94 P 3443 -1- Description Tel econtrol system
wth data transm ssion via the shield- I ng of power transm ssion _
cabl es The invention relates to a telecontrol systemfor 5
noni toring opedatt 34#l3 devices in a powerl supply system whi ch are
connected, in particular, to system points on cabl e sections serving

t he purpose OBe@@@ﬂbéfb sm ssi on. Feed-in transforners, branched
transforners, circu breakers, converters and the |ike can be

provi ded as 10 operational devices at these system points.
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operating state of a power supply syst and, as the case may be, of

initiating coﬁFﬁbIfw@ﬁ?ﬁ?é§ran3mlﬁﬁlﬁ&rFPP&F&r in the formof switching
operations acting 15 on the operational devices of the system at very
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t he one hand, 1t nust noni‘t or e al | the cabl e sectlons are
avai | abl e cahle,sRetirnEnsaF ¥ing the PuFRass: PLi REVEF (transmbeeion.

sections haveredd-deh ttrahSfOLKeESAM brdndHd®r fRhfAsformers, circuit-

breakers, converters and the like can be provided as

10 operational devices at these system points.

Telecontrol systems can be allotted the task of
monitoring the operating state of a power supply system
and, as the case may be, of initiating control measures,
in particular in the form of switching operations acting

15 on the operational devices of the system at very specific
system points. Monitoring requires the cyclic detection
of the operating state, that is to say the "status", of
all cable'sections beionging to the power supply system
and of operational devices connected at system points

20 mostly to the cable ends. Thus, on the one hand, it must
be monitored whether all the cable sections are available
for power transmission, or whether individual cable
sections have failed. It is necessary, furthermore,
constantly to detect the current operating state, for

25 example, of transformers and circuit-breakers which are
connected as operational devices at system points to the
ends of the cable sections serving the purpose of power
transmission. Finally, as a rule, a telecontrol system
has the task of transmitting control commands to these

30 operational devices and subsequently of ﬁonitéring
whether the operating state of the addressed operational
device has changed in the way intended by the control
command and in the period provided therefor.



constantly to detect the current operating state, for 25 exanple, of

transfornmers and circuit-breakers which are  connected as operational
devices at system points to the ends of the cable sections serving the
pur pose of power transmission. Final Ry~ as a rule, a telecontrol system

has the task of transmitting control commands to these 30 operational
devices and subsequnt Eplegpbntrohi eyetegs, mopdsomdngt of &Idr patmke state

of the addreS§eét@eﬁ§a£h&naésocla€@al f@&&t@p%i&é@swf&ﬁwed by

t he control conmmand in fhe peri od rovided therefor.
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wise, the controllability of the power supply system via

the telecontrol system would be limited. Specifically, if

- the abovementioned periods were too long, it would be

15 possible', for example, for the effect of a switchihg

command sent to an operational device between two

monitoring cycles to be observed oniy with a delay in one

~of the following monitoring cycle. when detecting its

current status. For the case in which the change in

20 status, desired by a switching command, of the system-

operational device has not occurred, the effect of

repeated switching attempts could, in turn, be observed
only upon expiry of further monitoring cycles.

It is the object of the invention to configure a

25 telecontrol system such that, on the one hand, it is

possible to monitor all cable sections and operational

devices of a power supply system with a high repetition

rate, that is to say the current "status" of each part of

the power supply system can be observed quickly by the

30 telecontrol system. On the other hand, the configuration

of the telecontrol system is nevertheless to render it

possible for relatively largé data volumes to be trans-

mitted into the telecontrol system in the form of so-

called status information, as far as possible without

35 adversely affecting speed and data integrity. The dura-

tion of a monitoring cycle is thus intended to be as

short as possible.



15 possible, for exanple, for the effect of a switching comand sent

to an operational device between two nonitoring cycles to be observed
only with a delay in one of the followi ng nonitoring cycles when
detecting its current status. For th2 ease in which the change in 20
st-atus, desired by a swtching command, of the system oper at i onal

devi ce has not occurrBae phieetfdot athievedepyatmennsi ofhithe atedept s
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cycl es. It"1s the object of the [nvention to conflgure a 25
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The obj et? is achieved by meheeRtiome yhigh serve the purpose o

monitoring and controlling associated
cable sections and operational devices
connected thereto,
Figure 2 shows the example of a location and timing
15 | diagram, for example for a so-called
short interrogation c¢ycle during which
changes in status occur in, for example,
two connected operational devices,
Figure 3 shows the example of a location and timing dia-
20 gram for a so-called short interrogation
cycle during which no changes in status
occur in the connected operational
devices,
Figure 4 shows the example of a location and timing dia-
25 ' gram for a so-called chain interrogatiom
cycle in which the status of all opera-
tional devices is interrogated for the
purpose of initialization, and
Figure 5 shows the example of a location and timing dia-
30 gram for a so-called test interrogation
cycle by means of which the last, opera-
tional substation in the chain is deter-
‘mined in the event of a disturbance.
Represented by way of example in Figure 1 is a
35 linear system region N1l of a power supply system which
is suitable, for example, for supplying towns or parts of
towns. A multiplicity



control systemspecified in the patent claim Advanta- geous

enbodi nrents of the invention are contained in the subcl ai 8. The
invention is explained in nore detail with 5 the aid of a preferred
exenpl ary enbodi nent represented im4he figures set forth briefly
below, in which:  Figure 1 shows the block diagramof part of a power
transni ssi onofysebie §8gtinBspaPrying the purpose of power trapeRignt ol

system aCC]?r diiba heel Boaifable, of which thd Redlle ealctwehehmae_runz,t he
purpose o nitaring and controlling associgte

cabl e secti0H§3aﬁﬁebﬁﬁﬁﬁﬁ§ﬁﬂ£ed$iﬂ(ﬁi?“éaia(%Y way of examp ﬁECgﬁﬂg

t her et o, chabjer escs tilom\xr ddpectdamgllye hafs a | caisle oshibelld t gnoundihg
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interroggtioﬁygséﬁ% Eri%g v&ﬁ%ﬂ1éﬁd§% %%e ground °8ﬁ§ﬁ8§5 ?%p§§%Fﬁs occur
in, for exanphereby formed via the respeatuwe cabdeopbieldoant greurds,

Figure 3 shoyg febeneeriihec0hrd EQﬁ?EEQHt@HdiﬁiEh@geﬂéﬁplgoof Figure
gram for a so-called short interrggation cycle during

whi ch no chadgdd® i fhet fpE@ in each case of a daghed jqyali 51 colifidet ed

operational ®s3. The ends of thde¢abRe, sectibhfuUafedcohnustédetexeasipl e of a

| ocation.and ti 'n% d%a- 2% oi . ?r€n1foi a so-gall d ghgin

interroagtioﬁn° er at system p 18§8I¥1Fn°§ﬁ TRTPRR TR LS8 AFF Spera-

ti onal devi ceented byewagyyaifeddamplehein the example of Figuxreoleavé

initializati Qie 28dgtem giragi'ﬁ? NH1 O £X R enQEgﬁbLB‘iﬂ{g' Ogapfd timng
am T or -ca on

dia- 30 . a so ed test 1 ntérrogat
cycl e by neasecsions dKLhdEsandopbpasystem point NP2 betweemgthe

substation i RelilMbeRdng | SablPéClzections NK2, NK3. AsSsigdedn ddrecmuyent of
@ distunance. em point NETMiE the lopbrationn1 S42MRCE by, YhEch 'S @
serves as connecting device for the ends of the neighbor-
ing cable sections NK1, NK2. This is represented symboli-
cally as a circuit-breaker. In a corresponding way, at
the system point NP1l the system operational device NB2,
20 for example in the form of a transformer, connects the
ends of the neighboring cable sections NK2, NK3.

