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AN ON-LINE TECHNIQUE FOR TALXHA POWER STATION JNTERLOCKING
USING A TOPOLOGICAL DESCRIPTION
1o o) gogbdl oyl 1eaboe B tl aSl 1o B wllis s dase W6 b G s

E. Abd-Rabonh
Faculty of Engineering.
Mansoura University.
Mansocura. Egypt.

Jio 3 o ladt smn il pl b 5 Gtio el @ lSCAdl pas A3l pe - Rl
oy ma¥ly gekaladd Laandt Glal Godes MiSie cocee! At aSUl 3EIhJl aL sy
[CR K W 5 alsﬁaﬂ ohe 3 wlglodl by 2 Aa) pos aSedes ptai el wadbe
b_.__..JJJIL.‘_\h—n 133 ploscel le tean, deta, Jlgwdt 1 3 'G‘J..a\.\-ﬁt_;i_,l.x.n
v,,J!fgwlaJlridaﬂJJxLAm_JﬁnJJaLyaA. ane Q$_\;Lq pht y3dl y st
da_Ses bl poleie bl gill g posidad)l ajar Lo ol by sl sda Godsn)

AW R NP TR S ., oo 1o Sany At s Jes Siss) L A sSse
Sl sy Ggan atey ASLASl JS2 OIS 1l Laie Sl S sl bl gl by 2
S & datalg allas 1) 3o 0s ar) 43 w_, PR CEVRPE S-S || P U PN L _’f
Ll Gobdl e jizes es| 1S uWAJJerJJ1#UIuM)JIUJs [EWINST
Uchl;x;lm;f Lﬂaiht s RALha el Sl gl B R I e T -y

e LI [ENN | [V D o) NS | Y I N Wy [P RU JEE
[ PN Jloas laoi 1S . asmidl elelald Sl el el wyan Sand ad150)

las, NSs 305, Juazndl L8 el 1ol adoul

ABSTRACT

This paper pregents the appliction of a3 new i1nterlocking
method for Talkha power gtation using a digital computer. The
new method 15 found to be more efficient, legs expensive and
more flexible to fit any topological wvariations that will be
happened in future in the networks than the conventiocal
methods,

1. INTRODUCTION

[n the early days of the electricity—-supply industry,
there was a tendency Lo rely on the human operator wvigilance
for performing switching sequences correctly. Almost. only
the simplest form of deterrents, such as padlocks, were
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provided. However, as the complexity and importance of the
high voltage main tLransmission system increases, the human
operator wvigilance alone will not be gufficient for
performing the switchgear operations. So, it is important tao
use some form of interlocking. B

As regards the interlocking, there is a policy of
complete interlocking in which every ceontingency is covered
and the reliance on the human operator vigilance no longer
exist. The interlocking arrangements used in this method may
be electrical, electronic, mechanichal, or pneumatic. The
construction of such arrangements is based on a number of
rules which can be easily understood by using interlocks
algebra (3). However, these interlocking arrangements are
very expensive and it is too difficult to modify to follow
any variations in the network configuration. Moreover, if a
scheme fails the operator could, from former attitudes, be
unthinking about an operation it was performing and cause a
gyastem fault.

This paper presents the application of a new method of
interlocking using the digital computer. This method uses the
topological state of the power sgystem which is stored in  the
computer as a hierarchically structured data base to perform
the interlocking and fast on-line topology processing is
carried out. So, this method can be applied with more
flexiability and any changes in the system configuration can
be incorpecrated more easily. The new methed is applied to
Talkha power station and the results are presented.

2, TOPOLOGICAL DESCRIPTICON OF POWER SYSTEM (5]

For a description the following notation of a full
object descriptor, consisting of the parts: LOCAL, NUMERAL,
PARTIAL and SPECIES, is defined:

"' *“ABCDE ''12345 'ABCDEFGH (ABCDEFGH]
or for short:
SR PRI ¢ (ILY - R ¢ |

In the chained form all species of one partial reside in
one common bracket; for the stock description their sequence
is irrelevant. This degree of freedom, together with the
assignment of topological properties to species, is uged to
design a syntactical notation of potential field topologies,
Connections to objecis outside nf the field (partial) are
described by references, For that aim the species are
classified according to Fig. 1. The class (1 or 2) of the
species as well ag their further topological properties are
seen from their names and can also be derived from their
numbers. Species designated for bearing a reference have to
be assigned a data element of appropriate length in the
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dictionary.

