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F14020/MK {BEPI305534}

Azsembly and mathod for sctivating 2 SeQure operating stote for a driverfess means of

transport

The invention relates o an assambly with & diveriess means of transport for activating a

seoure oparating state in scoordance with the preamble of petent daim 4, and & mathed

for & selif-propelied, driverisss means of ransport for activating & secure operating state
g ; 2 g g g

iy accordance with the preamble of patent claim 8,

As automation ke over more and more ransport-refated tasks, particdardy in the fald
af the production of sutomaobiles and other goods, 3o the use of driveriess means of
ransport 8 alse bacoming widespread, In the adomobile fodustry, for exampls,
overhead rall conveyors are usad I Iransport motor vehicle bodles snd mounting parts
for production fne, These means of ransport - often called Elsctrical Monprall Systems
{EME} - regularty consist of & rall system and the associated vehicles, usually suspendsd
below the ratl Thess masns of transport arg eguipped with thelr own electric drive unit
angd are supplied with alsctricst energy by current colletars {pickup shoes) that travel

along & multiphase power rall systam,

In special travel ronss {production areas), work is typloally carviad oul on the respective
products they are being transportad, This means that people are alse in these sreas and
may be andangerad by the moving, drivertess msans of ransport andfor by the tems
heing transported thaereby, Therefors, emargency stop uittons or similar {generally:
oparating means) and sensors {hght barriers, proximity sensars S arg instalted to
anable the driveriess means of fransport s Be stopped in the respective tone i Rem

aeorne too clnse ar in the event of other hazards: For thig, 1 s known 1o switeh off the
SNErgy supply to the slectrio rafdl system by means of the emsrgenoy stop butions or
through the control of the sensors in the segment concernaed, theraby bringing the sns or
micde means of transpard moving thers o an immadiate standstill, However, this method
has proven 1o be disadvantageous in several respects, The drivariess means of transpost
and the products and components fransported therebwy often have & substantial mass, sp
that when they are stopped suddenly & farge mechanical impulse is transferred to the
bearing structure of the rail system in the form of a jolt. This resulls in a high material
ioad both in the rall systeny and forthe driverless msans of ransport, which cver thme
aften causes damage daspils ample dimensioning of sl the parts invoheed, Morgowver, the
gdriveriass means of ransport are usually siuipped with their own accompanying

controfier, whick has to be restarted powered up™) and parameterised again after such



an "Emsrgency stop” v made, Consequently, i can often take several minutes o resume

reguler operation oven i such g "Slop” was tiggersd inadvertently or was onby necessary

For this resson, in advenced sssemblies pressing an Emergenoy stop button or the
actuativn of & ::r;r‘regpmfﬁng sy ondy switches off ong, or at most two of the (usuaily}

thees phases of the supply voltage, This partial switch-off is registered by the contrallsr
of the debveriess maans of ransport, andd ehables the initiation of & safe operating siate,
an Emergency stop for axampis. Since the digital controlier and the power convearter for
supplying snergy 10 the driveriess means of transport ars still snergised wiag the
remaining phases, the deiveriess means of transpodt can be controllad and braked
correspondingly Tganthy™. Moreovar, iU 18 aol necessary I “power up” the digital
contreiier agaln in coder to resumes regquiar oparation, For this, however, driveriess means
of transport must be eguipped with 2 failsafe or “erroe-proof” controller; such controliars

arg known o sufomation technology 88 “redundant™ or "ailsafe” companents.

Even with the improvemant described in the preceding tex, the known assarmnblies still
have the ﬁésadvanﬁagﬁ that the energy supply 0 the rail 5&‘5&&;‘;’3{ that iz to say the
glectric rall systamy, must ba divided into segments corresponding 1o the hazard sonsgs, s
that an Emergancy stop does nol bring the entire production Hing 1o & standstiil, This
means that 1 8 given production ares, in which Emergency stop buttons sad sensors arg
mstalied, the switch-off that is initiated by these bultons and sensors miust only be linked
£ R o mare phases of the snergy supply I in the saffe ssgment. A8 & consequancs in
the case of fong groduction ines the electric rall systent must have 3 forge number of
fead-in points, and switch-mesns gssocistad therawith, sven if only a faw fead-in points
were required for the snergy supply as such. & further disadvantage congists i such a8
systern's fack of Bexibiity, due to the fact that, ¥ the various production sreas s
recontigursd, the {ayoul of the ensrgy supply segments for the driverfess maans of
transport must be changed accordingly. Tids then neressitates correspondingly expeansive