The telecontrol system in accordance with the
invention has a central control unit with a databus and
at least one chain of substations which can be connected

25 thereto in series. Each of the substations is preferably
assigned to a system point and connected to the
operational device there for the purpose of monito;ing
and controlling it. According to the invention, ‘the
telecontrol system has a databus which is respectively

30 connected, preferably by means of coupling transformers,
to the grounded cable shield at the ends of the cable
sections. The coupling transformers are used to feed data
into, or tap data from, the ground-current circuits of
neighboring cable sections. The screens of the possibly

35 relatively long cable sections of the power supply system
are thus advantageously simultaneously part of the
databus connecting the substations of the telecontrol
system to the central control unit.



35 Ilinear systemregion N11 of a power supply system which IS

suitable, for exanple, for supplying towns or parts of towns. A
multiplicity -4- of cable
sections serving the purpose of power -t Barsm s- sion are avail abl e, of
whi ch the cabl e sections NK1, NK2, NK3 are represented in Figure 1 by

way of exanple. EachThe cenfiguzatipsnofesthetFedegontzod eystemshis| d

grounding 5 systegukEedl ihhey -1 TP P WGl . G QHiled case !t her eby
formed via the respective cable_shield and, ground reference pl ane are
represent ed FRet BRRERpIeRR: ¢f gutke chain |, qf o shshaticngn WP of a

dashed oval E&lﬂi&ﬁa,of thleSTubBtatdvhs af1 tded cabl ag&eebmm t@de twnnect ed
to one 1 anot her at system ppints, via gperatio evices. Repre-

sented 5y wegRtraRolhet Ln FeFEeE,Th e SEHHRS OB B €0 % QR e

poi nt NP1 betwomtnol hetatlghbZS$E ngeacih| substatsiant ionditiec @ asthd:Hene

syst em poi nt e N ' gkﬁg%i NG2Ab S i . .
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transforner, selbgteciontte the opedatdbnalledeeigbboandgsinidr Nihnds B NK2,

NK3. [sic] going from the operational device to the sub-
station. Via the control lines ST, it is possible to
relay to the operational device control commands which

15 ° have been fed into the databus DB by the central control
unit SE [sic] and received by the respective substation.
Status information indicating the current operating state
of the connected operational device can be read by the
respective substation via the signal lines SI and fed

20 into the databus DB in a fashion addressed to the central
contrel unit ZSE.

The databus DB advantageously has coupling trans-
formers KU. Thus, for example, the data interface at the
output of the central control unit ZSE is connected via

25 a coupling transformer KU to one end of the grounded
cable screen KE of the cable section NK1. Furthermore, in
Figure 1 the first substation Ul of the chain is con-
nected via in each case one coupling transformer KU to
the facing ends of the grounded cable screens -KE of the

30 neighboring cable sections NK1, NK2. Finally, at the
system point NP2, the second substation U2 is connected
via in each case one coupiing transformer KU to the fac-
ing ends of the grounded cable screens KE of the neigh-
boring cable sections NK2, NK3. In the same way, the

35 series of the substations can be 1engthened by a further
coupling transformer proceeding from the other end (not |
represented in Figure 1) of the grounded cable screen of
the cable section NK3. For example, in practice up to 12
substations Ul...Ul2 are interconnected in series to form



The tel econtrol systemin accordance wth the i nvention has a central

control unit with a databus and at | east one chain of substations

whi ch can be connected 25 thereto in series. Each of the substations is
preferably assigned to a system pai & and connected to the _
operational device.there for the purpose of nonitoring and controlling

it. Accordind (¥ thecgrrypdedhshields 9% aahleiseskdomm, has taatatiabus
whi ch is respsidrebdtiwveddh, connected, preferably by nmeans of coupling

transforners, to the grounded cable shield at the ends of the cable
sections. The coupling transformers are used to feed data into, or tap
data from the ground-current circuits of nei ghbori ng cabl e sections.
The screens of the possibly 35 relatively |ong cable sections of the power
supply system are t hus- advant ageously sinultaneously part of the

dat abus connecting the substations of the tel econtrol systemto the
central control unit. - 5-

- The configuration of the telecontrol systemis represented in Figure 1
by way of exarple. In this case, t he substations of the chain of
subst ati ons which consi sts of the substations Ul and U2 are connected
to 5 one another in series via a data-bus DB and to a central contr ol
station ZSE. Each substation is connected at the respective system

poi nt NP1, NP2 to the operational



devices NB1, NB2 there for the purpose of nonitoring and control. By

way of exanple, for this purpose Figure 1 10 represents control lines ST
going fromthe respective substation to the operational device, and

signal lines SE [sic] going from¢the eperational device to the sub-

station. Via the control lines ST, it is possible to relay to the

oper ati onal def/i @epowarr suppdynEydsephibeinthb uthilizdsbcae f partned tthe
dat abus DB by, é{ﬁg&fnbﬁalfo&on&é n‘éﬂigsggn[.s"l‘ﬂe ag8up £ERE V @4as -t he

respective sub ths Informacion in dicating the current
operating st af@rmers okU pebebantiatly optPalifviaFhacPpEdaraRpdnsdad by the

respective supsiqt bal Wk tE8pS1i89R! okl Ne%e Haeabusé edB2Qbf | tha tdededat abus
DB in a fashion addressed to the central control unit ZSE.

The databtis CEPBERAhtEXRYMt y has coupling trans- formers KU. Thus,
for exanple, the datarhet eeﬁn&alatcd:he:ol unbtit (ASE ofethesceaxt ral seent rol

unit ZSE is conjgfc&ed, Vi at O%Ofg_ﬁug ggggiéggts%%%%lwlﬁ NG Q14 the

gr ounded e scraen Re ernore, in
Figure 1 the $wstasma acpmewedf like ehathains Gim-the dasabug PBx i n

each case Onetl‘fé’ut%ﬁ fEEmdtL B and iR IRE1W RAS Ris NEQ,
grounded cabl e screens of the 30 nei ghborl ng cabl e sections NKI1, NK2.
m

Fi nal | y,10 at m ----- Insthm pERRPLRPOE FAGUTECdnd tBEES 36 Gorpected

connect ed y Vivdyl BE€ $° Y e Uph gt t 68nehar Bentiklt @drtardlac-
.ing ends of the rounded cabl e screens KE of the n cabl e

sections NK2, 2 AR sBRERRESS H’fesﬁglegeF'Pe?csgrfiﬁgcgu&'t%é\ r]:g‘ns can
be | engt hened:.:imyemtimt hef substatdgms whithahsfpreferahly cotiigndd & t he

other end (N0} 1linedifPEE3gBhedddddl gﬂige%@é £R8s8h81NgEd caaliGysCr cen

of t he cabl eTsecti o exanp In practice u
subst at i bhs Uliguxs2lareprgsentsnoadiedha heginning ¢% e Chaln in

the form of substations Ul, U2... for the exemplary
operational devices NB1l, NB2... at the system points NP1,
NP2...
According to the invention, the central control
20 unit feeds into the databus per processing cycle, that is
to say preferably cyclically, an interrogation message
addressed to the last substation of a chain. Said message
is received on the way there by each substation in the
chain of substations and fed in anew, changed as little
25 as possible, in the direction of the last substation.
After the reception of this interrogation message by the
last substation, the latter feeds into the chain a .
response message addressed to the central control unit.
This response message can contain status information of
30 the operating devices connected to.the last substation,
or merely devices for transferring addresses. Upon
return, this response message is likewise firstly
received by each substation and fed anew into the
databus. If, in the meantime, changes in status have
35 occurred in the connected operational devices of a
substation, in addition to received response messages the
said substation additionally feeds into the chain a
dedicated response message which is addressed to the

central control unit



- 5ba - a chain, the grounded shields of cable sections, situated

-t her ebet ween, - 6- of a power
supply system being uti-lized as part of the  databus DB for data

transm ssion. The coupling trans- forners KU substantially sinplify the
outlay on instal - ling and the topol ogy of the databus DB of the tele-

