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1. CHARACTERISATION OF MEASURING
ACCURACY TECHNIQUE CENTRE

Measuring accuracy technique is theory about
measure, which expressive size of various physical
p;u‘umctcrs. about tools necessary on measurement, as
well as about processes on provision measuring
accuracy. Measuring accuracy central (next MAC) in
PreSov fashion The East-Slovakian electric power
station (next ESE), which insure of service in
production area, maintenance area, transport, electric
power supply and provide social services are
connected with this product. With consumption of
energy nearly is connected measurement its
consumption. In nowadays for measuring of energy
consumption are used electromechanical meters so-
called electrometers (next EM). ESE in practice use
single-phases and three-phases meters. Measuring
instruments are frequency pushing and go down their
calibration precision, for all that are needs execute
periodical maintenance. Under MAC in PreSov are
inferior 43 places of work (figure 1). These places of
work perform collection and change electrometers in
consumers, but servicing and calibration of
electrometers they can not perform.

2. ANALYSE OF CONTEMPORARY STATUS
AND PROBLEMS OF CONTEMPORARY
DISTRIBUTION

Systems of collection and distribution electrometers in
several years have crystallised to contemporary form
only on basis of know-how human operators. System
of distribution and collection electrometers works with
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1. CHARAKTERISTIKA METROLOGICKEHO
CENTRA

Metrolégia je nduka o mierach, ktorymi sa vyjadruje
vel'kost' roznych fyzikalnych veli¢in, o nastrojoch

potrebnych na meranie, ako aj o postupoch na
zabezpecovanie presnosti merania. Metrologicka
centrdla (dalej MC) v PreSove je stcastou

vychodoslovenskych elektrarni (d’alej VSE), ktoré
zabezpecuju prevadzku v oblasti vyroby, transportu a
dodavky elektrickej energie a poskytovanie sluzieb
obyvatel'stvu a firmam suvisiacim s tymto produktom.
So spotrebou elektrickej energie Gzko sdvisi meranie
jej spotreby. Na meranie spotreby elektrickej energie
sa v sucasnosti pouzivaju elektromechanické merace
tzv. elektromery (d’alej EM). VSE v praxi pouZzivaju
jednofazové a trojfazové merace. Meracie zariadenia
sa vplyvom ich prevadzky rozlad'uja a klesa ich
presnost’, preto je nutné vykondvat ich pravidelnu
udrzbu. Metrologicka centrala VSE §.p. zavod Presov
zabezpecuje  zber, distribuciu a  ciachovanie
metrologickych zariadeni tzv. elektromerov. Pod MC
v PreSove podlieha 43 vysunutych pracovisk (obr.1).
Tieto vysunuté pracoviskd vykondvaji zber a vymenu
elektromerov u spotrebitelov, ale udrzbu a
ciachovanie elektromerov nemozu vykonavat.

2. ANALYZA SUC’A:SNEHO STAVU A
PROBLEMY SUCASNEJ DISTRIBUCIE

Systém zberu a distribicie elektromerov sa za
niekolko ro¢né obdobie vykrystalizoval do sucasnej
podoby len na zdklade skusenosti operatorov. Systém
distribicie a zberu elektromerov, z metrologickej
centrdly v PreSove, pracuje s periddou jeden mesiac to
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period one month. It comes to this that plan of
distribution and collection electrometers enable to
serve surrounding places of work once a month. In
case of need of delivery electrometers to place of
work, out of created plan, is very difficult integrate
this delivery to timetable of distribution. To
distribution electrometers have available only one car,
which must to observe timetable of distribution. Be
impossible to do every place of work two times to
month, unless places of work would use own rolling
stock to transport.

Every places of work transfer their requests to
delivery of electrometers five days before planning of
distribution. They prepare electrometers to crates of
PVC at need of workstations in this time. They jug a
car PVC crates day before planning of distribution. In
due date (next DD), they make distribution asked of
electrometers to relevant places of work and after
discharge of electrometers to places of work they
make capture of wrong electrometers or electrometers
which need to make calibration. These employed
electrometers they deliver into MAC, where they
make maintenance at this wrong of electrometers.
Worker has 8 hours to charging, distribution and
collection of usage of electrometers, that much exist
one period of running. They repeat every second day
this distribution cycle of operations. As surrounding
places of work create 14 distribution groups (figure 1),
full month is needed in distribution and collection of
electrometers. Monthly car overcomes 2550 km.