modifications o the "hardware” of the snergy sunphy

An assembly is known from docurment DE 10 3007 428 3989 « Rabbearah "Zone
ortented safeby concapt for independent trangport systems”, in which o ranspord system
is divided into sheltses, and Emergency stop swilches are sach assigned to oo of these
sheltery, & means of transport determdnes which sheltar @ iy located i and stops in the

gvent of an Emergangy step command iF s position correlates to the sheller that is

f‘s

assigned to the sctusted Emergency stop switeh,
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Document OH §37 462 A% « Jimmmsrmann st al, "Mathod for controlling the movement of
rati-guided, self-propetied transport vehicles snd a conveyor system for carrving out the
mathod” discloses a driveriass means of transport in which bargodes are arranged along
the segmeant network, which are rexd by a barcode reader mounted an the means of

transport and used to determing the poesition of the means of transpeort,

One object of the presant invention i 10 suggest an assambly and & mathod for
activating 2 safe oporating state for s seéf«pmpei%aﬁ means of transport, which sflows &
o be configursd Haxibly and operated safely without exposing the eguipment to undug

ioads.,

In this contaxt, one of the fundamentsl ideas behind the grasant fnvention & the use of
two Independent measuring systems and a fallsafe analysis as part of g falisafe controlier
ta reliably determine and caplure 3 position value for the location of the driveriess means
of transport, In addition, safeby 2ongs are defined within the track layout of the driveriess
means of fransport, Then, safe switching off operations can be exeguied in the defined
safely zones on the basis of Wnformation collected by the Emergency stop or safety
sensor system, which is slso fsilsafe. On the basis of the falisafe {redundant} position
mgasuring of the driverless means of transport, B s thus poscible to determing at any
time whether the tmanspert means is within one of the particularhy defingd segments of
the travel path that s alsa gssigned to an Emergency stop switch that has boen pressed
or & safely sensar that has been triggered. & further safely improvement is reslised
accorging to the invention if the digltal controlier is set up in such a way that the safe
pperating state or o safe operating state s activated in the sveat of the fallure or
irferruption of & data nebwork connecting said igital contraller 1o the contral slement or
the sensor, the deving for meaasuring the position of the driveriess means of transport,

the operating slements ¢r the sensors.,

The splution to thse probdem envisages iy particutar-an srrangement having o driverisss
means of Transport and at least one external operating slement or axtamal sensor for
activating a safe operating state, wharein the driveriess means of transport iz set up to
use a travel path with preferably & plurality of path segments, and the arrangament (s
set up-to activate the sale operaling state in the siluationy in which the at least one
aperating element is actuatad or the at loast one sensor is triggerad, and in which the
drivariess means of transport is in one of the roule segments assignad to the actuated
cpe"atmc; mRans oF triggering sensor. In this context, the driveriess means of ransport
controtiad preferably using o digital controlier, wharely the digital controlier i

connectad to the ot least ane operating clement or the &l least one sensor via a data