5 control sysidreontains the chEngemnin stadms.rol unit ZSE serves as a so-

called "master" for rafd e S Gald -S| 5 ab
connected |ike a cha%?v@%i%]ﬁé’;c}atéa%u?‘ﬁgﬁ?gatﬁﬁg 3‘836??%8% ghgfggfirrers KU
and the cabl emefrpansulietation Nk, substplipRe WkakBfe WY FFERPethe there
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unit a chain, arranged in series_in accordance with th i nvention, of
subst ati dhs Vitehepsigeefchain yofs SRRt Ions. Ihe; b%’;?st%’h‘?r%&eon- N11.

For reasons Mdpératfidyal readiness of the chain of substations are
thereby checked in an advantageously quick way. Further-
more, after the receipt of at least the response telegram
of the last substation, the additional dispatch of a

.10 dedicated response message is initiated in a substation
only when changes in status of the comnected operational
devices which are to be reported to the central control
unit have in the meantime occurred. Thus, the dispatch of
response messages is caused only by those substations at

15 which chénges in status have occurred. '

In the case in which changes in status have not

occurred in any of the substations before or during the

_current interrogation cycle, only the response message,

likewise in this case containing no status information,

20 of the last substation is relayed unchanged from substa-

tion to substation in the direction of the central

control unit. The proper receipt of this response message

is monitored by the central control unit and received for

the purpose of checking the operational readiness of the

25 telecontrol system, the databus, all substations and the
operational devices connected thereto.

In the case in which changes in status have
occurred in one or more substations before or during the
current interrogation cycle, an event-dependent number of

30 response messages of further, affected substations is
added to the response message of the last substation.
These response messages are-received at the end of the

interrogation cycle by the



15 Figure 1 represents only the beginning of the chain in t he form of
substations Ul, U2... for the exenplary oper ati onal devices NBIL,
NB2... at the system points NP1, NP2. .. . According to the
i nvention, the central control 20 wunit 8eeds into the dat abus per

processing cycle, that is to say preferably cyclically,
i nterrogati orcemmbecontroidGMe\!hLeht e copstt raaghst athenei)tom ¢ n.
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chain of substations an I n anew, changed as as possible, in
the directi orfustafelong %%st‘él’?%%tmnalAf@%Yl?ﬁ% r e€BHE o2t tthes

Interrogatlorhd%&ﬁ% behale withatheSUbRbaptobn d¥ Lhkt eladeedub-nto the
chain a onse nes;gg nftadd essed to the central control, unit
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connect ed Opeféﬁﬂéﬁﬁﬂ téﬁ@&f&ﬁs Pér ﬁrocess%ﬂ?séﬁélenms'EhﬁQdUEhﬁﬁeHP

recei ved response nmessages the said su atton additignally feeds into
the chailf a a3nd iR Spses RING R ORGe RtRCe A2 35GPFdaRse Witk

central contrétpeéifidnce changes in status of operational devéces occur
only at relatively large time intervals and only the
response message of the last substation passes back into
the central control unit.

15 . Such a configuration of the telecontrol system
according to the invention represents an optimum com-
promige between as short a cycle time as possible, that
ig to say quick system reaction time, on the one hand,
and data transmission which is free from disturbance, on

20 the other hand. Specifically, at any instant there is
always only one message, be it an interrogation or one of
a plurality of possible response messages, located on the
databus part situated between two substations. This
virtually eliminates the risk of loss of data, for

25 example by crosstalk. A further message is fed in by a
substation only when, on the basis of the known message
transfer times, the message previously fed in has
certainly been received by the substation which is
adjacent in the direction of the central control unit or

30 is adjacent to the last substation. On the other hand,
however, the total duration of such a message transfer ie
limited by the above-explained event-dependent number of
possible response messages such that an interrogation
cycle can be concluded in a relatively short time.

35 The invention and further advantageous embodi-

~ments of the same are, furthermore, explained in more
detail with the aid of the 1ocetipn and timing diagrams

represented in Figures



and contains the changes in status. In this way, the

i nterrogation message i s passed on from substation to substation on the
way fromthe central control unit to the |ast substation and traverses
5 the entire chain of substations. Fhé® databus and the oper at i onal
readi ness of the chain of substations are t her eby checked in an
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readi ness of theecBaint ehesaﬁg@tlsﬂsiﬁaag&@mw, igl Fequbstattipas and
nal ces _cpnnected,. thereto n the,case in

h
W oh channoBakaBUBL piSthe BeRePRECERLOR By asm, 1x ie addfetfsas
before or dutpnghehdast subsgtaddon W@ler rqua:theorchgnai @ndarﬁ-seveenexlﬁpéndent

nunber of 30T egyof tger °
u %O%”Eﬁégg P’Oﬁg&][ il s%gﬁ%r?w él%%ese fesponse

.added to the response nmessa ast su
messagedSar eUkecePdddand £ -'t-z‘?ﬁPcﬁhQ ifhain again in the direction of

Ul2. The transmission of the interrogation message KAB
(GAB) between two substations is represented by an arrow
inclined to the time axis and has a message transfer time
denoted by TL. The interrogation message is thus passed
20 on by repeated reception and transmission as far as the
last substation Ul2. The latter thereupon feeds into the
chain a response message which is addressed to the
central control unit ZSE and is, for example, of the
abbreviated response méssage KAT type or of the
25 "dedicated" substation-specific response message ATI12
type. Said message is then received by the substations
Ull, U1l0, U9 and fed in again in the direction of the
central control unit ZSE, since no changes in status are
to have occurred in the operational devices NB1l1l, NB10,

30 NBY9 of these substations.
It may be assumed in the example of Figure 2 that
a change in status has occurred in the operational device
NBS8 connected to the substation US. As a consequence
thereof, after receiving the response message KAT (AT1l2)
35 from the last substation Ul2, in addition to this the
substation feeds into the chain a dedicated response
telegram AT8 which is addressed to the central control

unit ZSE and contains the changes in state.



