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Task 2 1 - Report on Revrew of Available CENTREL Documents 

COUNTRY CENTREL Reg~onal 
PROJECT Energy Effic~ency In CEE and the Baltlcs 

DHR-0030-C-00-5064-00 
Prepared b y ,  Electrotek Concepts Inc 

lntroduct~on to Report 

Thls report summanzes the set of documents, listed In Table 1 below, which are 
pert~nent to the subject of regional coordination, power pooling, deregulation and 
pr~vatizatlon and energy markets 

The power systems of the CENTREL countries are In a transltlonal state with the final 
structure and organ~zatlon of the power Industry not fully defined Therefore, thls report 
represents a snapshot of the s~tuatron as of mld 1997, Furthermore, all four countries 
are In the process of mod~fying/developing the Energy Laws and are also plannlng to 
harmonize with the Energy Laws of the European Union these developments should be 
mon~tored In order to get the most up-to-date status Thls summary highlights key points 
and provldes some essential background, however, for more details the origlnal 
documents must be consulted 

The documents rev~ewed for thls report are listed In Table 1 

Table I LIST OF CENTREL RELATED DOCUMENTS REVIEWED 
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H~stor~ca l  Background 

Parliament and of the Councll of 19 
December 1996 Concerning Common 
Rules for the Internal Market In Electrlclty 

The Polish, Czech, Slovakran, and Hungarlan power systems are located at the border 
of the two large European power systems, the UCPTE (Interconnected power system of 
the West European countrles) and the former CDO-IPS (interconnected power systems 
of the former COMECON countrles wlth the Central Dlspatch Office -CDO- In Prague) 
Prlor to the early 1990's they were operating In parallel wlth the CDO-IPS vla 
lnterconnectlons wlth Ukralne, Romanla and Serbla lnterconnectlons wlth UCPTE were 
via DC lrnes to Germany, Austrla or via normally open ac lrnes The Pollsh and Czech 
power systems were also Interconnected vla ac llnes to the East German (German 
Democratic Republic) power system Thls CPO-IPS network IS illustrated In Flgure 1(All 
figures are In Appendlx B) 

1996 

The CDO-IPS (Central Dlspatchlng Organlzatlon of the Interconnected Power System) 
was founded In 1962 In order to Improve the cooperatlon among the COMECON 
countrles of the continent The governments of Bulgaria, Czechoslovak~a, East 
Germany, Hungary, Poland, Romanla, and the Sovlet Unlon establlshed a central 
d~spatchlng office In Prague From 1962 to 1978 only the power system of western 
Ukralne of the Sovlet Unlon worked In parallel wlth the COMECON countrles From 
1978, after the lnstallatlon of the Sovlet Unlon-Hungary 750 kV Ilne, the whole Ukraln~an 
and the European reglon of the Sovlet Unlon took part In the cooperatlon In the mld 
1980s, the Sovlet Unlon to Poland and Sovlet Unlon to Romanla 750 kV llnes were bullt 
and the technical poss~b~l~ty of 5,000 MW Import from the Sovlet Un~on to the CDO 
member countrles was establlshed The Installed capaclty of the CDO IPS system was 
175,500 MW In 1990 

The cooperatlon wlthln the IPS-CDO system was charactenzed by the following 
(reference 25-2 "UCPTE lnterconnectlons of the CENTREL systemsn) 

lnterconnectlons were strong wlth the CDO-IPS countr~es and weak wlth 
UCPTE 

dependency on lmports from the former USSR 

frequency control was responslblllty of the Sov~et system 

CDO Prague was responsible for energy accounting as well as other 
functions such as swltchlng of I~nes, coordlnatlon wlth other dispatchers 

the quality of electrlc supply d ~ d  not meet West European standards 
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One of the spec~fic problems of the IPS-CDO operat~on was related to the fa~rly h~gh 
one-way power dellvery planned from the power system of the former Sov~et Un~on to 
the other power systems The transm~ss~on capac~ty was not adequate to support the 
h~gh transfers and per~od~cally large scale load shedd~ng was requlred follow~ng an 
outage on the transm~ss~on system 

After the pollt~cal changes In late 1980s and 19901s, the members or CDO changed, 
wrth Russ~a and Ukraine becom~ng members of CDO and the Czech Republ~c and 
Slovak becomlng lnd~v~dual members follow~ng the spl~t of Czechoslovak~a, 

Followlng operational problems, fuel shortages In Ukra~ne, need to reduce dependence 
on the Russ~an imports, and Improve power qual~ty, the CDO-IPS was broken up Into 
three subsystems, and the connection wlth Russ~a was cut off The subsystem 
cons~stlng of 7 power systems (VEAG, Poland, Czech, Slovak~an, Hunganan, RomanIan 
and West Ukralnlan) operated w~thout power frequency control In 1994, Romanla 
sw~tched to parallel operat~on w~th Yugoslav, and Greek systems In May 1994, the 
VEAG, Pol~sh, Czech, Slovak~an power system jo~ned later by Hungary sw~tched on 
prlmary frequency control thereby lmprovlng system frequency behavlor 

Developments since 1990, CENTREL, and ~nterconnection wrth UCPTE 

Followlng the breakup of the former Sov~et Unron and the collapse of COMECON, the 
power systems of Hungary, Poland, the Czech and Slovak Republics announced In 
1990-1991 thelr Intention to jo~n UCPTE (whlch IS the acronym for the French t~tle 
"Un~on pour la Coord~nat~on de la Production et du Transport de IIElectr~c~ten) To 
dlscuss these questions, UCPTE formed a comm~ttee of general mangers of the UCPTE 
power companles ne~ghboring the four power systems Thls comm~ttee, together w~th  
the general managers for the Pol~sh, Czech, Slovak, and Hungar~an power companles, 
formulated a Catalog of Measures (" Massnahmenkatalogn) In 1992 The catalog of 
measures ~ncluded Technical, Econom~c, and Organ~zat~onal aspects The seven 
UCPTE representat~ves Included BAG, PreussenEleMra, VEAG, t)VEG; JUGEL, ELES, 
and HEP These together w~th the four CENTREL companles formed the group of 11 A 
summary of the " Massnahmenkatalogn IS attached as Appendix A 

It was assumed that ~f the requirements of the Catalog of Measures are fulfilled, trial 
parallel operat~on w~th UCPTE could be reallzed Dur~ng the preparation, the 
cooperat~on of the four power companles became more Intense and the cooperation 
extended beyond the UCPTE lnterconnect~on to other fields such as economics, 
operat~on, trade, and development On October 11, 1992, the four companies 
~nstltut~onallzed th~s cooperatlon and formed CENTREL 

CENTREL IS a reg~onal group of four electr~c power companles from the Czech 
Republlc Hungary, Poland and the Slovak Republ~c CENTREL was established In 
1992 w~th the slgnlng of the foundlng charter In October 1992 In Prague by 

