sldadfhtingal

equi pnment unit {n fact is connected to the controller nodule, sone

el ectronic coHﬁHnents can be used, sone el ectronic conponents m ght not be

used and sgme el ectr o0hGyvicANPRAENiShiThghitiBa PIRIRAIR SRprisPEeAdihcal |y
functioning with the connected el ectrical equipnment unit. An electronic

conponent t halightigaunifor skeongeeyi lighting ugit dyea sulisadineyr lightohg agdndhiot ari ng
el ement if thﬁ ROELy &eskslgg‘r%?'ni el LoD L0e, Mains. A0, ghegtsont 6, cogponent
controlling t 8 %lﬁ)l e éen at Ponof" A He dut ﬁtﬁpepowgr n‘§y o] pr dﬁr a d
differently ftighéing@@odrh toich do@nmbfifing unavdrGahélogdpadrddémtagfiddtivg unit. A
navigation aid Ijghting unit may for exanple conprise . a main lighting unit,
a secondary | PyHEIHg R Yagragos aksiaiesyr i@ ghid Hyigatia (APRdMay hel i copt er
deck |ighgyng cﬁﬂbfis@&%a@%%hsﬁd fgRBRL TR 4 FPRbHEnMNbL a vRiHiliRPRetdght | NG
unit or a touch down marking unit "or a helicopter |deni|f|pat|on mar ki ng
uni t. Navi gat devicahdd dew lesgnat toandsk the effahiogastroetufAncddy dimgyto TALA
regulations and/or recommendations.
The invention will be elucidated further with reference to an
exemplary embodiment represented in a drawing. In the drawing:
15 Fig. 1 shows a system according to the invention with the panel door
open;
Fig. 2 shows the system of Fig. 1 with the panel door closed.
It is noted that the drawings are only diagrammatic and schematic
representations of exemplary embodiments of the invention. The embodiments
20 are given by way of non-limiting examples. In the figures, the same or
corresponding parts are represented with the same reference numerals.
Fig. 1 discloses a system 1 for controlling electrical equipment units.
The system 1 is here a control panel that comprises a housing 2 that can be
closed with a panel door 3. Such a system 1 may be placed on an offshore
25  structure for controlling peripheral devices such as a navigation aid lighting
unit, an obstacle lighting unit, a helicopter deck lighting unit, a foghorn unit, a
solar cell panel unit or a battery system unit. The system 1 may be arranged
as a navigation aids central control panel (NCCP) suitable to operate

navigation aid peripheral instruments. The system 1 may also be placed on



conprise a navigation aid lighting unit or a foghorn unit, or a visibility
neter device and are designed to nark the offshore structure according to
| ALA reguwetomwsand/ or recomendati ons. The invention WCTINLhelogses? dat ed
further with reference to an exenplary enbodi nent represented in a draw ng.
In the drawing: Fig. 1 shows a system according to the invention with the
panel door open; Fig. 2 shows the systemof Fig. 1 with the panel door
closed. It is noted that the drawi ngs are only diagrammtic and schematic
representations of exenplary enbodi nents of the invention. The enbodi nents
are given by way of non-limting exanplesisln the figures, the sane or
correspondi ng parts are represented with the sane reference nunerals. Fig.
1 discloses a system1 for controlling electrical equipnent units. The
system 1 i s henshaesbmictwes,danetamplas oo enomies buildingo {wiaxgndle frat can be

closed with a neh. door such 1 l.aced on an of fshore
structure fprC@%ﬁ@%@%f@%%é%g%#%ﬁgfgﬁngégn%%gggééﬁgggﬂgnﬁgvigapion.aid .
lighting unit, an ob(dmeaeheffshghtithgtury, the aysiehi icopiadly ldaak Heiegbldsivg uni t,
a foghorn unit, sol ar |1 panel unit or a battery systemunit. Th
system 1 may B@OZP?%&&%%Y OnsathReReUsHNE 4284 Peaft o Lhatertsicoppievitnecp)

sui tabl e tg opgfiat&nday fGalipPkich PrddeLoRipalcRl. TRSLEWTRODSnd RE panst &vr1 may
al so be placed ononshore structures, for exanples on a tower building, for

