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Man - digita! Machine Conversational System [(perating

e in Reail Time

by

Jacek Zwolinski and Stanislaw Mikolajcazyk

e

Uata Frocessing Center of EiEA

UDC 6cl.3.06: 621, 311.1-52

In 1971, after the CDC 1700 machine was installed, the work
started at the State Fower Distribution with cooperation with the Electric
Power Institute on the creation of on-line system, which weould become the
base for the automatic power control,

At the present time this system collects, processes, verifies and
displays on-line the information on the power networx status., The goal is

thez on-line power network control.

beneral System description

fhe on-line system consists of several progrems with cifferent
applicaticns. The pasic group cconsists of 1/0 service programs for the
anzlog ano cigital telemetry oata. The incoming dsta are averaged in 20
seconos cycle anc undergo the initial verification. Followina that, they
undgerge the more detailed enalysis, are sceled, and written out in the
appropriate memory area. Such prepared data czn now be usec by all other
proaorams providing the informaticn tc the power network dispatchers.

A separate aroup of proorams in the on-Yine system,consists of pro-
grzms a8llowino the dispatcher a dirsct dislon with the machine. Their

role is tc provide the information about the current status of the power
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network. In the remainder of this paper these preograms will be referred to as
the oispatcher-mechine cocnversaticnal system, or short - the ceonverss-

tiocnal system.

The conversationegl system setisfies the followinc requirements:
- currently infornms the cispatcher about the status of the power
network { line loacing, vcltace, freguency, condition of connections,
ete. ),
- surpliee the informaticn on recuest,
The first task is performed by an asutcmetic display of messages ' |
about al' the renistered chances in the pouwer netucrk status ( especially
about exceecinn the limit of the measurec values or the status changes
of the switching apperatus). Also the messages coniirming the completion
of tne instructions issuea oy the cispatcher to the power plant.
Ine secunu tasxk of Lhe conversational system is performed by pro-
vicing on regquest the infogrmation acout the work of each power plant,
status of thne switching syetem in the selecteo sites, loadinc of lines,
transform=rs, etc. This informzticn can be presentec, depending con
the dispatcher recuircnente, in the form of tables, grophs, station
diaorams or reports. The oispatcher, usirng the conversational system,
can rontro! entire on=line system, en, enter the time corrections, con-
trol the informetion input to the connuter from various measurcment
neints in the power network,
The rponversstiona) system co sists of severz)l interacting progrems.

The general syster diacram is shown in Fig 1. !

Jala Ccase

Ihe conversotional system uses constent and veriaule data.

T .

The constant data set consiets of information cescribing the in-
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dividua' elements of the pover network ( staticns, lines, tronsfoimers ),
and 2lsr the param ters of these ¢lements anc the maxicum 31lowzble values.
Trie constant data set is loaded into the computer memory ana is changed
crily wh n  he netuork eglements cnance, The constent data set includes
glso the pardamceters a scriging tne instrumentztion.

ine varisule cveta set consists of information abcut the concition
Cf pOwel NelwoIk, such as: measurement of generatec powsr by tne in-
Giviuvual pluck anu power gplants, flow in the lines, lcesuing of the trans-
formers, information about the current status of staticns ( coeiticn of
switches ) etc. The varietnle data cre sent from the individu=! measuring

roints cyclically tc the computer, usino the telemetry links.

The Formating Frorrams PIADMZ and MIVDEM

The tr nemission of the disr-atcher instructirns to the computer
uses the PTADMZ and M1 DEM rropgrams. The MTKDEM program allcws the
inforration atcut the power network to be presented in the form of
yraphs, staticn gisygrems or certein tables on the graphic moniiors.

ihe PI1AUNMe procrem allows tu gbtein @ mcre detaileu information
an verious peilpherel vevices ( moniwvors, printers). Both proyrams gre
cellea by the opereting system after the vispatcher issues the recuest,
The rzguest consiste of four-charecter text, which is the mnemonic of the
selectec sub-program, snou certain numericel velues.

The FTADM? pronrem dare the fo'lowing:

- reccanize the instruction rnemonics,

- decodes the numerical parsmoters,

- initistes the a provriste subrrocaram.

The instructions executed by PIADMZ can cause the changes aof the
gntire on-line systen wpik, control the telemetry deta collection and

proviu the intocrmation about the power netwcork, For example, Jhe
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instiuctiion.

/ BLOK,p,q
causes the blocking out of the telcmitry input from the me.surement points
frer p to a. The bleekino c2n be made §If the instrument is m=lfunction-
ira. After the malfunction is removed, the telentry input ca2n be un-
hlock=d by
/008L,p@,q
The in=truction
ZLT8T  pyyd
Causes .he listing (c we printec on the peripheral device 1, of the
MeasuledicnNt points from g to g civided into the blocked ones by the dis-
patCher eonu ohie demegyed cnes. The list cesn't incluce the measuring
points thet work cerrectly. Thics instructicon 2llows for the contrel
cf the measuring system opereticn.
Cther dispatcher instructions coulcd for exzmple, be the correction
of tre current time, if it wrs chenaged by the momentery malfuncticn
of the cn-'ine systenm, or change in the parameters describinog the in-

’

dividuzl mea=urinn points for examole becsuse of the change in the

allowed Ypadinns), The giccatcher can issue the inctructicn to list the

reports about exceecing the #)lowed values, cornnections, gisconnections

cr malfunctions cf the mecsuring system. COther instructions allow

Lo print voricus reports ang taules asoout the wor< of the pouwer network.
ihe moduler progren structure gives it a flexibility &llouing for

ielatively ecasy audition of the necw instruction or chenge of the existing

ones. Indivicual instructions are executed by the PIAOMZ subprugrams, or,

in the cese of more complex taesk, the PIADMZ2 calls the separ=te program

trzneferring the 'ist of necessasry parameters.