CEZ, a s from the Czech Republlc 
Magyar Vlllamos Muvek Rt (MVM Rt) from Hungary 
Polske~ Slec~ Elektroenergetyczne SA (PSE SA) from Poland Also referred 
to as the Pol~sh Power Gr~d (PPG) 
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Slovensky Energetrcky Podnlk s p today Slovenske Elektranrne a s (SE a s ) 
from the Slovak Republlc 

CEZ, MVM, PSE, and SE are the current members of CENTREL The chalrman of 
CENTREL IS elected for a two year term from among the four companres on a rotatlng 
basrs CENTREL actlvltres are governed according to the Charter of CENTREL The 
Councrl of CENTREL IS the General Assembly of the members and IS formed by the four 
PresrdentsIGeneral Managers and three appornted representat~ves from each member 
The Councrl of CENTREL has at least one annual meetrng 

In addltlon to the four members, the following organrzatlons have observer status 

VEAG, Germany 
Verbund, Austrra 
Mrnrstry of Energy and Electronrcs, Ukralne 
RENEL, Romanla 
NEK, Bulgana 

Any electrlc power company, previously wlth observer status, whose system IS or shall 
be rnterconnected to the CENTREL network, can apply for membershrp, prov~ded that 
all technical, economrc, and organrzatlonal requrrements set by the Councrl of 
CENTREL have been accomplrshed 

The marn objectives of CENTREL are 

promotion of cooperatron of CENTREL wlth UCPTE and other assocratrons of 
Interconnected power systems 

improvement of Czech, Hunganan, Polrsh and Slovak power systems 
performance 

most efficrent use of CENTREL generatrng and transmrssron systems 

facllrtatrng the rnternatlonal exchange of electrrc power 

The close cooperatron among the four CENTREL members started much earller when 
the leadrng power companres from four of, as ~t was known at that tlme, the "Vysehrad 
Groupn countries, rnltrated the process of conformrng to the standards brndrng the "Unron 
for the Coordlnatlon of Productron and Transmlsslon of Electrrc~ty" (UCPTE) Because of 
thelr locatron, CENTREL systems wrll have a key role In the further development of the 
European lnterconnectlon towards the south, southeast (Slovenla, Croatla Romanla, 
Bulgarla and Greece) towards the east (Ukralne, Russla, Belorussia), and towards 
north-east (Llthuanla, Latvla, Estonla) The key parameters of the CENTREL power 
systems IS shown In Table 2 below 
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Table 2 Key Parameters of the CENTREL and members (1995) 

CENTREL 
CEZ 
MVM 
PSE 
SE 

Installed Peak Load Energy 
Capac~ty MW Consurnpt~on 
MW TWh 

61 393 42921 253 5 
14595 991 6 61 3 
6764 5273 36 2 

321 10 20394 138 9 
71 14 3964 38 0 

The data IS for 1995 and IS extracted from different sectlons of [20] Thls may account 
for the lnconslstency between the sum of the lndlvldual quantities and the CENTREL 
totals Note also that the data IS for the country as a whole 

In comparison, UCPTE has an Installed capaclty of 386,000 MW wlth a peak load of 
250,000MW wlth a total energy consumption of 1500 TW h (1992 data) 

The actlvltles of CENTREL are carried out by permanent and "ad hocn working groups 
established by the Counc~l of CENTREL The worklng groups are 

Interconnection Worklng Group (IWG) 
System Operation Worklng Group (SWG) 
Organlzatron Working Group (OWG) 
Economy Worklng Group (EWG) 
Development Worklng Group (DWG) 

The IWG deals w~th lnterconnectlon Issues lncludlng power-frequency control, system 
calculation whlch Includes data bases and dynamlc behavior, and defence plans to deal 
wlth the consequences of system outages SWG deals with- measurements, 
commun~cat~on, coord~nat~on, autonomous operation, spot market transactions, 
dlspatchlng OWG deals wlth the Internal structure of CENTREL, monrtorlng of Important 
documents that may Influence CENTREL1s future actlvltres, exchange of experience on 
privatlzatlon and electricity laws The Economy Worklng Group deals wlth marglnal 
prlces, tariffs, developing prlclng pollcy, and Issues related to transit of energy 
Development Worklng Group deals wlth energy sector development pollcy, power 
network development plans, reg~onal environmental plans, forecasting methodology and 
tools 

In order to perm~t parallel operation with UCPTE the CENTREL members undertook 
many extensive and expensive changes to their power systems to meet the Catalog of 
Measures and supplementary requirements concemlng, among others, the installat~on 
of power system stabilizers In order to prove the ability of the CENTREL system to 
operate autonomously (without interconnections wlth the CDO-IPS or UCPTE), a test 
was undertaken on 29-30 September 1993 CENTREL plus VEAG successfully 
completed thls test which was deslgned to prove that thls system could control 
disturbances Durlng thls test all international lines outward of CENTREL and VEAG 
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were opened, as illustrated In Flgure 2 Appendlx B, and the prlmary control of power 
unlts was activated Durlng the two days of testlng, nine planned outages from 300-500 
MW took place In different power systems The total system peak load was about 
45,000 MW Under steady state condlt~ons the frequency deviations was practically 
wlthln +- 20 mHz of the nominal frequency of 50 Hz During dynamlc tests, the 
maximum frequency devlatron was 50-80 mHz depending on the amount of outage MW 
In all cases, the prlmary regulat~on worked well The reserve margin for prlmary 
regulat~on In the Interconnected VEAG systems was between 2 8% to 3 2% of the 
generated power during the whole test~ng period 

The prlmary and secondary control was dlstnbuted over most of the power generating 
unlts and the range of prlmary regulat~on in most of these unlts was 5% Frequency 
dead band was set to zero and the droop was set to 4 or 5% The results fully met the 
expectat~on and the trlal operatlon was cons~dered successful 

From November 1993 to I 3  September 1995, the CDO-IPSIUPS system operated 
separately as three autonomous operating subsystems As the western subsystem of 
the CDO-IPS system, VEAG, Poland, Czech republic, Slovakia, Hungary, and an 
Ukra~nlan Island (of about 1000 MW) operated In parallel The Romanlan power system 
operated In parallel wlth thls reglon untll May 1994, then changed over to the 
Yugoslav~an, Greek and Albanlan systems 

In May 1994, the VEAG, Pollsh, Czech, Slovak and Hungarlan power systems sw~tched 
on the prlmary control whlch has been In permanent operatlon since then 

VEAG was to change over to UCPTE synchronous operatlon on 13 September 1995 
Breaklng the parallel operatlon wlth VEAG greatly affects CENTREL because the 
network connect~ons became weaker Therefore, the CENTREL companles made a 
proposal at the 11 slded UCPTE-CENTREL executlve commlttee meetlng on 21 March 
1995 to begln a synchronous trlal operatlon wrth UCPTE through VEAG at the same 
tlme A technlcal work~ng group was set up to survey the status of CENTREL companles 
with regard to fulfillment of the Catalog of Measures The techn~cal commlttee 
summarlzed the measures that needed to be completed prior to trall parallel operatlon 
The UCPTE-CENTREL executlve commlttee accepted the report of the technlcal 
commlttee at the meeting held on 30 August 1995 wlth the final declslon made on 28 
September 1995 The approved the CENTREL- UCPTE trlal parallel operatlon, on 
condition that the technical group evaluates the results of a two week standalone 
CENTREL trlal operatlon and decldes on the exact t~me of the interconnect~on 