network, and wherein the digital controfier is set up to access & redundant device fur
detecting the position of the driverfess means of transpornt, The digital controller s setup
o recehve messages ralating to the actuation of the operating means of the triggeriang of
the sensar, the messages sach comprising an Remy of lovation information relating to the
gperating means or sensor genarating the raspedive message or ralating o one of the
route segments respectively inked o the operating means or to the sensor, and whersin
the digital controller is set up, when ong of the messages is recetved, 1o compare the
raspective surrent position or the route segments currently used by the driverless means
of transpert with the iccation information, and in the event of 3 positive compearison Is
set up o activate the safe state, With such an assembly, & large number of "safely
zongs” tan he sot up Jexibly by a simple definition of segments and simple assignment of
witches and/or sensors to thase ssgments, Since {8 no langer necessary 1o switch off
the supply violtags 1o the driveriess means of transport, the driveriess means of transpart
can be set i metion sgaln immediately after the "Emergency stop” has been cancelled or
after the obstruction hag been removed. The digital controlier may be mounted on the
driverfess means of transport, or alternatively it can be disposed in & fixed pogition.,
Gther information from which the locstion information can be derived may also be used
instead of the loration information, This applies particularly Yor operating slements ang
sgnsors that are connectad divectly to a dedicated controlier inpul in this case,; the
lncation information can b determined from the pert nunber of the respective inpat,
ARternatively, sperating elements and sensat may alse Nave unigus sevial numbers
RN, which gre contained in each messsge. The location information can then be reag

sut from & corrsspandingly compiied tabde;

The solution to the problem further envisages & methad tor o setf-prapeiied driveriess
means of transpart for activaling & safe operating state, whergin the driveriess means of
transport is switchad o the safe oparating state by actuating an aperating slement or by
frigoering 8 sensor. To enabie this, the route of the driveriess means of transpoit is
praforably divided into a plurality of route segments, and the opsrating slemeant or the
sensor s assinned o ot least one of the route segments, In order o activate the safe
oparating state, 8 message s transmitted from the operating element or the sensor to a
digival controfler of the driveriess means of transport, whersin the message Includes an
tem of location information or the ke relating to the location of the operating element or
of the sensor, of refating to an individual ssgment of the route to which the command
appligs, and wherein the digital controller uses a redundant position datection system to
deteet the position of the driveriess mpans of transport gt the time the message is
processed or the route segment the driveriess means of transport is currently travelling

o at said time and compares i with the logation information or entification number in



gach mossage provessed, and activates the safe operating state for the driveriess msans
of transport it the avent of & match. If an identification number oo simdlar is transmitted,
Hinking frformation batwean said identification number and the defined mute segments is
preferably storad in the

digital controtier, alternatively in an external data memory. The advaniages desoribwg

can be achinved by implameanting this method togsther with the assembly according to

According o the lnvention, tha safs oparating state s an Bmergency stop of the
driveriass means of transport or of 3 comporent carmad along by the driveriess mesns of

transport, a §ifting mechanizm, for exampis.

According to the nvention, the redundant devics for detecting mmmr\ includes at feast
LW mm}de raaders for continuousty determining ths current position of the driveriess
means of transpat of the reuts segment Gurrently belng used by the delverisss msang of
transport in @ Tallsafe manner, wherain the at least two barcode readers arg arranged
with an offsel with respect to ong snothse in the divection of travel in order to scan an
individuat barcode strip BCL, or arg arranged for offsel seanning of @ double-heaight
barcods strip BCL or of two adiacent baroods tracks of the barcode strip BCL orthogonaily

£ the direction of travel,

Advantageous vartamts of the assembly according o the invention are desuribed in the

dependent patent clalms. The featutes angd advardages described thersin also apply

¥
g 3

anstugoushy Tor

s method socording o the wneantion.

in an advantagsous varant of the Invention, a distinction can be mads between various
safe operating states. Thus, for sxample, & corlain action may be selscied from 8 numbey
of available actions depending o & prageding operating state and/or depending on the
aperating element or sensor that resulls in the actvation of the sofe operating state. For
example, f a sensor 5 triggered becauss an obstadle is detediad on the travel path
during “forward motion™ of the means of transpory, the safe operating state may consist

S

of roversing the driveriess means of transport o litte 8t first, and than stopping . On tha
aother hand, when 3 Ipad is baing lowersd, pressing an Emergancy stop bullon may cause
the foad to be raised again slightly at first, before the fting mechanism is deacthvated, In
this way, 8 safe operating state may also be achieved by working through s command
chain, A prefercad oparating slement s an Bmeargency stop button. Besides the gensrally
standard fixed posttion assembly, in an advantagecus varignt it may also be designed 1o

be mobile, for example as & wirsless switch or & "softkey” 1 & mobile data processing



davice. In tha mobile configuration, the operating slement may advantageously be
equippad with 8 position measuring system o capture the position of said operating
giemeant, in order 1o induce the safe oparating state of driverisss means of transpart in
the segroent or 2one inwhich the operating slement is Incated at the fime of the
artuation.