|

Topoleogically Topologically
non—-relevant species relevant species
| .
Topological class 1 Topological
{without refernces} clasg 2

l

wilth with wikh
Q-reference V-reference J-referenca Groundes
{Junctors)

Fig. 1 Topoleogical classification of specres

2.1 References

Referencing is done from two sidez., 1.e. from object A
to chject B and from object 8 to vbject A. There are Lthree
types of referepnces available:

The Q-reference consists of the full descraiptor of the next
connected (2) which 1is enclosed by round brackets and
attached to the species— (l)— name:

'L Ny 'Ps [S1 o /Q "Lz "Nz P2 (Sz])..... |
The V-reference can refer to a plurality of objects (2,3.4..)
in the sans nuneral packages ., V-references are sxclusively

assigned to 32 standard species which are called JUN for
"Junctor”. These are eospecially useful in describing busbar
segments,. This refsrence has the form:

UL M Py (JUNL3/Y ('P2z (Sz] 'Pa (S8 Pea [Se) .. ... T

The J-reference is referring from an object to a Junctor in
the same numeral package. As the junctors are numbered and
the number i1s not allowed to be duplicated in one numeral
package, 1t 13 sufficient to mention the junctor number in
the topological addition of the species name, e.g.:

150 1 /J31, 1303/J2

2.2 dvyntactical Teopeclogy Descriphion

The following rules apply Lo the seguence of species
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within one partial package [2].

~ A sequence of topologically relevant species forms an
asgociation, which is limited by topoleogically non-relevan

absolute species or the brackets in the partial package.
Intercalated relative species are not concerned.

— Class 1 Species bind to the next class 1 Species preceding
and/or following in the association. Intercalated class 2 or
relative species are not concerned.

~ One or more class 2Z Species stated in sequence from a band
which is limited by class 1 species or the limits of the
asgociation. Class 2 species bind to all species of their
band as well as to the next class 1 Species preceding and/or
following. Intercalated relative srecies are not concerned.

By these rules a chain of series connected switches of
any length can be described, allowing for a one-step fan—out
of any number of switched branches at the beginning, end, and
all intermediate points of the c¢hain ({see Fig. 2). This
structure is sufficient to cover most of the practical field
configurations. Seldom appearing, fan-outs of more than one
step require the use of 2 standard-species BOPE= Bracket—-open
and BCLC= Bracket—close, which mimick the structure of the
mathematical bracket-operations, thus extending the syntax to
cover any topological tree structure. Very rarely occuring
meshes within fields {partials) have to be closed by applying
references.

The facilities of the topoleogical description are
further enriched by standard gpecies depicting fixed
connectiona (PEC/Q, CON/J)}, and digconnections with (SEPAR)
and without (SEPOT) isclating capability.

K

B AL AR &
LY ST S

-~ T

I Class 1 Switch
Q Class 2 Switch

Fig. 2 Maximal structure depictable by synlox without
"BOPE™ and "BCLO™

3. DESCRIPTION OF THE NEW TECHNIQUE

A full description of the method is given by Abd-Raboh
(8] and can be summarized in the following. The topology
description of the system can be derived as defined and
commented by Rumpel [5]. This description has the facilities
of declaring operational objects and describing their
topological connections, their states, properties as well as
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the operational processes, The structure of the new topology
ig deduced from the operational terminology of wutilities.
nations and abberviated names. This toplogy can also be
derived from the special opserational terminclogy of one
utility. [t is so formalized that it can be translated into
data seta on machine-leval applying general rules.