Car which they make use of distribution and collection
of EM is lorry nowadays marks of AVIA, whose
tonnage is 3000 kg. Car make use of too on delivery
EM from producer and removal old EM to scrap
material. One period of running exist 8 hours. For
charging and discharging of EM during one
distribution day belong 3 - 4 hours. In transport belong
4 - 5 hours during single distribution day. Carrier
drops 3 - 5 places of work during distribution. It
follows that for charging and discharging of
electrometers need 40 - 60 minutes for one place of
work, during one distribution day. Yearly they
distribute 90 000 pieces of various measures after
surrounding places of work ESE. Average number of
electrometers at distribution for single place of work is
50 - 100 pieces one-phases and 50 - 100 pieces three-
phase electrometers per month. Identical quantity of
electrometers they deliver back from single of places
of work for maintenance. ESE perform revision and
maintenance 600 000 pieces of measures, in this time
they have in reserve 40 000 pieces of measures in
storage. Electrometers are transported in PVC crates.
Crates of PVC have tonnage 15 - 20 kg and are open.
On this account crates of PVC non-satisfactory
transport and store standards.
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znamend, ze plan distriblicie a zberu elektromerov
umoznuje obsluzit okolit¢ pracoviskd raz za jeden
mesiac.  V pripade  doddavky elektromerov, do
pracoviska, mimo vytvoreny plan, je velmi obtiazne

zakomponovat.  tuto  dodavku do  distribu¢ného
harmonogramu. KedZze na distribliciu a rozvoz

elektromerov maju k dispozicii len jedno auto, ktoré

musi plnit’ ¢asovy plan distribtceie, je prakticky
nemozné navstivit kazdé pracovisko dva krat do
mesiaca, iba ak by pracoviskd pouzili na prepravu

vlastné dopravné prostriedk

Kazdé pracovisko odovzdava svoje poziadavky na
dodavku elektromerov pat dni pred planovanou
distribiciou. Za tito dobu sa podla poziadaviek
pracoviska do PVC prepraviek pripravia elektromery.
Den pred planovanou distribliciou sa debnicky
nakladaji do auta. Vden DD - Due Date, Den
dodania™ sa robi rozvoz pozadovanych elektromerov
na patricné pracoviskd a po vyvlozeni elektromerov na
pracoviskdch sa robi zber pokazenych elektromerov
alebo elektromerov  u  ktorych je nutné urobit
ciachovanie. Tieto pouzit¢ clektromery sa dovezu do
MC, kde sa na nich urobi adrzba. Na naloZenie
rozvoz a zber pouzitvch elektromerov ma pracovnik
cca 8 hodin, tolko trva jedna pracovna doba. Takyto
distribucny postup sa opakuje kazdy druhy den.
Kedze okolité pracoviska tvoria 14 distribu¢nych
skupin (obr. 1), na distribuciu a zber elektromerov je
¢asovo  pokryty Mesacne automobil

cely  mesiac.

0 km.

255

prekond cca
Automobil ktory sa vyuziva na distribtciu a zber EM
je v sucasnosti nakladné auto znatky AVIA, ktorej
nosnost’ je 3000 kg. Auto sa vyuziva aj na dovoz EM
od vyrobcu a odvoz starych EM do srotu. Jedna
pracovna doba trvda cca 8 hodin. Na nakladanie a
vykladanie meracov pocas jedného distribu¢ného dia
prislicha cca 3 — 4 hodiny. Na dopravu potom
prislucha cca 4 — 5 hodin pocas jedncho distribu¢ného
dna. Prepravca pocas distribicie navstivi 3 — S
pracovisk.  Ztoho vyplyva, Ze na nalozenie a
vylozenie meracov v sticasnosti potrebuji cca 40 — 60
minit na jednom pracovisku pocas jedného
distribu¢ného dna. Roc¢ne sa po okolitych strediskach
VSE, rozvezie cca 90 000 kusov rozlicnych meracov.
Priemerny pocet elektromerov  pri  distriblcii na
jednotlivé  pracoviska  je 50 100 kusov
jednofazovych a 50 100 kusov trojfdazovych
elektromerov  za  mesiac. Rovnaké mnozstvo
elektromerov sa dovezie spit’ z jednotlivych pracovisk
na udrzbu. VSE vykonavaji kontrolu a udrzbu cca
600 000 kusov meracov, pricom na skladoch maja
vrezerve cca 40 000 kusov meracov. V stcasnosti sa
elektromery pri preprave volne ukladaji do PVC
prepraviek o nosnosti 15 — 20 kg. Z tohoto dovodu
PVC prepravky nespinaju prepravné a skladovacie
poziadavky.
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General problems consist:

e Distribution and collection EM is depending on
constraints of distribution,

- Car has capacity 3000 kg, period of running is
8 hours, channels of distribution depending on
14 rounds of distribution

e (Car executing a great deal sterile kilometres
nearly MAC

e At distribution and collection EM is needed a
great deal of time,

- Distribution and collection run one month,
time at transport represent 5 hours and time
necessary on charging and discharging crates
present 3 hours

e In robustness and labour content with charging
and discharging EM,

- Worker must charge and discharge a great
deal 15 - 20 kg PVC crates

e At charging and discharging EM is needed much
time

- Atcharging and discharging is needed 40 - 60
minutes for one place of work

e In style of safekeeping electrometers in PVC
crates,

- Crates of PVC are open and disable heavy
drive fit EM for turnover at accident and at the
same time unprotected EM for influences of
surroundings.

Hlavné problémy spoc¢ivaju:

e distribicia a zber EM je zdivisld na tzv.
distribu¢nych obmedzeniach,

- auto ma kapacitu 3000 kg, pracovnd doba je

cca 8 hodin, cesta zdvisli na 14-ich
distribu¢nych okruhoch
e auto vykondava velké mnozstvo jalovych

kilometrov blizko MC
e vo velkej Casove] narocnosti pri distribucii a
zbere EM,

- distribticia a zber trva jeden mesiac, ¢as na
dopravu predstavuje cca 5 hodin a ¢as potrebny
na nalozenie a vylozenie prepraviek s meraémi
predstavuje cca 3 hodiny

e v namdhavosti a pracnosti pri nakladani a
vykladani EM,
- pracovnik musi vylozit a nalozit velké

mnozstvo 15 — 20 kg PVC prepraviek
e vo velkej €asovej naroc¢nosti pri nakladani a
vykladani EM,
- vsucasnosti je potrebnych 40 — 60 minuat na

nalozenie a vylozenie EM na jednom
pracovisku
e v sposobe ulozenia elektromerov v PVC
prepravkach,

- PVC prepravky st otvorené¢ a neumoziuji
pevné uchytenie EM proti prevrateniu alebo
vyklopeniu pri nehode a zdroven nechrania
merace proti vplyvom z okolia.

Le
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Figure I Current channels of distribution places of work ESE
Obr. | Sucasné distribucné okruhy pracovisk VSE
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3. POSSIBLE SOLUTIONS

Before we defined possible solutions, implicit from
main problems, we attested if location of MAC to
PreSov is ideal (table 1). We want to achieve that car
passed minimal round at distribution. It follows that
sum lengths from MAC to places of work must be
minimal.

Places of work we sized according to sums of length
rounds from smallest to biggest. Sum of length round
present trajectory of car which it would make from
MAC to rest of places of work so, that we exchanged
at the position of MAC in successive steps each of
places of work. Car make shortest length of trajectory
it at the position of MAC is place of work Presov. It
follows that MAC in PreSov is set correct.

Possible solutions which implicit from main problems:

Creation of smaller buffer stores, distribution
network,

Optimalization of  distribution  rounds and
lengths their trajectories,

Using car which has bigger weight capacity,
Dynamic planning routes,

Simplification of charging and discharging
EM, shortening of operating period,

EM and stvle

Modification  of  deposition

moverment.

3.1 Creation of Smaller Buffer Stores,

Distribution Network
Creation of smaller buffer stores, in some of
surrounding places of work, reduce time severity for
transport goods and simplify manipulation with goods
at charging and discharging. Reality of this bufter
stores that car from central will distribute and
collect electrometers only from one place of work so
from buffer store and will carry out transport only
between central and buftfer store. Distribution and
collection of electrometers at individual places of
work, report of buffer store, individual places of work
will carry out with own car. After this manner of
distribution reduce round which must travel car from
MAC and also they save quantum of time. Car
transport electrometers only to buffer store, there they
discharging new EM and charging old EM for
maintenance.

IS

Car need not do distribution after surrounding places
of work. EM are charging and discharging on single

place and this shorten and simplify manipulation with
electrometers.
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3. MOZNOSTI RIESENIA

Predtym ako boli definované sposoby rieSenia,
vyplyvajuce z hlavnych problémov, overili sme si
¢i umiestnenie MC do PreSova je idedlne (tab. 1).
Ked'ze chceme dosiahnut aby automobil pri
distribtcii presiel ¢o najmensiu drahu je nutné aby
suma vzdialenosti MC pracoviska bola ¢o
najmensia.