exanpl e for cérandelrehngorsbd adicen beghadag g aamerlnmipiuas edstenl. (The Hanel di ng.
01anoHshmg:ﬁﬁmﬁwelﬁleﬁ%%eqﬁ.w%%yy %ﬁn“’?% x@oﬂcw ﬁpm
certified. Théf¥frore ?H%‘ﬁ&ﬁ%?‘b‘ﬁlaﬁ&mbgnéi dor "3URAVE Oost%%% Wt h
requi rement s fror. 22TBkQsitem Peo0hlsedei 4pptiol in Th dressiwlgre thad drbeopanel

door 3 can be_ reinforced and can be nade e.g. fromalum niumor steel. The
panel door 3 3§ﬁeB@“ﬁ@GéFP?”@HB@@HWBHithe housing 2 with nunerous bolts, as

shown in hg. 2. The ByskeMbbaiAth AKX S ARPL! 88 HAsRRY £cAhHidses aher e

there are no or
number of similar controller modules 4. Each controller module 4 is connected

to an electrical equipment unit on the offshore structure. The electrical
equipment unit may also be placed on a neighbouring offshore structure.
In the embodiment shown in Fig. 1, two types of controller modules
15 4 are shown. There are main controller modules 4a and backup controller
modules 4b. The backup controller modules 4b have the same electronic
components and the same configuration as the main controller modules 4a and
are arranged to take over operations of the main controller modules 4a when a
defect is detected in the main controller module 4a and the main controller
20 module 4a is disconnected from the system 1.
The electrical equipment unit can be a navigation aid lighting unit,
an obstacle lighting unit or a helicopter deck lighting unit or a foghorn unit or
a solar cell panel unit or a battery system unit. For example, a navigation aid
lighting unit may comprise typically four navigation aid lanterns of 10, 6 or 3
25 nautical miles or may comprise typically two navigation aid lanterns of 15
nautical miles. For example, a foghorn electrical equipment unit may comprise
typically two foghorns of 2 or 0,5 nautical miles. One operating module can
control up to 100 controller modules, thus up to 400 navigation aid lanterns of

for example 10 nautical miles or up to 200 foghorns. A foghorn or a navigation



| ess expl osion proof requirenments. In the enbodi nent shown in Fig. 1, the
housing 2 conprises a nunber of simlar controller nodules 4. Each
control | ewOorzotul9®44 i s connected to an el ectrical equi premINLOMI005@87t he

of fshore structure. The el ectrical equipnment unit may al so be placed on a
nei ghbouring of fshore structure. In the enbodi nrent shown in Fig. 1, two
types of controller nodules 4 are shown. There are main controller nodul es
4a and backup control |l er nodul es 4b. The backup controller nodul es 4b have
t he sane el ectronic conponents and the sanme configuration as the main
controller nodules 4a and are arranged tojf4ake over operations of the main
controller nodul es 4a when a defect is detected in the main controller
nodul e 4a and the main controller nodule 4a is disconnected fromthe system

1. The el ectr ratsﬂallanéfqm graediio knivn saaidsdo aamwatigat(AerN)aiddsd, aghsibdigyuni t, an

obstacle Iighti tgr&%v1eca 6%c&§neteﬁ e deck ]ergphyﬁg4un|t or a foghorn unit
or a solar ce panel ery sy s em uni For exanple, a

navi gation aid |ight |Ingha®aheh&;orc3wmﬁp@atlhgm@hﬂé B if pwViM/ﬁogapémmir@i d
| anterns of 10, 6 or nautical m|l es or C nprl ypically
navi gation ai &4 %ﬂﬂtéqﬂr% nagdujes ﬁaa@.f%rawr%ﬁ%%feegbacke Wﬁ%ﬂ%}rp rn

el ectri cal 5equ)REBIN: HAAT B YubRIR EigS 8t WP i dtYont WALE CORNRbIRS: r%dx?le@& 0,5
nautical mles. One operating nodule can control up to 100 controll

nmodul es, thusalsp showa0o Higv3. @é\tq aperatiing redtber %@mﬁrlﬁmlnéhmhbﬂmenaat i cal

