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“POWER BALANCE” — a program system for the ODRA 1325 digital computer

Jadwiga Grubalska , Anna Kurleto , Krystyna Lesniak

As the computer appllcatioh in the regional power;apabiiities as well as in
perfectioning the system~of the information transformation in ti. ’ real time
is being developed , the necessity of elaboration of algorithms and programs
for many etatistical problems is also rising. Ome of these problems is

current preparation of the actual power by means of the program System
called “P(~V!EP BALANCE” on the UDRA 1 300 digital c mouter .

This system consists of several utiliz ble programs and is employed for
the ;Iresent way .~ of the electric rower system management. The computat ion
system task is to organizetautomatic recording of~l~~~ urin~ values in the

half—an—hour cycle ( the actual power mea:~urements~~~t~e values of the sygnals
of the power automatic control (ARC) , the preparation &t’ of the specific~ tian~
concerning individual Joads of a regional electric pow~’r plant veil a~
the calculation of the demand for the actual power in the area.

The P0” P BALANC~ system functions under the control of the operational

real time system (SOSAPI—ODM) and uses the telemetric and initially transformed

actual power valus obtained from the area individual p wer plants as well a’

from the line serving for the power exchange with tile neighboring areas.

At present , not from all objects in the area the mearurementr are being

sent aut matically. Therefore, it is indespensable to supplement the actual

power measurements by means of the alphanumeric keyboard , dianlay monitor

which is the input—output equipment in t’n~ abqie mentioned system.

The POWER BAL ’.NCE syotem helps a dispatcher to control the~current changed

values which are memorized in the system dita collection . The questions

put to the system and oxpresn~d as a mes age outgoing from the display

monitor keyboard brings into life a picture on the screen. This picture

comprises specifications of loads of individual groups of rower plants or

the area oow - r balance.

P0”ER BALANCE sistem dlscri”tlon

The system consists of four real time programs and an input program. All
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programs are related to each other through the BILANSv DSØS data joint
collection. This collection is com nomed and brough t ua to date  ‘‘n the
grounds of the power momentary measurements an well an the magnitudes of
the slgn ds of the automatic power control (ARC) and the telecommarid
system of the p0/er manual control (RRC) /All these data are being taken
very 10 seconds (they are provided automatically by means of telemetric
systems)! after their averaging and memorization by the SOSAPI system
in the 2—minute cycle.

In the mUA$.~ . os~~ collection , the set of the averaged and verified
measuring data from two minutes following every ful l  clock hour or ha11,
an hour of the day .,A part of the data (the values of the measurements of
the power which are obtained in a non—autotnatical way , the f requency
measurements as well as consumed power l imits) is introduced into the
system data set on the periodic basis by the dispatcher from the alphanumeric
keyboard of the display monitor . These data are introduced only for the
full clock hours of the day. On the other hand , fo r half-an-hour  periods
they are calculated as the arithmetical averages from the measurements

made at full hours (the preceeding hour and the following one).
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Fig.l. Diagram of the POWER BAIJANCE system sets and programs.
Key ; (1) Input data; (2) OperatIonal System; (3) Basic sets;
(4) Programs of p.ower balance system; ( 5 )  Sets of power balance
system; (6) Results; (7) Group of actual telemetric measure-
ments; (B) Messages; (9) Keyboard monItor; (10) Requirement
to complete or correct data In set ; (11) Balance ; (12)

• Requirement to show the contents of set or calculation results
balance , (13) Around O’clock report .
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The system comprises the following programs:

UPOM — the program of the preparation of ve ifled and averaged telemetric
measurements in the 2-minute cycle;

BILE — the program introducing the averaged telemetric measurements (pre.-
pared by means of the UPOM program) Into the BILANS~~1~6øl; set In a ha l f—

an—hour cycle ;

UD25 — the program which is activated on demand introduces data into the
BILANSv DSølset from the alphanumeric keyboard of the display monitor ;

WB3~ — the program which is activated on demand.~~i this program individual
procedures edit the pictures designated to be shown on .ttie monitor screen.

BIMO - the input ro~ram of the round o’clock reportç preraration and feeding

with it the ~4~gi~~~mp -4~-~~~ t~~ The around o’clock repurt includes also

lists of p~rticular groups of power plants as well as the actual power

balance of the  area.

The diagram of the data sets and system programs relations Is shown on Fig.1.
The real t ime programs are located In the program library of the operational
system in a binary form. These programs are activated in an introduced working
cycle.