Pracoviska boli zoradené podla sumy dizky drah
od najmensej po najvacsiu. Suma dizky drah
predstavuje drahu ktora by auto vykonalo z MC do
zostavajucich pracovisk s tym, Ze sme na pozicii
metrologického centra vystriedali postupne vSetky
pracoviska.  Najkratdiu  vzdialenost  vykona
automobil ak na poziciit MC je pracovisko PreSov.
Z toho vyplyva, ze MC v PreSove je umiestnené
sprdvne.

vyplyvajuce  z hlavnych

Moznosti rieSenia

problémov:
vytvorenie mensich medziskladov,
distribucnda siet’,

- optimalizacia distribucnych  okruhov —a
dizky ich drah,
- pouZivanic automobilu  ktory md vadsiu

nosnii kapacitu,

dvnamické planovanie trds,
Jednodusenie nakladania a vykladania
EM, skratenie manipulacného casu,

zmena uloZenia EM a sposobu prepravy.

3.1 Vytvorenie medziskladov, distribuc¢na siet

Vytvorenie menSich medziskladov, v niektorych
z okolitych pracovisk, znizuje €asovi naroc¢nost
na dopravu tovaru a zjednoduSuje manipuldciu
s tovarom pri nakladani a vykladani. Podstatou
tychto medziskladov je to, ze auto z centrdly bude
distribuovat a zberat elektromery len z jedného
pracovného miesta teda z medziskladu a bude
vykonavat  cestu len medzi centrdlou a
medziskladom. Distribtuciu a zber elektromerov na
jednotlivych pracoviskach, podliehajtcich
medziskladu, budu vykonavat  jednotlivé
pracoviskd vlastnym automobilom.

Vyhodou medziskladov je to, ze centrdla sa stard o
distribuciu zber  elektromerov  len  do
medziskladov do ktorych pracoviskd,
prislichajice medziskladu, podla potreby pridu po
nové EM a zaroven dovezi EM na ktorych je
nutné urobit” udrzbu.

a
Si
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Table 1 Optimal location MAC by means of sum distance between places of work [1]
Tabulka 1 Urcenie optimdlnej polohy centraly pomocou sumy vzdialenosti medzi pracoviskami [ 1

City list ESE and sum of length
(km)

= =

=) =)

0] %)
1 Presov (CENTRALA) 2880 23 Stropkov 3842
2 |Presov Sarigské Luky 2880 24 Humenné 3869
3 |Hanu$Sovce nad Toplou 2966 25 Bardejov 3891
4 |KoSice 2988 26 Levoca 3971
5 |KoSice - Terasa 2988 27 Svidnik 4017
6 [LemeSany 2997 28 Spisska nova Ves 4192
7 |Vranov nad Toplou 3061 29 Palin 4216
8 |Bidovce 3164 30 Staré Lubovna 4455
9 |Giraltovce 3196 31 Roznava 4461
10 |Gelnica 3260 32 Sobrance 4555
11 |Secovce 3304 33 Poprad 4711
12 [Krompachy 3305 34 Velké KapuSany 4724
13 [Cana 3354 35 Borsa 4733
14 |Sabinov 3365 36 Snina 4767
15 [Raslavice 3389 37 Kezmarok 4797
16 [Spisské Vlachy 3478 38 Medzilaborce 4812
17 [Trhoviste 3488 39 Dobs$ina 4846
18 |Hol&ikovce 3589 40 Spiéska Bela 4989
19 |TrebiSov 3595 41 Svit 5027
20 |Lipany 3674 42 PleSivec 5133
21 |Moldava nad Bodvou 3704 43 Kralovsky Chimec 5429
22 |Michalovce 3719 44 JelSava 5510

After creating groups of buffer stores we was Pri vytvoreni  skupin  medziskladov  sme

beginning from present status groups of places of
work which report to eight parent of places of work.
These are these places of work: Roziava, PreSov,
Kosice, Humenné, Secovce, Michalovce, Poprad and
SpiSskd Novd Ves. In our system these places of work
create extension buffer stores. System of distribution
share to distribution journeys and distribution rounds
(figure 2). Distribution journeys are creation sum of
trajectory MAC Presov - buffer stores. Distribution
rounds are creation sum of trajectory buffer store -
places of work.

After this manner car from headquarters travel way,
which have 1031 km per month, cars which do
distribution to single places of work travel way 1610
km per month. Total trajectory of distribution is 2641
km per month.