mles or upt h |d antern are al so
known as aidsaF@%ﬁazlga ?olmP&Fnﬁ?:P%FmBImg&rgﬁ f‘ﬁ%?g?lﬁ§V|%e can be
connected to gedtive, dbheingnodidranthbridcd ahlgi@anehe é@@ﬁs hdAamtapesfaheng nmodul e
S is provided for operating the controller mpdules 4 and for providing
feedback i nf ofFRIEPGH MPGHET fiel BonthoPres! dreadiie ahei e sany gerating us

| ndi cat { 0 Of g CORKTAIRionIRAUER s, 17RO ARONILILS FhéinfofecdWidgReT ati ng

nodul e 5 conprises In this enbodinent a display 7 wth a touch panel of
whi ch pr ef er abbgninpé inpodedetforencdivingdbedisplay 7 of the operating module 5. In

this embodiment, the window opening 6 comprises a reinforced glass panel
behind which the display 7 is placed. The reinforced glass panel can be a
laminated glass panel or a glass panel that may be otherwise reinforced, e.g.

15  with wires or toughened. By using a reinforced glass panel the panel door 3
and the housing 2 may comply with explosion proof requirements.

In this embodiment, a touch panel is placed in the laminated glass
panel that can be used as a user interface for entering input data, for example
for programming the controller modules, so no separate input means may be

20 needed. Also, via the user interface of the touch panel, the layout of the status
indicators can be configured. Also defect notifications may appear on the
display 7.
The operating module 5 is arranged for operating the controller
modules 4. Each controller module 4 is connected to the operating module 5 for
25 communicating with the operating module 5, e.g. operating instructions are
received and status information is sent. In this embodiment, the controller
modules 4 are connected to the operating module 5 via a communications
module 8. The communications module 8 may pass all communication signals

from/to the controller modules 4 to/from the operating module 5.



sensitive, formng a user interface and giving the status indication of the
controller nodules 4. Thus, the panel door 3 is further free of any

oper at i ngvoeang9ssilich as buttons or switches. In the pamrell/NIaor0/030087

rei nforced wi ndow opening 6 is provided for receiving the display 7 of the
operating nodule 5. In this enbodi nent, the w ndow opening 6 conprises a
rei nforced gl ass panel behind which the display 7 is placed. The reinforced
gl ass panel can be a | am nated gl ass panel or a glass panel that may be
otherwi se reinforced, e.g. with wires or toughened. By using a reinforced
gl ass panel the panel door 3 and the housi@gg 2 may conply w th expl osion
proof requirenents. In this enbodinent, a touch panel is placed in the

| am nat ed gl ass panel that can be used as a user interface for entering

i nput data, for exanpheshaywn pr Bigr Ansrichgontrelleomoduld £eompidsgsesboxs® with
separate input ans ne . ViAot user o | rface of the
Coteh panel - PeEPATIhoREe e THE Bou d vt R ol RE o AhEHEPe Moo
def ect notifi ecahponstsny] appétile electroaictiosioaynts. fol AeiraNet@itirsitermmekdlle 5 i s
arranged for operating the controller nodules 4. Each controller dule 4

i s connected £ tHaNgEiLR ?W@l%%%‘ihé‘t%m%%stgér?ﬁ%ﬁﬁ’%ﬁ ?%@pwepﬁ-ﬁﬂ%@gge}ﬂwan ng

_m)dul e 5 §. 9thOP& | _ﬂﬁsif&sé hHﬁéihg@ﬁataérf‘clds%gﬁil\é@éi:tﬁﬁ@c &ﬁﬁﬁd&nwﬁpﬂf@it ion
is sent. In this enbodinent, the controller nodules 4 are connected to the

oper ati ng nodbbesiBgyTle boxchonring tzn was hawe ohly Bfewlpmneoromppdatérons nodul e

8 may pass all co ni.cation sj.gnals, fro o the controller, nmodules,4
Lol T om the ofFSEPHD (it Pt Mmlh AT ey oty RalLERbhEh: TR P2 isu o 4

conpri ses a bays felutit-blyeliaple 01t €asg@dpAE@YNSporidfdr bernRtiphay thespdrating
housi ng for the el ectronic conponents. Al avajlable electronic conponents
for a single EWtorPHEPT thsgrlpdrispediprrgetnitnl'er Siamyple BEXORRIWREES t he

el ectroni g cogﬁpggghﬁ?hfgf&ﬁgﬁgﬁgm the box provides for a housing that
ele

encl oses all ctroni c conponents in the housing. The box housing then nmay
have only a few connéldtd dactparit soipponents in the box 9 comprise at least a power

input connection for receiving power from a power source, a communication
connection for communicating with the operating module and/or a controller
module and/or an electrical equipment unit, a power output connection for