I nterrogation cycle by the - 8-

central control unit which reconstructs therefromthe current operating
state of the power supply system the substati ons and operati onal
devices. This has the advant age .t hat 20wi~t h t he exception of the |ast
sub- 5 station, which feeds in the response nessage in each case,
further resporie neesagessagesgdf8r andd k&7 (AT32) are repeeivedtBYi §B8 which

have to report, hig Ghangesyd N ys ard %éd P £94008CiRItRECARFREBAbNIRYEI CES.
The nunber of response tel egrans_ per %_r ocessi ng cycl thus Limted
|I

. €l

10 and in marfhe genteylarorEreheunifnd n%&ﬂﬁﬁcﬁﬁu&?m}%ﬁeW1seef &ri ence
fhangestl n Slt 8éé!§ed Oéhalweit&ﬁt tRBAbedeYhC etatuslUlare t;cﬂrﬂrx]awat oteluatedelin | arge

ime intervals and only the respo t he | ast tation
passes badk. | TR OPSRAT R ARVARAR ABT S of; thest subiighietls’
configuration of the tRixtdmade,s)idt cray be assuméidndnt thehexampdeat ofn
represents an ti C L.8€ jhet yean, /s or, PE eidl as
possi bl e, thatiolpguznelugbt %%é:y ﬁu?cgﬂééstlglm reacté;loﬁatgi r?\tg& on thJéﬁo%ehand,
and dat a transpesatiendl device NBS tronearsduredihe suhetAFiqh IS0t A

T an  nter T ogat 1o o e L6 s eapanae
messages,19 o'cgl‘%%ﬁéﬁﬁﬁ T8 anﬂaﬁﬁégb%{ ?f%?%(ugi‘ﬁgggz#gﬁgnrs%%g%g% i ons.
Thi s U8 and Ul2, in addition to this the substation U5 feeds
into the chain a dedicated response message AT5 which is
addressed to the central control unit ZSE and contains .
the changes in status. The three response messages ATS,
15 = AT8 and KAT(AT12) are received by the substations U4, U3,
U3 [sic], U2, Ul and fed in again in the direction of the
central control unit ZSE, since it is also the case that
no changes in status are to have occurred in the opera-
tional devices of this substation. At the end of the
20 interrogation cycle represented in Figﬁre 3, the central
control unit ZSE receives, for example, three response
messages and can thereby, the [sic] accepting the changes
in status contained therein, update the information on
the current operating state of the power transmission
25 system and the operational devices thereof.

The advantage of the invention becomes clear from
this example. It is seen herein that only the absolutely
necessary number of response messages is generated,
depending on events. Given the absence of changes in

30 status in operational devices connected to substations,
it is, as it were, only the last substation of a chain
which is entitled to send a response message, in this
case preferably of the abbreviated response message type,
to the central control unit. All other substations are

35 themselves permitted to dispatch a dedic.ated response
message only when changes in status have occurred in the
connected operational devices.



virtually elinmnates the risk of loss of data, for 25 exanple by

crosstalk. A further nessage is fed in by a substation only when, on
the basis of the known nessage transfer tinmes, the nessage previ ous| y
fed in has certainly been received 1y 4 he substat ion which is

adjacent in the direction of the central control unit or 30 is adjacent to
the | ast sub3hatindrerrogatieonottycleaans, reprém,inhd’i;glzraﬂ duris i on of
such a messagge J:éé%&%s‘ %hort 'éé“ %ﬁgsmgh%oalayeesxahﬁa@ ghort

event - dependent ossibl e response nmessages such t an
|nterrogat|o¢|¥°1e Bime’. can be concl uded in a relatively short tine. 35

The invention and fUuxtfertiRéy ddwvERGite AE0eden in th@bithWddarcy®e are,

further Ia,lned|n noy e det a the aid of th Ioctlon and
i ng b agr Gfen LRbeRreRRina nasaRgs ko8 (oal) ' 15 Separare Fron the
- 9- 2 tmréturn"nbf lthea yupprhae weysafe eRATPATIZN bffi theadmst t hat

12 substatio t C and
. that an operatl ona e\Z/Ui(':E {E&P;ﬁ%ﬂié f%leilc’:%‘r?ﬁrec esJI TS eacﬁ?gaaﬁ%%ese
substati ons.AThi s. i 3T 5Epomt swhs tat idns UG e orfqthdheo dpagatdionsd s,
whi ch Se§uesc@s PaEh @Xidn Tél‘?a:?é@!‘walﬁ” Yot Rld ehadRd  idctlurdd,

serves as tine axis. , Inthe location and t| m ng di agram
repre- 10 sEWrERermorequis is a?ii‘ﬁﬂmh’orﬁmﬁ%@e hag, b

the advance direction and in the return direction it is
always only one message, an interrogation message or a
response message of any type, which is transferred
between two substations. A very high degree of data
15 integrity is thereby ensured, with the result that
information losses, for example occasioned by so-called
crosstalk, are virtually completely avoided. The device
according to the invention thus represents an optimum
_ compromise between speed of transferring the message, on
20 the one hand, that is to say the speed of transfer of
changes in status f£rom the affected substations to the
central control unit, and a high transfer reliability, on
the other hand.
In the location and timing dié.gr,ani represented in
25 the example of Figure 2, an interrogation message of the
abbreviated interrogation message KAB type can be fed in
by the central control unit 2Z8E if at  least in the
preceding intérrogation cycle none of the substations
Ul2...Ul has sent to the central control unit ZSE a
30 response message AT12...ATl1 containing changes in status
information of connected operational devices. An
abbreviated interrogation message preferably contains
essentially only regions in which addresses c¢an be
entered. These are, in p'articular_, the address of the
35 last substation in the chain, the address of the current
substation which has Jjust received the abbreviated
interrogation message, and the address of the substation
following th.is substation in the chain,



10 of the abbreviated interrogati on nessage KAB type or of t he chain

I nterrogati on nessage GAB type, is fed into the dat abus by the central
control unit ZSE. It is addressed to the last substation Ul2 of the
chain and is received on the way ¢hk2e-by each of the preceding

substations 15 UL...Ull and fed into the chain again in the direction of
Ul2. The trahbatsdisortef sape tiontwhriclyathen abbrexyjatedn intexa@Rtinn ween

two substat!B3shge! GRIFSEE! fePitaRed! Bl a L1614 NELh e WEmiddrey axi o

and has a nessage transfer tine The interrogation
message i s tﬁh@r'p'a§§§8r29935ﬁ°5y°1’€b€at ed receptlon and transm ssion as far

as the | ast subghathendéatiohanditiaingh@isypan f&efssémtad tiie

chain a espo se Ness ch is addressed,t cont rol
it ZSEbandERs <FEFBLS b kighne oo the" 8SherRa Peptrol DG kR TR Soge
KAT type oalsof fedd Im ahdethtateolat bor s metssages pe€i f ther adpnirse

AT12, h
PR T i T R Ao L T

unit ZSE, siheashoomiearfesthe §uhts&5tapes UlZ-toﬂia\Ieas)ceante&q rthée

operational de¥tess Eﬁﬁ%rONBﬁgmt3QSEN§%(thjﬁ¥3%éaﬂ£§Eﬂﬂé&?&ogatlon
|t my be asgml,’lafd in th e exanp gAure acan I n status

has occtfred ehé oﬁ%?%??%ﬁalmeﬁé\‘i‘gée T12 NBSA'J(',JonﬁEEFéEinf"Bgt kFet%'i}b%t ation
UB. As a conisfiugemation. thByeofcombirissmcCeiwitly tfmresanbmiasscnge
- KAT(AT12) 35, ast subst n Ul2. in a

subst at | bn T SREEFFHESCERR HesHtsy AT Phen & BREEE Thikaddiniths
which is addmesseget&Bhﬁdébi@ualbmm¢mtazns auﬁueldzsiﬁ arhiiclorg adars the

changes in staifed acknowledgment bit is provided for each of the

15 substations contained in a chain. Such a bit is activated

for a substation if in the preceding interrogation cycle

the central contrecl unit has obtained from this substa-

tion a response message containing status information. It

signals the positive content of the response message to

20 the corresponding substation by means of the céntral

control unit, with the result that any possibly repeated

dispatch of the response message by the substation is not
required. : .