On 13 September 1995, after the UCPTE lnterconnectlon of VEAG, the CENTREL 
system began their autonomous operatlon Durrng this perrod, four planned outages 
took place, one In each CENTREL system of between 200-300 MW each- both 
generatron and consumption The system performance was monitored cont~nuously 
during the two week perlod and the results showed satisfactory performance of the 
system The tests were desrgned to 

Examlne the efficiency of the primary and secondary control In each 
CENTREL system 
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Evaluate the effect of normal and sudden power changes 

Determine the statlc and dynamlc frequency character~st~cs as well as the 
frequency characterlstlcs 

Examlne the voltage condltlons at the boundary 

Evaluate the operatlon of the Power System Stablllzers in the Pollsh and 
Hungar~an power systems 

The autonomous operatlon was dlv~ded Into two phases The first phase for the first two 
days lnvolved planned outages The second phase was the two week period when the 
systems were evaluated under normal condlt~ons and durlng unplanned outages 

During the system tests the total load was 25,000 MW The pnmary reserve was +-2 5% 
as requlred by UCPTE The droop of the primary regulators was 6-7% and the dead 
band settlng was zero 

The test results lndlcated satisfactory performance The UCPTE-CENTREL technical 
group met on 13 October 1995, and evaluated the test results They approved the 
results and recommended that trlal parallel operatlon begln on 18 October From that 
tlme CENTREL systems operate In parallel w~th UCPTE through VEAG and BAG as 
shown In Flgure 3 Append~x B, and subsequently wlth addlt~onal lnterconnectlons to 
Austr~a as shown In F~gure 4 Appendlx B 

It was declded prev~ously that plural~stlc control IS necessary for the CENTREL block 
operating In parallel wlth UCPTE Consequently, the CENTREL companies dec~ded to 
establrsh an Account~ng and Control Center In Warsaw VEAG offered that durlng the 
UCPTE-CENTREL trlal operatlon through VEAG and BAG, the area control error of the 
CENTREL systems can be ellmlnated by plurallst~c control of VEAG Durlng thls perlod 
the accounting among the CENTREL countnes could be done by the CDO In Prague 

It was also declded that after the CENTREL Accountlng and Control Center In Warsaw 
becomes operat~onal a second one year trial operat~on will start The CENTREL- 
UCPTE parallel operat~on can be approved after knowlng the results of thls second one 
year operatlon 

The one year trial parallel operatlon wlth UCPTE whlch began In October 18, 1995 was 
completely sat~sfactorlly The CENTREL Accountlng and Control Center In Warsaw was 
completed In 1996 A second year of tr~al operation was begun In October 1996 and was 
successfully completed in 1997 

The Power Systems Of The CENTREL Countr~es 

lnterconnectlons between CENTREL and UCPTE 

The tle llnes between CENTREL and UCPTE are, 

From PSE to VEAGIBewag, Germany 
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1 Krajnlk to Vlerraden 220kV 
2 M~kullowa to Hagenwerder 220k V 
3 Mlkulowa to K~esdorf 330kV 

From CEZ to VEAGIBewag, Germany 

1 Hradec to Rohrsdorf 330kV 
2 Hradec to Zwonitz 220 kV 

From CEZ to Bayenwerk, Germany 

1 Hradec to Etzenncht 330kV 

From SE to m G ,  Austria 

1 Slavet~ce to Durnrohr 330kV 

From MVM to C)VG 330 kV 

1 Gyor to Wen-Sudost 330kV 

The lnstalled capaclty by type of generation In the CENTREL countnes IS shown In the 
following table Table 3 

Table 3 lnstalled capaclty (In percent by type) In CENTREL region 

Thermal 

CEZ shareholders Include the Nat~onal Property Fund (67 46%), Restltut~on Investment 
Fund (1 I%), other legal persons (26 7%) for a total of 95 26% of which 83 06% IS 

domestlc and 12 2% forelgn The remalnlng 4 74% IS owned by prlvate ~ndlv~duals CEZ 
is bulld~ng a new Nuclear Plant at Ternelm wlth a capac~ty of 2*981 MW Unlt 1 IS 
expected to be operational In 1998 and unit 2 In 1999 The major~ty (94 5% in 1995) of 
the electric~ty produced by CEZ is sold to e~ght distrlbut~on companies The remainder 
was for export (4 6%) and directly connected customers (0 9%) The price pa~d by the 
d~strlbution companies to CEZ IS a result of b~lateral negotiations and has been a 
problem The end user price IS regulated but does not appear to cover the costs of 
production and dellvery CEZ generates over 80% of the total energy In the Czech 
republ~c In 1992[4] and 76 9% In 1995 [I81 

CENTREL CEZ MVM PSE SE 
71 64 744 84 41 9 

Nuclear 
Hydro 
lndustnal 
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MVM was the vertically integrated electrlc utility In Hungary whlch was disaggregated 
into 10 Generation, single Transporter (MVM Rt) and six Suppliers (distnbution 
companies) by the middle of 1997 There is limited competition In generation but the 
transmission and distnbution companies are monopolies New power stations are belng 
acquired on a competitive basis SIX of the generators and all SIX distribution companies 
are privately owned 

PSE is the owner of all transmlsslon assets and a majority share portfolio In the Pumped 
Storage Power Station Company (Elektrown~e Szcztowo-Pompowe S A )- the company 
providing a significant part of the regulation power (approx 1,600 MW) for Poland's 
power system The distribution (and electricity supply) subsection consists of 33 
distribution companies all of which are jolnt stock companles The generation sector 
conslsts of large power statlons Among the large system power stations, 12 are state 
owned enterprises and 4 are joint stock companies All comblned heat and power (CHP) 
- 19 In all- are joint stock companies Brown coal fired power stations are linked to the 
coal mines The latter (4) have the status of independent, state owned enterprises 

SE a s , a jolnt stock company, was established in November 1994 from part of the 
assets of the state enterprise Slovensky energeticky podnlk (SEP s,p ) SE owns 6120 
MW of installed capacrty which 1s 86 % of the total There are three reglonal distr~bution 
companies which own 3% and industrial producers own 11% of the generat~ng capac~ty 
respectively The three regional distnbution utllitles are ZSE, SSE, VSE 

Transmlsslon Svstem in CENTREL countries 

The CEZ Transmiss~on System 

The CEZ transmlss~on system conststs of 400 kV and 220 kV grid including 31 
substat~ons, 2,860 km of 400 kV and 1,555 km of 220 kV transm~ssion lines See Figure 
5 Appendix B 