15  supplying controlled power to the electrical equipment unit, a converter
component for converting input power voltage to output power voltage, an
earth fault detector component, a control element with control variables
programmable depending on the electrical equipment unit to be controlled, a
monitoring element for monitoring input and/or output and/or control

20 variables and a user interface element. Each box 9 comprises at least the
aforementioned components, but may also comprise more components, e.g. a
current limiting component, depending on the electrical equipment unit to be
connected to it. By providing each box with similar electronic components a
flexible, modular system can be obtained for controlling electrical equipment

25  units in which the boxes can be easily replaced and/or interchanged.

Depending on the electrical equipment unit connected to the box 9,

the box 9 can be configured with the electrical components required for
controlling that electrical equipment unit. Each box 9 has sufficient electronic
components for autonomously controlling a predetermined electrical

30 equipment unit. The electrical equipment only receives operating signals



connection to the operating nodule and the electrical equipnent unit. The
box has relatively sinple and easy connection ports for connection to the
oper at i ngvorduw/msand/ or the el ectrical equi pment unit. PoT/NEzenvpses7t he
connection ports can be plug-in connections. The el ectronic conponents in
the box 9 conprise at |east a power input connection for receiving power
froma power source, a communication connection for comrunicating with the
operating nodul e and/or a controller nodul e and/or an el ectrical equi pnent
unit, a power output connection for supplying controlled power to the

el ectrical equipnent unit, a converter cofponent for converting input power
vol tage to output power voltage, an earth fault detector conponent, a
control element with control variables progranmabl e dependi ng on the

el ectrical eqanéfnemntmlﬂmgtsagr@és tront thel dogtkollar rm)lduleofh dpdmeak for

nonitoring in n tR and/ or tr iq S d a [y
interface eleﬁéapgl ac HH%O S;ggﬁgg$§g§9§vmﬁggﬁ e "3 %?@Hﬁh#gggl
conponent s, buh thayleatri@l eqQuipii e wmn)tr@)nel@m@dmemh@corﬁrcgleranmulé angorhé m ti ng
conponent, dependi ng on the electrlcal U|pnent unit to be connected to

it. By provi dPif§tTeBEFOBReNGRSHIAY Af Mapd OtREEIBRT RO BTSSR MY bl e,

nodul ar syst egnéap, l?@cd?ﬁ'fg%ké@gn&@f deg%ﬁl%éd N9a BheEGdrhaal nEAIO Tty TS
in which the boxes can be easily regﬂaoed and/ or 1 nterchanged. Dependi ng on

t he eIectr|cawaeqhkpnembemm%naannﬂb @drioomingcdndrol 9perdimngok tige can be
configured wt e.electrical ents.required for, contrgllin that
el ectrical equ?fﬁ%mcﬁtl “HRPe a(?ht (b gte t 1 EE%P F)é?%lﬁ{ !E}Il rt](C)Onil % c(girrp%nent S

f or aut ononmoubby caofdcteal thithg batt@f}eﬁl}ﬁs&@rhrﬂrﬁeﬂla9|}@ﬁlbftb balpregunpnehioruni t . The
el ectrical equi pnent onl% recei ves o%gratlng si gnal sand/ or control|ing
si gnal s from PH&OEWE SR Pafterpyeifases Theanpbrariahlet reggulipadRPUARYOs s onl y

connect ed 0 L5, ¢BHELS bAL tHRMY &t 4n WQH%S n@&ﬁﬁﬂﬁig’%r%léé‘%u% getrical

eCIUI pmant unit connected to the Cont r ol 'er nodule sone el ectronic

conponent s mayerbperased, monitersg.nEyo.nbe chevarsedoamnsoive theycontroller
module box connected to the battery system unit may have to be configured for
converting power from AC to DC, e.g. the specific current level and current
profiles can then be programmed. Other components in the box, such as e.g.