Known and proven sensors for detecting the prassnce or approach of 8 parsen or
chstacks are lght curtains, light grids, light barriers or laser scanners, Such an
approaching obstacle may also be another driveriess rmaans of transport, In this latter
case, the movemeant data of the controliers from other driveriess means of transport mgy
by compared with the roeite of the driveriess means of transport & guestion, snabling 8
safe oparating state to be activated and thaeeby halping o avold 3 coilision. In this cage,
the clroult for warning of imminant coliisions ~ usually in the form of software - s

considered 1o be 3 "sansar’,

The digital controlier of the driverfess means of trarsport is advardageously feilsafe, for
axample with o double or “redundant® configuration. Altemativaly or additionally, specia
switching clecuits, "walthdog oirculls”™ for axample, may be usaed o monitor the
cparational readiness of the dightal contraiiar and to induce 2 safe operating state
automatically i the controller fails, by switching off the energy supply 10 8 drive unlt, for
axample. The dightal contraflar may oither be 3 component of the drlverbess means of
ransport, or & may alse be configurad as & Hxed ecation element, Although in the frst
case, no other electrical connection besides the rail and current pickug system needs to
be astablished with the driverless means of Gansport, since the dats nebwork for
fransmitting messages may wirelasy in nature, designaed as an industvial WLAN, fo
sxample, the second case desoribad has the advantage that multiple driveriess means of

fransport or multiple other devicas can be controlled using 2 single digital controlier.

An embodiment of the assernbly acgording to the invention will be explaingd with
reference to the drawing. At the same time, this will also sarve 3% an explanation of the

method acconding o the Invention.

Thae only Sgure is o schematic representation of a driverisss means of transport having

the essential compoanents necessary for acivating o safe pperating stats.

The figure shows a schematio represantation of a driveriess means of transport {Electrical
Monorsil Systen, EMSY with a current collsctor box SAR, In current collactor box BAK, an

snargy supply for means of transport EMS is connactad to an electric vall system with



phages L1, L2, L3 snd carth/magtral conductor FEN via & plobup shive system {(not
shown}, The slectric ralt system is supplied with electrical energy via 8 power cabinet LS,
A barcode strip BCL I instalisg :ﬁiaﬁg the travel soute, that is o say along 3 oail systam
of driveriass means of fransport BMS, for the purpose of position measuring, and is read
by the barcode readers BCRY, BORZ that are mounded on driveriess means of transport
EMS, For redundant {failsafa} posttion measuring, bwn vearsions are grovided of all
componants invobeed in this function, particudarhy the barcodeersaders BURY, BORZE, At
the sarne tHme, according to the nvention aad as shown in the figure, in a fest
altarnative the bwo barcode readers BCR1, BORT are arrsnged side by side and read the
same barcods track of barcpde strip BCL with an offset; the pffsel s ealvutated sut of the
reaasured valoes of one of the barcode readsrs BORL, BCR2 by the digital condraller
software EME-D. This offset ansures that ot lrast one of the two slgnals s almost always
available even i parts of the barcode strip BCL are dirty or damaged. Alternatively, n g
soonnd altemative sucording to the rvantion, the barcods strip BCOL can alss be provided
i duplicate or st double height, in which case the bwvo barcods readers BORY, BUR2 are
arranged ane on top of the other in differant tracks; in this case, an offset s not usually
applied. The position measuring devices arg also squipped with disgnostic instraments