3.2. Optimalization of Distribution Rounds

We created operating software in Turbo Pascal to
problem solution in the next part. Software simulated
action car during distribution and designed new
distribution areas too. Distribution areas are
depending on counts of distribution stations and on
lengths of distribution rounds. Lengths of new
distribution rounds we compared with actual lengths
of trajectories.
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vychddzali zo sucasného stavu skupin pracovisk
podliehajicich 6smim nadradenym pracoviskam.

Su to pracoviska: Roznava, PreSov, Kosice,
Humenné, Secovce, Michalovce, Poprad a
Spisskd  Novda Ves. V naSom systéme tieto

pracoviskd tvoria vysunuté medzisklady. Systém
distribucie je rozdeleny na distribu¢nt cestu a
distribu¢né okruhy (obr.2). Distribu¢na cesta je
tvorend sumou drih MC PreSov — medzisklady.
Distribu¢ny okruh je tvoreny sumou drah
medzisklad — pracoviska.

Tymto spdésobom auto z centrdly prejde za mesiac
drédhu 1031 km, autd ktoré robia rozvoz do

jednotlivych pracovnych miest prekonaji drdhu

1610 km. Celkovad drdha distribicie je 2641 km
za mesiac.

3.2. Optimalizacia distribu¢nych okruhov a
dlzky ich drah

K rieSeniu dalSej casti ulohy bol vytvoreny
pracovny program v Turbo Pascale, ktory

simuloval chod automobilu pocas distribticie a
zarovei nam navrhol nové distribuéné oblasti
zavislé na pocte distribu¢nych.
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Figure 2. Graphic presentation of buffer stores with distribution rounds
Obr. 2 Grafické zobrazenie medziskladov s ich distribucnymi okruhmi

After inserted input data software presented some
vartants of solution. Solutions were better than actual
status. We prepared optimised of distribution rounds
after analyse software results.

One distribution round can have maximum 7000
square kilometres. Following derivation specifies area.
8h - 3h = 5h * 60km/hour =
round => (radius of mund)2 *# 11 = area which 1s
possible to serve. 8h is time of one period of running,
3his time for charging and discharging electrometers
at distribution and collection, 60 km/h is average
speed of car, it follows us length which car can
overcome in rest time. This mathematical formulation
is only vindication what area is possible to serve
during one period of running. The especially
important is that the car must catch charging and
discharging electrometers, distribution and collection
electrometers for places of work and return to MAC in
eight hours. Next possible solution is beginning at the
actual style of transport but we were optimise
distribution rounds. We were optimise distribution
rounds as a to amount of places in round also lengths

these rounds. 43 of places of work are optimal
combination to new distribution rounds following

analyses, which we did from software results so that,
car passed shortest trajectory.

300 km / 21T = radius of
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Program  po  vlozeni vstupnych udajov  ponukol
rozlicné  varianty rieSenia, ktoré boli lepsic ako
sucasny stav, po ich analyze boli pripravené

optimalizované distribu¢né okruhy.

Jeden distribu¢ny okruh by mal mat maximalne
rozlohu cca 7000 km®. Rozlohu uddva nasledovné
odvodenie. 8h — 3h = 5h * 60km/hod = 300 km / 21T =
polomer okruhu => (polomer okruhu)z, IT = plocha
ktoru je mozné obslazit. Pricom 8h je ¢as jednej
pracovnej doby, 3h je ¢as na nakladanie a vykladanie
elektromerov  pri distribicii a zbere, 60km/h je
priemerna rychlost akou auto prekonava vzdialenosti,
z toho vyplyva vzdialenost ktord auto dokaze
prekonat’ za zostavajuci ¢as. Toto matematické
vyjadrenic je len oddvodnenim akd plochu je
automobil za jednu pracovnt dobu schopny obsluzit’.
Dolezité je hlavne to aby sa za osem hodin stihlo auto
nalozit, vykonat' distribticiu a zber elektromerov pre
urcity pocet pracovnych miest a vratit sa spat do
distribu¢nej centraly. Z toho vyplyva, ze okruh nemusi
mat presne 300 km ale mdéze sa pohybovat v ur¢itom
rozmedzi. Podstatné je to aby suma ¢asu potrebna na
transport a ¢as potrebny na nakladanie a vykladanie
boli v limite 8 hodin pri dodrzani minimalizacie
distribu¢nej drahy. Pre celkovy c¢as distribicie na
vietky pracovné miesta bude platit:
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Difference against previous method is in this that
distribution rounds start and end in MAC in PreSov
(figure 3). At transport EM need not buffer stores and
next cars too. Results in this method distribution were
the best. Car must have transport capacity so as in one
distribution round was possible to serve 8 - 10 places
of work. More than 10 places of work aren't possible
to serve in one period of running.