15  the user interface element or the earth fault detector may not be used.
Communication between electronic components in the controller

module 4 and the operating module 5 or the communications module 8 or
between controller modules 4 may be performed via a communication protocol
such as the communication protocol Ortalk™, developed by Orga B.V.. Also,

20 for communication between the controller module and the electrical equipment
unit, use can be made of the low voltage situation between two flashes or
pulses of e.g. a navigation aid light. Thus, no separate communications line
may be required between the controller module and the electrical equipment
unit, but use can be made of existing power infrastructure.

25 As can be seen in Fig. 1, the boxes 9 of the controller modules 4 have
a corresponding predetermined footprint for mounting in the housing 2.
Advantageously, the housing 2 is provided with coupling means 10 arranged in
a predetermined configuration for receiving a number of controller modules 4
with corresponding footprints. In this example, the coupling means 10 are

30 provided as openings for receiving a fastening means with which a box 9 may



have to be configured and/ or progranmed. Via the operating nodul e 5,
control variables can be programmed for perform ng control operations of

t he el ectwOcalo/msusprrent unit connected to it. For exampCe/NIRhm/osanstrol | er
nodul e box connected to the battery systemunit may have to be programred
for nonitoring the battery voltage. The control variables regarding input
and/ or output voltage can then be set, as well as nonitoring vari abl es,
such as tenperature nonitoring. Also, the converter conponent in the
controll er nodul e box connected to the battery systemunit may have to be
configured for converting power fromAC tegDC, e.g. the specific current

| evel and current profiles can then be progranmed. O her conponents in the
box, such as e.g. the user interface elenent or the earth fault detector
may not be uséd comﬁdrmtleealncmmg)%tﬁwé@rablye@h& mﬂpéingomﬁm‘eintthe iusing are
controller no an he rati I co nicatigns_ nodul e
8 or between %‘Ie bI‘l g ’fhe b(%pgls 1tn (%5 %a%p@%@?o‘%dgé W?th %merﬁru% Cg 1%%

prot ocol such c@&«egﬂmdﬁfgmumthatopaﬁmgg o d@hm@iﬁ@izktwaf@tenﬁhgw&émedu&yaa ga
B.V.. Also, for conmmunication between the controller dul e and_the
el ectrical eq@iSgHhtd Ralf oL 2 ik cayhepasarrfbingheoReningy \srekigeuelipgdbe on

between twg fhashes oL h@&&ﬁg% the?na&we?y RRYbPRAAGRNANE the BBk 9 cBRUR, no
separate communi cations |iné may be reduired between t'he control | er nodul e

and t he el ect mowltetqu}wdmmtsmgﬂ via demapiBeocanligeceradetioh. exi sting power
infrastructure. As c e . seen .in Xes 9 {oller

nodul es 4 have a cor?@% %ﬁﬁpﬁﬁ pre8£@“?n5n58a¥%8¥%?. &%%?nnn&fkyhg in the

housi ng 2. Adyva¢ 8geddséy9 witlecdredipbnding dnsl/qi@MiEemtht fbdtpriaeimplatiglyeans 10
arranged in a predeterm ned configuration for receiving_a nunber of

control | er nottiEscaR b PRUBKIIBSHERAFRG o deFAPMescer it Fi-d earepioethe he
coupling ggans,hoaf @atﬂfn%&!ﬁﬂe g%a%eﬂabﬂmﬁltft%t fsee&ﬁa'rgklﬁgit f}%ﬁf @pi ng nmeans

with which a box 9 maybe coupled to the housing 2. Preferably, the coupling
means in the ﬁrm:l}sﬁin‘gom hores QtFhapatéeln dftbe boxplhg menms 16 usale’aag\qﬂ gich
provided wit hth alse osxels ifh ];lh%ri'igo% a double footprint easily can be mounted in the
housing 2. This enhances the flexibility of the system 1. In this embodiment,
the boxes 9 also have similar external dimensions and the communications
15 module 8 can be seen as half a box 9 of a controller module 4. Advantageously,
each controller module 4 has the same or similar box 9, wherein the box may
have external dimensions that are unified and/or standardized to fit in the
housing 2. This way a standardized modular system may be obtained.
Each box 9 of a controller module 4 is provided with a user interface
20 component 11. This user interface 11 can be used when the box 9 is provided
for a stand-alone operation and does not form part of a system 1. For example,
on a relatively small structure on which only a navigation aid light unit may
be required, it may suffice to provide a stand-alone controller module 4 that
may be operated via the user interface 11. Also, the user interface 11 may be
25  used during service and maintenance for example for checking the
configuration of the controller module or for reprogramming or updating
certain variables.
In Fig. 1 it can be seen that to the housing 2 a further housing 12
has been coupled. The housing 12 may act as an intermediate chamber

