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Abstract 

At present, the nuclear power plants are only sufficient resources, which can cover a huge demand for 

electricity. Concentration so huge power in one place require adequate security from the perspective lead power 

outlet  and standby power supply of reactor unit. 
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1 INTRODUCTION 

The reactor is protected from faults with passive protection to ensure safety in the immediate shutdown of the 

reactor and the reactor power control for cooling down of the reactor.  Active Protection is provided by electric 

equipment that is necessary to provide with sufficient power resources, with the possibility of operational use 

and reliable power supply. 

Equally important is the grid node, to which the outlet of power plant is led. The requiring reliable power supply 

N-2 is demand for this node. A node in the network is configured so that the performance of the Unit outlet was 

secured even in case of two lines disconnections which were connected at a node with other outlet power lines. 

This node must also meet the stability of the network in order in case of fault conditions did not disconnect 
Power plant from the network by frequency or voltage drop. 

2 SECURE 

UJD Decree 430/2011 Coll on project specific requirements in section J. The electrical power supply required 

for  unit  outlet the network in order the house load power supply to secure as follows: 

 

 (1) The project must be available for systems important to nuclear safety following sources:  

a) working supply from the main power generator,  

b) two different network sources from a different  high voltage switchgears,  

c) emergency power source located in the autonomous territory of the nuclear facility. 

 

(2) project with a few power units in one area must also ensure that  

a) each power unit  will have its own emergency power source,  

b) each power unit will have its own outlet to a network  which is functionally separated from the others unit 

outlets being abolished all interactions,  

c) if the common reserve connection is used for, its power must be sufficient to run all the current units. 

3 REQUIREMENTS 

M. Power supply systems 

(1) power supply systems must be designed so that the external and internal electrical system failure in the least 

affect the operation of nuclear facilities. (This is a protection to the depth where single failure must not affect 

surrounding equipment. It solved by selectivity and diversity of equipment). 

 

Requirements of Unit Outlet are: 

• Power supply from generator 

• Power supply from an outside line, in which the unit operates 
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• Reserve power supply from an independent source 

These requirements are fulfill by schema, which appears to be the most reliable electrical connection of unit 

outlet to the network. 

 

Fig.1 Diagram of the electric power unit 

This is the simplest and ideal diagram of the electric power unit that provides the following:  

Output from the main generator is romping through the generator breaker, unit transformer, outlet switch to the 

grid. The house load is supply from branch before unit transformer and auxiliary transformer. The unit is 

powered-on from the external network via the outlet switch, main transformer and auxiliary transformer. 

(Generator switch is off). Generator to the network is synchronizing by the generator switch. 
 

-  Compliance with the requirements UJD is therefore provided so that house load power supply in case of failure 

of the generator is supply from the outside network with connected outlet switch, switch off the generator 

breaker and the network is secured through main and auxiliary transformers. 

-  In the event of a failure in the external network, the unit is disconnected from  the network by switch off the 

outlet breaker  and house load is  powered  from the generator, due to auxiliary transformer. The turbine output 

power is reduced to house load power. 

-  With connection two generators to one outlet line in case of failure of one generator a power of unit reduce the 

reactor power in half. It is not EP1. 

 

In the event of a failure of main transformer or auxiliary transformer all sources that contribute to failure are turn 
off. Generator is disconnected by generator breaker, outlet line is disconnected by outlet breaker and auxiliary 

transformer is disconnected from 6 kV inlets. Failure electric unit is transferred to a reserve supply from stand by 

transformer. 

 

At present, Slovakia used for reserve power supply lines 110 kV. Reserve transformers and outdoor line must be 

with sufficient power and to be able to start catching up engines when segregated bus lost power. Turning on of 

stand by transformer is delayed by about 0.5 seconds of action due to a residual voltage of 6 kV motors in their 

coasting. (Voltage of motors is dropping down up to 500 ms about 20% of nominal voltage and is small enough 

that if antiphase with the voltage from the transformer did not result in failure reserve power due to switching 

engine in antiphase). Due to the possibility of supplying of stand by transformers 110 kV lines is important that 

the node to which a reserve transformer was connected is hard enough and transmission line designed for 

dynamic transition to give power to the transformer load. Otherwise, under voltage protection act, and the 
reserve power source is disconnected. 

 

-  As required by the UJD have each unit its standby transformer, which will supply its own house load 

of unit at Power output failure.  
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-  If the standby power supply is used for several units (with the power line is not for distribution of 

spare lines and spare transformers and substation bus bar) must be its power so as to ensure cooling of 

the blocks for which it is designed. (NRA incorrectly defines the onset to ensure the current block. This 

has been addressed in the development of Time schedule shutdowns and start-up unit. Failure, however, 
cannot by schedule). 

 

A very important aspect is that the reserve power supply unit is not directly connected to the node to which is 

connected  power unit, but also had connections in the network, which will remain mains in case of power failure 

Power output unit. That would be only connection of house load supply in parallel, which is already secured 

through the auxiliary transformer.  

The standby power supply must meet the single failure criterion, i.e. the event of failure to prevent the pulling 

power to standby power failure. This can cause lines crossing of the standby power supply and as well outlet 

power supply wrong place for the proposed decay outlet of power. It should be noted that the possibility of 

securing reserve power county dispatcher is much more operational than any manipulation on the power unit 

with reserve bus bar, because they have a lot of complex circuits (automatic switch over) to be selected with on-

site evaluation of the status unit. Therefore, to ensure the standby power supply must be taken to enable 
operational dispatching measures to solve the resulting state. 

Newly constructed and operating nuclear units in Slovakia uses two electric power units for a reactor. Power 

output scheme is then designed so that the electric units are connected to the common node and one with line are 

connected to the grid. 

The advantage of this connection is that in case of failure of one electric power outlet the electric power will be 

reduced to half power of the reactor, but the reactor unit is not shut down. 

 

- The UJD require to unit had its independent standby power supply separated from the nod to which 

unit is connected.  

- The requirement of good practice is to reserve power reactor units in the system was designed so that 

the standby power supply was connected with reactor units outlet of other unit so they provide  back-up 
to each other  and that have created decay places that their ability to ensure the operation of 

malfunctioning Power output of a reactor unit. 

 

Now these axioms have to be solve in the Slovak transmission system and in addition to solving abilities and 

needs of the transmission system must be for the future development of system solutions and how to connect a 

connecting node to ensure stability and responsible solution to the standby power supply  reactor units mainly 

because the new units although reactor´s  units are designed in greater emphasis on passive protection of reactor 

of the to the demanding requirements of performance and outlet of reserve power. Demanding Power output is 

that the performance of new units have almost one-third, which is installed in our distribution system in 

Slovakia. The actual threshold power lead out to the contractors units, where the equipment - generators, 

generator transformers, switches and block the address block suppliers but their connection to the system and 
power transmission as well as ensuring a reserve supply, we must solve  ourselves. It is necessary to keep in 

mind that this is a performance from 1200 to 1750 MW, which requires even greater demands and requirements 

for transmission lines and switching and distribution equipment and stability in our distribution system. 

The importance of this fact and power supply reliability is obvious. 
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