In the location and timing diagram represented in

25 example of Figure 2, a response message of the

abbreviated response message KAB type can be fed in by

the last substation 12 as a response to an interrogation

message KAB(GAB) of the central control unit ZSE if the

last substation Ul2 itself does not have to dispatch to

30 the central control unit ZSE any response message AT12

containing status information. The abbreviated response

message essentially contains only regions in which

addresses can be entered, in particular the address of

the central control unit ZSE at the start of the chain,

35 the address of the current substation which has just

received the abbreviated response message, and the

address of the substation following this substation in

the chain, that is to say to which the abbreviated

response message



- 10 - The two nessages AT8 and KAT(AT12) are received by the
“substations U7, U6 and fed in again in the direction of the central
control unit ZSE, since it is |ikew se the - case that no changes in
status are to have occurred in 5 the og&ational devices NB7, NB6 of these
subst ati ons. . Furthernore, it may be assuned in the exanple of

Fi gure 2 thatwillresgispnatshed,s This abbueviated resgponse mmssade AT devi ce

NBS connect ed,tochhe13URS LAlsRAton A% repreddSRAUENCRiGNRE e pyald er
receiving the response 10 nessages AT8 ancF KAT(AT12) fromthe earlier

substations <daskedhinen Of¢ouERR+ iHHVD the PrerenamH Q& Gharaes fdeds

i Rto the clhai @tﬁtdfdiﬁaﬂegsémd [i5es v ] oQiEih\HHﬁh:é NB12, adwuea%&ia$hto
the centr coptr.o It a cont al ns t e | St at us. e
L oot T B oncsE e Akt et 88 rSiidnd esnage A MY Sk, S
subst ati ons Wdiot3yl2 cah3fpedclintd?thel chadnf ad dedizgdied ifulilhreraliwescti on
of the ce i Lpce.i i e S &B._q.t no
-changes in stg%%%%%égﬁaég %%%gﬁgghﬁngfhédggeer g?ﬁ TtQ tt:i%n% eval'lces of
this subst atieentyel tweltndShiandccomtaing cbhe ehanges in cstap@sented in

Figure 3, the cent I’a|Accord§Q§lt £8! aUlfyr b I‘éﬂg‘éd{ﬁené Obfexa@pa1dhree

response 0 messa](_ges and cgn theugby OF he [sic aticept It % t he changes

[ n Stat (0 corfORHERYL | REPES, S6pARNARTY L] fher HRVEAYLOR, this Rurthetn

operating st aésbedihént paleeatiyabeings muprdserntysl cin athet bgampdieatodnal

from - | thiENRERLRe. 1t e BRI Her ShTShL KBS bEReRRER Y O

necessary nunteangésr éppEtadusesigngelse i cognactededperational devices .
NB1l, NB1l0...NBl, after dispatch of the response message

15 of the KAT or AT12 type of the last substatiomn Ul2, the
further substations Ull, Ul0...Ul again respectively
firstly feed into the chain thé dedicated response
message ATl1l...ATl addressed to the central control unit
ZSE and not until after that the received response

20 messages AT1l2, ATll... of earlier substations Ul2,
Ull...Ul, as far as possible in the sequence of the
preceding reception. Thus, for example, in Figure 2 the
substation U5 feeds into the chain in a fashion addressed
to the central control unit ZSE firstly the dedicated

25 response message AT5, then the response message ATS8 first
received from substation U8 and, finally, the response
message KAT(AT12) last received from substation Ul2. This
has the advantage that the central control unit receives
a response message, if available, in a sequence corres-

30 ponding to the sequence of the substations of the chain
Ul...Ul2. As a result, the internal processing is
facilitated. Furthermore, thé monitoring of run times in
the central control unit ZSE is also simplified. Thus,
the central control unit monitors the correctly timed

35 reception of the response message from the last substa-
tion, since at least this must in any case be received in
the central contrel unit at the end of an interrogation

cycle.



dependi ng on events. G ven the absence of changes in 30 status in

oper ati onal devices connected to substations, it is, as it were, only
the |ast substation of a chain which is entitled to send a response
nmessage, in this case preferably ofléhe abbrevi ated response nessage
type, to the central control unit. Al other substations are 35

t hensel ves pernitteéed BosHospaimterraogatben axvalss jenrepresentedsinethal vy

when changes 'Qaﬁbi‘éu8£hﬁ¥§?93°§'”ﬂge |&r; 1 cont%ﬁ.ngﬁg_@dfggagag_hoagl

devi ces. errogation cycle as represent ed in Fi 21is
therefore as ihterragadoni bRessadas tRF%i?ﬁ' akAy sipd t the phreviake §

A further advapka t388N hosblgh tRB " @ &DC%:.née Q:fo aehiangesr ogat i on
message KAB( GAB) ?Sogg arate frogm@%he # n" of, the resggnse gessage
p

KAT( AT12) 50f siatugshave ocsuFRes i BB %HRF"& ’p‘?fss‘l”o‘Flé PRFTREFPRSponse
(rjressages f Wndéw_aﬁ.s %Bh:fddli’é&,umdcﬁérd&tﬁg Utd. thel ilwenttieonopemkyt i thel
evices o chan in status_have o

advant ageousl| ?ggﬁ?ﬁﬁl@g‘e%‘nﬁfsBSPﬁe Iﬂessage'[c#&t g(fvancg: (#:Bg:?ﬁ%rr?%%tl n ![?1

~return dir ect itdon Uli2s arriveal daythenktgnbralneonhyel unitnt E£r bB&EE| 8
nmessage or recelr\r%%pwﬁﬁlﬁeésﬂﬂﬁl%ﬁdlﬁ@ytlﬁé’ Phiclicah bésprééﬁééiﬁr red

bet ween two substati ons ver ree of data 15 int e% ity
t her eby l@nsudedermined bye qgtt%mkpowphapessage transfer ti £rom

substation to substation, the databus, and thus the
entire telecontrol system including connected operational
devices, is in order for controlling the power supply -
system. Further short interrogation cycles advantageously
15 foll.ow such an interrogation cycle until response
elements are generated during an interrogation cycle by
substations other than the last substation. Following
this, the central control unit feeds in at least one
chain interrogation message with acknowledgment bits, as
20 has already been explained. '

It is advantageous for the case of a system
start-up, in particular, if the interrogation message
addressed to the last substation Ul2 is likewise a chain
interrogation message GAB, which advantageously addition-

25 ally contains an identifier, for example in the form of
a start-up bit. As a result, not only the last substation
Ul2, but also, after the receipt of response messages
AT12, AT1l... of earlier substations Ul2, Ull... in each
case, each further substation Ull...Ul is caused to feed

30 . in a response message AT12...ATl which is addressed to
the central control unit ZSE and contains at least the
current status of the respectively connected operational
devices NB12, NBll...NB1. | |

Such a case is represented in the example of

35 Figure 4. The chain interrogation message GAB initiates
the generation of a dedicated response message in each
substation. At the end of such an interrogation cycle,
the substation Ul thus transmits



I nformation | osses, for exanple occasioned by so-called crosstal k, are

virtually conpletely avoi ded. The device according to the invention
t'hus represents an optinum conprom se_between speed of transferring the
message, on 20 the one hand, that is tol8ay the speed of transfer of
changes in status fromthe affected substations to the central control

unit, and a hRgRompapsecparkptapf| regponpe mesgages el . neiEl2 of all

In the locati gibakd tibAkNgrdl aqnem £sPERse At id) 28ont P81 eXediR.€ Phe Fi gure
2, an interrogation nessa abbr eyi at ed I nt erroga*ll on nessage

KAB type can Batfey A= %?‘Hf tﬁ%"%’éﬁ’f'?‘é‘i’t ofCARRE RIL Fpe,(PPRSE: |n |
t he precedragsmmbe&bﬁgasygﬁencysm danes®f dbiagswist ehé Ogame tiMe.