{riot shown Y which rollably detect and report 8 malfunction,

Drivarfess maans of rangport BMS inclodes 8 fallsafe {redundant) gigital rordrolter EM&-
0 ("Elactrival Monorst System - Driver™), which is comneciad to the position measuring
gdevicss, particuladdy barcode readers BORE, BUR2 and the linksd diagnostiv device
dagcribed praviously. Driveriess maans of transport EMS Is further equipped with an
IWLAN-A antaning Tor an industeiat, wirsless data nebwerk. The BVLARN-A antenna s
along an TWLAN-BCUS MIndustrial WeLAN RUgax Cable Segment”) leaky waveguide
whicht is routed paraliel tothe rall system and functions a8 2 statlcnary antenng and for
this purpose is connected o @ Bxed position system contradlar AS wia an aceass point AP,
System controfier AS &8 in torm conmectad to o fallsafe data processing nabwork FIV;
System controlier &8, spoess polnt AF avd the TWLANCRCES srtenng thus Torm a fatlsale
data nebwork, The Bmergency stop buttons 8-&, & device for Rsor-assisiag detection of
ovopls and obstacles {Sarman "Tastender Laser Scammer” ~ TUE, often called “Personal
Laser Scanner”) and - a8 an axampla of further visual monitoring of 8 trave! route -

Hght orid LR are connected to the dats nedwork FIV a8 operating slemaents

Gperating slements R-A and sensors TLS, L& each have 2 unigue dentification number,
which is reporiad 1o system controlier AS when the operating slementy are actusted or
when the sensors ars iriggered. A table is storéd in system controlier A%, In which sach
wdantification number ix linkad to & location identifier. The location identifier identifies



pEricus Zones (segments) of an industrial manufacturing faciiity i which the deiveriess

means of ransport EMS i3 operated.

Iy the following, let U be assuymad that the rall systeny of driverfess misans of transpart
EMS travels through various zones or segmants of the manufacturing facility, and the
apersting slements N-A and sensors TLS, LG showry in the figure are sssigned te g
specific xong, v which peopieawork on proaduction goods that ame Deing transported Iy
the driveriess msans of transport EMS, Such a sone, and thus sisa such a segment of the
travel route is considered to be "safaty-oritical”, Thizs means that actuating opsrating
slamants N-A& or triggering sensors TLE, LG must place any driveriess msans of transport
EME located in the sagment in question defined with these aperating slements N-&
gngd/or sensors TLE, LG wm @ safe operating state {in this caser Emergency stop). For this
purpose, the following explains how an tem of location information is transmitied wia an

setusiad opsrating slement N-& or @ triggersy sensor TLE, LG, o the digital controtler

9

M- of the driveriess means of transport EMS, whara U is comparad with the current
position of driveriess mgans of transport BMS, wherain In the svent of a positive
ceemparison the requbrad safe Q;:%erating state I8 Induced. Altarnatively to the assembly
and the method desoribed inthis contexy, the test as to whether the driverfess means of
transport BMS i ocated in the segment of the traved route in wiich an operating slemeant
N af & ssnmor TLE, L8 wag activatiad, may aisg B corried Sut i gystem cofitrotier &35

or in another davice. In this case, the information ralating to the position of the driveriass

means of transport EMS muust then be transmitted over appropriate < preferably falisals
data channels to the comparing inslance, for sxample systam controlier A8, and then this
cempaning nstance must alse be lnformed about the vcation of the actuated operating
glament N-& or the briggered sensor TLE, LR by msans of & gnigue identification nwnbsr

o by position informeation . about the locatice.

Whean configuring the Tramspor! system with the driveriess means of transport EM%S
described here, 3 value range of the travel roule was stored in digital controller EM&-D
which value range corresponds to 8 cerlain value rangs of baroode strip BOL, In the
following, this value mangs is considerad to that segment of the travel route which is
Hinked to the operating elements N and sensers TLS, LG shown. This oweans that in the
cases in which the driverless maans of fransport EMS is focated it the defined segment,
actuation of one of the operating slaments N-& or trigging one of the sensor TLS, LG
st resudt in the activation of g csafe operating state. In the simplest case, this iz an
Emargancy stop. In sltermative embodiments, howsever, different actions may be
provided for each operating slemaent N-A and for sach of the sensars TLE, LG, In

particuiar, the safe operating state may alse depend on the respective current “regular”
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aperating state of the driverless maans of ransport BEMS,