Rozdiel oproti predchddzajacej metéde je v tom, ze
distribu¢né okruhy zacinaju a koncia v metrologickej
centrdle v PreSove (obr.3). Nie st nutné medzisklady a
ani d’alSie automobily na prepravu EM. Vysledky pri
tomto sposobe distribicie sa ukazali ako najlepsie. Je
nutné pouzit auto s takou prepravnou kapacitou, aby
v jednom distribuénom okruhu bolo mozné obsluzit’ 8
az 10 pracovisk. Viac ako 10 pracovisk nie je mozné
obsluzit’ za jednu sucasnt pracovni dobu, ktora trva 8
hodin. Distribicia sa pri tomto sposobe nedeli na
vonkaj§i a vndtorny okruh, ale je len 5
optimalizovanych distribu¢nych okruhov.
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Figure 3. Graphical output after analyse software results
Obr. 3 Graficky vystup po analyze programovych vysledkov

All distribution trajectories of rounds are 1392
km. At this method of distribution monthly is
reduced length of distribution trajectory about
1160 km against actual status and all
distribution is make in 5 - 10 days against actual
14 - 30 days. After distribution rest sufficiency
of time to possible unexpected of distribution
situation.

In term of unexpected situation at distribution is
good think with small count of workstation in
distribution round.
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Celkova distribuéna draha okruhov je 1392 km. Na
kazdom pracovisku by nakladanie a vykladanie
meracov nemalo presiahnut’ 15 — 20 minat oproti
sucasnym 40 — 60 minatam. Zbytok casu je potrebny
pre transport meracov v distribuénom okruhu. Pri
tomto spdsobe distribucie sa mesacne skrati dizka
distribu¢nej drahy o 1160 km oproti su¢asnému stavu
a celkovd distribtcia sa vykond za 5 — 10 dni oproti
sticasnym 14 — 30 diiom. Po optimalizacii distribtcie
zostane dostatok ¢asu na pripadné nepredvidané
distribuéné okolnosti.

Pre uplnost’ tohoto spdsobu rieSenia je vhodné
uvazovat' aj s moznostou distribiicie s menSim poctom
pracovnych miest v distribuénom okruhu.
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3.3 Using Car Which Has Bigger
Weighted Capacity

Analysis of software results we were draw
conclusion, that charging and discharging
measures would not had to exceed 15 - 20
minutes’ against actual 45 - 60 minutes.
Distribution method established at buffer stores
has in one-distribution delivery maximum 5
workstations. Weight of distributed goods present
2500 kg. therefore is sufficient using car to
lifting-capacity 3000 kg. These parameters verity
car type AVIA A60 or A75.
Distribution, which is established at smaller
counts of distribution rounds but with
counts of workstations, needs apply ca
bigger carrying capacity. This motorcar must be
able to serve 8 - 10 workstations at one charging.
Weight of distributed goods present 4500 kg in
this method of distribution. Car, which verifies
these requirements. is AVIA A80, which is able
to take 5500 kg goods.

greater
r with

3.4. Dynamic Planning Routes

In practice may be situation, when some places of

work will not need delivery of new EM in fuli
number, or they will not need any EM. In this
revise the rout which

event 1s necessary to

contains this  place of work., especially at
distribution which i1s established at optimalization
of  distribution Revising  every
distribution trajectory may be her length shorter.
This style reduces distribution rout and reduces
distribution time for transport and for charging
and discharging too. We can say, that designed
routes are not final possibilities of distribution,
but that every routes are dynamically create
before due date. We must determine deadline
ever places of work can require of delivery EM.
After  this  deadline  we  will  generate
optimalization channels of distribution.
Nowadays is this line five days before planning
distribution.

rounds.

3.5. Simplification of Charging and Discharging
EM, Shortening of Operating Period

Robustness and labour content at charging and
discharging electrometers result from style which
EM nowadays transport. At transport they use
crates of PVC about tonnage 15-20 kg. At
quantity, which is needed to transport, is needed
to use a great deal PVC crates. Charging and
discharging PVC crates nowadays they make by
hand. This method of operation defines quantity
of time, which is necessary to charging and
discharging car. Nowadays this quantity of time

3.3 Pouzivanie automobilu ktory ma vicSiu nosnt
kapacitu
Analyzou programovych vysledkov sme dospeli k zaveru, :
vjednom distribucnom okruhu moze byt maximalne 10
pracovisk. Na kazdom pracovisku by nakladanie a vykladanie
meracov nemalo presiahnut’ 15 — 20 minGt oproti sicasnym
45 — 60 minutam. Zbytok casu je potrebny pre transport
meracov v distribu¢nom okruhu. Kazda distribucéna oblast
zapIni AVIU na maximum, preto je az 14 distribucnych
oblasti a oblast’ ktorti auto navs