has sent to th nt t al control uni.t. ZSE a re e AT12. ATl
cont ai ni n chgﬁﬁgg tth SsPEPRST funchicAiRg 6’%0 & stoegl e"crf@rc?sfgs f%?’f‘onal
devices. An It igbblewvi adedntageouegénl bhlmagelﬁ.r @iﬁt@ubl:;emmms

essential ly ophy re.g g§18|en ?@ g% drI TP G l.pe substed'{{:ﬁf:?d whifSE are,

in particular, thea resso tatlonlnt e ‘chain, the
address of thBeggprgeRt conta:eubghat|wmtchsrra§uﬁusqf r 8ddi vaepnerted

abbrevi at ed operaaiehamgaévﬂeea?sm%eﬁ%ﬁ kentddicanief zEheisuhstat i on
follomﬁng t hi bstation in {he .chain,

%ﬁ& ol s"’t"oasa AR WP TERI RO  PRBERIP n AR oWRiFl, 18

addressed to the last substation Ul2 and in which an
acknowledgment bit addressed to each of the substétions
Ul...Ul2 is respectively activated.
A further operating state of the telecontrol
15 system according to the invention is explained by the
example of Figure 5. In this case, the central control
unit feeds into the chain a response message of the test -
interrogation message TAB type, since the central control
unit ZSE received no interrogation message at all at the
20 end of the preceding interrogation cycle. This is a sign
that either the databus is mechanically damaged or one of
the substations is faulty. There is now the task of
identifying the last substation which is still opera-
tional, that is to say situated immediately up-stream of
25 the disturbance. For this purpose, the test interrogation
message TAB is fed in by the central control unit. As a
result of this, a dedicated reéponse message AT1l, AT2...
addressed to the central control unit is automatically
fed into the chain by that substation Ul, U2... of the
30 chain [lacuna] which no response message has been
received from an earlier substation Ul2, Ull within a
block time TW1l, TW2..., depends on the position of the
respective substation in the chain. This is then the last
substation which can still be reached in the chain, and
35 is therefore situated directly upstream of the £fault
location. A test interrogation message thus entitles a
substation of the chain other than the last



message W || be dispatched. Such a cycle can be terned a short

I nterrogation cycle. In the [ocation and tim ng di agram
represented in 5 the exanple of Figure 2, the central control unit ZSE
can also feed in an interrogation yessage of the chain

i nterrogati on nessage GAB type, in particular, when at | east one of the
subst ati ons Wetomakiitailyetd send e dedicatsd atespmvgeomasdage/Snder t he

precedi ng int é%&&}oﬁoﬁdfégoﬁ‘srf 0SEn S@UGy&AT12. . . AT1 contai ni ng
Yy

st at us intornation.” | arison Wt an  abbrevi at ed
i nterrogati on nessageThkd®, 18 e¥plaired nin mare siphaidh with the sghk adAB

addi tionally epateéekispBeliepesdntdd Cih Fifire 5. 1W2liLEAHNUYRAEEN bi t
is provided for each of the 15 Eubstaﬂogs g(;ntal ned.in a chain. Such a
bit is activatRdthis cpgp FhafpsPeepruAe; PLi Fhendisturbanss i &k i on
cycle t hinceatrogatoh rMessagé TAB ehhahbedohger bl Fedidivied by )
tion a respon nessage, contal ni ng status J.nforgmtiqn. |t Sl s the
positive contéﬁ? %@b?ﬁaétlr'%%ptgénséee%%%%géeje?%l% t!;:%%ceml(?orsrué’ssﬁ:grﬁfﬁoﬁgw

subst at i on byimeabbeof dilveckdony alof thentlast unsubstiatihonheUddsul A t hat

any possibly ¢epeaheesion SLSERIAY @himbhaw @F)0 ey iMESSEgerY §RE the
substation is not . required. . I'n the location and_tim ng

di agram }@pr cSEREEALION 27 WA othis fmqfing dn.  Bepaupsnsef fwage
Iof theb abbs fgia&e@lfras@mwsmmm& tag_dm:ne ga3@ idinfey KAzBs( GAtB ?e
ast substation as respanse_to an integrogation, nessage

of the centra?°c§ﬁﬂgolé‘]ﬁ?ﬂ:t 28 F]%etﬁ?se °ta s%@i‘%?‘i’ﬁlﬁe 1%%%%’3‘ does
not have to desmasmhssibolOoft bbectestalintertoghtiont meéSEagey TASS (forae
message AT12 vy Fgﬂk@hﬂwﬂssh%t.‘és.ﬁaf,ord@'QP-tcﬁerQQBfaagéﬁaah%%Ja nse

nmessage essenti al contarns only regions 1n whi ldresses can be
entered,1¥n p&R¥i cubhBilt heAB8drweuldf havet hsoceher akFeceived] WefiorESE at

the start of ¢&fmfh@tion of said transmission. Since, in accordance
with the present example, this is not possible because of
the disturbance, the substation U7 feeds into the chain
a dedicated response message, for example of the AT7

20 type, addressed to the central control unit. This is
received by the substations U6...Ul before their trans-
mission block times TW(U6)...TW(Ul) have expired. As a
result, the feeding in of dedicated response messages
AT6...AT1 of these substations is suppressed. Con-

25 sequently, in the present example, only the response
message of the substation U7, which is situated as the
last reachable station immediately upstream of the
assumed fault location, reaches the central control unit,
which, thereupon, can identify the fault location.

30 It is to be seen from the representation in
Figure 5 that the transmission block times TW(U1ll)...
TW(U7)...TW(Ul) of the substations become respectively
longer between two substations in the direction of the
central control unit ZSE by an amount which corresponds

35 as far as possible. This ensures that only the last still
reachable substation in the chain, which thus no longer
receives any response messages from substations situated
further on in the direction of the last substation, dis-

patches a dedicated response message. This



35 the address of the current substation which has just received the

abbrevi ated response nessage, and the address of the substation
foflow ng this substation in the chain, that is to say to which the
abbr evi at ed response nessage - 17 - - 13-
wi Il be dispatched. This abbreviated response nessage KAT of the | ast

subst ati on i srengeesenited possibjer et8 blogate adadheturbanceCfinothee,

gi ven the prege f anges en L h o] ct ek gt ipnal
devi ce NB1>, GREeEal SETOEC o the, SuBEHALIBaR E ERET KBRS 12at
subst a- rebhable and deickiway-the chain a dedicated full-val ue
response nessage AT12 which is addressed to the central control wunit
ZSE and contains the changes in status. According to a further
enbodi nent of the tele- 10 .control systemaccording to the invention, this
further enbodi nent al ready being represented in the exanple of

Figure 2, it is advantageous if, given the presence of changes in
‘status in the connected operational devices NB11l, NB1O...NB1, after

di spatch of the response nessage 15 of the KAT or AT12 type of the |ast
substation Ul2, the further substations U1l, U10...Ul again
respectively firstly feed into the chain the dedi cated response
nmessage AT1l...AT1l addressed to the central control unit ZSE and not
until after that the received response '