30 between external devices, such as peripheral devices or an external computer



corresponding with the openings in the housing 2. A fastening nmeans, such
as a screw, a bolt or a pin, can be inserted in the openings, thereby

coupl i ng wheotwaws®st o the housing 2. Alternatively and/ ectaddotioseal |y, the
box 9 can be mounted in the housing 2 via a snap-fit or a click connection.
The openings in the housing 2 may have a predeterm ned pattern such that
boxes 9 with correspondi ng and/ or congruent footprints relatively easily
can be nmounted in the housing 2. As can be seen in Fig. 1 the box of the
conmuni cations nodule 8 has a footprint that is approximtely half the
footprint of the boxes 9. The pattern of f&e coupling neans 10 is arranged
such that also boxes with a half or a double footprint easily can be
mounted in the housing 2. This enhances the flexibility of the system1. In
t hi s embodi meand thheydienels For akgwpleavarasifnithan dscteicalbdqudbmensitoiignaind t he

comunt cat | O3 IRAHL £of881 208 S880 1S Al AP AT d ERNIEOKLSE ipdul e

4. Advantageous eac SIim
wherein the bemlpimg dlaviengxtEwihak calh Begaid@ﬂsthmﬁgh ﬂfe&ouﬂuétbﬁﬁuandé@ﬂél
standardi zed to fit in the housing 2. is way a_standardi zed nodul

syst em may beaeﬁﬂoa.Cﬂ@aect%%%&dfﬁS@eweéowﬁﬂ%mpévleﬁb pithe hOV%H%rlgv? ed

Wi th a usep i QlehiRGHcSsPENEMaylile pddVi®edUSsihicRLE @GR al dofipltePBeliRed When
the box 9 is provided for a stand- aFone operation and does not form part of

a system 1. Fmaydoaaqmlnected rforaplrogr?atlnueg yhfsmwlratlsgmnﬂudﬁ end/pr fid @mtmiley a
navi gat i on 31 St obBkl pImYoRRLLANS o LB SHELICE L3 B oY B2

st and- al one coﬁi 3r RodUIe tHat" Pt B 8§é?ate FUTHeE usery ﬁterface
11. Al so, t heexqsleglon @&@dﬁb@q&oﬁlﬂm@uoﬂﬂepmﬂg dlefien@s. Se060rClS dnte MBLSIGNaNce
for exanple for checking the conflguratlon of the contro|ler nodule or for
repr ogr ammi ng &M AR Hegneksy ¢asily to apsmbragsthe panel doorss pk thehougisseen t hat

to the hoygi n%a@u fHHB&?sE n%?ﬁ'ﬁid}g e2A1PAT0E6R GOMRlEMe (JNEn BRUSEAG L2 MY

act as an Interne ateca
pluggmg an external computer device to the system 1.

It may be clear that the invention elucidated above may be applied
in onshore structures as well as in safe areas. Also, it may be clear that other
electrical equipment units may be connected to the controller modules, such as

15  e.g. a visibility meter, as well as that the controller modules may comprise
other electronic components. For example, the controller module may also
comprise a voltage overload protection component or a hibernate component or
a current limiting device. The hibernate component may e.g. control the
voltage of the battery system unit and may initiate a hibernate function of the

20  controller module when the voltage of the battery system unit may be below a
predefined level. When the controller module is hibernating minimal current is
extracted from the battery system, thereby preventing the battery system for a
break down. The hibernate component may be an alternative for a known low
voltage disconnect trip coil that disconnects the battery system from the

25  controller module. To reconnect the battery system to the control panel, a
switch must be manually reset, which can be expensive on unmanned offshore
structures.