The MIKDEM pronram serves tro provide the aispatcher the informetion
abnut the system work in the araphic form. The procram can be ca)led




only from the grephic monitor. Its task is to prepare the list of
parameters fcr the progrem cisplaying the oiayrams of power plants,
netuorks, tabulated data on the work of the power netuork ( program
PICTUR ), or for the CURVAT program, displaying the time-variable
agraphs.

The dispatcher after issuinc the zppropriately coded instruction
is able to cohi=in on the selected periphera’ devic

a) a p'ont stowing the measured value, ec. Power, &t the selected
point fer the Yast t hours ( counting from the current nhour),

b) station dieuram, network diagren, tebulateao data.

Ihere is o pussipility of acisplaving the pictures with the acta
descricing the past behavior of the power network; the maximum retro-

Skecllcn time is eoout 1JdU minutes.

URUKAL program

The incoming telemetry dete egre divided into three greoups:

- informetion ebtcout the state of facilities

- informaticn about the flow and lozdinag

- information abcut me!functicns of measurement system,

The fcourth groun ccnsicts of telecommands.

llsing thz information from the first orouo in every measurement
cycle, the corrent status is compared with the previous one. 1f the
chznge is detected, a report is sent to the oispatcher, consisting of
the tollowing elenents:

- Culfent Lime,

2
- name of the facility in uwhich the chenge occhLu,

- name of the cevice eno its now state.

For example the report may lcok 8s follouws

fte
— -
e »” v




abe

12:14 - R. JOACHIMOW - L.22(kV ANICLOW - ZAMKNIETC COLACZNIK SYSTEMU 1,
( 12:14 = R, JUACHTMPW ~ L. 220kY ANTOLCW - SYSTEM 1 SWITCH CLOSED).

Similarly, each measurrment cycle the informzticn frcr the second
oroup is analyzed ie, measurements of flows and losding. They are com=-
rared with the allowed values, and in the case of exceeding them, an
anpropriate message is sent tc the dispatcner. Also, if there is return
tc the normal situstion the sppropriate message is sent to the dispatcher,
containing tne tollowing infarmaticns:

- Current time,

- facility name,

- resson for the message - exceeging the sllowed value or return to
the normal stete,

- meacured quantity,

- 8llouwed value.

For example, the message may have the feollowing form:
19:2? - R, JANOW - TRANSF FOR 2.220/110kV *** CUESLCADTNG ***116MyA/100

The thirg aroup consists of information ancd repeorts on malfuncticon
or correct function of mezsuring instruments. Trkey are necessary, since
the nonreporiec breasx in measurcment, Or wWorse, erronecus measurements,
Coulu disturt the picture of the power network functicn. For example,
the messages concerning -the operation of measuring apparatus may lcok
as rollouws:
13:2b - LelZ - SUM OF HEAT FPWR PLANTS *** MALFUNCTION
19:35 - 2t0Z - SUM OF HEART PWR PLANTS *** CORRECT MEASUREMENT

The forth group consists of teleinstructions. Fart of the trans-
mitted instructicns from di-petcher tc the power plant goes through the

diaital telecormmand device (4). Tts rele is to simplify and increase the
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dispatcher effectiveness. “very teleinstruction sent is recordea in
the computer and cenfirmed in the form of the message displayea to the
disp tcher. The message consists of the following elements:

- culrent time,

- name cof the power -lant to whicn tne instructicon was sent,

- text instruction.
ror example, it mey heve the torm:
17:2U0 - TELEINSTHUCTICON TCU THE OYCHOW PwR FLANT = START THE GENCRATCRS
17:22 - TELEINSTRUCTICN TC THE TURCW Pw?R PLANT - RECGULATICN CLASS 4

The messaces ars autcmaticelly displayed on the moniter, printed
and stared an the disk. The meesaces cn the menitor allow for incirect
survey of the current netwrrk status, the printed messages allow for the
analysis of network work at any time., Tn additicn, the cispatcher is

able ‘0 reguest that the chosen messzges be wisplayed cr printea.

CURVAT Proygran

Ine uescrived ccnversational systen allows the aispetcher to monitor
the wurk at any chosen facility in the form of graph on the graphic
monitor. The graph can include the time interval from 3 to “& hours
prior tc the display time.

In order tec obtain the reaguired curve the gispstcher gives the number
of chosen facility and the number of hours to be spanned by a graph.

In that mznner cre can, feor example, analyze the loading cf electrical

block or entire plant, 1ine lpading, loacinn of the pumping plant,
water level,

The graptic rresentation of the facilities work is perforned by the
CURVAT prouram., The ogata base for the program consists of the measure-
ments collected ana averagea in 1o minutes intervals. The plot consists

of the broken line connecting the points representing the measurement
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values. fach arsph is oescribeo by the labe) containing: facility
nare, current measurement value, current time. The horizontal axis -
the time - 1s scaleu accoruing tc the requested nunpger of hours, anu the
vertical axis sccoroing tc ithe renge of measured values,

In the cese of tempcrary Lresks in Lhe measurements, the graph
Cunteins geps or singuler velues only. 1f there is a suspicion that the

measurement ie in error, the guesticn mark appesrs next to it,

Summary
The described dicpatcher-conputer conversaticonal system is the part
of the on-line svstem operating fer the GState “ower Nispatch. The con-
versational eystem, continually imcrcved, is sincple in explcociteticn, easy

to expanu ang i= very relizble.
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Fig l. wenerel ciazgram of the conversetionsl system. 1

counscle, ¢ - execution subprogiems, 3 - printers.
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