MVM Transmission System 

The power transmission network In Hungary consists of 268 km of 750 kV, 1574 km of 
400 kV, 1244 of 230 kV llnes In addition, 130 km of the 120 kV lines are considered 
part of the maln transmission grtd See Flgure 6 Appendix B 

PSE Transmission System 

The power transm~ssion system in PSE consists of 114 km of 750 kV, 4522 km of 400 
kV, 7884 km of 220 kV and 27km of 110 kV llnes There are 1-750 kV, 26-400 kV, and 
62 220 kV substat~ons of whlch 1, 16, 14 and 0 substations respectively are owned by 
PSE See F~gure 7 Append~x B 

SE Transmission System 

The SE transm~ssion system consists of 1519 km of 400 kV and 964 km of 220 kV lines 
See Figure 8 Appendlx B 
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Energy Accounting and Control Center in  Warsaw [S] 

The Energy Accounttng and Control Center (EACC) is located in Warsaw at PSE SA 
and is responsible for 

Control of power exchange between CENTREL and UCPTE 
Accounting and offsetting unlntentlonal devlatlons withln CENTREL 
Accounting and offsetting of unintentlonal deviations between CENTREL and 
UCPTE 

CENTREL's EACC will be Included in the Block NORD of UCPTE (accountlng center at 
Brauweller) Block NORD includes the Netherlands, Belgium, Germany, Luxembourg, 
Denmark, Austna and now CENTREL Pnor to the formation of the of the EACC, 
secondary load frequency control of the VEAG+CENTREL blocks was done by VEAG 
and the accountlng of unintentlonal deviations by the CDO of the IPS In Prague 

To realize pluralistic control of the CENTREL power system, commun~cat~on llnes from 
the tie-llnes to the Natlonal Control Center were bulk The real tlme data for control is 
acqulred at a perlodiclty of 1-2 sec over redundant communication paths The Polish 
power system 1s responslble for the control of CENTREL ACE while the lndlvldual power 
systems are responslble for thelr own ACE 

Hlgh precision meters have been Installed at all interconnection points with an 
Integration period of 15 m~nutes wlth data collected once a day Dlrect access to this 
data 1s provlded to both the EACC and the neighboring utlllties 

The EACC began operation on October 1, 1996 

Privatization And Restructuring 

Hungary 

Vla prlvatizatlon transactions In 1995, nearly 70% of the state property has been 
transferred to private hands The new prlvatlzatlon act of May 17,1996, resulted In a 
significant acceleration of the privatlzatlon of industrial and commercial cornpanles The 
partlal sale of electrlc power cornpanles, six distrlbutton companles and 2 power stations 
was completed in 1995, Most of the Investors were forelgn companies lncludlng 
Bayenwerk (Munich), EDF lnternatlonal (Pans), RWE (Essen), lsar Ampwerke (Munich) 

MVM IS the sole transmlsslon company and IS also the stngle buyer for power In the 
country 

Poland 

Poland has over 30 generating companies all but three of whlch are Government owned 
Jolnt Stock Compantes There are also over 30 dlstrtbutton companles whlch are also 
betng converted to Jolnt Stock Companies PSE is the sole transmtssion grld operator 

CENTREL Task 2 1 Report Page 11 



Czech Republic 

CEZ IS a vertically Integrated (generation and transmlsslon) monopoly under state 
control Dlstrlbution companies have been dlsaggregated and partially prlvatlzed through 
the coupon scheme and they do not have a strong forelgn partner 

The entlre power industry IS government owned monopoly SE is the domlnant 
generator and owns all transmlsslon It supplles electncrty to three regional dlstnbutlon 
companies whlch also own the remaining 10% of the generation SE IS a jo~nt stock 
company but all stock is owned by two government entlties - the Natlonal Property Fund 
(93 8%), the Restltutlon Investment Fund (2 9%) - and the Slovak Gas Company 
(3 3%), 

ENERGY LAWS 

Poland 

An Energy Law was passed on 10 Aprll 1997, publ~shed In June 1997, whlch sets forth 
the principles of structuring the energy pol~cy of the country, terms and conditions of 
efficient procurement and utilization of fuels and energy, includ~ng heat, and actlvltles of 
energy undertakings It also set forth the authontles responsible for fuel and energy 
management The Energy Act IS to become In full force on December 4 1997 

The Mlnlstry of Economy shall be the supreme government authority appropnate In the 
energy pol~cy Issues (Artlcle 12) The Mlnistry of Economy IS dlrected by the Council of 
Mlnlsters 

An Energy Regulatory Office (ERO) is to be formed wlth the Chalrman and Vice 
Chalrman belng appointed by the Prlme Mlnlster The Chalrman of ERO shall regulate 
the actlvlty of energy undertakings according to the state energy policy guidelines and 
the Act, aiming at balancing the interests of the energy undertakings and the consumers 
of fuels and energy Some of the tasks and competencies of the Chalrman of the ERO 
shall Include 

Granting, rejecting, withdrawing, amendment of concesslons 
Approving and controlling gas, electr~c~ty, and heat tarlffs 
Controll~ng qual~ty of power 
Resolv~ng dlsputes 

etc 

A seven member Consultancy Councll (Counc~l) will be appointed by the Prlme Mlnlster 
The Council may on its own in~tiatlve express oplnlons and take a stance with regard to 
any matters w~thln the scope of the tasks of the Chairman of ERO Specifically, the 
Councll shall express oplnlon In matters presented by the Chalrman of ERO(Art1cle 27) 
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The dec~s~ons of the Chairman of the ERO may be subject to an appeal before the 
Vo~vodship Court in Warsaw - Anti-monopoly court w~thin a period of two weeks from 
the dellvery of the dec~sion 

Third Party Access (TPA) rights In transmission and distribution of electricity IS 

envisioned to be Introduced while ensuring 

Reliability of Supply 
Quality of Services 
Stability of Pr~ces and Scope of Suppl~es 

TPA would first apply to wholesale transact~ons with retail transact~ons being 
implemented no later than 8 years later 

Pollsh Power Gr~d company IS the system operator and the operator of the system 
electricity market 

Hungary 

The Hungary Energy Law was passed by Parliament on April 6, 1994 (Act XLVlll of 
1994) on the Production, Transport, and Supply of Electnc Energy This Energy Law 
does not cover nuclear plants, and power plants and wire networks thereof with 
capacities less than 50 MW used exclusively for meet~ng Internal demand 

The M~n~ster of Industry and Trade IS the ch~ef Government body for lmplementlng the 
Hungarian Energy Policy An Energy Office shall be respons~ble for all task related to 
the productlon, transport, and supply of electric energy in a natural monopoly, the 
control of satisfying customers demands and the standard of services -- (see Section 
5) The office shall (section 6) 