20. messages AT12, AT1l1l... of earlier substations Ul2, Ul:L-_-_rU1
as far as possible in the sequence of the precedi ng receptio

for exanple, in Figure 2 the substation U5 feeds ““‘m ng‘ &m

fashi on addregsge@® 3443t0 the central conigol unit ZSE cat ed
25 - response nmessage ATS5, then the response nessage ATS frrst recei ved
from subst at i pat€itaedaifsnal |y, the response nmessage KAT(AT12) | ast
received fromsubstat 4on (2o Ul evadi? dd¥° ASNANABE | 5RL-L0PRREN! 2
control unit féceives ponse “message, aval a sequence
corres- 30 pdn@h:-n:gst o(¥Bk. sm)ce#f Qh@mb‘st%me Gﬁfsttlﬂ,n ckLR) .
u...ul2. a%rink® sult, the internal processing is facilitated.
Furtherm)re hhe m)mtorlng of run tinmes in the central control unit
ZSE is al $o sPApl i Ai ePat@iie . (DB} howhdghy 5 cBREIRRS unPt R ATor sOfhe
correctly tined 35subgtaptioas of mne Jmnsﬁhﬂﬁﬁsa&‘i‘é‘roﬁééﬂﬂeci:ﬂﬁély‘rubSta-

tion, since at |east thi %‘F s in cass be recel Vedat'::{]onal ée‘glgent ral
control unit at th&°BRECEFIan Sont & odaeﬁ one SRFRS
- 14 - . (NBlshont iwhichogate orcannsareds m&preyehemd pointbe

exanpl e of Figure he,ce al ;ﬁ:qﬂnr un ed tergpgation
nmessage, preferabl)sl( o; tr)1e 2%% at eéﬂd F%ltagg Sssg%.lrholfa]dbnessagz KA Etyp,e.

Si nce nol8hanges i nedghborings ﬁableeocﬁﬁﬁﬁf’éﬁl# n -suBst BeF¥ADg t Bhe
oper ati onal purpose of power transmission, and which feed data

into, or tap data from, the ground-current circuits
(ESl, ES2) of the neighboring cable sections (NK1,
NK2), having '
15 b) a central control unit (ZSE) which feeds an interro-
gation message (GAB, KAB, TAB) into the databus (DB)
~ per processing cycle, it being the case that
c) the interrogation message (GAB, KaAB, TAB) is
addressed to the last substation (Ul2) of the chain,
20 received by each substation (Ul, U2...) and fed in
anew in the direction of the last substation (Ul2)
of the chain,
d) after receiving the interrogation message (GAB, KAB,
TAB), the last substation (Ul2) feeds into the chain
25 a response message (KAT; ATl2) addressed to the
central control unit (ZSE), and
e) given the presence of changes in status in the case
of connected operational devices (NBl1l...NBl), after
receiving at least one response message (KAT; AT12,
30 ATll...) of earlier substations (Ul2, Ull...Ul),
each further substation (Ull, Ul0...Ul) feeds into
the chain, in addition to the at least one received
response message, a dedicated response message
(AT11..ATl1l) addressed to the central control unit



devi ces connected, according to the invention only the -—---abbreviated
Tesponse nessage KAT generated by the substa- tron Ulﬂ m“ma“ \“\
central control unit. If this is received within a no l

whi ch can be precisely 10 determ ned bylfhe known message *t r ansf er' ti mas

from substation to substation, the databus, and thus the entire
tel econtrol sy&SEh ame G@Pﬁgleense@b@dcbpesaﬁrénaﬁtatusdevrces is in order

for controlling the paer &KUARY as cf¥§$§@1 ihUEhAS¢H 3NOrin 'Wﬁfﬁﬁogﬁélon
cycl es advantageously 15 follow__such I nter rggat i on cle until

response respeRtes nesgagendAZiéd) aeﬁrﬁgssﬁ Eat ?oﬁ%?FBﬂ cﬁerErB}

subst at i ons ol t(TVE) ey [td FbStabHratie | (mm)g eithet htontabfis
centr al ntroI unit feeds in at | east

st.one . chain |$terroga Lon fessage
with ackn eGYFET i £RARGES) 010 28 FPRA P heBRPRRPF AR negPerationa It
i s advant ageodeviigest héNB28k obra gisteamn the dbsaﬂ!ncerp ofi ncpangesul an i f
e e COTE ARSI en abn AP L ddpdiife i s quStRAEPD Wide
a

| i kew se a chai I nterrogation nessa dvant ageous i/
addi tion- 25 r&lcle}PGor#t%lmSma‘FP#benPYf Fbra cegtralaAantial (YRit of ZFB
a start-up bit(rigtrds’ ggul4t),, not only the |l ast substation Ul2, but

al so, after the recei of onse ssa AT1 AT11. rli er
substati ofs U2, U1, aiTE 3 ir 1A rorot i i | BRLERY.
I s caused to fhed 3ﬁteu:ﬁrogartdsponmeseageagedéféasedAmy\Ahthé |eendﬂamssed

0 s of e CEBpRbIcaRLO! heki €55 A FON lISshel SR (015 4e aVTTON

status of the respect onnecte opera
NB11. .. NB1. abbrev1ated Swerv:ogaseqns megisagee kB )i rnﬁ.heuexaqapense 35

Fi gur e 4. The toNahf 1R gAY rﬁﬁééé’zgﬁe %%MW' tigh eSubstatiiltm JRASI ati on
of a dedicated response nmessage in each su statlon At the end of such

an int er A8gat PGATEFEES to the hgemtFalerBRTEOL PR4E t(Z258)nia stesponse

message (ATl12...ATl) containing changes in status in the
case of connected operational deviees (NB1l, NB10...NB1)
(Figures 3, 4).

4. The device as claimed in claim 1, in which the

20 interrogation message addressed to the last substation
(U12) is a chain interrogation message (GAB), in accor-
dance with which the last substation (Ul2) and, after
receiving response messages (AT12, ATll...) of earlier
substations (Ul2, Ull...), each further substation

25 (Ul1l...Ul) is caused to feed in a response message
(AT12...ATl1l) which is addressed to the central control
unit (ZSE) and contains at least the current status of
the respectively connected operational devices (NB12,
NBl1ll...NBl) (Figure 2).

30 5. The device as claimed in claim 1, in which the
response message is a test interrogation message (TAB) if
the central control unit (ZSE) has received no response
message (KAT; AT12...), whereupon a substation (Ul...)
feeds into the chain a dedicated response message

35 (ATl...) addressed to the central control unit if, within
a block time (TWl...), which depends on the position of
the respective substation in the chain,



a- conpl ete packet of response nessages AT1...AT12 of all ns
Ul... Ul2 to the central control unit. The Iatterlﬂﬁ uu&ﬁmﬁgﬂﬁ&ﬂﬂruct
t'he -status of the power transm ssi on system and i h'{8%% s same
time -5 check the proper functioning ef1p&e-tel econtrol system It is
al so advantageous in this case if, after receiving t he response
messages fromesarkspobseamemsagehilids beenesesgdyvedonfizom ahe eamldent
status of all 0 ational devices, the central control unit
ZSE in turn fﬂggéeedéggn(%}%hgfﬁ'interrogation message GAB which is
addressed to the last substation Ul2 and in which an acknow edgnent bit
addressed to each of the substations Ul...Ul2 is respectively
activated. A further operating state of the telecontrol 15
system according to the invention is explained by the exanpl e of Figure
5. In this case, the central control unit feeds into the chain a
response nessage of the test i nterrogati on nessage TAB type, since the
central control - unit ZSE received no interrogation nessage at all at
“the 20 -end of the preceding interrogation cycle. This is a sign that
either the databus is nmechanically danaged or one of the substations is
faulty. There is now the task of identifying the | ast substation which
is still opera- ~ tional, that is to say situated inmmedi ately up-stream
of



25 the disturbance. For this purpose, the test interrogation nmessage
TAB is fed in by the central control unit. As a result of this, a

dedi cat ed response nessage AT1, AT2... addressed to the central control
unit i s aut otk cad4y fed into the chain by that substation Ul, U2..