Stivi sa sklada maximalne z 5
miest. Pri tomto sposobe distribucie a tiez pri distribucii
zalozene] na  medziskladoch  nepresahuje  mnozstvo
distribuc¢nych miest v jednej distribu¢nej dodavke 5 miest.
Hmotnost™ distribuovaného tovaru predstavuje cca 2500 kg,
preto je postacujiice pouzivanie automobilu do nosnosti 3000
kg. Tieto parametre splia typ automobilu AVIA A60 alebo
AT75 valnik.

Pri distribicii, ktora je zalozend na mensom  pocte
distribu¢nych okruhov ale s vicsim poctom  pracoviych
miest, je nutné pouzit automobil s vicsou nosnostou. Tento
automobil musi byt schopny, na jedno nalozenie, obsluzit' 8
10 pracovnych miest. Hmotnost™ distribuovancho tovaru pri
tomto  sposobe  distribicie  predstavuje  cca 4500 kg
Automobil ktory spiia tieto poziadavky je napr. AVIA A80
valnik, ktory je schopny odviest” az cca 5500 kg tovaru.

3.4 Dynamické planovanie tras

V predchddzajicich moznostiach distribticie sme vy chadzali
ztoho, ze kazdé pracovisko ma na MC v Presove poziadavky
na dodavku novych EM v maximalnom mnozstve na kazdy
distribucny cvklus. V praxi moze nastat’ situacia, kedy
niektoré¢ pracoviska nemusia mat’ poziadavky na doddvku
novych EM v plnom rozsahu, alebo im nové EM nie su
potrebné  vobec. Viakom pripade je nutné, hlavne pri
distribucii zalozenej na optimalizacii  distribucnych  trds,
vykonat” prehodnotenie tej trasy v ktorej sa takéto pracovisko
nachadza. Takymto optimalizovanim kazdej distribucnej trasy
sa jej dizka moze skratit. Okrem toho, 7e sa skrati distribucna
trasa, skrdti sa aj distribucny ¢as ako pre transport tak aj pre
nakladanie a vykladanie. Mozeme teda povedat’, ze navrhnute
trasy nie st konecnymi moznostami distribucie, ale 7e kazda
trasa sa dynamicky vytvori az pred samotnym ,.DD™ dinom
Je vsak nuté stanovit konecny termin dokedy mozu
pracoviska klast’ svoje poziadavky na dodavku EM. Po tomto
termine by sa vygenerovali optimalne distribucné trasy
Kone¢ny termin dokedy je mozné dodat” poziadavku na
mnozstvo EM zavisi od schopnosti pripravit” pozadovanc
mnozstvo do transportnych kontajnerov. V sti¢asnosti je tento
limit pét’ dni pred planovanou distribuciou.

3.5 Zjednodusenie nakladania a vykladania EM,
skratenie manipulaéného Casu

Namahavost a pracnost pri nakladani a vykladani

elektromerov vyplyva zo spdsobu akym sa elektomery

v sicasnosti prepravuji. Na prepravu sa - pouzivaju PVC
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present around 40 - 60 minutes' at one place of
work. On this account isn't possible in one
distribution round to serve more than 5 places of
work. Charging and discharging EM would hurry
if they could lade EM to separate closed
containers, which would have eye hook. By the
help of mechanical hands or mechanical hook
(figure 4) they could lade and discharge
containers to car.

prepravky o nosnosti 15-20 kg. Pri mnozstve, ktoré je
potrebné prepravit, je nutné pouzit velké mnozstvo
PVC prepraviek, ktoré nakladanie a vykladanie robia
namahavym a c¢asovo naro¢nym. Nakladanie a
vykladanie PVC prepraviek sa v st¢asnosti robi rucne.
Tento spdsob prace uréuje mnozstvo ¢asu potrebného
na nakladanie a vykladanie auta. V sucasnosti sa toto
mnozstvo ¢asu pohybuje okolo 40 — 60 minut na
jednom pracovnom mieste. Z tohoto dovodu nie je
mozné v jednom distribu¢nom okruhu obsluzit’ viac
ako 5 pracovnych miest. Je nutné celd doddvku EM pre
jednotlivé pracoviska vylozit' a nalozit' ¢o najjednoduchsie.
Nakladanie a vykladanie EM by sa urychlilo keby EM boli
nalozené v samostatnom uzatvorenom kontajneri, ktory by
bol opatreny tchytnym okom. Pomocou mechanickej ruky
resp. mechanického hdku (obr.4), ktorym by bolo vybavené
auto, by sa tieto kontajnery nakladali a vykladali. Kazdé
pracovné miesto by malo svoj kontajner jeden na nové EM a
jeden na pouzit¢ EM. Obsluhujici pracovnik by zauta
vylozil, pomocou mechanickej ruky, dovezeny kontajner
snovymi EM a na uvolnené miesto na aute by nalozil iny
kontajner s pouzitymi EM. Kontajner s novymi EM by si
vylozili pracovnici na pracovisku sami podl'a potreby.