The non-cyclic program names (UD2 5 and WB33) are written~the tables of the

interpretation program of messages from the keyboard of the INTE display

monitor /3/. writing the message on the display monitor alphanumeric keyboard

introduces one of the programs interpreting the message contents and
realizing a prope’ procedure Into the operational memory.

The principles of preparation of the actual power balance of the area.

The lists concerning the area actual power production along with the computed

power balance re~reBentl a significant fragment of the dispatcher’s sheet.

The dispatcher calculates on the basis of the data relating to the actual

power production the following:
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— ~lr~ total of the actual power of ~~ team electr ic  stations
— ~h.e total of the actual power of ‘the induntr iaj .  power stations p ,
— total of the actual power of hydroelectric power stations

actual power producer’ In the area

P.r 1 ~ P2 + Pu’ f p

exchange o f  t actual ~~~ ~ t .  e th e r  area or region

2 —

(Pt is an ~~
- 

~~~~~~~ ~~~~ through the i—line with the z area; r is ~~~amount

of lines, through which the exchange with t h e  z area takes place).

the area’s e change balance

w
P. —

z- 1

(W is the amount of areas involved in the exchange) ;

the power plant load with the actual power :

Pa,, + P.

the li~d correction depending on the frequency changes:

. IP — 2 .2~~~. - ~ p.,. . f
1i~

characteristic frequency; f — the frequency in the electric energy

system));

the demand for~actual power

Pi~ii. — Pot. 4- IP

P — limitation of the actual power suonlied to customers)og

the variation coefficient of the factory power plant load :
inhi P,

the variation coefficient of theflactual power demand o~—~~r~--~rea

In order to perform the above nientlonod c91 ulatione, in the POWER BALANCE r
system there Is a special procedure designated for two programs of the system ,
namely - wB33 and BIMO, The first one calculates all balance positions for
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• six full hours back, beginning with the hour introduced in the me’ sage
written on the alphanumeric keyboard of the display monitor, However , the
2nd erogram is being calculated for every hour and a half. an hour of the
day with a complete data set.

Preparation of the lists of verified and averaged values of the telemetric
measurements

The lists of verif ied in~ averaged telemetric measurements are being made
through the UPOM program .which is activated autamatically through the
operational system in the 2—minute cycle. The program in put data are the
telemetric measurements presented in the tables accumulated in the
ANALOG 15 MIN collection which are prepared by the SOSAPI. The averaged
value is memorized in the measuring word. This part of the word is being
transferred to the MESSAGES collection.

The averaged measurements (after the elimination of incorrect measurements)

are arranged in a given sequence according to the requirements of utilizable
programs. In the POWER BALANC E system this function is being performed by
the BILE program.

Data actualization in the BIL.ANS~~DSøL collection

The BILANS, ns~~i c~~~~ction comprises the lists of measurements of the
actual fle er , v 1UO ~ o~ the ARC and RRC signals as well as the customers ’
limitations from every half an hour of the I, (I—i) as well as1~~i_2) period ,
where the i—Index is related to the actual period (24—hour period).

The BILE program :~ctiyated automatically by the SOSAPI In a half-an-hour
cycle actualizes a part of the BILA N~ç1 DSØ1 ~o~~oction comprising the

telemetric data from the •-ctu~l 24—hour period and inserts the averaged
2 ’

measurements from the first two minutes after the full o’clock hour or after

half an hour of the day. The part of the collection , which is not provided

with measuring Values by means of telemetry , Is being actualized on the

basis of the data taken from the display monitor keyboard. The data obtained

from half—an—hour periods are not memorized and calculated as the arlth netical

average of the measurements made In two succeeding ~~~~~~~~~ hours (in the

preceedinA~ and following one).
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After the midnight of every 24—hour period a p ar t  of the  co l l ec t ion  re lated  to
the (1—?) is being transferred to the archives collection and the remaining

data are moving n order to find place for the data from the current

24—hour period.
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Fig.2. l;xample of a fragment of the picture on t~ e mon itor with the  curr ent
actual power balance.

~~splay monitor employment in the POWi~R BALANCE system

The display monitor is an input—output equipment through which the informati-n

about the required changes of optional values in collections are being

delivered or the demand to show the picture on the ~creen is also being
delivered. Ani information or d emand must become a an approt~ dte message