Issue and amend licenses of operation of productlon, transport, and supply of 
electr~c energy 
approve the busmess rules 
prepare prices of electric energy 
establish order of restriction 
define economic data to be publicly disclosed 
approve rules of industrial operation 

Article 7 address Issues relat~ng to protect~on of consumers 

Sections 41, 42 and 43 address Electr~c Energy Product~on, Transport and Supply of 
electr~c energy Sect~ons 41 and 42 rmply that there IS a slngle buyer ("transporter") of 
supply and that the transporter shall "purchase electr~c energy at the lowest price from 
producers ~nclud~ng imports In add~tion, the transporter may not d~scr~minate to the 
advantage or d~sadvantage of certain producers over others" 

The Electr~city Act of 1995 sets out the general outl~ne of the power industry structure 
Under th~s act MVM IS the single buyer and all generators above a certain size have to 
offer the~r output to MVM Only MVM can import and export Generators are supposed 
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to receive an 8% profit Prlce hlkes to meet thls requirement were delayed and the 
current sltuatlon IS unclear 

Slovak Republ~c (extracted mostly from Reference 29) 

There are four key companles In the electrlc power sector of Slovak~a These are 
Slovenske elektrarne, (SE- Slovaklan Power Plants Corp ), the domlnant electrlclty 
generator and operator of the transmlsslon systems, and the three distribut~on 
companies Western Slovakran Utlllt~es Bratrslava, Central Slovak~an utrllties Z~l~na, and 
Eastern Slovaklan Util~ties Koslce SE is a joint stock company wlth 93 7% of shares 
owned by the Natlonal Property Fund and 2 9% by the Rest~tution Investment Fund SE 
was established In November 1994 by transforming the former state owned company 
SEP Into the joint stock company SE owns 86% of Installed capaclty of Slovakia's 
power plants and covers 90% of domestlc consumption The dlstnbutlon companles are 
owned by the state and have the acronyms ZSE, SSE and VSE 

The energy strategy of the country IS outl~ned In the Energy Concept of whlch a draft for 
2005 has been recently submitted to the Government The bass of energy legislat~on 
will be the Act on cond~tlons of dolng buslness and performance of the state authorltles 
In energy related branches (the Act on business actlvlties In the energy sector) The 
objectlve of the Act is to make equal business condlt~ons In the energy sector, mod~fy 
rlghts and obllgatlons for both natural and legal persons performing buslness actlvltles In 
energy related branches and define the scope of state Intervention It also covers the 
actlvlt~es of the State Energy lnspectlon The b~l l  also takes into account the EU 
regulations The only exception wr// be the provrsron on thrrd party access rnto gnds, 
lmplementlng whlch will requlre a tlme delay untll energy prlces are adjusted whlle 
taklng Into account differences among class of consumers 

An Act on Energy Management 1s also under preparation It deals wrth final energy use, 
focuslng on energy intensity, energy conservat~on and the lntroductlon of mechanisms 
supporting reasonable energy management The Act applles provlslons of EU, IEA and 
the Energy Charter on energy effic~ency and related ecolog~cal aspects 

One of the tools for reachlng the strateg~c objectives of the Energy Concepts of Slovakia 
IS the regulat~on of natural monopolies Natural enerqv monopolies will retaln slgn~ficant 
portlon of thelr monopol~st~c posltlon In the future The reason for that 1s a need to 
provlde continual, hlgh qual~ty and rellable network and the protectron of the strateg~c 
state interests 

The objective of the regulatron in the energy sector rs to create a sound competitrve 
envrronment and balanced cond~trons for both rnvestors requrnng return on investment 
and consumers who cannot be merely guided by the market pnnclples and select the 
most surtable supplrer 

The Ministry of Flnance has been authorized to regulate the pricing pol~cy, tariffs, and 
related cond~tions for the lnd~vidual energy forms, to evaluate and provide Government 
guarantees for investment and reconstruction of key energy sources The ant~trust 
author~ty SR performs the regulat~on of contractual relat~ons poslng threat to competrtlon 
or the competltlve environment 
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Under the b~l l  on energy management, the M~n~stry of Economy w~ll be In charge of 
regulat~on In other fields such as just~fied cost, product, and servlce qual~ty etc 

The development of the regulatory framework and the essent~al scope of regulat~on w~l l  
gradually approach the deregulation trend In the EU to establ~sh cond~t~ons for the equal 
access to the energy markets wlth transparent prices and ~nvestment, equal access to 
transmtsslon networks and connect~on to the jo~nt d~spatch~ng system 

Many Issues remaln to be resolved before the new structure can be implemented In 
Slovak~a 

Czech Republ~c 

CEZ, the vert~cally Integrated monopoly, remalns state owned and the dom~nant owner 
of generat~on CEZ controls about 75% of the generat~on, as well as all transm~ss~on 
D~stnbut~on companles have been d~saggregated and part~ally prlvat~zed via the coupon 
pr~vat~zat~on program of the Czech government 

CEZ, the distr~but~on companles, government agencies andothers are In the process of 
creat~ng a central~zed d~spatch system for real~z~ng least cost d~spatch regardless of 
ownersh~p Th~s is st111 In its format~ve stage 

The energy sector IS governed by Act 222 whlch IS vague in some cr~t~cal areas and 
does not open up the market to compet~t~on The M~n~stry of Industry and Trade IS the 
prlnc~pal m~n~stry for the energy sector, and along w~th the M~n~stry of F~nance, 
adm~n~sters the sector These m~n~stnes are In the process of preparing amendments to 
Act 222 to address certa~n of the Act's shortcom~ngs, part~cularly In plann~ng, I~cens~ng, 
Imports and exports, and prlclng [ Bechtel] 

Pr~ces and Tar~ffs are ult~mately set by the M~n~stry of F~nance wh~le the l~cens~ng and 
approval of new Investments IS the respons~b~l~ty of the M~n~stry of lndustry and Trade 

Noth~ng In the Act 222 requires th~rd party access (TPA) and CEZ does not In fact allow 
such access 

The European Unlon 9619UEC Dlrect~ve [32] and CENTREL 

Three of the CENTREL countr~es - Poland, Hungary and the Czech republ~c- are In the 
first t~er of countries from the former Eastern bloc scheduled to be cons~dered for 
membersh~p in the European Union Therefore, three of the CENTREL countr~es w~ll be 
subject to the European Un~on rules and requirements The European Un~on (EU) 
issued a d~rective EU/96/92 on December 19, 1996 that defines the operat~on of the 
electr~c energy Industry w~th~n the EU The sal~ent features of th~s d~rect~ve related to 
TPA and transm~ss~on system operat~on are summarlzed below since In the long run the 
CENTREL countr~es w~ll have to conform to them 

Chapter II - General Rules for the oraan~zat~on of the sector 
Art~cle 3 
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Member States shall ensure that electrrcity undertakrngs are operated rn 
accordance with the prrncrples of thrs Drrectrve, w~th a vrew to achrevrng a competrtrve 
market in electricity, and shall not drscrim~nate between these undertakrngs as regards 
elther regards or oblrgatrons The two approaches in Artrcles 17 and 18 must lead to 
equ~valent economic results and hence to a drrectly comparable level of openlng up of 
markets and to a drrectly comparable degree of access to electr~c~ty markets 