Also, it may be clear that the electronic components provided in the
controller modules may itself also be modular and/or standardized, thus

30 further reducing the complexity of the system and reducing manufacturing,



bet ween external devices, such as peripheral devices or an external
conputerand the system 1. For exanple, wres froman el ectrical equipnent
uni t nmay wotero/mbeshousi ng 12 and may be connected to cedpiNI2glossesent s 13.
Fromthe coupling elenents 13 wires can be guided through the conductor
bushi ngs 14 and be connected to the respective controller nodule 4. In the
housing 12, also a conmuni cation port may be provided to which an external
conput er device nay be connected for programm ng the operating nodul e

and/ or the controller nodules, and/or for providing input to the system 1.
The housing 12 may be expl osi on proof by pgovi di ng non-sparking el ements. A
door 15 of the housing 12 may thus be nore easily to open than the panel
door 3 of the housing 2, nmaking the housing 12 nore easily accessible for
exanpl e f or aﬁem@c@r ataémtehencqoatmygﬁ sigclangenster Ha ewmia,tténe edestioapec t o t he
system 1. th vent i ahov, e
applied in ongﬁ One %? §f:l ﬁérgg&zla I%O(%hlﬂ ?néy Qe Cehftgl(%le(a O%eﬁﬁqg%t,%dgﬁ%ﬁlgy b

cl ear that ot bwrdahetehdlotfabn@qﬁffefmqarimed Slrd?lﬁybbﬁd@@ﬁﬁﬁ@dt&ﬂtd échhher,
controller nodules, such as e.g. a visibility neter, as well as that the
controller nDaﬁF%gh%QQO%%ﬁprlse other electronic conponents For exanpl e,
the controkl er nmodul iRy valigRCHTIPk ﬁ@a@tth‘B'etp%Q&noélﬁHé&ﬁﬁtHyé}ft aaHIe0
conponent or a hi bernate conponent or a current |n1t|n? device. The

hi ber nat e corrpnd@mtoqvﬂatp fell gvitloorthe stopeld tho invegéionfastskbidyth irethe syst em uni t
and may initiate BI ernate function of the controller nodul e when the
vol t age of t h&P %éF%éﬁyﬂ§§§ten1unit may be bel ow a predefined | evel. Wen
the controller nodule is hibernating mninmal current is extracted fromthe
battery system thereby preventing the battery systemfor a break down. The
hi ber nat e conponent may be an alternative for a known | ow voltage

di sconnect trip coil that disconnects the battery systemfromthe
controller nodule. To reconnect the battery systemto the control panel, a
switch nmust be manually reset, which can be expensive on unmanned of fshore
structures.



Also, it may be clear that the el ectronic conponents provided in the
controller nodules may itself also be nodul ar and/ or standardi zed, thus
further rwoueimysdshe conplexity of the system and reduciPf/NL2010/050087
manuf act uri ng, servi ce, mai ntenance and/ or stocking costs. For exanple, the
el ectroni c conponents of a controller nodul e may be contai ned on one
printed circuit board instead of being different printed circuit boards
connected to each other, as in the prior art. Many variants will be clear
to the person skilled in the art and are understood to fall within the
scope of the invention as set forth in thejappended clains.C ains 1. System
for controlling electrical equipnent units on an offshore structure
conprising - an expl osion proof housing conprising a panel door for closing
t he housing; - at |east one controller nodul e nmountable in the housing,
arranged for autononously controlling aqng%ﬁgtrical equi pnent unit; wherein
t he housi ng conpri ses an operating nodufe arranged for operating the at
| east one controller nodule and for providing status indication of the at
| east one controller podule. 2. stem according to claim1, ép rein the
control | er nodul e con%yrsr%%gorac%w Mg plegtraheau PSRt Ve Reh e
recei ving povwefrubh@lcgmpedRle SOUrce, a communi cation connection for
comuni cating with the operating nodule and/or a controller nodul e and/or
an el ectrical equi pmemn explesiompyohbousng pemprismgerpimn door fozgpysing thy
controlled po Orsj}lo_the el ectrical equipnent unit, a converter for
converting inpu? p%Mer vol tage to out put power voltage,

5 - at least one controller module mountable in the housing, arranged

for autonomously controlling an electrical equipment unit;
wherein the housing comprises an operating module arranged for
operating the at least one controller module and for providing status indication
of the at least one controller module.
10 2. System according to claim 1, wherein the controller module
comprises a box with
a power input connection for receiving power from a power source,
a communication connection for communicating with the operating
module and/or a controller module and/or an electrical equipment unit,
15 a power output connection for supplying controlled power to the
electrical equipment unit,
a converter for converting input power voltage to output power
voltage,
an earth fault detector,
20 a control element with control variables programmable depending on
the electrical equipment unit to be controlled,
a monitoring element for monitoring input and/or output and/or
control variables,
a user interface element.
25 3. System according to claim 1 or 2, wherein the housing comprises a
further controller module mountable in the housing for autonomously

controlling an electrical equipment unit.