The derived topology allows the effective search for
"through connactions” which only contains the outside
connections of the power station part under consgideration to
further parts of the Unified Egyptian Power System. The basic
rules for the interlocking system (8) have been transformsd
into two decisions. One is "0Old through-connection” (before
using the switch unit) and the other one 13 "New through-
connection"” (after using at). In advance; of sending a swikch
command, for example:

LSWI = ON

where LSWI = Line-Switch. through the computer by means of
the power station description and according to the state of
the circuits. teats, whether the basic rules have bheen
observed or not. According to the regsuit of the interlocking
test the operator receives the message: "Cleanr Swilch
Command"”  cr "Block Switch Command " with additional
identification of the blocking reasons. For example: (¢t (s
not allowed for LEWI = ON due Lo the connecition of the sarth,

4. PRACTICAL APPLICATIGN

The new method is applied to Talkha power station for
which the single line diagram is shown in Fig. 3. The
topological description of Talkha power station is shown in
table 1. A FORTRAN Seventy—-Seven program has been written to
perform both the Field interlocking (Tanta) and the station
interlocking (Talkha). The running time of the program on the
computer ATAR! 1040 S is found to be 0.14 second for Field—
interlocking (Tanta) while for the Station—-interlocking it is
found to be 0.6 second (Talkha)}.

5. CONCLUGIONS

This paper presents a methed for Talkha power station
interlocking uzing a digital computer. By using this method,
there i1s nc constraints imposed upon the new topolagical
technique as 1in the case of using conventional techniques.

It is possible to modify the computer interlocking and
topology description to fit any wariation in the networks
configuration. In addition, all the conventional techniques
were hardware based and requires very expensive apparatus and
ingtrumentation, while the new topological technique
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presented in this paper is software based. This fact makes

the new technique. in addition tc be more efficient, legs

expensive,
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Table 1 : Topological description of Talkha power statlon

"UTALKA

"220

'5US1£JUN11/vt'TnNcB1squJ11J'Tnutnsux/J11J‘znGEBISHl/J111
ZAGTASWI/JI11) " TRILIBISHI/J111 TRZEBISHIZJ11]
"TRICB1SWIZJ111 TR4CBISWI/JI1) TRSIBISHIZJ11]
"KIB1SWI/J111))

"BUSZLJUNZ/V (' TANLB2SWI/JZ) ZAGCB2SWI/J2]1  TR1(B2SKHI/J2]
"TRZ(B2SWI/J2]1 TR3ICB2SW1/J21° TR4LB2SWI/J2]
TRS[BZSUI/JZ] KIB2SWI/JZ21)]

"TANLX220/Q( " 'TANTA' "220' TALCPEC/Q]) JASWIZJIL]

"ZAGLX220/Q(" " " ZAGZL' ‘220" TAL(PEC/G]) QSNI/JilJ

"TRILBISHI/U11,B25UI/92, CB=R,PEC/Q (" TnLkn "1 TRI(PECI/G]}]

'TRZ[BisuI/J11 +BISWI/JZ,CBeR,PEC/G(" " "TALKA "1 ' TRZIPECI/Q1) ]

"TAIIBISWI/J1 BZSUI/J? CBsR | yPEC/G(" " "TALKA' "1'TRILPECI/G]) )

TRATBISWI/ZJ11,B28WI/J2 CB-R yPEC/QC" " "TALKA "1 'TR4IPECI/G1)]

TRS[BISWI/Jt1 BZSuI/Jz CB*R,PEC/Q( " "TALKA "V ' TRSLPECI/Q])}
'KEB15NE/J11 CB*R BZSHI/J2}
o
‘TR1[PEC1/G("'TnLKA"220'TR1[PEC/G]J,TRDQT,
PEC2/G("‘TaLKA"ii'GENI{FECIGIJJ
'TR?[PEC%/Q{'"TQLKQ"ZZU'TRZ[PEC/G}I,TRDAT,
PECZ/Q{" " "TALKA' "11 ' GENZC(PEC/GQ])]

'TRJ[PECIKG("'TQLKA"ZZU TRI(PEC/@1) ,TRDAT,
PECZ/Q(" " " TALKA " { EENJ[PEC/G])]
'TR&(PEC1/0{'"TQLKQ"ZZG TR4IPEC/Q1),TRDAT,

PEC2/Q(<~~~—~~ 66KV —————— >)1]
"TRSCPEC1/Q(" " "TALKA' ' 220" TRS3CPEC/G)) ,TRDAT,
PECZ/Q (K-> n- GEKV = — e >)]

1t

'GEN1{PEC/G("'TQLKA"1'TR1£PEC2/G]},GENDQT]
'GENZ[PEC/Q["'TQLKA"I'TRZ{PECZ/GJI,GENDQTI
'BENEEPEC/G("'TQLKQ"I'TRJ(PECZ/G]},GENDQT]