0 n

KONTAJNER

KONTAJNER

KONTAJNER KONTAJNER

Figure 4 Possible stvle charging and discharging containers to a car
Obr. 4 Mozny sposob nakladania a vykladania kontajnerov s nalozenymi EM

3.6 Modification of Deposition EM and Style
Movement

Present method of transport electrometers in open
PVC crates, which are not standardised with interior
size for transport EM, is very apt for damage of goods.
At transport EM we suggest to use containers, which
would have universal for each type EM and would be
"tailor-made” of transport EM. Interior parameters of
containers depend on number of places of work,
which we will want to serve in one distribution round
and from quantum transported EM too.

At the design of measurement containers we must
begin from situation, that they will transport only EM
with biggest measurements. Biggest one-phase EM
measures 147x126x240 (mm) and biggest three-phase
EM measures 154x234x414 (mm). Another important
entry at design containers is entry about interior
dimensions of surface on car.
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3.6 UloZenie elektromerov a spésob prepravy

Sticasny sposob prepravy elektromerov v otvorenych PVC
prepravkiach, ktoré nie su Standardizované  svojimi
vnitornymi rozmermi pre prepravu EM, je velmi nachylny
na poSkodenie prepravovanych zariadeni. Na prepravu EM
navrhujeme pouzit® kontejnery srozmermi, ktoré by boli
univerzalne pre 'ubovolny typ EM a zaroven by boli , Sité na
mieru'* prepravovanych EM.

Vnutomé rozmery kontajnerov zavisia od poctu pracovnych
miest, ktoré chceme v jednom distribucnom okruhu navstivit
a zaroveri od mnozstva prepravovanych EM. Vieme, ze z MC
sa prepravuju EM jednofazoveé a trojfazové. Priememy pocet
prepravovanych EM do jedného pracovného miesta je 100ks
jednofazovych EM a 100ks trojfizovych EM. Pri ndvrhu
rozmerov kontajnerov musime vychadzat' zo situdcie, ze by
sa prepravovali len EM s najvacsimi rozmermi. Mensie EM
sa do vidcsieho rozmeru EM zmestia ale naopak je to
nemozné. Najvacsi maji  rozmery
147x126x240 a najvacsie trojfazové EM maju rozmery
154x234x414.  Dalsim  dolezitym ddajom pri navrhu
kontajnerov je Gdaj o vnatornych rozmeroch korby na aute.
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4. CONCLUSION

Optimalization of distribution system and collection of
electrometers will bring better make use of transport
resources, upgrade safety of transport goods and to
minimise time period and difficult of operations at
charging, discharging and transport of electrometers.
At conversion to new distribution system will need to
make specific investment to a car and to new transfer
containers too. Investment will return in save time and
resources at distribution and collection electrometers.

Pri navrhu rozmerov kontajnerov uvazujeme s tym, z¢
kontajnery budti mat” univerzalny rozmer pre JFEM a
tiez pre TFEM. Pre kazdu pracovnu stanicu sa budu
distribuovat’ dva kontajnery, jeden bude naplneny
JFEM, vol'né miesto sa dopIni TFEM, druhy kontajner
bude naplneny len TEFEM.

4. ZAVER

Optimalizdacia distribucie  a

clektromerov

systému zberu
‘inesic lepSic vyvuzivanie transportnych
prostriedkov, zvysi sa bezpecnost prepravovaného
materidlu a znizi sa casova a manipulacnad naro¢nost
pri nakladani, vykladani a transporte elektromerov. Pri
prechode na novy distribu¢ny systém bude nutné
urobit” ur¢it¢ investicie ako do automobilu tak aj do
novych prepravnych kontajnerov. Investicie sa vrdtia
v uSetrenom c¢ase a prostriedkov pri distribticii a zbere
elektromerov.
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