an earth fault detector, a control elenment with control variables
programmabl e dependi ng on the el ectrical equipnent unit to be controlled, a
noni t or i ryoebemesd4sf or nonitoring i nput and/ or out put amdTNL2eO05008)

vari ables, a user interface elenent. 3. Systemaccording to claim1l or 2,
wherein the housing conprises a further controller nodule nmountable in the
housi ng for autononously controlling an electrical equipnent unit.4. System
according to any one of the preceding clains, wherein the controller

nodul es are configurabl e depending on the electrical equipnent unit to be
controlled. 5. System according to any ongoof the preceding clains, wherein
the controller nodul es are programmabl e via the operating nodule. 6. System
according to any one of the preceding clains, wherein the operating nodul e

i s expl osi on pgroof aryabgedciardingetolramysine! the pBirsdionm cdawiooy dihegeindhel ai m 6,
wherein the operali gy IRMUL &.d &AL ANGeA L GRS RINELIION) Buip it e
according to any one of e preceglng cIaPnB, erein the operating nodul e
conpri ses i npud béreaftsolfe@dr provi ding input to the operating nodul e and

di spl ay neans for displaying the status indication of the contraller
modul es. 9. SPst em actBFUP RGOS Qiapvenegh he Prece AR e saias, ddsteldhpri ses a

wi ndow opeRi ngo Wrileramb Bl QFLHD B ARIHRAAG!thE Bper8GRI Mbdgel he di spl ay
means and t hrough which the dlsp?ay nmeans are operable. 10. System

according to 6l ai m 8 Ystan aptredwigtotdny dnepdtherprarsdimgeclaintsoudierparbe f or
r ePEi ving rmnuaéraitirr]l untl(')dujl(::lf'is g)yﬁ(t)sq(% a%:o?%%garr]l%e(ti?n lea- g&s%ng(g).r 10, wherein the
rei nforced glggs P b

7. System according to claim 6, wherein the operating module is

arranged in the panel door.

10 8. System according to any one of the preceding claims, wherein the
operating module comprises input means for providing input to the operating
module and display means for displaying the status indication of the controller
modules.

9. System according to claim 8, wherein the panel door comprises a

15 window opening with a reinforced glass panel for receiving the display means
and through which the display means are operable.

10. System according to claim 8 or 9, wherein the input means are a
touch panel for receiving manual input.
11. System according to claim 9 or 10, wherein the reinforced glass

20 panel comprises the touch panel.

12. System according to any one of the preceding claims, wherein the
controller modules have a corresponding predetermined footprint for mounting
in the housing.

13. System according to claim 12, wherein the housing is provided with

25  coupling means arranged in a predetermined configuration for receiving a
number of controller modules with corresponding footprints.

14. System according to claim 12 or 13, wherein the controller modules
have corresponding external dimensions for arrangement in the housing.
15. System according to any one of the preceding claims, wherein the

30 electrical equipment unit is one of a group of: a navigation aid lighting unit, an



panel conprises the touch panel. 12. System according to any one of the
precedi ng clainms, wherein the controller nodules have a correspondi ng

pr edet er mvoed1foostpri nt for nmounting in the housing. 13PCBNDRerwaesor di ng
to claim12, wherein the housing is provided with coupling neans arranged
in a predeterm ned configuration for receiving a nunber of controller
nodul es with corresponding footprints. 14. System according to claim 12 or
13, wherein the controller nodul es have correspondi ng external dinensions
for arrangenent in the housing. 15. System according to any one of the
precedi ng clains, wherein the electrical eguipnment unit is one of a group
of : a navigation aid lighting unit, anobstacle lighting unit, a helicopter

deck lighting unit, a foghorn unit, a solar cell panel unit and a battery
system unit. obstacle lighting unit, a helicopter deck lighting unit, a foghorn unit, a solar

cell panel unit and a battery system unit.