Member states may impose, on undertakings operating In the electncity sector, In 
the general economic interest, public service obl~gatrons wh~ch may relate to security of 
supply, regularity, qualrty and price of supplres and to environmental protectton Such 
obligatrons must be clearly defined, transparent, non-drscnm~natory and veilfiable 

Chapter IV Transrnrssron svstem oDeratron 
Article 7 

Member states shall des~gnate, or shall require the undertalongs whrch own 
transmission systems to des~gnate, for a penod of t~me to be determined by Member 
States having regard to considerations of efficiency and economlc balance, a system 
operator to be responsrble for operating, ensurlng the maintenance of, and, rf necessary, 
developing the transmlsslon system in a given area and its interconnectrons with other 
systems, in order to guarantee secur~ty of supply 

Member States shall ,nns~re that technical rules establishrng the mrnlmum technrcal 
desrgn and operatronal requirements for the connection to the system of generat~ng 
~nstallatrons, drstrrbutlon systems, dlrectly connected consumers equrpment, dlrect lines 
and interconnector crrcu~ts are developed and publrshed These requrrements shall 
be objective and non-d~scrrmrnatory 

The system operator shall be responslble for managing energy flows on the 
system and ensuring the avarlabrlity of all necessary ancillary servlces 

The system operator shall not drscr~m~nate between system users or classes of system 
users, particularly In favor of its subsldrarres or shareholders 

, the system operator shall be Independent at least In management terms from other 
act~vrt~es not relating to the transmissron system 

Artrcle 8 

1 The transmission system operator shall be responslble for dispatchrng the 
generating ~nstallat~ons in the area and determining the uses of interconnections wlth 
other systems 

2 the drspatching of generating ~nstallations and the use of interconnectors shall be 
determined on the basis of criteria wh~ch may be approved by the Member State and 
which must be objective, published and applied In a non-d~scnmrnatory manner 
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3 A Member State may require the system operator, when dispatching generating 
operation, to give priority to generating lnstallations using renewable energy sources 
or waste or producing combined heat and power 

4 A Member State may, for reasons of security of supply, direct that pnonty be given 
to the dispatch of generating lnstallations using indigenous primary energy fuel 
sources to an extent not exceeding in a 15% of the overall primary energy necessary 
to produce the electric~ty consumed in the Member State concerned 

Note also the relevant clauses of the preamble Clause 25 of the preamble states " 
the transmrssion system operator must behave in an objective, transparent, and non- 
discriminatory manner" Clause 30 of the preamble states " the transmission funct~on 
of vertically integrated undertakings should be operated independently from the other 
activities" Clause 37 states that " any abuse of a dominant posit~on or any predatory 
behavior should be avoided" 

Chapter VI Unbundlina and Transparency of Accounts 
Article 14 

2 Electrrcrty undertakings, whatever their system of ownership or legal form, shall draw 
up, submrt to audit and publish their annual accounts in accordance wrth the rules of 
national law 

3 Integrated electncity undertakrngs shall, in their internal accountrng, keep separate 
accounts for their generation, transmiss~on, and distribution activlt~es and, where 
appropriate, consolidated accounts for other non-electricity act~vrtles, , w~th a 
view to avoiding d~scrimination, cross subsrdization, and distortion of competrtlon 

Article 16 

For the organrzation of access to the system Member States may choose between the 
procedures referred to in Article 17 and/or Article 18 Both sets of procedures shall 
operate in accordance wrth ob~ectrve, transparent, and non-drscrrmrnatory manner 

Artrcle 17 

In the case of negotiated access, Member States shall take the necessary measures for 
electncity producers supply undertakings and eligible customers either inside or 
outside the territory to be able to negotiate access to the system so as to conclude 
supply contracts with each other on the basrs of voluntary commercral agreements 

(add~tional paragraphs follow in original) 

In the case of a single buyer procedure, Member States shall designate a legal person 
to be the s~ngle buyer within the territory covered the system operator Member States 
shall take the necessary measures for 
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the publlcatlon of a nondiscr~m~natory tarlff for the use of the transmission 
and d~stribution system 

eligible customers to be free to conclude supply contracts to cover the~r own 
needs with producers and with supply undertakings outslde the territory 
covered by the system 

(additional paragraphs follow in orlglnal) 

Article 15 (this is out of sequence by ~ntent) 

Member States which designate as a single buyer a vertically Integrated electricity 
undertaking or part of a vertically integrated electr~city undertaklng shall lay down 
provisions requinng the single buyer to operate separately form the generation and 
dlstnbutron actrv~tles of the Integrated undertak~ng 

Member States shall assure that there is no flow of information between the single buyer 
activities of vert~cally Integrated electricity undertakings and thelr generation and 
dlstrlbution activities, except for the information necessary to conduct the angle buyer 
responsibilit~es 

Provisions reaardtna Schedule and Applicability 

Member States shall create appropriate and efficient mechanisms for regulation, control, 
and transparency so as to avoid any abuse of dominant position, In particular to the 
detriment of consumers, and any predatory behavlor 

The Member States shall bring into force the laws, regulations and admin~strat~ve 
provisions necessary to comply with the Directive not later than 19 February 1999 (Note 
Belgium, Greece and Ireland are allowed extra time) (Article 27) 

Nine years after this D~rectlve goes into effect, further opening of the market may be 
considered by the European Parliament and Council, based on the experience gained In 
the functroning of the Internal market (Article 26) 

1 Member States shall take the necessary measures to ensure an opening of their 
electricity markets so that contracts under the condit~ons stated In Article 17 and 18 
can be concluded up to a significant level 

The share of the national market shall be calculated on the basis of the Community 
share of electricity consumed by final customers consuming more than 40 GWh per 
year (on a consuming basis and lncludlng autoproduction) 

2 The share of the national market will be progressively increased over the period of 6 
years by reducing the consumption threshold form 40 GWh to 20 GWh of annual 
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electnclty consumpt~on three years after entry ~nto force of thls Dlrectlve and to a 
level of 9 GWh SIX years after " 

3 Member States shall speclfy those customers lnslde thelr territory representing 
shares specified In paragraph 1 and 2 whlch have the legal capaclty to contract for 
electrlclty glven that all final consumers consuming more than 100 GWh per year 
(on consumpt~on slte bass and lncludlng autoproduct~on) must be Included In the 
above category 
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TECIWICAL MEASURES 

! Demand coverage - 

- 

2 Pnmary control 

3 Secondary control 

4 General requuements for new power staQon uruts 

5 Voltage control 

6 (n- 1)-secunty of the network components 
(Requued system expansion and power stabon consfrucbon) 

7, Measures for the avoidance of large drsturbances in mterconnected operation 

8 Techmcal reqwements in the systems regarding Ioad flow, short circuits and stabrll~ty 

In the followmg a summary of the techmcal measures requued in preparation for the 
1 mtegrahon of MVM Rf CEZ. SEP and PSE S A into the UCPTE as defined by BAG. 