which consists of the following: PUOGRAM NAME , PROCEDURE NAME , ME ;~AGE

PARAMETERS.

The programs realizing messages perform the following functions:

they complete and correct optional values in col l ections (the UD25 program);

they edit the pictures which are to be shown on the monitor screen

(the WB37 program).
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Both programs consist of a number of rroceduros w~ ici~ realize the presented

tasks. The UD25 program individual proc ’dures realize the following tasks:

ZZ — writing into t~ie coll.~c~ :-c~~~~1 t.~ full set of the values of the

measurements vhich ~ro not being del i vered automatically;

ZG — the completkion of the lacking measurements in the collection or

correct ion of the earlier memorized measurements from ne or several objects

of the area for the given hour of the day;

10 — th e int ro duct ion of the values of measurements from one object in the

area or from several succeding hours of the day ;

LI — the introduction into the proper portion of the collection of the

initial values of’ the counter of half— an—hour periods of the 24—hour period

of the day.

All procedures of the WB3~ program edit the lists in the form of the nicture

to be shown on the screen of the monitor for a given hour of the 24—hour

period.

Procedures of the  WB3 3 program realize the following tasks:

BO — the calcul’~ti~~n of the actual power balance according to the arinci ples
of ~~~ preparation of the balance of the area actual oower;

EZ — the ere - aratlons of lists of the condition of’ the princi’~~l power station

load;

OE — the calculation of the total of load of the principal.power station ,

hydroelectric ones and industrial ones~~s well as the preparation of of the

list of the load condition for the area power station;

WM — the calculation of  the balance of the exchange with an area or a region;

DO — the calculation of the 24—hour period of the load course;

DZ - the calculation of the 24—hour period demand for the. actual power of the
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area as w e l  or; the preparation of the lists to be shown on the monitor

screen. Besides the above—mentionud , thin procedure enables to nrint the

daily demand on a paper tame (to be UEL by the forecasting program)’

AU ‘rocedures may realize their functions de’iending on the introduced

r~s r’Lmeters for the d-~~~ from three succeeding 21+—h our neriods: 1, (1-. 1)

as well a (i—2) where A1 is a succeeding number of the current 24—hour neriod.

When realizing the VJB’3 erogram , the edited picture is sent to the buffer

and shown on the monitor screen through the operational system /2/. The fragment

of one of the su :gested pictures is shovm on Fig.2. An entire picture here
comprises the area eower bal ance for 6 different hours and 6 h a l f — a n — h o u r
peri ods ‘f the 24—hour oe r i ’d  of the day (columns) • The power values are
given in megawatts and the control sygnals and frequency in hertzes

ire -ir :sti~ n of the 24—ho~~ reriod report on the balance of the area actual

power

The calculation of t~ e area actual balance is being performed through the

B I MO program in the input way. The data related to the actual power load of

particular orincipol power stations , as well as hydroelectric stations and

industrial ones, the data related to the power in the exchange mower lines,

tho se rel at ed to the ARC an d RP C signals , as well as to the frequency and

limitations v.’hich are being collected during the entire 24—hour period and

memorized in the BILANSQ DSØI. cr~ loction. On the basis of these data, the

BIMO pro,-~r “ co~ pute~ the ~‘-r .’rr b. ‘ance and sends a 214—hour period report

with th 1~~~t of the power station loads and the area actual power balance to

the line printer. This program makes possible printing the report (F g.3) 
- 

-

for the last 24—hour period or for the next to the last one, — (i—i) or (1—2).

One side of the print includes the results for 6 hour~ and 6 half—an—hour
perperlods of the day (succeeding columns of the print). Th e whole print
consists of 12 pages. f

final remarks

r
The current recording and holding the statistics on the actual and passive
power /1/ 18 a part of the OBSTA system which comprises the statistical data
Indispensable for the Ot*4.
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‘rogae-nt of the 1~~hour ~er1od re~ ort priot.

On the basis of the OB:TA system project , after taking into cohsideration

the users’ demands and technical oos ibilities , the PO\’/ER BALANCE system

has been worked out. This system com prises the actual power statistics and

makes possible the classification of the data into collections as well as

rendering them accessible to the dispatcher in the form of lists transferred

to the din~lay monitor and line printer.

There is a possibility to em’loy the system in the current recording of the

r,assive power (afrer proper telemetric measurements were introduced into the

0DM).
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