in the following, ot it be assumed that the driverigsy means of transport EMS is located
i the zone {segment} of the Emergency stop button shown the midaie, and that & Bifting
ryechanism of the driverless means of transport BMS s lowering @ load. Now, the
Emergency stop butlon in guestion is prassed, causing a message o be generated, which
message comprises the serial number of the operating slement N-A, thal &8 v say the
Emergency stop hutton that was pressad, and which of course also includes the
frformiation to the sffect that this Emergency stop button has been sctuated. This
Cmessage s tramsmitied over the fallsefe data ok PRV to the system controlier 85, which
~ g5 indicated sarbier - s designed to be failsafe, whare it s evaluated. In g tabls in
system conbroller AS, the identification numbsers of all operating loments N-A arg
assoviated with thedr {in this case fixed) position; this mgans that the position of the
artusted operating element N-& i3 read ont with referands to the codrdinate system of
the barcode strip BCL on the basis of the Identification number of the received message.
This position ndication s inserted i the recelved message and the message that has

hesn altersd in this way s then transmitied via o further data link to the accass point AP,
by which  is ransmitted to digital contratber EME-0 via the IWALNSRTCS fived antanng,
& corrgsponding alr segment, and the [WLAN~& antenns on the vehicle, Tharg, the
essage is svaluated and the lecation information {position information) of the opearating
sloment N-A & containg s compared with the current location of the driveriass means of
tsransp&r‘t EMS. The information about current logation is provided continucusly and in
altsafe manner by barcode regders BORY, BCRZ, Digital contrafler EMS-D ascertains that
the messages must not be rejected, bacause the driveriess means of transport EMS s
currently in a segmant of the trave! rout to which the actuated Emergency stop button iz
alse assigned, In & table that was compiled whan the transport system was being
configured, and which is accessible by digital controller EMS-D, it is defined for what
opsrating state of the driverlsss means of transpont BMS a safe gperating state must be
inducad by what action whsh 8 fmessage 1o raceived. In the presant case, the current
opsrating state of the griveriess means of transport EMS I8 "Drive unit: off; Lifting
machanism: on; Lifting mechanism direction: Lowsering”. While no action to induce a safe
m}&mting state i assigned 1o oparating stats “Drive unity off", the command seguence
"Lifting mechanism: stop; Lifting mechanisny ralss 20 ooy Ulting mechanism: stop® is
assigned to the operating state "Lifng mechanisemy: on®. This action sequente is now
carried out, thereby ansuring that a mindmum distancs s restored between an {assumed)
ohstacle and the lowered goods, At the sams time, 8 warmning message is ransmitted to
neighbouring means of transport or thelr controliers iy order o pravent undesirabis

approaches.
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I the assembly describad in the preceding text, the activation of the safe operating state

3wy

fs regliond with functions {fallsafe functions) that are present in the componants anyway
in the falisafs controllers (URURY. Through the use of two independent measuring

systems {in the embodiment Barcode assistad position measuring systems} and via 8
fatlsafe evaluation in a feilsafe digitsl vontralier, 3 reliable pesition value is calouiated or
detected, With this position value and with thg aid of the safety rones {segments)
definad within the travel route of the means of fransport, € is then possible to switch off
safely or carry out other actions via the failsafe detection of Emergancy stop anddor
safety sensors, In the cases in which multiple driveriess means of transport EMS are
managed by ong controller, of tourse g vehicle number or similar identification of the
driveriass means of transport EMS iy question must alse e asgigned to the safely zones

or segments in failsafe manner.
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Srabadalmi igénypontok

1. Berandezds veratd ndikih szdllitoesekozza! (EMS) £5 legalabb egy kilsd
keraidelommel (R-AY vagy drzdkeidusl {(TLS, LG) biztonsdgos tremaliapat aktivaldsdrs,
ahal a biztonsdgos fizemdliapotot aktivald berendezés olyan esetekben kerdl
atkalmazdsra, amiver a legaldbh agy kezeldalen (N-A) mutkddietve van vagy 8 legalabb