PreussenElektra AG, VEAG, OVG, JUGEL, ELES and HEP is given: 



1 Demand coverage - power reserve 

The dcrnand coverage must be secured at my time by own power stabons, joxnt power 
stabons or supply contracts 

In thexr long-term power balance the mterconnechon partners MVM Rt, CEZ, SEP and 
PSE S A have to be able a=ny bme to cover thelr load curve by means of the~r own 
resources (also in case of slnde faults, llke outage of the largest power stabon unlt 
and/or non-occurence of a scheduled delivery), thrs autarky shall also apply to the 
necessary reserves) Given a good structure of the generatmg park, a power rescrve of 
approxlmateIy 20-25 % is cons~dered to be sufficient for large grids 

2 Pnmarv control - to be acovated automatically wtlun seconds - In order to 
mamtaui the balance between consumpbon and generahon 

For pmary  control purpose each partner has to reserve at least 2 5 % of the respectwe 
generatmg capacity m rts system 

The reqwed control capacity should be drstnbuted as equally as poss~bIe over the 
power stabon mts connected to the system. 

Each power stabon should contribute to the best of its capacrty to the control function 
In case a power stahon w t  can not parhcrpate m the pnmary control, the respectme 
confrolhg capacity has to be dxsinbuted over the other mts 

Response bme (T) for the control should amount to 10 s, i e gven a sudden power 

I change P a m t  parhapabng m the primary control codd react exponenbdly wth an 

i m h a l  tncrease T (=response tune T) 

I The m&wdual power stabon uruts equipped for pnmary control have to meet the 
followmg requirements 

I 

Band of regulabon for prunary control at least +I- 5% of the rated capac~ty PN 
.. 

The power change rate of convenaond uruts has to be able to reach and mamtarn 
I 

1 - a mumnum of 50 % of the band of regulabon wthm 5 seconds 
- 100% of the band of regulabon wthm 30 seconds 

I * The power change rate of nuclear mts has to be Bble to reach and malnta~n 
I 



The frequency band, i e the range In whch a load change does not result m a change 
m the output (dead band), should be as narrow as tecimcally posslble for a glven 
reference value of "0" 

The fiequency devrabon r e m w g  m the system IS dependent on the power stabons' 
droop and defined as S = ( Mfid(AP/Pn) x 100 % The droop of the power stahons 
should remam between 2% and 6% 

Even m case of a modfied fiequency reference value and a resultmg continuous 
operabon at a fiequency devlatmg from 50 Hz, the pnmary reserve must not be 
reduced 

3 Secondarv control - to be achvated w h  m u t e s  - to restore frequency and 
transnabonal electnclty exchanges to thexr reference values 

The partner systems parhcipatmg m rnterconnected operabon have to be eqmpped wth a 
system control, the secondary control (power-frequency control), m order to balance 
dlsturbances as qu~ckly as possrble 

Ihstallabon of a system regulator @-I regulator) accordmg to the Recommendat.1om of 
the UCPTE ; 

The s p h g  reserves to be prowded by each znterconnecbon partner for the vanom 
charactensbc tunes of the day should - ~1th.n the possibhties given by the mstmg 

'Jachties - comply wth the upper value of the following condibons 

- Output of the largest mt employed ( to be dealt with separately in case several 
units are feecirng to the same busbar. A &VISIO~ of such an injecbon to several 
busbars allows for reducbon of the necessary resenre capacity) 

- Approx. 3 - 5 % of the capacity employed at a given tune 

The wts employed have to allow for contmual variabons of thew capac~ty ur the 
range of approx 10 % of therr rat& capaclty 

- For synchronous tune correcbon, ~t has to be prowded for the possibihty of secondary 
control devlabon from the reference value of 50 Hz to 49 95 Hz or 50 05 Hz over 
certain penods of tune 

Secondary reserve control IS automabc during the first m u t e s  Adahonal secondary 
capac~ty reserves, e g m case of large dlsturbances, can by acbvated manullay wthm 
mrnutes 



. The necessary lnforrnatlon on power flow on transnahond mterconnect~on llnes shall 
be trar~smrtted In real hrne to rn external coordlnahon center 

Observat~on of a maximum ~nterchange power dewahon (balance scheduled value - 
real value to be reg~stercd , if possible, m ~ntervals of 3 seconds) of 100 M W  under 
normal operatmg condlt~ons towards the UCPTE partners a a whole 

Observation of a mamum Interchange energy dewahon (balance scheduled value - 
real value ) of 20 MWldh under normal operatmg con&Qons (The urut IS the hour 
and the cornpensahon, equal m value, has to take place w h n  one week ) 

4 General requrrements for new power statton wts  

The followrng requuements shall serve as gwdelmes whose apphcab~hty has to be 
examwed f5om case to case 

Start-up tunes 

Star-up times of tight-water reactors 

Max. start-up tune to 
full power 

2 h  
3 h  

Durauon of urut shutdown 

< 8 h  
8 - approx. 50 h 

Number of a t  start-uo and shut-down cycles 

Statc of the m t  

hot 
warm 

Max. staxt-up bme to 
fill1 power 

2 h  
3 h  
25 h 

Durauon of mt shutdown 

< 8 h  
8 - approx. 120 h 

> I20 h 

In dependance on the planned unit operabon mode the number of start-ups and shut- 
downs has to be defined, m medrum-load range ths  - corresponds to approx 200 start- 

ups and shutdowns per uxut and year 

i -- 

State of the rtador 

no load, hot 
no load, hot 

cold, subcnucal 

Frequency range for parallel connectron of a m t  to the system , parallel connectron 
of a urut to the system shouId be possible between 48 0 Hz et 5 1 5 Hz 

5 h  >SO h 
t Start-up times of wnventronal unit3 
1 

i 

coici 



; Mllllmum capac~ty of a urut m confmuous operahon should not exceed 40 % of the 
/ rated capac~ty PN 
I 
I . Conimuous power changes 

I I 
Conbnuous power changes should be posslble as follows 

%& 40- 100 
Mean power change rate 
% P d m n  

8-  12 4 - 8  5 10 
h4axmum powu change 
ratt%F+,j 60 60 50 20 

Sudden power changes 

Strong and fast frequency changes in the system requue a hgh power change rate 
within the following huts. 

t- 
Chrvnologr~l development of sudden power changes in conventronal and nuclear untfs 

(&me mmrmum sudden power change) 
- 



5 Voltage control 

The voltage range for border nodes at transnahonal lnterconnect~on llne ends is to be 
co-ordmated by the partners The rcachve power flow has to be kept as low as 
possible 