of the 30 chain [lacuna] which no response nessage has been

recei ved frodbstraet|ier substation Ul2, Ul within a bl ock tinme TW,
TW2. .., depends on the position of the respective substation in the
chain. This is then the last -  .substation which can still be reached in
the chain, aFrlezPnEECl Rsraifen wish datedtarprerifgiopstivdorhitdd-aul t

| ocation. A i{@$tof BEWéP JetddmiBSERydblss entitles a subst ati on of
the chain other than the | ast - 16 -

automatically to send a dedi cated response nessage under  the boundary
condi tions represent&ddabahas (DB) contalﬁEn&;chafupbalme&suauﬂmm& det ai
with the aid Ie [ ed_(n FEi e
assunmed 5 (tl?j;] “TH s cagicei%(ha beggﬁgéggé é JiEsT é%cae tdﬁ% eess'? .
i n-terrogati GMhesshge aAB wdad.cho avﬁgwomeqzte@l \ﬁa‘d @(stem pledndigost at i on

U8 despite fagsh ng f eeMdhimuidst @b e Whields i(k _I)heof“ h@q@mﬁhgt he | ast
substation Ul2. A transm ssion bl ocking tine |nstorun|n _

the 10  suldXPWRY &FW%%‘W%Fé‘blﬁeéﬂFﬁb"Pﬁ (N@ecahseﬂéﬁy apd data,ositjon
of the substait®n d¥ tap datackeom, the Gioufi-icurrent circuits (ES1L,

ES2) . A central control unit (ZSE) feeds in the interro-
gation message (GAB, KAT, TAB) addressed to the last
substation (Ul2) of the chain. Said interrogation message
is relayed from each substation in the direction of the
last substation. After receiving the interrogation
message, the last substation feeds in a response message
(RAT; AT12) addressed to the central control unit. It is
only given the presence of changes in status in the case
of connected operational devices that, after receiving at
least one response message, each further substation feeds
in a dedicated response message containing the changes in
status.

FIGURE 2



so long that, in the case of an undisturbed further transm ssi on of

the test interrogation nessage TAB from t he substations U8...Ul2, one
of the response nessages 15 ... AT8 would have to be
received before termnatio id transm ssion. Since, in accordance
with the present exanple, this is not possible because of t he

di sturbance, the substation U7/ feeds into the chain a dedi cated
response nessage, for exanple of the AT7 20 type, addressed to the
central control unit. This is recei ved by the_substagions U6... Ul
before their trans- m ssion bl ock tinmes TW E . TW®¥1) have kxpired.
As a result, the feeding in of dedicated resP® 3 !

AT6...AT1 of these substations 1is suppressed.

3sa h
‘\ZSEeqment ly, in
t;&ion U7,

t he present. exanple, only the response ssag
which is situated as the | ast reachqggéggtatio pstream o
t he assuned fault |ocation, re €S oy cent rjal I :

whi ch, thereupon, can identify the flault cati on. is to be
"~ seen fromthe representation in T@nf the transm ion;!'ock
times TWULL) ... TWU?). .. TW bt akei ons becofE =
respectively | onger between two su a |oé§ ifn A hg, directiypn of -the
central control unit ZSE by an anount =Ch Ccehrqgs as

possible. This ensures that only the | a8® still edchapl-esgubdstation in
the chain, which thus no | onger recei ves any orse'nessages from
subst ati ons situated further on in the directi off fhe | asts
substation, dis- pat ches ﬁzFedicated response megsdge. This |}
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-717 - renders it possible to |locate a di sturbance in the databus or one

of .the substations of the chain i Il'BTb and qui ck way.

Pat ent cl ai ns 1. A teleqzzp en1for noni toring operati onal
devices (NBl...NB12) of a power sup Iy systen1 (N11), having 5 a)
a "databus (DB) which conprises a chain of - subst ati ons
(UL...Ul2) which are respectively connected to at | east one
oper ational device (NB1...), which are connected at system points
(NP1..) to grounded cable shields (KE) of 10 nei ghbori ng
cable sections (NKL...) serving the pur pose of power

transm ssion, and which feed data | o, or tap data fron1 he

ground-current CIrCUIbS\ DN o (BSI~ES
sections (NK1, m 2) ,omav,gng ,55

dat abus ( DB)

. N

per, prgcessi ng,.cycle
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c) the interrogation nessage TAB) is addr essed

to.the | ast substation (Ul2) of the recei ved by each

subst at i on (Ui, U2...) and fed in aneM/ln the direction of the

| ast substation (U12) ‘ “of thefchain, d) after receiving the
i nferrogati on nmessage (GAB, KAB, TAB), the | ast substation (Ul2)
feeds into the chain 25 a response nessage (KAT; AT12) addressed
to the : central control unit (ZSE), and e) given the

presence of changeg;}n status in the case of connected {?
operational devicegy( 1..0 NBh , afterfy > |un n égfas one
response message (KATE&iTé? 5% 1k§ YeDf éhrl gﬁbs

(U12, U1l ... =P T eacn wOTTReTSupstati on (O I UI0. 7. UIF Teeds

into the Pg |t|on to the at |east one recei ved
response nessage, ﬁ%@t é\ sponse nessage (AT11.. AT1)
addressed to the ce =fentrol unit -

19 - (ZSkE) and cont ai nr changes in status. 2. . - The
device as claifged in claiml, in whic response nessage (AT12)
addressed to t.lge central control unit (ZS . | ast substation
(U12) either cghtains 5 current changes in status nect ed

oper at i onal devi ces (NB12) or, given the absence of changeg_;
status, is an brevi at ed response nessage (KAT), mhosg.u-

--v-‘-

. — kA-T-




10 3. The device as clai ned im1l or 2, in which t he

i nterrogation nessage addressed b central control unit (ZSE) to
the | ast substation (Ul2) is an abbreviated interrogation nessage (KAB)
if; in responsquk" to an interrogati on nessage (GAB), no substatagn has 15
addressed to th entral goniy ol ,unit, (Z8F) peregponsy { madsag
(AT12...AT1) cofpai ﬁngsﬁa&?resﬁn Qi.'gat l{égi et heg"p _&aste;oft%onn%ct ed

receipt is nonitored by the centr3¥_ o) | unit (ZSE) (Figures 3, 4).
[
he

oper ati ona e , -1~ T (Frgunes 3, 4). 40 The
device as cljai ned i im1l, in which the 20 interrogation nessage
addressed tg_the |2 bstati on (U12) is a chain interrogation
message (GAR), |im-8ecQ~--- dance with which the | ast substation (Ul2)
and, after [  receiVing respoQse nessages (AT12, AT11l...) of earlier’.
substations fU12, UIl....), each +er, substation 25 (Ul1...U1) is
caused to feged in a response nessage AT+ AT1) which is addressed
to the centr@al control unit (ZSE) and contai ns arttes t he current
status of ‘the respectively connected operational devices [ZN®l2,
NB11...NBl) f(Figure 2). 30 5. The devi ce as cl ai nedeI=R{ cla%&Ll in
“whi ch the response nessage is a test interrogati of=mEssqdug éh Bﬂjif
the central gontrol unit (ZSE) has received no re eia.e s ge ( KAT,
AT12...), whereupon a substation (Ul...) f eedSZm ol tlhe cABIR a
dedi cated regponse nessage 35 (AT1...) addressed |tpjthée ﬁfﬂkial control
~unit if, witlin a block tinme (TW...), mh:gﬂ:dju- ds \o posi tion of
the respectife substation in the chain, === : AT44 .
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no response message has been received froman earlier substation (Ul2...).
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