B

agy Srzéheld (TLS, LG) aktivalva van, 8s amikor & varerd ndlkil szdlitdeszkaz a
b kersiferecvher vagy 3z ablivall sradkelihds hozzdrendslt G-szegmensen

talathat,
mikdrben & veratd ndikil széliitdeszkdy Qigitdlls vezdridssel (EMG-DY van vezdrslve,
3 digitals verdrids (EMS-DY kistakitasana! fogva képes hazsdfernt a vezetd nélkal
sealiitdessids {EMS) halydnek meghatdrozdsa {BCRY, BOR2) Srdekdben egy redundans
suy»eqh@n

wol 3 digitdlls verdrids képes jalenidsakel venni 8 kezeldsrery mikddtetdsérdl vagy ¢
Sredkeld aktivaldsandy, ?‘% 3 jelentdsel helvinformaddt tartalmaznak az adott jelentdst
kivaltd beveidszaryedl vagy Srzeksldrdl, vagy @ kezeilszervher vagy @ erzékelidhdx {TLS,
LEY tarkesd 'tis‘;~ssze§m angrdl,
ahol 3 digitdlis vezérids ar ayyik jelantds vetele psetan ax akiualis hely vagy 3 vezetd
adikill szallitdeszife altal abtudlisan hasznadlt Gh-szakasea € & helyinformdrid
Sserehasoniitdsdra alkalmasan van kinlakitva, &3 pozitiv dsszahasoniitds eseten a
hiztonsdgos Uzemaliapot aktivildsdra van kinlakitva, 85
shiol & biztonsdgos Grematiapot @ vezeld ndlkLl sedllitdesekdy (BMS) vész-mizgaliasa,
aseal jelameve, Hogy
3 redunddns egysdg a helymeghatdrezdshoz (BCRY, BCORZ) lngaldbb 2 vonalkdd-
alvasdkésziidkkel randatkent a veretd ndluill seallitdesckbs aktualis halydnek
folyamatos és hibabiztos meghstdrozasahoz, &9 a legaldbb 2 vonatkdd-olvasakész{iidk
~ gy egyedi vonalkdd-ide BOL latapogatdsdhor menativdnyban spymashoz képest
shottan van elrendesve, vagy

dupda magas vonallkdd-ide BOL vagy a vonalkod-lde BCL két szomszédos vanalkdd-

savidnak letapogatdsdhor emymds MBI vagy kGlinbaed nyomwonal mentén van vazslve,

i}:

siad igdnypontok barmalvike szerintl berandevds, aszyl jellamesve, hogy &

2. A
veretd nalil seallitdesaidz (EMSY egy gyartdsor villamos flggdpahdfa.

?"4

o~ Ied

3. Az elfzd igényponiok barmelyike szerintl berendexds, azzal jellamezve, hogy &

kexeldelom (N-A} sgy vésa-ki-kaposold,

4, Az alfiz8 igénypontok hdrmelyvike szerintf bevenderés, azzal jellemeave, hogy a2z



2
‘\w

grzeékelld agy stemely vagy egy akaddly jelenidténak vagy klzeleddsének észlaldadre

alkalmas Bnyflgadny, Bryrdes (LG), fnysorompd vagy 18seres passtasd (TLS).
5. Az o818 lgdnypontok barmelvike seerint! berandseds, assal jellemesve, hogy &

digitalls verdrids (EMS-D) hibabiztos kialakitast,

& Az 2lfrd indnypontok barmelvike seerintl berandeds, asws! jellameasve, hogy &
digitals vezdrigs (EMS-D) Ggy van Kialekitvg, hogy aat & keveldelemmal (N-A) vagy az

>

drzékeidvel {(TLS, LE) Sssrekdtd adathaldrat, & vevstd nelkill seallitdeseide

helymeghatarond egvseasnek {BORY, BORZ), » kozelbelomek (M-8 vagy az drzdkeldknek

