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SECONDARY CONTROL  

Secondary Control is a centralized automatic function to regulate the generation in a 
control area in order to keep its exchanges with all other control areas at the scheduled 
value and to restore the frequency to its set value. 

SAFETY  

See Reliability. 

ANCILLARY SERVICES  

Ancillary services are services provided by the power producers/consumers necessary for 
reliable and stable system operation, such as: operating reserve for frequency control, 
voltage regulation, black-start capability, etc. 

The ancillary services for operating reserve are provided pursuant to the UCTE rules and 
criteria and the Grid Code for electricity transmission, with: 

– Primary control reserve; 

– Secondary control reserve; 

– Tertiary control reserve. 

The system service for voltage regulation is provided in accordance with the UCTE rules 
and criteria and the Grid Code for electricity transmission.  

“Black-start” is a system service provided through power producers capable of 
independent start i.e. start without an external power source. 

SCADA / EMS (SUPERVISORY CONTROL AND DATA ACQUISISTION) (ENERGY 
MANAGEMENT SYSTEM)  

Supervisory control and data acquisition – SCADA/EMS is a system used by the 
transmission system operator in its contol center. 

CONTINGENCY 

The unexpected failure or tripping of a system component such as a generating unit, 
transmission line, circuit breaker or other electrical elements. A contingency may also 
involve several components, leading to large system failure or defects in the system. 

TRANSMISSION NETWORK STABILITY  

Transmission network stability is the capacity of the transmission network to remain in 
stable condition, i.e. the frequency and voltage level remain within the assigned limits 
after an incidental outage or short-circuit at a transmission element. 

TERTIARY CONTROL 

Tertiary regulation is any automatic or manual change of the operational point of power 
producers following a distrubance (mainly through redispatching), in order to reestablish 
appopriate secondary reserve within 15 minutes, which is necessary for activation in case 
of another incident. Tertiary regulation can also be established through directly or 
intermittantly regulated load which can be terminated in 15 minutes.  

DELIVERY POINT   

A Delivery Point is a physical point in which electricity is distributed leaving the 
transmission network, including interconnection points to neighboring power systems.  
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ACCEPTANCE POINT  

An Acceptance Point is a physical point in which electricity is distributed to the 
transmission network, including interconnection points to neighboring power systems. 

TRANSACTION  

Transaction is an agreement between two transmission system users (generally a power 
producer or a trader and a customer) aiming at transferring electricity from the seller to 
the buyer. 

CHAPTER 2 

RIGHTS, OBLIGATIONS AND RESPONSIBILITIES OF THE 

TRANSMISSION SYSTEM USERS AND DELEGATION OF 

LIABILITIES 

Article 4  
MEPSO 

MEPSO shall be responsible for efficient, reliable and secure operation and maintenance of 
all power faciltiies, stations and equipment at 400 kV, 220 kV, 150 kV, and 110 kV under its 
ownership. 

Pursuant to the rights and obligations established with the Law on Energy, the ratified 
international agreements and other regulations, including the rights and obligations 
established with the licenses for conducting power activities, MEPSO maintains the following 
rights, obligations and responsibilities for management and utilization of the power system 
and transmission network:  

1. As a Grid Owner (GO) is obliged to provide electricity transmission, and 
particularly to provide: 

– connection and utilization of the transmission network for third parties, pursuant to 
the principles of objectivity, non-discrimination and transparency; 

– reliable, secure, continuous and quality power transfer through the transmission 
network from points of delivery to points of acceptance, while maintaining 
appropriate level of reliability and availability of all transmission network facilities; 

– compliance with the laws, regulations, standards, recommendations and other 
general acts during construction, reconstruction and regular annual overhaul of the 
power facilities, which are transmission system components in the process of power 
transmission; 

– maintenance, development, expansion and upgrade of the transmission network 
(400 kV, 220 kV, 150 kV, and 110 kV) for secure and efficient operation; 

– physical connection and maintenance of the interconnections with transmission 
grids of the neighboring countries; 

– continuous electricity transmission through interconnections for electricity import, 
export or transit; 

– technical conditions for interconnection and power transmission pursuant to the 
UCTE technical conditions; 

– operational functionality of the transmission grid. 
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2. As a Transmission System Operator (TSO) governs the Power System of the 
Republic of Macedonia, and particularly is obliged to provide: 

– access and utilization of the transmission network for third parties; 

– operational governance of the Power System of the Republic of Macedonia for 
providing system security, reliability and availability; 

– parallel operation of the Power System of the Republic of Macedonia with the 
neighboring power systems; 

– monitoring technical and functional readiness, coordination and approval of the 
schedule for overhauls of the facilities for power transmission and generation; 

– involvement in the transmission network load shedding following the principles of 
objectivity, non-discrimination and transparency; 

– metering and calculation of the acquired and transmitted electricity in cooperation 
with the power market operator; 

– balance of deviations between the current and agreed electricity consumption; 

– establishment of necessary changes in the schedule for activating generation 
capacities in case of disturbed electricity supply safety, destructions and large 
deviations of electricity consumption, compared with the regulated quantities; 

– long-term planning of the transmission network; 

– interconnections with the power systems of the neighboring countries; 

– interconnection capacity for meeting the “N–1” safety criterion; 

– conditions for securing continuous electricity transmission through interconnections 
for electricity export, import or transit; 

– publication and delegation of interconnection capacity from/to the neighboring 
power systems and conditions for signing electricity transfer or transit agreement; 

– coordination of the transmission network operation with the licencee for electricity 
transmission; 

– redispatching the generation capacities in real-time and altering the power flow 
through the transmission network for providing operational functionality of the 
power system; 

– planning and providing ancillary services: 

– operational planning and managing electricity generation from regulated power 
producers and power producers who signed agreements for power and electricity 
supply for tariff customers, in accordance with the data received from power 
producers; 

– Defence Plan; 

– installation, maintenance and upgrade of SCADA/EMS and telecommunication 
systems; 

– installation, maintenance, testing and servicing of metering devices at all metering 
points;  

– metering of transmitted electricity and power at all metering points; 

– transmission users with open access to the metering devices. 
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3. As an Electricity Market Operator (EMO) is obliged to organize and manage the 
electricity market, and particularly to: 

– organize and manage the electricity market in the Republic of Macedonia, pursuant 
to the principles of transparency, non-discrimination and competition; 

– establish, organize and control power, electricity and ancillary services trading, 
including international trading; 

– prepare and deliver dispatch schedule to TSO for meeting load necessities and 
updating regular intervals pursuant to the Market regulations; 

– register market participants and confirm the notification for physical schedules and 
signed agreements; 

– record and schedule physical electricity transactions, pursuant to all agreements for 
electricity purchase; 

– forecast and plan electricity demand (per year, month, week, day and hour) 
according to signed agreements for electricity purchase; 

– conduct payment and delivery of agreed quantities of electricity on the market; 

– balance the agreed and performed transactions based on metering conducted by 
TSO; 

– monitor conditions and events on the electricity market; 

– collect, process, update and publish information on current conditions of the 
electricity market for normal market operation and obtain necessary information on 
market participants who conduct business transactions and/or electricity supply; 

– define registration and participation terms on the electricity market; 

– conduct physical arrangement of market participants; 

– organize a market of balanced electricity for the demand of balanced regulation of 
the power system; 

– verify and confirm all delivery notifications for the agreed quantities of electricity 
to the market participants who signed bilateral agreements for electricity purchase; 

– notify market participants who signed bilateral agreements for electricity purchase 
of possible suppression and technical loads of the transmission network, in 
coordination with PSO; 

– prepare and send invoices to electricity market participants. 

4. As a Wholesale Electricity Supplier of Tariff Customers (WESTC) is obliged to 
supply electricity to the wholesale tariff customers, and particularly to provide: 

– reliable, secure, continuous and quality electricity supply; 

– procure necessary power and electricity from regulated power producers, other 
power producers and/or traders with electricity, including procurement of necessary 
transmission capacity and regulated services for retail electricity supplier of tariff 
customers as well as tariff customers connected directly to the transmission 
network; 

– sign regulated agreements approved by ERC with a regulated power producer for 
purchasing all generated power, electricity and ancillary services; 
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– sign regulated agreements for power and electricity sale with the retail electricity 
supplier of tariff customers as well as tariff customers connected directly to the 
transmission network; 

– sign agreements or use other methods to sell surplus of power, electricity or 
ancillary services and conditions, as approved by ERC;  

– conduct tender procedures for purchasing electricity from a new generation 
capacity by signing along-term agreement; 

– preserve  complete tender documentation and records for purchasing power, 
electricity and ancillary services, granting an access of this documentation to ERC; 

– prepare and send invoices to the retail electricity supplier of tariff customers and to 
tariff customers connected directly to the transmission network. 

Article 5  
Power Producers 

Power producers shall be responsible for their generating units which also include the entire  
equipment from the electricity generation process to the border with the transmission 
network. 

Power producers shall maintain all generating units operational at all times to respond to 
MEPSO’s requests. In addition, the performance of the power facilites must be in accordance 
with the results from tests during start up, considering the equipment amortization.  

Power producers shall be fully responsible for maintaining the generating units and they shall 
plan the maintenance operations and send an annual program to MEPSO for maintenance of 
each unit as per the conditions and procedures stipulated with the license for electricity 
generation. 

Power producers shall manage their units in accordance with the connection conditions 
regulated with the Grid Code. 

Power producers shall provide long-term, mid-term and short-term forecast to MEPSO in 
regards to availability of their generating units. 

Article 6  
Electricity Distribution 

The system user engaged in electricity distribution shall hold the following responsibilites: 

– to manage the distribution system of the Republic of Macedonia,  

– to plan the development, construction and maintenance of the distribution network, 

– to connect every customer to the distribution network which requests connection in 
accordance with the Grid Code, 

– review the operations for distribution system maintenance, and  

– prepare an annual program for distribution system maintenance. 

The system user engaged in electricity distribution shall: 

– be in charge of all power facilities between the MEPSO border and the point of 
delivery to the customers, including the entire mid-voltage network and equipment 
and the entire low-voltage network, which are under authority of the Distribution, 

– coordinate its own power facilites in accordance with the connection conditions, 
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– provide continous electricity supply to every delivery point of the distribution 
network within the defined standards, and hold responsibility for forecasting power 
and electricity demands of every delivery point on a long, short and mid-term basis, 
and provide these information to MEPSO. 

Article 7  
Direct Customers 

Each direct consumer, owner of a power facility connected to the transmisison network is  
responsible for the entire power equipment up to MEPSO border, or for the entire high and 
mid-voltage equipment and low-voltage network used for its own needs while the metering 
equipment remains under authority of MEPSO. 

Direct consumers are in charge to: 
– develop and maintain their own power facilities, 

– prepare an annual program for maintaining the power facilities and submit it to 
MEPSO, 

– review the operations for power facilities maintenance, 

– coordinate the operation of their own power facilities with the connection 
conditions, 

– plan its own consumption on a long, mid and short-term basis and provide 
consumption data to MEPSO. 

Article 8  
Assignment of Responsibilities in the Power System 

MEPSO is responsible for reliable, secure and quality delivery of electricity through the 
transmission network from acceptance to delivery point, and for providing sustainable 
development of the transmission network for safe and efficient operation of the following 
high voltage and extra high voltage networks: 

– 400 kV; 

– 220 kV; 

– 150 kV; 

– 110 kV. 

The authorities of MEPSO, pertaining to the framework of the power system of the Republic 
of Macedonia, are determined according to the established borders between JSC MEPSO and 
the entities for electricity generation and distribution, and the direct consumers, as specified 
hereafter: 

1. Border between transmission network and distribution 

As a rule, at 110/х kV substations connected on the transmission network with two or more 
transmission lines to at least two other substations (meshed substations), the distribution 
network starts at the high voltage side of the 110/x kV power transformers and the power 
transformers belong to the licensee for electricity distribution while the 110/x kV power 
stations belong to MEPSO. 

With exception of paragraph 1 of this item, in case of radially supplied 110/х kV substations, 
or when one substation or substations operating in one small ring are radially connected to the 
main network, all substations and the radial transmission lines belong to the distribution. 
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2. Border between the transmission network and direct customers 

The borders between the transmission network and direct customers are in compliance with 
the ownership and MEPSO is responsible for operational management, supervision of the 
physical condition of 110 kV stations and transmission lines, coordination and approval of the 
maintenance plans.  

3. Border between the transmission network and generation 

Pursuant to certain specificics, the borders at the power producers differ, and are as follows: 

– At TPP Bitola the transmission network starts with tension strings at the exit 
gantries of the powerhouse building. TPP Bitola has connection towards SS Bitola 
2.  

– At TPP Oslomej the border is at the tension strings of the gantry in the 110 kV 
switchyard, which belongs to MEPSO, while the 110 kV connection towards the 
block transformer and the existing power station belong to TPP Oslomej. 

– At TPP Negotino the situation is equivalent to the situation at TPP Oslomej while 
the connection is to SS Dubrovo. 

All hydro power plants connected to the transmission network (HPP Vrutok, HPP Tikvesh, 
HPP Shpilje, HPP Globochica, and HPP Kozjak) have borders at the busbar disconnectors in 
the generating unit bays. The border points are the terminals of the busbar disconnectors 
towards the circuit breakers of block-transformers and the regulation transformer (if existing). 
The busbar disconnector and the 110 kV switchyard are under MEPSO ownership. 

4. Protocol procedures at the border points 

Special situations concerning the entities on both sides of the border sites shall be regulated 
by special protocol procedures. 

Article 9  
Training 

The staff at the National Dispatch Center (NDC) must be professionally trained in order to 
perform well within their business environment.   

Every transmission system user shall be responsible for providing professional and skillful 
workers to operate with the equipment.  The system users shall provide training for their 
employees. 

CHAPTER 3 

CONTINGENCIES 

Article 10  
Responsibilities of MEPSO and System Users in Case of Contingencies 

In case of contingencies which have not been included in the Grid Code, MEPSO shall be 
responsible, whenever feasible, to inform and consult immediately the transmission system 
users concerning the necessary measures that need to be taken. 

MEPSO should undertake necessary measures and activities regulated by the Law, other 
regulation and the Grid Code in maintaining power system safety in case of system 
disturbance due to contingencies. 
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For situations from paragraph 1 of this Article, all transmission system users shall be obliged 
to comply with the measures and instructions provided by MEPSO. 

For situations from paragraph 1 of this Article, MEPSO shall be responsible towards ERC for 
taking unreasonable, unbalanced actions or measures against some of the transmission system 
users. 

Should MEPSO take measures against some users of the transmission system as per 
paragraph 4 of this Article, without prior notice or consultation with the users of the 
transmission system, any user could require from ERC to determine whether there were any 
circumstances which prevented MEPSO from providing information and seeking 
consultations, and consequently take measures against MEPSO following the Law, other 
regulation and the License. 

CHAPTER 4 

COMMITTEE FOR GRID CODE MONITORING AND 

IMPLEMENTATION 

Article 11  
Committee Assembly 

The Committee for Grid Code Monitoring and Implementation (hereinafter: Committee) is 
assembled for monitoring and implementation of the Grid Code. 

The Committee is composed of eleven (11) members, each member recommended by: 

– Transmission System Operator (TSO); 

– Grid Owner (GO); 

– Electricity Market Operator (EMO);  

– Electricity Distributor System Operator; 

– User engaged in power distribution; 

– Regulated power producer;  

– Other power producers;  

– Wholesale Electricity Supplier of Tariff Customers; 

– Retail Electricity Supplier of Tariff Customers;  

– Electricity traders;  

– Direct customers of electricity (eligible or tariff). 

The Committee members must have sufficient technical expertise and experience for 
evaluating technical aspects of system’s oparation, planning and development. 

The Chairman of the Committee is recommended by MEPSO. 

Article 12  
Committee’s Responsibilities 

The Committee holds the following responsibilities: 

– prepares recommendations for implementation of standards, procedures and 
connection rules, and network utilization, maintenance and development; 
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– proposes measures for settling disputes related to the implementation of the Grid 
Code; 

– provides initiatives for amending and appending the Grid Code; 

– provides opinions on the reports for implementation of the Grid Code written by the 
Transmission System Operator and submitted to ERC, the relevant ministry or to 
the Government of the Republic of Macedonia. 

Article 13  
Rules of Procedures 

The Committee adopts the Rules of Procedures which regulates the procedures and methods 
of the Committee’s organization and operation in accordance with the authorities laid down in 
the Grid Code. 

Article 14  
Disputes Over the Implementation of the Grid Code 

If a dispute arises among the users of the transmission system and MEPSO concerning the 
implementation and interpretation of the Grid Code, one of the party can file a written request 
to the Committee recommending measures for settling disputes related to the implementaiton 
of the Grid Code. 

The Committee is obliged, within 15 days from reception of request as per paragraph 1 of this 
Article, to propose measures for settling disputes regarding the implementation of the Grid 
Code.  

If the parties do not reach a settlement, the dispute will be resolved as per the provisions of 
the Law on Energy.  

Article 15  
Providing Working Conditions for the Committee 

MEPSO provides working conditions for the Committe’s meetings (organization of meetings, 
preparing analyzes, detailed reports, etc). 

MEPSO performs all professional and administrative tasks needed for the Committee’s work. 

CHAPTER 5 

INFORMATION AND DATA CONFIDENTIALITY 

Article 16  
Managing Confidential Information and Data 

MEPSO is obliged to manage the information and data provided by the users of the 
transmission system in accordance with the Grid Code, i.e. information regarding connection 
permission and data for planning, operation and maintenance of the transmission system, and 
act in accordance with the Law on Energy and other laws. 



Grid Code – Planning Code 
 

 
20 

PART TWO – PLANNING CONDITIONS  

CHAPTER 6 

GENERAL PLANNING CONDITIONS 

Article 17  
General Provision 

In the process of planning and development of the electric power system or the transmission 
system are used the technical and design criteria as well as activities regulated with the Grid 
Code taking in consideration the requests and necessities of all users of the transmission 
network in all operational regimes and including the influence of the neighboring systems 
connected synchronously. 

The transmission system user is obliged to apply the technical and design criteria as well as 
all activities regulated with the Grid Code in the process of planning and development of its 
own system for power generation, distribution or consumption. 

MEPSO and the transmission system user should base the planning and development of the  
electric power system and the transmission network on mutual exchange of comprehensive 
analyzed information. 

Article 18  
Principles 

During the planning process the system's adequacy is dimensioned according to the generally 
accepted „N-1“ criterion. Due to the unreliability of the forecasts the minimal requirements 
during the planning stage shall be obeyed. 

When preparing the Defence plan and strategies for restoration/establishment of supply, the 
effects from multiple outages and rare multiple errors occurring in the system are taken in 
account - large scale incidents, which due to the financial reasons could not have been 
forecasted during the system planning and development stage. 

1. “N-1” criterion 

The outage of any element from the electric power system must not risk the safety of the 
system operation because of the limited values which are reached or surpassed in regards to 
electricity, voltage, stability, etc., and subsequently prevents cascade outages which cause   
supply trippings. 

In order to fulfill the “N-1”criterion, after a single system element has failed (e.g. 
transmission line, transformer, generating unit, etc.), the following rules are to be satisfied: 

– no disturbance of the limiting values for network operation variables (voltage, 
current, frequency, network short-circuit power) that may endanger the security of 
the power system or lead to an unacceptable strain on equipment, damage, 
destruction or an inadmissible reduction of equipment’s lifetime; 

– no inadmissible overloading of components may take place; 

– the voltage and the frequency at connection points for consumers and generating 
units are within the specified limits; 
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– interruptions of supply are avoided (with or without use of redundancies 
temporarily available in mid-voltage distribution networks and in the installations 
of the transmission system users); 

– secondary tripping through activation of further protection devices on equipment 
not directly affected by the disturbance cannot involve the risk of spreading the 
disturbance; 

– there is no need to change or, if necessary, interrupt power transfers; and    

– the loss of generating unit stability is avoided.  

When analyzing the “N-1” criterion it is compulsory to define the list of most probable 
incidental outages along with the available corrective measures for such outages. 

Outage of several system elements “N-k” should be inspected in case of large probability of 
endangering the security of the power system: (e.g. “N-2” criterion for certain double 
transmission lines). The subsequent outage of several elements following incidental outage,  
resulting from the reaction of the proper system protection must be taken in account during 
the inspection process. 

Extreme and less probable incidental outages, such as busbar outage or circuit breaker defect 
do not have to be included in the planning. 

In accordance with the decison from the previous paragraph and the level of development of 
the electric power system, the risk for busbar outage with undelivered power of 200 MW is 
accepted. 

The design of transmission system connections may deviate from the “N-1” criterion in 
individual cases (e.g. radial operation). 

2. Voltage values in normal conditions 

In normal conditions the voltage can range between: 

– 380 kV – 420 kV for a level at 400 kV,  

– 200 kV – 240 kV for a level at 220 kV, and  

– 99 kV – 121 kV for a level at 110 kV.  

In some operational conditions, in a short period depending upon the configuration of the 
transmission network, the voltages can reach values that differ from the limits defined under  
paragraph 1 of this item. 

3. Border values of short-circuit current in normal conditions 

The electric power system should operate within the framework of the limit values for which 
it was dimensioned.  

The facilites and devices connected to the transmission network should be designed to operate 
in accordance with the determined limit values of the short circuit current.  

For normal operation it is necessary for the short circuit current at any node of the system not 
to surpass the switching power of the installed devices at the node. 

4. Frequency 

The outage of certain elements in the electric power system must not cause frequency 
deviations outside the acceptable limits when the system is in parallel synchronous operation 
with the UCTE, as follows: 
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– Deviations from the quasi-steady state of the frequency in the synchronous area 
must not exceed 180 mHz (maximum permitted frequency deviation in steady 
regime; under condition of load self-control as defined by the UCTE). 

– The minimal present value of the frequency must not be below 49,2 Hz, which is 
equivalent to 800 mHz as a maximum allowed frequency deviation from the 
nominal value.  

5. Power system stability 

Stability is the ability of the power system to withstand an unforeseen outage or short circuit 
at a transmission element while maintaining the voltage and frequency level within the limits 
as defined under items 2, 3 and 4 of this Article, without loss of synchronism of the 
generating units and without cascade tripping. 

6. Technical transmission capacity 

The technical transmission capacity of the transmission lines depends upon the air 
temperature, the conductors' sag, the clearance to the ground and the thermal capacity of the 
high voltage devices in power facilities. 

According to the instructions provided by NDC, the thermal limits of the elements can be 
surpassed in some cases with the use of additional equipment for real-time monitoring. 

Article 19  
Planning Data 

1. System analysis 

The transmission network reliability is estimated through analysis of the power system, 
including the simulations of stationary and dynamic condition, for the purpose of meeting the 
foreseen needs of the users and for determing the necessity for the system’s improvement or 
reinforcement. 

The data interchange regulated by MEPSO must contain full details in order to enable 
simulation of incidental outages in the system as well as stationary and dynamic analyses, 
with a special attention set on collecting data for the generation equipment. MEPSO must 
establish and conduct data verification procedures as well as procedures for monitoring all 
types of generating units in the power system. 

The voltage and frequency in the power system are regulated through synchronous generating 
units.  The proper operation of the turbine governors and excitation systems at the generating 
units can represent a crucial factor in determining whether the power system can sustain large 
distrurbances without cascade trippings or not. 

The dynamic information of the generating units is used for estimation of the power system 
stability for identifying possible problems related to the stability and for providing solutions 
for problem management. 

2. Preliminary planning data 

a)  General 

When the user plans to make a change in a facility or to alter the utilization of the 
transmisison network, the information regarding the proposed development plans by the user 
shall be accounted as preliminary planning data. The preliminary planning data are necessary 
for MEPSO to inspect the influence over the power system. This information shall be treated 
as confidential in regards to the provisions of the Grid Code related to confidentiality. 
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MEPSO may require preliminary planning data for the purpose of conducting additional 
detailed system studies. 

b) Information for the generating unit 

The power producers, distribution and direct customers, along with the other users are obliged 
to provide information to MEPSO about their generating units.  

c)  Information for the transmission power system user 

The transmission system user is obliged to provide information to MEPSO about its facilities 
for power generation and consumption for the purpose of enabling MEPSO to prepare studies 
for system development. 

3. Standard planning information 

a) General 

All information related to the development plans of the user contained in the agreement for 
connection and/or utilization of the transmission power system and their modification are 
submitted as preliminary planning data. This information as well as the additional information 
requested by MEPSO, according to the planning regulations of the Grid Code, have become 
standard information for planning and they are the basis for planning the transmission system 
of MEPSO. 

The standard planning information, which are not labeled as confidential, can be used by 
MEPSO in public reports (e.g. the Power System Reliability Study or reports for operational 
planning). 

The connected system user shall confirm the standard planning information or replace the old 
information with other relevant values and updated forecast. 

The standard planning information must be confirmed by the authorized representative of the 
system user no later than one (1) month after the connection. 

b)  Information for forecasting the electricity and power needs 

The system user shall submit forecasts to MEPSO for power and electricity consumption 
(active and reactive values) for every connection point for the following ten (10) years. 

The forecasted data for the first year shall include weekly and monthly forecasts for power 
and energy (active and reactive values) while the other nine (9) years shall include the annual 
forecasts for power and energy. 

The system user shall sumbit an hourly diagram to MEPSO with load forecasts for a typical 
day of the week, weekend and holiday. 

Market participants (traders, eligible customers) shall submit to MEPSO forecasts for 
electricity exchange with the neighboring electric power systems. The forecasted data for 
power and electricity exchange for the first year shall include forecasts of weekly and 
monthly values while for the remaining nine (9) years market participants shall submit annual 
forecasts for power and electricity exchange in long-term contracts.  

Electricity market participants shall submit to MEPSO forecasted hourly diagram of 
electricity exchange for a typical day of the week, weekend and holiday. 

The system users shall submit net forecasted power and electricity values for each connection 
point in the system and the forecasted generation of distributed power producers or generation 
from their own generating units. These forecasted generations shall contain details for every 
generating unit separately if the installed capacity is above 5 MW. 
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c)  Information for the generating units  

All information on the generating units (electrical and mechanical) and the detailed 
information on control, voltage and speed, shall be provided to MEPSO.  

d)  Other information for the transmission power system user  

The system user shall provide to MEPSO schemes and diagrams of its facility and the 
characteristics of the various elements.  

The distribution system or other system user are obliged to submit to MEPSO information on 
participation in the short-circuit current from its own generating unit and the large motor 
drives at the connection point. The short-circuit current shall be calculated in compliance with 
the IEC standards or an equivalent MKS standard.  

e)  Additional information 

The system user shall provide additonal planning data if  requested by MEPSO.  

Article 20  
Provision of Required Information 

All system users shall provide MEPSO with relevant information for the past year and for the 
following ten (10) years no later then October 1 of the current year. This information must 
include preliminary information for planning and updated standard information for all 
existing facilities. 

Article 21  
Information Form 

Following a proposal submitted by the Committee and upon previous approval by the Energy 
Regulatory Commisison, MEPSO shall determine and publish the forms which will provide 
all necessary planning information on its website. 

The authorized representative of the system user shall complete, verify and sign both written 
and electronic form. 

Article 22  
Modifications of the Preliminary and Standard Planning Information 

The system user shall inform MEPSO immediately or within seven (7) days of any 
modifications in its planning information.   

A report from paragraph 1 of this Article shall provide the time of the modification or a time-
frame of the scheduled modification. If the modification is temporary, the report shall state 
the period when the data is expected to return to its previously recorded value.  

Article 23  
Planning Regulations 

1. The “N-1” criterion utilization  

The transmission power system has to be planned, designed and built so that it could be 
operated to supply customer demand and transmission services at all forecasted demand and 
electricity exchange levels in accordance with the “N-1” criterion. 
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As an exception from paragraph 1 of this item, in some cases (e.g. radial operation), the 
design of the transmission system connections can deviate from the “N-1” criterion. 

The electric power system should be capable of accomodating planned equipment 
maintenance outages and continuing to operate in the condition specified by the N-1 criterion. 

The “N-1” criterion has to be analyzed based on an assumed outage that results from a 
disturbance of the largest generating unit or transmission element with the largest influence 
over the supply safety.  

MEPSO shall plan the electric power system, including the cross-border interconnection lines 
such that it shall enable sufficient transmission capacity for the delivery of the primary 
control power reserve, which activates in case of disturbance. 

2. Voltage and Reactive Power Control Regulations 

Voltage and reactive power control requirements are to be considered in the process of 
transmission and distribution system planning, power system development and design of 
power plants. 

The reactive power sources should be spread throughout the power system, power plants, 
transmission and distribution facilites as well as at certain customers. 

Since customer reactive demands and facility loadings are constantly changing, coordination 
of distribution and transmission reactive power is required.   

Reactive power cannot be transmitted over long distances and must be controlled locally. 

3. Principles of Power System Stability 

System planning requires providing system’s stability, which is the ability of the electric 
power system to maintain a state of equilibrium during normal and abnormal conditions or 
disturbances: 

– Small-Signal Stability: It is the ability of a power system to withstand small 
changes or disturbances without loss of synchronism in synchronous machines 
while having sufficient damping of system oscillations (sufficient margin at the 
limit of stability). 

– Transient Stability: It is the ability of a power system to maintain synchronism 
within its parts when subjected to a disturbance of certain intensity, and to regain a 
state of equilibrium following the disturbance. 

Stable synchronous operation of the generating units is a prerequisite for secure and reliable 
interconnected operation and for customer supply.  

The dynamic behaviour of an electric power system is a result of the interaction between the 
generating units, the transmission system and the consumers with their respective control 
facilities. 

4. Principle for Short Circuit Power 

In order to prevent impairing or endangering the rest of the networks, mainly due to safety 
concerns, it is necessary to design the transmisison system within the frame of constructive 
limit values of the short circuit current, in order protection devices to disconnect any faults 
promptly, selectively and effectively, while: 

– the maximum value of the short circuit current at each node which is as result of a 
system error must not surpass the breaking capacity of the installed devices, and  
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– the minimum value of the short circuit current should reach acceptable level which 
enables error elimination with the protection devices. 

CHAPTER 7 

SYSTEM RELIABILITY ASSESSMENT 

Article 24  
Power System Reliability Study 

MEPSO is legally obliged to maintain and develop the transmission network and provide safe 
public service, such as supply of electricity demand on the market at any time at acceptable 
prices, while providing care for the environment. MEPSO shall develop the transmission 
system according to the Power System Reliability Study, which shall be based on the 
evaluation of the power system reliability.   

The Study from paragraph 1 of this Article should be based on :  

– forecast electricity and power demands,  

– assessment of production adequacy,  

– assessment of transmission power system adequacy, and  

– assessment of interconnection necessity with other electric power systems.  

The Power System Reliability Study from paragraph 1 of this Article should imply measures 
which shall meet the requirements of future electricity demand and maintain the quality which 
is in accordance with the reliability standards of UCTE, while maintaining least cost for 
transmisison network development. 

The components of the Study from paragraph 1 of this Article are as follows:  
– Summary with list of proposals for construction of new elements and improvement 

of the existing elements of the transmission system; 

– Reports for previous two years preceding the year analyzed in the Study of 
paragraph 1 of this Article. The reports which shall be published in year Y must 
refer to years Y-1 and Y-2.  

– Rports for the following period of ten (10) years. The report in year Y shall include 
three levels of forecasts:  

o Short-term forecast: year Y+1, Y+2 and Y+3; 

o Mid-term forecast: year Y+5;  

o Long-term forecast: year Y+10.  

MEPSO shall submit for approval the Study from paragraph 1 of this Article to the Energy 
Regulatory Commission, and following the granted approval shall publish the Study on its 
website. 

The symmary of the Study from paragraph 1 of this Article shall be published and submitted 
to UCTE as System Adequacy Forecast.  

Article 25  
Power System Reliability Assessment and Criteria 

The assessment of the electric power system reliability from Article 25, paragraph 1 of the 
Grid Code is based on assessment of the structural ability of the system which determines 
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whether the power system can supply the demand of the market of power and energy at all 
points of use at any time within the acceptable standards. 

The assessment of paragraph 1 of this Article for the electric power system reliability 
(generation and transmission facilities) can be defined by two basic and functional attributes: 
adequacy and security: 

– Adequacy criterion measures the capacity of a power system to supply the 
aggregate electric power and energy demand of consumers at nominal rates and 
voltage limits taking into account planned and unforseen outages of system 
components.  The adequacy issue involves: 

o monitoring the existing and forecasted system status, especially the 
adequacy in forecasted demand of power and energy and investments in 
generation and transmission projects, while maintaining sufficient 
margins in reserve; 

o identifying new system constraints and new generation needs or 
transmission capacities. 

– The security criterion measures the ability of a power system to withstand sudden 
disturbances such as electric short circuits or unforeseen trippings of system 
components or loading conditions as well as operating constraints.  Another aspect 
of security is the system integrity, which is the ability to maintain interconnected 
operation. Integrity implies that, in presence of specified severe disturbances, the 
power system remains interconnected or it is not split in an uncontrolled way.  

Article 26  
Preparation of the System Reliability Study 

The System Reliability Study should be based upon the following analyses: 

1. Forecast for Power Balance 

MEPSO shall establish power balance forecast which shall be included in the Power System 
Reliability Study. The power balance forecast shall include ten (10) year of power and 
electricity forecast demand for typical winter and summer months of January and July. The 
power balance shall be calculated according to the UCTE System Adequacy Forecast. 

2. Net Transfer Capacity Analysis at the Borders 

Transmission adequacy assessment consists of comparing the Remaining Capacity with the 
Net Transfer Capacity at the borders or the power that can be safely transmitted across the 
borders. 

When planning the development of the transmission system various scenarios for exchanges 
and power injections according to the regional electricity market have to be established, based 
on sensitivity analysis, taking into account hydrological situations, market price fluctuations, 
etc. 

The development plan for transmission network should provide no restrictions of the 
transmission lines capacity in normal conditions, or any ancillary equipment associated with a 
transmission line (current transformers, disconnectors, power circuit breakers, high frequency 
dampers) and it should be designed to match the maximum transmission capacity.  

MEPSO shall agree with the neighboring transmission system operators for a common 
transmission capacity limit for each border for the existing interconnection power facilities. 
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New interconnections shall be designed and built in accordance with the technical 
requirements and criteria established by relevant transmission system operators. 

In the event of unequal requirements from paragraph 5 of this Article, more demanding 
requirements of equipment should be applied to ensure the same overall reliability of the 
transmission line.  

3. Assessment of Reactive Power Control 

MEPSO shall prepare analyses on reactive power flows in stationary regimes and V–Q 
characteristics (voltage – reactive power) on the network for dynamic simulations as part of 
of its voltage control activities. These analyses shall be a base for providing sufficient reactive 
power sources for maintaing the voltage level. 

The influence of the neighboring system shall be considered when tests performed near the 
border. In normal conditions, according to UCTE regulations, the flow of the reactive power 
through the interconnected transmission lines should be close to zero (0). 

4. Stability Analysis 

In order for MEPSO to assess the transient operation regimes of the power system, the 
System Reliability Study must include an assessment for a ten (10)-year planning period. 

The assessment from paragraph 1 of this item should be based on analysis of critical 
conditions of the power system and evaluation of improvement possibilities (stability 
analysis).  The stability analysis from paragraph 2 of this item shall analyze the influence of 
the adjacent power systems. 

The new transmission system user shall submit data to MEPSO within a designated period, 
and MEPSO shall use these data to conduct stability analysis. 

MEPSO and the new transmission system user shall cooperate in order to find a solution for 
eliminating instability risks detected with the analysis from paragraph 3 of this item.  

5. Short Circuit Calculation 

MEPSO shall prepare analysis for three-phase short circuit at all nodes for various scenarios 
of generation, load and network topology while taking into account the adjacent network 
contribution to short circuit power.  

MEPSO shall analyze one-phase short circuits at the critical nodes in the network. 

Short circuit calculation must be performed according to the UCTE method, IEC 60-909 
publication. 

CHAPTER 8 

DEFENCE PLAN 

Article 27  
General Provision 

In accordance with the principles and requirements from the Grid Code, MEPSO shall 
prepare and update its Defence Plan within its regular planning process in order to fit the 
Defence Plan within the actual structure of the power system and the necessary conditions for 
implementing the foreseen preventive and corrective actions. All system users shall 
participate in the process of creation and implementation of the Defence Plan and install 
selected devices upon request by MEPSO. 
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The networks have to be meshed and interconnected to bring together as many power 
producers and customers as possible. 

Electrical phenomena due to faults can follow the same route as electrical energy and the 
system can also become a means for propagating faults, and therefore preventive and 
corrective actions should be taken. 

Preventive actions from paragraph 3 of this Article consist in operating the system with an 
approach that will limit the risk for failure to spread and become a major disturbance. In this 
process the implementation of the “N-1” criterion is of a basic preventive importance.  

The aim of the corrective actions from paragraph 3 of this Article is to isolate the faulty sub-
system in order to avoid further spread of the dangerous phenomenon and to maintain the 
larger part of the system under normal conditions.  

The Defence plan shall include: 

– protection measures against loss of synchronism; 

– protection measures during frequency collapse; 

– re-energizing plan;  

– other measures. 

Article 28  
Defence Plan Against Loss of Synchronism 

1. Principle 

The Defence plan by MEPSO shall include measures and actions which shall 
eliminate or reduce:  

– the loss of synchronism (or out-of-step) phenomenon which is characterized by the 
operation of various parts of the same interconnected power system at different 
frequencies which may occur after a large disturbance (severe short circuit, 
multiple element tripping, etc). Loss of synchronism may appear suddenly or after a 
series of divergent oscillations and it can affect an electrical zone consisting of a 
single generating unit, an entire power plant, a control area or several control areas.  
It can further cause permanent disturbance of the eletric power system 
performances.  

– consequences resulting from loss of synchronism which create: 

o strong transient processes (frequency, voltage, active power, reactive 
power, electricity, etc.) at all generating untis within the out-of-
synchronism area and on its periphery (risk of damage on generating 
units), also on the network elements (with related risk of uncontrolled 
network splitting), 

o Large-scale disturbances to customers (large voltage drops, intolerable 
frequency variations); 

– if the transient processes from indent 1 of item 2 of this Article last for more than a 
few seconds, the loss of synchronism may spread throughout the power system, 
carrying away the nearby generating units, and may also cause operating problems 
to generating units auxiliaries as result of large variations of  voltage supply and 
frequency.  
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2. Requirements 

In order to prevent the extension of the loss of synchronism phenomenon,  MEPSO shall 
include effective corrective measures in the Defence plan to island the out-of-step area as 
quickly as possible in order to prevent the phenomenon from spreading and to save the rest of 
the system. 

Since the rate at which the phenomenon of synchronism loss occurs and moves eliminates the 
possibility of manual action, MEPSO shall implelement the measures from paragraph 1 of 
this item and conduct an automatic area islanding carried out by out-of-step relays located at 
the borders of relevant zone. 

MEPSO shall: 

– prepare and analyze relevant scenarios for synchronism loss phenomenon; 

– install protection system to prevent extension of synchronism loss phenomenon;  

– conduct special periodic testing procedures; and  

– exchange information for protective actions and measures against loss of 
synchronism with system operators from adjacent power systems and wider in the 
region, for prevention of wide extension of synchronism loss phenomenon in the 
interrelated power system.  

Article 29  
Defence Plan Against Frequency Collapse 

1. Principle 

In event of unbalance between load and generation, when the primary regulation is unable to 
stop the frequency fall, and especially when the frequency value falls below the nominal 
value (frequency collapse) due to invalid load forecast and/or outage of several generating 
units, MEPSO shall include special measures for setting the balance between generation and 
load and frequency stabilization in its Defence plan, and primarily determine mechanisms for 
automatic protection from frequency collapse. 

2. Requirements 

According to the provisions from Article 62 of the Grid Code, generating unit control and 
protection must be planned and designed to adequately protect the generating equipment from 
damage and to support the interconnected power systems during abnormal conditions. 

MEPSO shall determine Under-frequency Load Sheddig Plan in its Defence plan, according 
to the UCTE requirements and in cooperation with the users, when: 

– the first percentage of load shedding is at 49 Hz;  

– automatic devices for load shedding in response to a frequency criteria must shed 
up to 20% of the total demand when the frequency reaches 49 Hz, with no time 
delay; 

– if the frequency falls below 49 Hz, other levels of load shedding must be 
automatically activated, and the final phase of Under-frequency Load Sheddig Plan 
shall isolate the generating units for power supply of their power demands (power 
supply of their ancillary devices), thereby making them available for the re-
energizing plan. 

Depending upon power system characteristics (generating plant, network requirements, etc.), 
MEPSO shall determine a sufficient number of generating units equipped with devices for 
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islanding onto their own auxiliaries in case of network separation, thereby allowing faster 
reconnection and resumption of load servicing by these plants as soon as network conditions 
allow it. 

The possibility for islanding from paragraph 3 of this item shall be determined in the 
connection agreement for every generating device, pursuant to Article 64 of the Grid Code.  

Article 30  
Re-energizing Plan 

1. Principle 

In case of large disturbances causing failure of parts of the power system, despite predicted 
preventive and corrective actions, the Defence plan by MEPSO shall include actions which 
will enable these parts to return to normal operation as quickly as possible.  

Measures from paragraph 1 of this item shall be implemented through:   

– providing voltage from neighboring operational electric power systems (if 
agreement has been concluded between the transmission system-operators), or 

– providing voltage from: 

o previoulsy isolated generating units, or   

o generating units with black-start capability.  

MEPSO shall conclude special agreements with the transmission system users to secure  
implementation of measures from paragraph 1 of this item, and if necessary, it shall project 
additional investments. 

2. Black-Start System 

Following a complete loss of system generation (blackout), MEPSO shall be responsible to 
use the generating units with black-start capability that can supply a source of electric power 
to other generation facilities and begin system restoration for normal operation. 

MEPSO can conclude agreements with the neighboring transmission system-operators for 
utilization of generating units with black-start capability. 

The generating units from paragraph 1 of this item must be able to start without any external 
source of electric power and maintain adequate voltage and frequency while energizing 
isolated transmisison facilities and auxilliaries of other generating units. 

The Defence plan by MEPSO shall predict suitable distribution of generating units of 
paragraph 1 of this item throughout the transmission network, and it is recommended that 
these units are located on sites comprising several generating units.  

Article 31  
Other Measures 

1. Equipment for Continuous Supply 

The Defence plan by MEPSO shall predict suitable measures for supplying NDC with devices 
for continuous electricity supply and/or generating units, and especially with devices for 
continuous electricity supply and generating units and DC installation supply for governing 
the power stations (technology for system management, protection and communication) and 
methods and conditions for conducting periodic equipment testings. 
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2. Control Center Backup  

MEPSO shall have a Control center backup which shall provide basic functions for the power 
system management if NDC becomes inoperable.  In addition, it shall lay down measures in 
the Defence Plan for NDC backup to resume operation of the main Control center. 

The control center backup must be remote from the Control center site. 

CHAPTER 9 

INFORMATION TECHNOLOGY 

Article 32  
Telecommunication and SCADA/EMS Systems Planning 

MEPSO shall provide efficient communicaton and information exchange between NDC and 
the power stations for power system monitoring and management. Therefore, the 
development of telecommunication and SCADA/EMS systems must be included in the 
development plan for the transmission network. 

Each system user shall observe MEPSO’s requirements for communication via 
telecommunications and SCADA/EMS systems, pursuant to the provision from Chapter 15, 
Part Three of the Grid Code. 
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PART THREE – CONNECTION CONDITIONS 
 

CHAPTER 10 

GENERAL PROVISIONS 

Article 33  
Introduction 

MEPSO shall be obliged to plan and operate the transmission system in a manner which 
assures the most secure and economic sound network-dependent supply of electricity in 
public interest. Therefore, all power facilities involved in the generation, transmission, 
distribution and use of electricity must be properly connected to the transmission system to 
avoid degrading the reliability of the electric power system. 
To avoid adverse impacts on reliability, when making connections to the interconnected 
transmission system users must follow the connection conditions, as specified hereafter: 
The Connection Conditions are applied to MEPSO’s power facilities and the users connected 
or plannned to connect to the transmission system, and in particular the following users:      

– Power producers;  

– Direct customers; 

– Facilities of distribution company. 

Article 34  
Connection Conditions Objective 

The purpose of the Connection Conditions is to specify: 

– the minimum technical, design and operational criteria which must be complied 
with by any user connected to the transmission system or any applicant seeking 
connection with the transmission system, and 

– the minimum technical, design and operational criteria with which MEPSO shall 
comply in relation to the part of the transmission system at the users’ connection 
point. 

The technical conditions for connection regulated with the Grid Code are also applied on the 
existing installations connected to the transmission system.  In case any technical condition is 
not fulfilled then the user of the installation is required to explain the reasons to MEPSO. 

CHAPTER 11 

PROCESS FOR CONNECTION TO THE TRANSMISSION SYSTEM 

Article 35  
General Provision 

The basic conditions to which all users of the power system shall comply with for procedure 
implementation for connection to the network are regarded as minimum requirements for 
system access drawn up and published with the Grid Code and equally applied to all users of 
same category.  
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Article 36  
Duties and Responsibilities of MEPSO and the Applicant Entity 

1. Basis 

MEPSO is responsible for technical security and reliability of the power system as well as 
technical quality of power supply in public interest.  

The applicants for connection to the transmission system must follow the process and comply 
with the minimum technical requirements. 

2. Obligations 

In the framework of the requirements determined by the Law on Energy (“Official Gazette of 
the Republic of Macedonia”, No. 63/06) and conditions for conducting activities laid down in 
the licence, MEPSO shall connect any applicant entity (power producers, distribution 
companies, and direct customers) to the transmission system, except where connection would 
be unreasonable for operational, technical or economic reasons.  

MEPSO is obligated to determine and publish the method, conditions and the processes for 
calculating the costs for connection to the network.  The above shall be done with special act, 
previously approved by the Energy Regulatory Commission. 

3. Ancillary services  

In liberalized electricity market, MEPSO and the relevant transmission system users (e.g. 
power producers and/or customers) shall agree on the provision of ancillary services, based 
upon contractual agreement.  

The provision of certain ancillary services shall be linked in an obligatory manner to the 
operation of certain facilities in accordance with the Grid Code and the contractual 
agreements with individual transmission system users. 

The ancillary services include: 

– operational reserve: 

o primary reserve; 

o secondary reserve; 

o tertiary reserve; 

– voltage regulation; 

– black-start capability. 

Article 37  
Submission of Connection Application 

Regarding the development of a new connection or modification of an existing one to the 
transmission system, the applicant shall provide MEPSO with Connection Application. 

The Connection Application shall contain all technical and operational data required for 
connection evaluation as listed in the Connection Conditions documents. 

The applicant shall submit the Connnection Application at the initial phase with intention for 
facility construction which requires new/ modified connection to the transmission system. 
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Article 38  
Study for Connection to the Transmission System 

1. Basis 

MEPSO and the applicant shall cooperate to prepare a Study for connection to the 
transmission system. The Study shall evaluate the reliability impact of the new power facility 
and ensure compliance with power facility connection requirements and selected technical 
solution. 

2. Analysis of Technical Solution 

MEPSO shall examine if the applicant’s power facility could operate without risk to other 
power facilities connected on the network and without unacceptable disturbances (stability, 
flicker, harmonics, violation of short-circuit limit values, etc.) to the transmission system. 

MEPSO shall also examine whether the prevalent system conditions are sufficient at the 
planned connection point (power available at the supply terminals, short-circuit power, etc.). 

3. Techical measures of equipment at the connection point 

MEPSO shall specify the basic technical measures of the connection equipment in the Study 
for connection which the applicant should take into account for its facility as part of the 
network (Article 8), at the level of conceptual design. 

4. Operation requirements for utilizing and governing the equipment and/or 
generating  unit 

MEPSO shall specify, and the applicant shall comply with, the operational requirements for 
utilizing and governing the equipment and/or generating unit at the connection point in 
accordance with the Grid Code and the UCTE recommendations. 

5. Expenses for connection to the transmission system 

MEPSO shall be responsible to specify the necessary equipment and works for connection 
implementation and provide an estimated investment amount.  The estimation shall be 
prepared in accordance with conditions and calculation method for network connection as 
defined in Article 36 (item 2, paragraph 2) of the Grid Code. 

The applicant shall be responsible to bear the costs for connection to the transmission system 
in accordance with Article 115 from the Law on Energy (“Official Gazette of the Republic of 
Macedonia”, No. 63/06). 

Article 39  
Agreement on Technical Solution from the Study for Connection Application Between 

MEPSO and the Applicant Entity 

MEPSO and the applicant entity shall agree on the technical items from the Study for 
Connection Application, and in particular on: 

– The options to schedule the works for connection on the transmission system; 

– The works to be carried out for construction of the transmission system connection; 

– The works to be carried out for expansion or reinforcement of the transmission 
system as precondition for a connection construction; 

– Network connection capacity; 
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– Insulation coordination; 

– Relay protection system (facility protection with power system coordination); 

– Maximum and minimum short-circuit power; 

– Automatic synchronising conditions; 

– Harmonic and flicker component; 

– Breaking capacity; 

– Method of neutral point connection; 

– Maximum and minimum continuous operational voltage as well as duration and 
level of short-time violations of the maximum and minimum limits; 

– Application of the method for minimum power factor, cos φ = 0.9 inductive, at the 
connection point of transmission system users (unless otherwise regulated by 
contractual provisions); 

– Involment in providing ancillary services for the needs of the power system; 

– Behaviour under large-scale failure conditions (reduction plan) and under 
conditions of disturbance. 

– Measurement of electrical energy; 

– Technology for operational governance of the connection; 

– Coordination of the maintenance with MEPSO including a plan for full 
disconnection (for single connections); 

– Coordination rules to fulfill the conditions for reliability and safety of the power 
facility; 

– Inspection requirements for existing or new power facilities; 

– Communications and procedures during normal and emergency operational 
conditions; 

– Personnel training and qualification (the personnel employed by the transmission 
system user for operation of high voltage installations shall be suitably qualified); 

– User obligation to provide additional information for planning which may be 
required by MEPSO. 

Article 40  
Decision Process Upon Connection Application 

MEPSO shall propose decision upon the Connection Application within 90 days since the day 
of application reception at MEPSO archives. 

If requirements for connection of the applicant power facility are fulfilled in the Study for 
connection, MEPSO shall propose a Connection Agreement concluded for connection to the 
transmission system. 

If requirements for connection of the applicant power facility are not fulfilled in the Study for 
connection, MEPSO shall refuse the connection to the transmission system and list the 
reasons for refusal. 

Any technical or operational modifications made to the transmission system user facility, 
which were not conformed to the agreements formerly concluded, are prohibited. Changes 
involving modifications with the long-term demand of the user facility shall be subject to 
adequate contractual agreements taking into account the effects on the network. 
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When the system conditions at the connection point are not adequate for operation in 
accordance with the provisions and low-disturbance operation of the applicant power facility, 
MEPSO shall coordinate with the applicant modifications of the power facility, which would 
place lower requirements upon the network. Should the connection point be inappropriate, 
MEPSO shall propose the nearest suitable system connection point.  

Article 41  
Connection Application Accepted 

Should the technical conditions stated above are fulfilled for operation of the applicant power 
facility, MEPSO shall propose a Connection Agreement concluded for system connection and 
use. 

This Connection Agreement shall include at least: 

– the results from the Study for connection and selected technical solution; 

– the specifics with technical requirements for connection which shall be the basis for 
design for connection construction, and in particular for procurement of equipment; 

– the conditions for system use; 

– estimated value for connections costs according to Article 38, item 5. 

The Connection Agreement shall be terminated if the facility construction does not begin 
within two years after the Connection Agreement has been signed. 

Article 42  
Construction of Connection 

MEPSO shall participate during construction of the connection: 

– at the stage of revision of the construction project;  

– at the internal technical site acceptance of the connection. 

Moreover, MEPSO could advise the applicant during the connection construction upon 
applicant’s request. 

Article 43  
Connection Cost and Connection Fee 

The connection cost shall be determined in the official construction report for the built 
connection. 

MEPSO shall charge a connection fee from the applicant through an Agreement for granting 
ownership to MEPSO for the part of the connection built by the applicant, which according to 
Article 8 is part of the transmission system. 

By signing the Agreement from paragraph 2 of this Article, the applicant shall submit to 
MEPSO: 

– the construction approval; 

– the complete technical construction documentation; 

– the minutes from internal and technical connection point acceptance; 

– the connection use approval. 

In event where MEPSO has built the connection, the connection fee shall be determined based 
on the final calculation for the construction, which the applicant reimburses to MEPSO. 
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CHAPTER 12 

GENERAL DESIGN AND TECHNICAL REQUIREMENTS 

Article 44  
General Provision 

The user facilities connected to the transmission system must respect technical requirements 
in regards to the technical design, protection devices, metering and communication facilities, 
and in particular, the maximum short-circuit current and busbars failure or nearby substation 
should not be higher than the breaking capacity of the equipment in the facilities. 

Article 45  
„N-1“ Criterion 

The connection of a facility to the transmission system requires that the (N-1) criterion is met 
in any case. 
 
With exception of paragraph 1 of this Article, the requirement of the (N-1) criterion could be 
suspended upon request of the transmission system user if MEPSO, based on Analysis for 
request justification concludes that the consequences are acceptable on the network.   
 
In relation to paragraph 2 of this Article the Connection Agreement shall require a procedure 
governing interruptions at the connection point in order to avoid network risks. 

The (N-1) criterion is satisfied if the rules defined in the Chapter 1 of Part Two are met.  

Article 46  
Behavior in Case of Disturbances 

Until the voltage level at the connection point is 80% of the voltage reference, the 
transmission system user must remain connected to the power system.  
Moreover, in case of short-circuits, it must remain connected to the power system when the 
voltage variations during the short-circuit are within the limits in order to avoid cascading 
tripping and generation/demand unbalance: 

– There is no voltage at the connection point for an interval of less than 0.15 seconds; 

– The voltage level at the connection point is less than 50% for an interval of less 
than 0.7 seconds; 

– The voltage returns to nominal value at the connection point for an interval of 
maximum 1.5 seconds. 

CHAPTER 13 

PROTECTION DEVICES 

Article 47  
General Provision 

The basic requirements for selectivity of network protection with regard to the interfaces to 
the transmission system must permit disconnection of the equipment subject to disturbance 
and prevent disturbance spreading. 
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Article 48  
Rights and Obligations of MEPSO for Transmission Network Protection In Case of  

New Facilities Connection 

The analyses to determine the short-circuit constraints and the rated current in the primary 
switching equipment within the connection points are carried out by MEPSO for each 
connection application. 

The conditions at the interfaces between MEPSO’s facilities and those of transmission system 
users shall be agreed in order to avoid any risk to the adjacent facilities.  

MEPSO is required to adopt a general protection strategy. Every technical design and 
characteristics of protection devices of the transmission system user shall be in accordance 
with the general protection strategy. 

Whether a dispute occurs in the strategy implementation under paragraph 3 of this Article  
MEPSO and the transmission system user shall seek a solution acceptable for both parties 
through an agreement. 

The Study for connection on the network shall specify the following points in accordance 
with actual circumstances and transmission system users: 

– The scope, elements, technical characteristics and dynamic behaviour of the 
primary and back-up protection system of the connection points; 

– Technical specification of protection devices and current and voltage transformers 
to which the protection equipment is connected; 

– Conditions and method of presence of MEPSO representative at the factory site 
acceptance of protection relay devices; and 

– Conditions and method of presence of MEPSO representative at commissioning of 
the protection relay devices at connection points. 

MEPSO shall inspect and approve: 

– The calculations for protection adjustment and actual adjustments performed by 
transmission system users; 

– The technical design prepared by transmission system users. 

Article 49  
Transmission System Users Rights and Duties for Network Protection at Connection 

Stage 

Reliable and low-disturbance operation of the applicant facility in the transmission system 
requires for each transmission system user to install protection equipment for its part of the 
network, which is appropriate for: 

– the topology and operational conditions of its network; 

– the conditions at the interface to the transmission system. 

The protection equipment must handle all voltages, currents and frequencies which may arise 
in operation. The time intervals to eliminate faults by means of back-up protection are 
imposed on the users by MEPSO. 

When the user is connected to the transmission system through a power transformer, the 
protection devices on the power transformer must have at minimum: 

– a protection relay device with differential transformer protection function; 

– a Buzhholz protection; 
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– an undervoltage protection function with time-delay of at least two degrees; 

– a breaker failure protection on high voltage side of the power transformer; 

– a trip-circuit control at high voltage side of the power transformer;  

– a separate spare protection device which contains an instantenuous overcurrent 
protection and overcurrent protection with time delay at high voltage side of the 
power transformer.  This protection should be connected to an adequate secondary 
core of the current transformer and have DC power supply while the transformer 
differential protection is mounted in the main protection device. The tripping 
command should be sent to a separate coil for tripping of the circuit breaker; 

– trip-circuit signals from all protection devices should be brought to one of the relay 
protection devices of MEPSO’s transmission bays. 

The protection devices of the user connected to the transmission system by a transmission line 
or cable must have at minimum: 

– a relay protection device which consists of line differential protection function or 
distant protection function depending on the transmission line or cable. The 
selection of the protection function and its technical characteristics must be 
approved by  MEPSO; 

– a separate spare protection device which contains an instantenuous overcurrent 
protection and overcurrent protection with time delay. The protection relay should 
be connected to an adequate secondary core of the current transformer and have DC 
power supply. The tripping command should be sent to a seperate coil for tripping 
of the circuit breaker;  

– a directional sensitive earth-fault protection 

– a phase-balance current protection (negative sequence protection) 

– a breaker failure protection 

– a trip-circuit control; 

– trip-circuit signals from protection functions outlined in items 3, 4, 5, and 6 of this 
Article should be delivered to one of the relay protection devices of MEPSO’s 
transmission bays; 

The protection devices of a power transformer at the end of a line connected to the 
transmission system must be the same with the devices of a power transformer connected to 
the transmission system. 

MEPSO shall be involved in preparation of the technical documents for relay protection by 
the transmission system user. 

The transmission system user shall submit all relevant documents to MEPSO at least a month 
before the protection devices are put in operation. The documentas shall include the project 
design, calculations and relay adjustments, factory relay tests, and other documents deemed as 
necessary.  

The transmission system user shall be responsible to submit the test protocols of protection 
devices to MEPSO at least three (3) days before putting the relay protection in operation. 

MEPSO representatives must be involved in the Commission responsible for the initial start 
operation of protection devices. The Commission shall be established by the transmission 
system user. 
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CHAPTER 14 

METERING 

Article 50  
Purpose for Electricity Metering 

For the purpose of conducting payment for electricity supplied in accordance with power 
market regulations, MEPSO shall implement accurate, responsive and effective procedures to 
provide and process metering data (input and output of active and reactive energy and power 
to and from transmission system). 

Article 51  
Metering Equipment 

MEPSO shall supply, connect, test, put into operation, use, control and maintain the metering 
devices.  

The metering devices are under MEPSO’s ownership.  

The user shall provide the necessary space and complete installation of the metering devices. 

The metering equipment shall be tested in accordance with provisions of Part Four – 
Operation Code. 

The user shall be responsible to install control metering devices next to the existing metering 
devices. The control metering devices shall be used in event of failure of the metering 
devices.  

 

Article 52  
Metering Active and Reactive Energy and Power 

Every connection point is required to have metering of active and reactive energy and power. 

In event where the metering point is further away from the connection point, MEPSO and the 
user shall determine a procedure in the Study for connection to define energy losses between 
the metering point and the connection point. 

MEPSO and the user shall define the calculation method for energy loss compensation with 
provisions contained in paragraph 2 of this Article, with separate protocol. 

The metering values shall be available for distant reading and every connection place shall 
control input and output active and reactive energy and power in required intervals. 

Article 53  
Collection of Metered Data 

The transmission system users shall provide to MEPSO a possibility to collect memory data 
electronically or to operate manually with data at the metering point or the facilities. 

All metering devices should have the capacity to store the integrated data for energy and 
power consumption for at least two months, and function without an external power source 
for at least two (2) days during every balance period. 
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Article 54  
Standards for Metering Equipment 

1. Voltage transformers  

The voltage transformers consist of three units for a three-phase system in accordance with 
IEC or Macedonian standard for metering with precision category of 0.2 or 0.5 depending on 
the metering point. 

2. Current transformers 

The current transformers consist of three units for three-phase system in accordance with IEC 
or Macedonian standard for metering with precision category of 0.2 or 0.5 depending on the 
metering point. 

3. Metering devices 

The metering devices shall have an adequate precision category in accordance with the Law 
on Meterology (“Official Gazette of the Republic of Macedonia”, No. 55/02), sealed and 
gauged according to the law and other regulations. 

The metering devices shall: 

– be composed of three elements dimensioned in accordance with the requirements of 
relevant location; 

– correspond to relevant IEC standards or the Macedonian standard for stationary Wh 
metering device and other types of metering devices; and 

– have precision category of 0.2 or 0.5, depending on the metering location. 

The metering devices shall measure and locally display at least kW, kWh, kVAr, KVArh as 
well as cumulative consumption with characteristics of time of use, maintenance record and 
impulse output. 

The control metering devices must have the same characteristics as those used for calculation.  
The same conditions for maintenance apply to the control metering devices as for the 
metering devices used for calculation. 

If the main and the control metering device are not placed at the same location, the electrical 
energy losses incurred between the two meters at separate locations should be compensated. 

The intergrated impulse registers can record within integrated periods adjusted between 15 
and 60 minutes. Each registrator shall be able to transfer data electronically through 
telecommunication lines or MEPSO communication lines, or manually trasfer data on site. 
The reference time necessary for the registrator to confirm the accuracy has a time delay of ± 
1 second. All metering devices shall register time based on the local standard time. The 
metering device shall provide multiple readings of active and reactive power and electrical 
energy. 

CHAPTER 15 

POWER SYSTEM CONTROL COMMUNICATION 

Article 55  
Duties of MEPSO 

MEPSO shall plan, develop and carry out maintenance works for the SCADA/EMS system.  
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MEPSO shall prepare the lists of information on data control and acquisition installations at 
the users facilities.  

The Connection agremeent for the use of network details the following points:  

– control data of installations; 

– method for data acquisition of the interface systems between the user and MEPSO; 

– user duties in regards to installation and maintenance of RTU devices;  

– coordination of maintenance carried out by MEPSO; 

– method and conditions for testing of installations for control carried out by MEPSO 
and the user. 

Article 56  
User Obligation 

MEPSO shall define the SCADA/EMS system communication and interchange requirements. 

The user is required to provide information to MEPSO in regards to: 

– Status of circuit-breaker/ disconnector/ earthing disconnector; 

– Measured instantaneous values of the current operating mode: active power, 
reactive power, voltage, current; 

– Active energy, reactive energy; 

– Tap positions of on-load tap changers of transformers; 

– Necessary alarms and modes from various equipment and systems. 

The power station operator is required to provide information to MEPSO for the generating 
unit under secondary frequency control mode in regards to: 

– Power set point, Pmin, Pmax; 

– The status of the generating unit controller (Auto/Manual); 

– Alarms and modes of the secondary frequency control system and interfaces. 

MEPSO is required to provide information to the power station operator in regards to: 

– Activation/Deactivation of the primary frequency control; 

– Activation/Deactivation of the secondary frequency control;  

– Set point for the secondary frequency control. 

CHAPTER 16 

ADDITIONAL REQUIREMENTS FOR GOVERNING THE 

CONNECTION OF THE POWER PRODUCERS 

Article 57  
General Provisions 

The provisions defined in ths Chapter shall apply to all power plants with installed generating 
capacity above 10 MW connected to the transmission system. 
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Observance of the requirements is a pre-requisite for the generating units set forth in Part 
Three of the Grid Code – Connection Conditions.  

Additional requirements may be placed upon the generating units by MEPSO for providing 
system operation and adequate ancillary services where needed.  

Article 58  
Electrical Protection of the Network and the Generating Unit 

Electrical protection of the generating unit shall take precedence over operational controls 
(e.g. voltage controllers, excitation equipment) and shall disconnect the generating unit from 
the network when unacceptable operational conditions arise. 
Relevant protection schemes for power station and the settings of the electrical protection 
equipment on the network and in the power station must be agreed between MEPSO and the 
power station operator. Consideration must be given at least to: 

– External short-circuits; 

– Power unbalance; 

– Stator and rotor overload; 

– Under excitation; 

– Network oscillations; 

– Over frequency, under frequency; 

– Asynchronous operation; 

– Torsion strain; 

– Protection and breaker failures; 

– Back-up protection. 

Article 59  
Active Power Generation 

The generating unit output must be stable within the system frequency range of 49 Hz to 51 
Hz and within the grid voltage range of 90% - 105% of the nominal voltage.  The output 
power should not be reduced for frequency above 49 Hz. 

With exception of paragraph 1 of this Article, the power station operator is allowed to reduce 
the generating output for 10% if the frequence is 47.5 Hz. 

For value of frequences between the limits set forth in paragraph 1 and 2 of this Article, 
permitted value for generation reduction is found with linear interpolation at frequences 
between these two limits. 

Each generating unit must be capable of operation at reduced power output.  The level of 
minimum stable generation is agreed bilaterally between the power station operator and 
MEPSO by use of the following instructions: 

– coal generating units: 40% of nominal capacity; 

– lignite generating units: 60% of nominal capacity;; 

– crude oil generating units: 30% of nominal capacity; 

– gas generating units: 20% of nominal capacity; 

– hydro generating units: 20% of nominal capacity. 
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The step change of output power from generating units shall meet the dispatching 
requirements. The step change, which is defined as percentage of nominal power of the 
generating unit and depends strictly on the type of generating unit, must provide minimum 
stable generation and maximum output. 

The following recommendations could be applied for the step change: 

– Often, crude oil and gas facilities have a step change of 8% per minute; 

– In case of storage generation facilities, the step of continuous change in generation 
ranges from 1.5% to 2.5% from the nominal station power per second; 

– At power stations of coal and lignite, the step change ranges from 2% to 4% per 
minute, and 1% to 2% per minute, accordingly; 

– Maximum step change in generation at the nuclear power stations is about 1% to 
5% per minute. 

Article 60                                                                                                
Frequency Stability 

The generating units must be able to operate at a frequency set point value different from 50 
Hz without any reduction of their primary or secondary margin. The difference could be 
usually ± 0.01 Hz or exceptionally ± 0.05 Hz. This difference allows the synchronization 
between the UCTE system time and the universal time. 

1. Primary frequency control 

All generating units with installed generating capacity above 10 MW connected to the 
transmission system shall be equipped with a controller, and shall meet the following 
conditions: 

– For primary control, the accuracy of local frequency measurement for the primary 
controllers shall be below or equal to 10 mHz; 

– The insensitivity range of primary controllers should not exceed ±10 mHz; 

– The primary control band must be at least ±2% of the nominal capacity; 

– The unit droop shall be adjustable in range from 4% to 6%; 

– The generating unit shall be capable of activating, within 30 seconds, the total 
primary control power contractually agreed at a quasi-steady frequency deviation of 
±200 mHz, and of maintaining supply for at least 15 minutes. 

Every generating unit of paragraph 1 of this item should set the primary controller compliant 
with MEPSO instructions within limits defined under points from 1 to 5 of paragraph 1 of this 
item. 

2. Secondary frequency control 

All generating units with installed generating capacity above 10 MW connected to the 
transmission system shall be equipped with devices for secondary frequency control. The 
system needs to be compatible with the main controller for secondary frequency control 
installed at the system control center. 

The value for load engaging/ shedding during secondary frequency control, and the value for 
control range are pursuant to MEPSO instructions within the assigned limits. 

The capability of the generating unit to operate under regime of secondary frequency control 
must not diminish its performances for primary frequency control. 
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Secondary and tertiary frequency control can be provided by users available to control. 

MEPSO can enter into contractual agreements to participate in secondary frequency control 
with generating units which fulfill the technical and operational conditions. 

Requirements concerning secondary reserve are determined by MEPSO under contractual 
agreement for providing ancillary services. 

3. Tertiary reserve 

MEPSO can enter into contractual agreements for participation in the tertiary reserve with all 
power station operators which generating units satisfy the necessary technical and operational 
requirements and conditions. 

The tertiary reserve can also be provided through controllable loads (e.g. load shedding). 

Requirements concerning tertiary reserve are determined by MEPSO under contractual 
agreement for providing ancillary services. 

Article 61  
Reactive Power 

For all generating units connected to the transmission system, regarding the reactive power 
supply, the power factor measured at the alternator at the maximum continuous nominal 
rating, within ± 10% voltage deviation, should vary between 0.9 under-excited to 0.85 over-
excited. 
 

The generating unit must be able to move through the agreed reactive power range within a 
matter of minutes, and this process must be repeated indefinitely. 

Article 62  
Disconnection of the Generating Unit 

MEPSO shall specify the protection concept including the control values for protection of the 
network.  

1. Frequency 

In event of frequency deviation, the generating units may remain connected to the 
transmission system and deliver electrical energy to the network in minimum duration as 
shown in the table below: 

Frequency range Minimum duration 

49 Hz to 50.5 Hz Has to remain connected permanently 

48.5 Hz to 49 Hz Two times per year for 3-4 minutes  
or once a year for 6 minutes at f = 48.5 Hz 

2. Power system stability 

In the event of loss of steady-state or transient stability, the generating unit shall disconnect 
automatically from the network in order to avoid repeated slipping. 
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3. System voltage 

At a quasi-steady system voltage ≤ 80% of the reference voltage on the high-voltage side of 
the step transformer, the generating unit should be disconnected automatically from the 
transmission system to allow secure tripping towards supply of auxiliaries in the power 
station. 

MEPSO is responsible for maintenance of controller position at the step transformer of the 
generating unit to be within the limits defined in the Connection Agreement. 

Article 63  
Behaviour of the Generating Unit in the Event of System Disturbance 

Characteristics of the generating unit and voltage controller relevant to the stability shall be 
coordinated between the power station operator and MEPSO.  

In order to improve on the response of each generating unit, the power station operator is 
obliged to co-operate with MEPSO. 

1. Transient stability (short-circuits) 

When the short-circuit power at the connection point of the generating unit is within the limits 
defined in the Connection Agreement, any short-circuit, cleared with the normal clearing time 
defined for every voltage level, must not lean to instability of the generating unit operating 
range. 

Under the circumstances from paragraph 1 of this item, the short circuits close to the power 
station must not lead to the disconnection of the generating unit from the transmission system. 
The supply of auxiliaries shall not be redirected automatically to the reserve supply 
connections. 

With a view to controlling the voltage collapse on auxiliary supply, it is permitted to use a 
shorter fault clearing time in agreement with MEPSO, but not lower than 100 ms, during 
which time the generating unit must not be disconnected from the network.  

This implies to the shorter fault clearing time than assigned in accordance with paragraph 3 of 
this item, that can be ensured through appropriate protection and switchgear facilities which 
function in accordance with the protection concept, as well as the control values for network 
protection determined by MEPSO in reference to Article 58 of the Grid Code. 

2. Steady-state stability (power oscillations) 

Phase swinging and power oscillations shall lead neither to tripping of the protection 
equipment of the generating unit nor to a power reduction. Experience has shown that phase 
swinging and power oscillations currently occur in the UCTE synchronous area at typical 
frequencies from 0.2 Hz to 1.5 Hz. 

Due to the system needs, when needed or required by MEPSO after the mutual agreement has 
been reached, the power producers may be provided with facilities for damping of phase 
swinging or power oscillation.  

All characteristics modifications, which affect the stability of the power system, must be 
coordinated between MEPSO and the power station operator. 
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Article 64  
Restoration of Supply 

1. Tripping onto supply of auxiliaries 

The generating unit must be designed for reliable tripping onto supply of auxiliaries from any 
working points when the frequency deviation is not within the values defined under Article 
60, item 1 and the voltage deviation under the values defined under Article 45 and 46, item 3 
of the Grid Code. 

The reliability of tripping onto supply of auxiliaries must also be guaranteed when the 
generating unit is disconnected from the network in accordance with the agreed protection 
scheme in the event of disturbances in the network. 

Following tripping towards supply of auxiliaries, the generating unit must be capable of being 
operated for at least 3 hours with the supply of auxiliaries only.  

2. Black-start capability 

Black-start capability must be available from the power station operator if required and 
requested by MEPSO for maintaining network stability.  

Site-specific conditions shall be agreed between MEPSO and the operator of the generating 
unit in regards to black-start capability. 

3. Large scale failure concept 

A large scale failure is a disturbance which results with consequences for the entire or larger 
part of the power system, or simultaneous disconnection of several generating units. 

Each operator of generating units shall establish procedures and regulations in coordination 
with MEPSO in the scope of a superior large-scale failure concept defining the behaviour in 
the event of large-scale failures. 

Article 65  
Monitoring Requirements Fulfillment 

The scope and content of the technical documentation to be exchanged between the power 
station operator and MEPSO shall be mutually agreed in the Connection Agreement. 
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PART FOUR – OPERATION CODE 

CHAPTER 17 

FORECASTING ELECTRICAL ENERGY AND POWER DEMAND 

Article 66                                                                                                
Process 

This Operation Code is designated as a set of rules and guidelines representing a part of the 
Grid Code for maintenance, operation in real time and the “post-morterm” analysis. 

The operational plan in the n year should be checked at the preparation for the power system 
operation as well as consider (n+1) and (n+2) year in addition, in the transient period. 

MEPSO shall collect data from all system users required for forecasting the current/annual 
needs for electricity and power. 

Every September, MEPSO shall call upon all system users to submit weekly and monthly 
forecasts until the end of October, for energy and power consumption for each delivery point, 
as well as to explain each factor which could have influence over the consumption. The 
forecast for the distribution system energy and power consumption shall be given for normal 
weather conditions. 

Based on the collected data in accordance with paragraph 3 and 4 of this Article, MEPSO 
shall perform an operational analysis for current/annual governance of power system, which 
includes: 

– examinations required for transmission system planning and maintenance; 

– calculation of transfer capacity limits; 

– testing power system reliability. 

If the integrity and reliabity of the power system are endangered, MEPSO shall, without 
delay, warn the users and immediately inform the Energy Regulatory Commission.  

CHAPTER 18 

LOAD REGULATION CONTROL 

Article 67  
General Provision 

A continuous and real-time balancing of generation and demand, consistent with transmission 
system constraints is necessary for normal operation of the power system.. 

The adjustment of the generation output matching the demand should provide the frequency 
of the entire interconnected power system in order not to deviate from the frequency at which 
the systems were designed to operate – 50 Hz1.  

Thus, balance control of generation and demand covers two main functions: 

                                                      

 
1 Nominal frequency: Outside periods for the correction of Synchronous Time, the nominal frequency value in 
Southeast Europe is 50 Hz. 
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– Frequency control; and 

– Cross border exchange control. 

The frequency and cross-border exchange are controlled by use of primary frequency control 
and by use of secondary frequency control (Load Frequency Control or LFC) installed in the 
control center of the Control Area. 

Article 68  
Operating Reserves 

1. Primary control reserve  

Primary control reserve is an amount of Operating reserve, which is sufficient to provide 
(automatically by use of turbine speed governors) normal regulating margin of Synchronous 
area frequency. 

Primary control action (involving primary control reserve) begins within a few seconds of a 
frequency deviation and takes full effect not more than 30 seconds later.  

The minimum duration of the primary control reserve is 15 minutes. 

Frequency and power exchanges must begin to return to their set point values as a result of 
secondary control (involving secondary reserve) after 30 seconds, with the process of 
correction being completed after 15 minutes within a reasonable ramp rate and without 
overshoot.  

2. Secondary control reserve 

Secondary control reserve is an additional amount of Operating reserve sufficient to reduce 
Area Control Error (ACE) automatically by means of secondary controller. 

After the loss of balance between generation and demand, the secondary control reserve shall 
contribute to the restoration of the frequency to its set value in order to free the power used by 
the primary control (primary control reserve). 

Maximum duration of action when the change of generation in the generating unit should 
begin is 30 seconds while the deviation should be balanced within 15 minutes at the latest. 

3. Tertiary control reserve (15 minutes reserve) 

Tertiary control reserve (15 minutes reserve) is an additional amount of Operating Reserve 
sufficient to enable to change the working point of units participating in secondary control 
and distribute the secondary control power to various units in the best possible way in terms 
of economic considerations. 

The activation of tertiary control reserve should be possible at any time. 

The activation of the tertiary control reserve should release the secondary control reserve in 
order to prepare it for action in event of other incident. 

Article 69  
General Requirements Related to Operating Reserves 

MEPSO as a transmission system operator shall consider the following: 

– The operating reserves shall be distributed as evenly as possible throughout the 
units in operation; 
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– The possible transmission system congestions have to be taken into account by 
MEPSO in the reserve calculation, in order to avoid limitation in case of activation. 

– MEPSO shall re-establish its required amount of reserve as soon as practicable, in 
order to protect itself against the next contingency and to avoid endangering the 
whole interconnected power system, and for this purpose it could:  

o start the available generating units; 

o reduce the interchange contracts; 

o reduce the import of energy; or 

o provide reserves by any other providers of the interconnected power 
system. 

– MEPSO shall specify its targets, policies, conditions and the procedure for applying 
operating reserve, including: 

o The minimum reserve requirement; 

o The permissible mix of Spinning Reserve and non-spinning reserve; 

o Procedure for implementing the operating reserve in practice; and 

o The limitations, if any, upon the amount of interruptible load which may 
be included. 

– MEPSO shall make agreement for joining into a control block due to joint 
coordination and use of reserves, in accordance with the UCTE hierarchy. 

Article 70  
Specific Requirements Governing Primary Control 

1. Principle 

The primary control is based on the principle of joint action to stabilize the system frequency 
at a stationary value after an imbalance between demand and generation, and thus to ensure 
system reliability and interconnected regime of operation.  

The primary control includes an overall distribution of reserves and control actions between 
the synchronous control areas in accordance with the criteria of the UCTE Policy 1: Load 
Frequency Control.  

2. Requirements 

MEPSO as a transmission system operator shall be responsible for continuous secure 
maintenance of its share in the primary control power and must contribute to the correction of 
a disturbance in accordance with its respective contribution for primary control. 

Every day, until 1:00 p.m., the provider or any other user shall inform the energy market 
operator of the technical units for primary control regulation available for the following day. 

The energy market operator shall be responsible to inform the provider on a daily basis, prior 
to 5 p.m., of  the technical units for primary control power available for the following day, 
including the necessary data for calculation. 

If the primary control regulation is not obligatory then each provider of primary control 
regulation who has contractual agreement with MEPSO must operate the units in regime of 
primary control regulation upon request of MEPSO. 

If the primary control regulation is obligatory, all generating units, on MEPSO’s request, 
must operate in the regime of primary control regulation. 
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Article 71  
Special Requirements Governing Secondary Control 

1. Principle 

An adequate secondary control reserve sufficient to reduce Area Control Error and to restore 
the frequency and the exchanges to its set values (automatically by means of secondary 
controller) is needed. 

This action allows the power used by the primary control (primary control reserve) to be 
available again. 

If the loss of the largest generating unit or user of the control area is not already covered by 
the secondary control reserve, additional tertiary control reserve (15 minutes reserve) is 
required to offset the shortfall within a short period of time. 

Each provider for secondary control power, having made mutual agreements with MEPSO, 
upon MEPSO’s request, must operate the technical units under secondary control. The 
amount of secondary reserve is determined for each control area as recommended by the 
UCTE (Policy 1: Load Frequency Control) and takes in consideration the specifics of our 
power system. 

2. Requirements 

MEPSO as a transmission system operator shall have sufficient generating capacity in 
operation for secondary control reserve to fulfill its requirement for continuous balancing of 
its generation and the plans for exchange according to the needs for electrical energy and 
power within its control area. 

Every day, until 1:00 p.m., the national providers who have contractual agreement with 
MEPSO shall inform the energy market operator of the available technical generating units 
connected to the national power system, from which they shall be supplying the secondary 
control power the following day.  

The energy market operator shall be responsible on a daily basis, until 5 p.m., to inform the 
provider of the available technical units for secondary control power from which they shall be 
supplying the contracted secondary control power for the following day, which is in 
accordance with the contractual agreement. 

Based on this communication received from the provider and based on the communications 
from other transmission system users, as well as of instantaneous demand, MEPSO shall 
retrieve the required secondary reserve.  

Units shall be selected according to prevailing market rules with focus to power system 
reliability and security.  

Article 72  
Tertiary Reserve (15 minutes reserve) 

1. Principle 

MEPSO as a transmission system operator must have access to sufficient tertiary reserve to 
follow up secondary control and then to aid in re-establishing this minimum operating reserve 
within 15 minutes after an incident to offset the shortfall. 

The tertiary control reserve should be distributed to various units in the best possible way in 
terms of economic considerations. 



Grid Code – Operation Code 

 

 
53 

Interruptible load and directly controlled load may be included in the tertiary reserve if they 
can be interrupted within 15 minutes. 

2. Requirements 

MEPSO as a transmission system operator must immediately activate tertiary reserve in case 
of large imbalances between generation and consumption for the restoration of a sufficient 
secondary control band. 

In the event of deviaiton of long duration and/or shortage of control power, the so-called 
postponed tertiary seserve (“cold reserve”) shall be activated to restore the necessary level of 
tertiary reserve. 

MEPSO should estimate its needs in tertiary reserve and inform the market players 
accordingly. The market rules must be able to cover MEPSO’s tertiary reserve needs. 

On daily basis, until 1:00 p.m., the providers of tertiary control power, who have contractual 
agreements with MEPSO, shall inform the power market operator for the following day of the 
technical units for the provision of positive and/or negative tertiary reserve, from which they 
shall be supplying the contracted tertiary reserve. 

The energy market operator shall be responsible on a daily basis, until 5 p.m., to inform the 
provider for the available technical units from which they shall be supplying the positive 
and/or negative tertiary reserve control power for the following day, in accordance with the 
contractual agreement. 

The requirement for delivery tertiary reserve and the selection of generating units shall be 
based upon the principle defined in the market rules with special attention to power system 
reliability and, in particular, the system security. 

Article 73  
Control and Monitoring Equipment 

1. Principle  

The control system equipment of the Control area shall be designed and operated so that 
MEPSO as a transmission system operator could continuously and accurately meet its system 
obligation towards the power system of the Republic of Macedonia and the Synchronous Area 
control obligations and measure its performance. 

The system operator’s displays shall present a clear and understandable picture of Control 
area parameters, including necessary information from facilities within other Control areas.  

2. Requirements 

MEPSO as a transmission system operator shall follow the variables necessary to facilitate 
monitoring of control performance, generation response, and “post-mortem” analysis of the 
system and continuously register the data for: 

– Area Control Error (ACE); 

– System frequency; and 

– Net tie-line cross-border exchange data. 

Adequate and reliable backup power supplies should be provided and periodically tested at 
the system control center and other critical locations to ensure continuous operation of 
Automatic Generation Control (AGC) and vital data recording equipment during loss of 
normal power supply. 
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The measures of all cross-border lines must be introduced in the secondary controller for the 
ACE calculation according to the UCTE specifications. 

Each generating unit or group of generating units, which is to be operated under the 
secondary controller, must be integrated on-line into the central controller of MEPSO as a 
transmission system operator for secondary control. This integration is implemented through 
appropriate IT connection with the main control center/system management.   

The specific request for power delivery determined by the central controller of MEPSO for a 
generating unit must be transmitted in such a way that the request for power delivery is 
implemented without delay and in an unaffected manner. 

The place of delivery of online information required for the operation of secondary control is 
determined according to specifications of MEPSO as a transmission system operator. 

Article 74  
Metering Equipment Testing 

Testing of metering equipment shall be conducted during test operation, reinstalling, 
dislocation, and following a system user request, or on MEPSO’s request, provided that the 
equipment performance is not within accuracy limits established with the Grid Code. 

Testing shall be conducted in accordance with the Law on Meterology. 

Meters shall be tested and sealed at least once every five (5) years.  If meters do not operate 
according to the regulated precision as per the Grid Code, they shall be replaced or re-gauged. 

Meter boxes shall be secured, locked and sealed, and every meter register shall be visible and 
at hand. 

Should the metering equipment fails the test, the testing costs shall be charged to MEPSO.  
Otherwise, the costs shall be charged to the party which requested testing. 

CHAPTER 19 

OPERATIONAL PLANNING AND REAL-TIME OPERATION 

Article 75  
Operational Network Analysis 

1. Introduction 

In the framework of supervision and control of power system operation, MEPSO as a 
transmission system operator, for the purpose of determining real time system operation 
planning and regime, shall carry out tests on the network and allocate possible problems. 

MEPSO shall prepare the system operation planning of paragraph 1 of this item in year n for 
the year (n+1) and (n+2). 

MEPSO shall establish coordination with the neighboring power system during the process of 
its system operation planning. 

When performing the tests of paragraph 1 of this item, MEPSO shall consider the thermal 
characteristics, system stability, voltage limits, seasonal characteristics (temperature), 
network maintenance plans, power generation, distribution grid and direct customers, as well 
as the reserve requirements. 

When performing the tests of paragraph 1 of this item, the disconnested generating units and 
transmission lines should be considered for determining additional needs.  
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2. Requirements  

The basic reliability principle is that MEPSO shall operate so that instability, uncontrolled 
separation, or cascading outages will not occur as a result of most severe single contingency 
(N-1 principle). 

As a basis, under all operating conditions, any probable single event leading to loss of system 
elements (generating unit, compensation facility, transformer or any transmission circuit) 
should not endanger the security of the interconnected power system. As a result of limits 
being reached or exceeded for current, voltage magnitude, stability, etc., and accordingly will 
not cause cascading tripping of installations with interruptions of supply. 

MEPSO as a transmission system operator shall apply at any time the N-1 security policy to 
its own network within its own responsibility through observation of its interconnected power 
system (its own system and some defined parts of neighboring systems) and provide the 
results from computation. 

The ”N-1 criterion” may be assured with the support of the neighboring systems. This 
presupposes that scheduled outages for the performance of work affecting adjacent systems 
have been agreed on beforehand by MEPSO and the neighboring transmission system 
operator (co-ordination of scheduled outages). 

MEPSO as a transmission system operator may temporarily deviate from the N-1 criterion 
because of service and modifications to the transmission network. 

In cases from paragraph 5 of this item, the system operator shall inform the concerned users 
in advance about the service and modifications to the transmission system. To maintain the 
security or implementation of N-1 criterion during planned equipment disconnection from the 
transmission system, the transmission system operator in coordination with the electricity 
market operator agree on power generation schedule from individual generating units. 

For the needs of the security analysis MEPSO shall define a set of unpredicted contingencies 
in operational planning and shall define and implement measures in real time operation and 
comply with them. Regarding the interconnections, the concerned neighboring TSOs verify 
together the respect of the N-1 criterion in consideration of cross-border power transfers. 

Article 76  
Operation Regime in Real Time 

In real time, after contingency, MEPSO shall return the power system to normal limits as 
soon as possible, and in case of possible delay it will inform other neighboring TSOs that are 
impacted. 

MEPSO shall be kept informed of all transmission resources available for use in its network 
and regarding the generation it shall be kept informed about all actual and possible deficits or 
surplus in the provision of power reserve. All these received information should enable 
MEPSO to quickly find out about the large deviations in operating conditions, the insecure 
operating conditions and the facility outages. Thus, MEPSO should be able to propose 
appropriate corrective actions and to implement them. 

It is the duty of MEPSO to monitor the status of the power system. This implies that MEPSO 
should receive the following information in its Control center: 

– system frequency; 

– transmission line status; 

– active and reactive power flow; 

– generating unit status; 
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– active and reactive power from generating unit; 

– voltage levels in the nodes; 

– status of spinning and static reactive power resources; 

– spinning and static reactive power values; and 

– relevant technical information about the protection system. 

The data is collected using adequate technology and in required time intervals. 

MEPSO determines with neighboring TSOs the suitable set of real time data to be exchanged 
on-line such as topology, voltage, frequency, load, active and reactive power on tie-lines and 
at boundary substations, while for other substations it follows a contract agreement. 

Article 77  
Coordination of Maintenance Scheduling 

1. Principle  

The power producers (for each generating unit), the distribution system (for each connection 
place), the transmission system operator, and the direct customers as transmission system 
users shall deliver their maintenance schedules to MEPSO as a transmission system operator. 

Based on the maintenance schedules submitted as per paragraph 1 of this item,  MEPSO shall 
develop a preliminary schedule for the maintenance work of the facilities having a substantial 
impact on the transmission power system, and deliver the schedule to its transmission system 
users. 

Based on the preliminary maintenace schedule and coordination with the power system users, 
MEPSO shall prepare a final maintenance schedule for the transmission network. 

MEPSO as a transmission system operator agrees with the neighboring TSOs about the most 
suitable schedule for the maintenance work of the tie-lines and facilities having a substantial 
impact on the interconnected power system. 

2. Annual maintenance plan 

Every transmission system user, at the end of October of the current year shall submit a 
request to MEPSO for maintenance of the transmission network for the following year.    

In accordance with the collected data and requests for maintenance of the transmission 
network submitted in accordance with paragraph 1 of this item, MEPSO shall analyze the 
system safety in stationary regime of operation in order to prepare the maintenance plan. 

MEPSO and the system users shall coordinate the final plan for maintenance of the 
transmission network until the end of November of the current year at the latest. 

In accordance with the disconnection plan, MEPSO shall plan the annual tests and 
maintenance of the telecommunication protection and control devices. 

The tests of paragraph 4 of this item are first to be made on facilities which are not in 
operation in order to reduce the unavailability of these facilities. 

MEPSO and the neighboring TSOs coordinate testings and maintenance at the devices which 
depend from the inteconnected operation. 

3. Short-term maintenance plan  

MEPSO shall perform weekly analysis of the transmission network, and when necessary, 
simulate the transmission network condition. 



Grid Code – Operation Code 

 

 
57 

The transmission system users shall submit to MEPSO the plans for maintenance and testing 
of their facilities the folowing week but until 12:00 p.m. on Tuesday at the latest.   

MEPSO shall confirm the plans for maintenance and testing of the user’s facilities the 
following week but not later than Thursday 12:00 p.m. 

The provision from paragraph 2 and 3 of this item refer to the plans for maintenance and 
testing. MEPSO shall be responsible to confirm these plans with other system operators. 

CHAPTER 20 

VOLTAGE AND REACTIVE POWER CONTROL 

Article 78  
Principles for Voltage and Reactive Power control 

To maintain the network security and integrity, MEPSO shall control the voltage of the 
transmission system within the defined limits. 

MEPSO shall control the voltage of 110 kV transmission network without transmiting the 
reactive energy among the areas. 

By exception of paragraph 2 of this Article, in the case that the reactive power can 
nevertheless be produced in the vicinity of Macedonian transmission system,  MEPSO shall 
specify bilateral agreements with neighboring system operator to transfer reactive power 
through interconnected tie-lines. 

Considering the regional perspective, the voltage control at 400 kV transmission network 
shall be coordinated with the neighboring system operators. 

Article 79  
Requirements for Voltage and Reactive Power Control 

MEPSO shall operate its capacitive and inductive resources to maintain system voltages 
within established limits according to UCTE principles under normative (N-1) conditions.  

Reactive generation scheduling and transmission line and reactive resource switching shall be 
implemented to maintain these voltage levels. Reactive power resources shall be dispersed 
and located electrically so that they can apply the most effective voltage control. 

MEPSO shall take corrective actions (e.g. load reduction/ load shedding) necessary to prevent 
voltage collapse when reactive resources are insufficient. 

MEPSO shall be provided with information on all available generation and transmission 
reactive power resources including the status of voltage regulators, tap changers as well as 
information on reactive resources and capacitors. 

Every day, until 1:00 p.m., the contracted provider shall inform MEPSO for the availability of 
reactive power facilities for the following day. 

Every day, up to 5:00 p.m., the electricity market operator shall inform the transmission 
system operator for the availability of reactive power facilities for the following day. 

The transmission system operator shall be immediately notified of restrictions in reactive 
power generation as soon as they are identified. 

Should MEPSO ascertain that the reactive power account can not be balanced by the means 
available during daily operational planning, it shall order further generating units to supply 
the reactive power. 
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CHAPTER 21 

GENERATION PLANNING 

Article 80  
Introduction 

On a daily basis, prior to the designated time, the electricity market operator shall deliver 
relevant information to the transmission system operator. The relevant information are 
necessary for generation planning and confirmation whether there is sufficient generation 
reserve to cover the power consumption, exchanges and losses.  

MEPSO shall examine the security by testing if “N-1” criterion or the Day Ahead Congestion 
Forecast (DACF) are met.  

Article 81  
Generation Planning 

Following the safety testings of Article 76, MEPSO shall submit the final generation plan for 
the following day to all generation companies.  

Article 82  
Exchange Planning 

The exchange planning shall be in accordance with the neighboring transmission system 
operators based on contractual agreements and regulations. 

CHAPTER 22 

EMERGENCY OPERATION AND MEASURES 

Article 83  
Normal and Emergency Operating Conditions 

All limit values must be adhered to under normal operation, as follows:  

– Adherence to the maximum and minimum permissible voltages, maximum currents 
on the network equipment, and agreed system short-circuit powers on the 
individual network nodes and the interfaces. 

– Selection of a voltage profile in the network, which is as balanced as possible and 
generally high, and consequently reduction of the transmission losses and 
improvement in stability. 

Normal operation has the following characteristics: 

– All customers are supplied. 

– All limit values are observed (e.g. no overloads). 

– The (N-1) criterion is met in the whole power system. 

All conditions deviating from normal operation shall be deemed to be disturbance conditions.  

Operation under disturbance conditions has the following characteristics: 

– All customers are supplied but with increased risk of supply interruption;  
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– Limit values are no longer observed; 

– The (N-1) criterion is no longer met. 

MEPSO as a transmission system operator shall be obliged and therefore authorized to take 
the necessary technical measures to prevent a disturbance from spreading, and/or to ensure 
efficient restoration of supply to transmission system users. 

The measures which MEPSO undertakes under paragraph 5 of this Article shall take priority 
over the individual interests of the system users. 

Should MEPSO as a transmission system operator suspend the power market as a measure 
from paragraph 5 of this Article, MEPSO shall be obligated to inform all market participants 
in order to avoid occurance of market distrurbance. 

Article 84  
Requirements 

MEPSO as a transmission system operator shall draw up a catalogue of measures for 
disturbance management according to the Defense Plan. 

MEPSO as a transmission system operator shall ensure that: 
– it has at its disposal enough generating units with isolated operation and black-start 

capability; 

– it can recognize, from changes in status variables supplemented by suitable 
signaling of status changes (from its own installations and those of the system 
users) the occurrence and the extent of disturbances, in order to determine based of 
such information the measures required for elimination of the disturbance or 
limitation of its effects.  

The information, which must be supplied by the system users to MEPSO for rapid and 
reliable status recognition, shall include: 

– Selected switch position signals; 

– Selected measured values (e.g. current, voltage, active and reactive power, 
frequency); 

– Selected alarm and status messages (e.g. breaker tripping, auto-reclosure); 

– Selected protection information. 

To prevent voltage drop, MEPSO should include a provision for reduction of the voltage 
controller set point values and/or blocking of the voltage controllers on the substation 
transformers for the transmission and distribution systems in the Connection Agreement. 

MEPSO reserves the right to perform load shedding (either manually or automatically 
according to the voltage).  MEPSO shall make arangements with distribution companies 
within the distribution network for controllable load shedding through voltage reduction 
and/or customers disconnection.  

Should limit values for system operation variables (e.g. voltage, short-circuit current) or 
equipment loading (e.g. current loading) continue to be violated following the performance of 
corrective measures or should a risk exist of the disturbance spreading, MEPSO may order 
disconnection of the sections of the installation in which the disturbance originated, in order 
to ensure reliable system operation and/or rapid restoration of the network subject to the 
disturbance. 

If necessary, adjustments must be made to the generating units schedule for the purpose of 
overcoming congestion in the system.  
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Article 85  
Defence Plan and Limitation of Large-Scale Failures 

1. General provision  

MEPSO as a transmission system operator shall conduct a Defence Plan in accordance with 
the Grid Code and ensure that the Defence Plan meets the demands. 

If site testings are necessary to conduct or examine the Defence Plan, MEPSO shall 
investigate whether the site testings provoke distrurbance to transmission system users and 
coordinate activities for conducting tests.  

2. Load shedding plan  

A Load shedding plan shall apply for load shedding as a function of the frequency to avoid 
total blackouts. 

When the frequency reaches 49.8 Hz or as soon as MEPSO estimates that the power balance 
is at risk, the power station and distribution and transmission operators shall be informed so 
that they are able to respond quickly and appropriately to the situation. 

In events of paragraph 2 of this Article, the power available at short notice (spin reserve), 
including that which is not available under primary and/or secondary control, shall be 
activated and generating units with fast-start capability connected to the network. 

Further stages are designated to stop with the help of load shedding as the frequency drop 
before the generating units would be obliged to be disconnected from the transmission system 
by MEPSO. 

However, if generating units are finally disconnected, they have to supply their auxiliaries in 
order to be quickly reconnected for restoration of supply and to avoid damage to the other 
power stations. 

The amount of load to be shed at each stage shall be defined by MEPSO as a transmission 
system operator taking into account the technical requirements of the system users. 

Every distribution operator and transmission system user must ensure automatic load 
shedding at low frequency or voltage according the requests of the transmission system 
operator. 

The distribution operators and transmission system users shall install and maintain the devices 
to ensure automatic load shedding according the requests of the transmssion system operator, 
in regards to: 

– Frequency criteria; 

– Voltage criteria; 

– Other criteria defined by MEPSO. 

The frequency criteria shall include the following: 
– 49.8 Hz - Alert to the personnel, activation of generation capacities not yet 

activated; 

– 49.0 Hz - First stage for instantaneous load shedding; 

– 47.5 Hz - Disconnection of the power stations from the network. 

MEPSO Defence Plan shall define in details the load shedding plans between the first phase 
at 49.0 Hz and the lowest limit at 47.5 Hz, as well as the load shedding strategy for generating 
units in event of frequency increase.  
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Article 86  
Reconstruction Measures Following Network Collapse 

1. Principle 

Restoration of the normal operation after a system-wide blackout in relation to already 
defined scenarions shall be conducted as fast as possible based on the Defence Plan where 
supply restoration measures are included (Chapter 8). 

2. Requirements  

MEPSO as a transmission system operator shall develop and periodically update the measures 
to re-establish its power system and to control the availability of various elements included in 
measures. 

Re-energizing of the power system shall begin with restoration of supply from power sources 
with black-start capability or the neighboring systems, such that both cases require contractual 
agreement between MEPSO and the service provider. 

MEPSO shall develop various scenarios to re-establish the power system in order to define 
further operation effectively and responsively. This plan must be verified and tested 
periodically under MEPSO authority. Telecommunication facilities used to implement the 
plan shall be periodically tested while MEPSO operators and the operating personnel of 
generating units involved in the process shall be trained in the implementation of the plan. 

CHAPTER 23 

TELECOMMUNICATION 

Article 87  
General Provision 

MEPSO shall be constantly in contact with the transmission system users in order to ensure 
the power system reliability and efficiency in operation for reasons of planning and 
installation of security communication means needed for the neighboring transmission system 
operators. 

For monitoring of power flows and the control of power balance MEPSO shall define the 
standards and data which each transmission system user is obligated to provide. 

Article 88  
Requirements 

1. Backup facilities  

MEPSO is responsible for monitoring and coordinating maintenance and for maintaining 
continuously adequate and reliable operation backup telecommunication facilities to assure 
coordinated control of operations during normal and contingency situations.  

2. Maintenance of telecommunication system 

Telecommunications networks should be provided for voice, Automatic Generation Control 
(AGC), SCADA/EMS, special protection systems, protection relays and market information 
where appropriate. 
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This information is important for the system, and thus these exchanges of information through 
the telecommunication networks have to be available 24 hours a day.  

The maintenance of the communication network has to be planned and coordinated under the 
responsibility of MEPSO. 

The communication devices for voice and data transmission must be periodically tested.  

CHAPTER 24 

SYSTEM PERFORMANCE ANALYSIS 

Article 89  
General Provisions 

MEPSO as a transmission system operator is responsible to: 

– analyse the power system performance; 

– propose methods and resources for power system improvement; 

– analyze large-scale power system destructions; and 

– prepare regular reports for its activities. 

MEPSO as a transmission system operator shall be responsible to collect, review and store 
data of all transmission system users as well as prepare regular reports. 

Moreover, based on the reports for destructions/incidents, MEPSO shall determine the causes 
and propose measures to avoid reoccurence of the destruction/incident. 

Article 90  
Periodical Reports 

1. Monthly Report  

MEPSO as a transmission system operator shall publish a monthly report for the previous 
month at its website by the end of the current month.  The report shall contain statistical data 
for:  

– Network operation, gross energy consumption, exchanges, losses; 

– Operational quality: ACE average, standard deviation, and required duration to 
eliminate errors, and voltage standard deviation; 

– Analysis on deviation from consumption forecast of energy, power and real 
demands, deviation from maintenance plan, variations of losses compared to 
previous years, monthly events such as incidents or putting new facilites in 
operation.  

2. Annual Report  

MEPSO as a transmission system operator shall publish the annual report for the previous 
year at its website by the end of February of the current year. 

The report shall, in particular, include: 

– Analysis on deviations from forecasted and real results for the subject year; 

– Information on accomplished results from the undertaken activities;  

– Defined and quantified strategy for future operations improvement.  
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Article 91  
Analysis of Large-scale Failures (Destructions / Incidents) 

MEPSO shall prepare a report following large-scale failures (destructions/incidents) which 
shall contain information on exact occurrence of events and the causes. 

Within one week following the failure MEPSO shall be responsible to prepare a preliminary 
report and submit it to the Energy Regulatory Commission, the relevant Ministry, the 
Committee for utilization of the Grid Code, and the system users involved in the outage as 
well as to the other neighboring TSOs and the UCTE. 

MEPSO in cooperation with the Committe for utilization of the Grid Code shall prepare 
further examinations about the failire occurance. 

MEPSO shall prepare a Final report for the failure within three (3) months from the day of 
failure occurence. 

MEPSO shall comply in accordance with the measures and activities proposed by the Energy 
Regulatory Commission. 

Article 92  
Transient Plans for Coordination 

When the management procedures of the transmission system are not in complinace with the 
Grid Code, MEPSO shall submit to ERC a coordination plan for approval.  ERC shall 
evaluate and inform MEPSO of its decision within sixty (60) days upon receiving the new 
coordination plan. 

Article 93  
Temporary Suspension of Grid Code 

In case of system disturbance or other system conditions regulated by law, MEPSO shall be 
fully authorized to suspend the Grid Code as long as necessary. Should such case occur, 
MEPSO shall prepare and submit a report in accordance with Article 91. 
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PART FIVE – TRANSITIONAL AND FINAL PROVISIONS 

Article 94  
Planning and Dispatching 

Planning and dispatching regulations applied at JSC “Electric Power Company of 
Macedonia”, a company for power generation, transmission and distribution, shall be applied 
for balancing power generation and system load until Market regulations are laid down. 

Article 95  
Present Agreements 

All contracts and regulations established by JSC “Electric Power Company of Macedonia”, a 
company for power generation, transmission and distribution, implying legal action before the 
enforcement of the Grid Code shall continue to be in force and effect unless, by agreement of 
the contracting parties they are revoked, amended or a new contract is signed pursuant to the 
provisions of the Grid Code. The Grid Code shall apply to exisiting contracts insofar as they 
do not impair the obligations arising from it. 

Article 96  
Existing Users Connections 

All present users of the transmission network shall submit technical data to MEPSO for all 
facilites, pursuant to the Connection Conditions, within two months from the entry into force 
of the Grid Codes. 

MEPSO shall begin to establish Connection agreements with all users who fully meet the 
Connection conditions, within two months after the reception of the technical data. 

In event of considerable deviation from the requirements defined in the Connection 
conditions, a procedure shall be initiated for defining necessary technical interventions in the 
facilities of the user. 

Article 97  
Final Date for Committee’s Assembly 

The Committee from Article 11 of the Grid Code shall assemble and commence with 
activities within 30 days from the entry into force of the Grid Code.  

Article 98  
Final Date for Publishing Forms 

MEPSO shall еstablish and publish forms from Article 21 of the Grid Code on its website 
within three months from the day of entry into force of the Grid Code. 

Article 99  
Amendments 

Amendements to the Grid Code are carried out by regulated method and procedure. 
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Article 100  
Expiration of the Conditions for Electricity Supply 

Conditions for connection to the transmission system (400 kV, 220 kV, 150 kV, and 110 kV) 
laid down in the "Conditions for electricity supply" (“Official Gazette of the Republic of 
Macedonia", No. 6/2001), shall cease to apply with the entry into force of the Grid Code.  

Article 101  
Entry into Force of the Grid Code 

The Grid Code shall enter into force on the eight day following that of its publication in “The 
Official Gazette of the Republic of Macedonia". 