The compensabon equipment required to acheve these objecbves (generators, 
synchronous compensators, capacitor banks, mductors, stahc compensators, etc ) has 
to be employed as opmally as poss~ble m dependance on the state of operahon and ~ r a  
coordmabon between the partners 

In case a sufficent compensabon level has not been actueved, the corresponding 
compensabon posslbilibes have to be created 

6 Jn- 1)-secuntv of the network components 
(Requued system expansion and power station construchon) 

The system expansion must take place m such a way that (n-1)-secunty can be guaranteed 
for every possible operabonal mode (power stabons and system) -out requlnng 
support by ne~ghbounng systems 

Comphance with the reqyements of the (n-1)-criterion IS given when the system is 
able to cope wrth the loss of a network component wthout unadmissiblle restncbons 
of 16 functiomg m any techntcally feasibIe and operabonally reasonable mtial 
situabon In dorng so, the network components r e m m g  in operation must not ex& 
the= pemmsible h t  values and a W e r  spreadmg of the incident must be 
prevented 

t 

Network components according to the (n-1)mtenon 

- electrical clrcut 
- transformer 
- power stabon urut 
- compensabon devlce 
- (busbar, busbar faults have to be examrned separately) 

After fmlure of a network component andlor s~ngle fault., the l m t  values In the 
system (current, voltage, frequency) must not be Exceeded 

The m m u m  utdmhon has to be less than or equal to the rated capacity of the 

1 network component wlth extreme load situabons (Low load/peak load) having already 
been taken mto account 



. The (n-1)-cntenon has to be absolutely observed m those cases where neighbounng 
systems would othemse be negabvely lduenced (no support through neighbounng 
systems for the observance of the (n- 1)-cntenon) 

The necessary system expansion has to be done m considerahon of the (n-1)-cntenon 
whle talung Into account the speclfic tasks of the system operator and transrts Thus, 
fiom today's pornt of mew of the ne~ghbounng UCPTE members the commrssioning of 
the following 380 kV llnes or corresponding dtematwes are a prerequisite for the 
realmhon of parallel operahon 

Etzemcht - Preshce singIe-clrcuit 
Slavehce - Diirnrohr double-cucult 
Stupava - (Blsamberg) Wien Siidost smgle-cmult 
Redtntz - Ratersach (under construcbon) single-cucwt 
Gy6r - Wien Siidost (B~amberg) double-cmt 
Wren Siidost - K;lmacchtal doub le -cb t  
h a c h t a l  - Maribor double-circult 

7, Measures for the avoxdance of large hsturbances m Interconnected operahon 

These measures for the avoidance of large disturbances include the parhal load sheddmg 
and the mtable d a g n  of tl~etmixmti-~ *-+-- rurbLmection hes  and power stations 

5 

In order to avoid the spreadmg of disturbances in the system it has to be prowded for 

load reduchon measures for frequencies o f f  _< 49 Hz. For lower fhcpency values, a 
correspondtng setting of the load shed relays should shed d c i e n t  amounts of load 
before machme trip tresholds are reached 

An example m case may be the followmg cornpanson of load shedding plans in France 
and Germany - 
France 

at 49,O Hz sheddmg of 20% of the load 
at 48,s Hz sheddmg of 20% of the load 
at 48,O Hz sheddmg of 20% of the load - 
at 47,s Hz sheddmg of 20% of the load 
at 47,O Hz &sconnechon of the power stat~ons from the system 



Germany (DVG 5-stage plan) 

at 49,O Hz shedding of 10 - 15% of the load 
at 48,7 I-Iz shcddlng of 10 - 15% of d ~ e  load 
at 48,4 Hz shedd~ng of 15 - 20% of the load 
at 47.5 Hz discomecfion of the power stahons from the system 

The transmiss~on l~nes of a country whrch are important for ~nterconnechon must be 
des~gned for an adequate transrmss~on capacity, so that they can acccomodate an 
addhonal load ~f mternal or external Isturbances occur and, rn partrcular , if required 
for pnmary control purposes 

All mtercomechon lmes should be equrpped wrth srngle-pole rapid recloslng devlces 
and automahc reclosmg systems for smgle-phase faults The sethng of the recloslng 
devices has to be agreed upon between the partners concerned 

Ln case of major voltage and frequency fluctuabons the power stattons should remaln 
connected to the system as long as poss~ble In case power stabons have to be 
separated fiom the system, e g m the case of network falure or for safety reasons, 
they should automatically switch over to isolated plant operabon wth supply of the 
awcilxanes 

In case of a complete system break-down it has to be provlded for some power stabon 
u t s  that can be started up wlthoiit external voltage for system reconstrucbon 

In the transformer stabons, suntchmg substabom and m the load d~spatclung centers 
auxhanes supply requued for operabon should be guaranteed for a suffic~ently Iong 
tune m order that all necessary switching operations can be executed also m case of 
falure of the surroundmg networks 

i 
I 

The protecttve devlces of all Items of eqwprnent must hsconnect any faults occunng 
promptly and effecttvely 

It has to be provlded for (n-1)-secunty for all dormatton and comm~~~l&bon 
equrpment for transnabonal lntercomected operabon. Loss of one transmssxon route 
should have no Impact on transnabonal m t e r ~ ~ ~ e c t e d  operabon 

8 Techn~cal vrerequlsttes m the systems of PSE S A. CEZ. SEP and MVM Rt 

Based on the exlstmg lntercomecbon Ilnes the necessary further techrucaI prerequsites 
for the ~nterconnecbon of the electnc~ty supply systems of PSE S A, CEZ, SEP and MVM 

1 Rt w~th  the neighboumg UCPTE systems are to be defined Based on a system expansion 

plan, the observance of the necessary secunty of supply m accordance wrth Clause 6 the 
UCPTE mtercomecbon has to be proven 



For that purpose 

- Load flow calculattons for exchange balances (mcludmg trans~ts) to be chosen m 
compliance wth the (n-1)-cntenon 

- Short clrcult current calculahons (m parbcu1a.r for couplrng transformer stahons) and 

- Stablllty calculahons (statrc and transient stabhty for the generatmg park concerned) 
in compliance wth the (n-1)-criterion 

have to be camed out 
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F~gure 1: The most ~mportant interconnections 
of the IPS-CDO systems before 1993 



F ~ g u r e  7 Operation of CENTREL systems 
with VEAG and the U k r a ~ n ~ a n  island 

Figure 2 





*h POWER SYSTEM OF THE CZECH REPUBLIC 
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POWER SYSTEM OF HUNGARY 

• power stat~on 

0 power stat~on 
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POWER SYSTEM OF POLAND 

Overhead L~nes 750 kV 400 kV 220 kV 
in Operation - - - 

Temporary Operat~ng on 220 kV - - 
1lOkV - - 

Substat~ons 
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POWER SYSTEM OF THE SLOVAK REPUBLIC 

Poland 

Czech Republfc 
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Hungary 

ZSE 
SSE - three reg~onal dlstrlbut~on ut~ l~ t~es 

VSE 