{TLS, LG) & hibdla vagy zavara osotén a biztonsdges (remaliapot akihvalddik,

7. Az 288 ndnypontok barmelvike srerintl berendezds, axal jellemesnve, hogy @

digitalis vazeérles (EME-D) & varstd nalkill szaliloeszkse (EMB} réaudt képezi

8. Shgras vazeld nolkdl ssdllitdeszidznd! (EMS) egy hiztonsiges Greméliapnt
aktivaldsars,

melynel sordn a veratd ndikil seallitoesskost (EMB) sgy kezeidalem {(N-R}
mitkddtatdsdvel vagy aoy Sredkeld (TLE, LG) aktivaldsdvst biztonsdgoes tremaliapotbs

halyezzik,

shol @ vezetd ndlbil szaliitdesskds (EMR) Gtvonala 18bh Gi-sregmenabdt tevddik desze ds
a kerelSelem (N-A} vagy av Sradkeld {TLR, LG} legaldbh ar agyik Gi-sregmenshez hovea
van rendelve,

ahof jelentest hiidink @ biztonsdgos Gremdtapot aktivaldsdhor o kezelbelomidl (N-&)
vagy ar rxdkeldtdl {TLE, LG) a veretd ndlkill szdliitdasckdy (ENS) dightdlis vezeriasdhen
{EME}-{}},

ahol ¥ jelentds helyinformaciol tartalmaz o keseldszery (N-A) vagy érzékseld {TLS, LG}
hehydrdl, vagy a2 Gtvonal jelentdssst drintett gl-szegmenseérd,

ahol a digitélis vordrigs (BME-DY redunddns helymeghatdrord rendszereal a jalentds
Feldelgordsanak idpontidban meghatarorza a veretd ndlkiil szdllitdesskdz {EMS)
aktudiis helvel, vagy & verald ndikil sedtitdesskdrrat {EME) ar adott ddpontban

,

eifogialt Gt-szegmenst, s Gsszehasoniitia ax dppen feldolgorandd jelentdsben taldthatd
hasiym*.‘wma‘ciéw&i; £ snyerds ssatén akbivilis & verstd nalkil szallitdesakdz (EMS)
hiztonsdgos Gremdliapotat, ds
shol biztonsdgos Gzemaliapotként a veretd ndlkil sealiitdesskds (EMS) vész-magalidsat
atkaimarzuk, azzal jellemesve, hogy

a redunddns snvedy a helymeghatdrozdshor (BORL, BCRY) legaldbh 2 vonalkéd-

oivasdidsziidkkel rendetkesik a veretd ndlkil sedlitonsrkdy aktualis halydnek
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folvamatos &s hibablzios meghatdrozdsdhng, éo 3 legalabd 2 vonglkdd-olvasdkeésziiiékkel
- 20y sgvedi vonalkdd-1ge BUL letapogatisat menstivdnyban sgymashoz képest sitoltan,
Vagy

- duple magas vonalkdd-1ee BOL vagy 8 vonaliked-ldn BCL két stomszédos vonatkdd-

savidnal Ietapogatisdt syymds RIGH vagy ulonbazd nyomvenal maenten végezzik,



7%

oot renr.

o i
sissis
S p AP £
SRR e b corerarrrs s
H
£ s,

7 L

Y g

ot Sk

SR O T T R T D R TP YT O S TR PPy | bobon.
4
s
53 2
oo} ‘
b
4 pasent 3
* “
8 : b4
. .
8 L
% “%, :
% . <
Z ¢ z
% “ o r i
% 3., b4
b Zeied P
¥ s by
v ‘

RN AN N N AN A VNN AN N s SN AN A

3

>
J

o
RN

X

=
D

R R ST

xtenns
3
53

AR
S
X

5%

N

. b 7o
wZfr 30004 7
M-\H\\\\\\\“ Nm\\\““ ; “ y 4\
oronsi55500 555500 M : 7 i
%\\ .
1] |
%
¢ 77
m |

paves
-
R

v

7
A
Z
b2
&
7
Z
%
b1
%
3
7
2
7
Z
b
*
b
2
z
’
ki
<
bt
H
b2
i
M
K
3
2
H
7
%
7
Z
>
5
7
3
H
<
:

%, :
S 5

>

Bocomn s oot sty s s ans s




	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS

