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Abstract 
Upgrade the power stations at high voltage, 
very high voltage and ultra high voltage and 
transmission and distribution networks of 
electricity, is a key point in optimization 
european power systems UCTE, NORDEL, 
TSOI and UKTSOA. By upgrading and 
optimization improve reliability european 
systems, increased quality electrical energy, 
increased transit of electricity, reducing power 
consumption and eliminate accidents of works 
and occupational diseases.   
The author of this scientific paper, in the 
context of upgrading and optimization of 
power stations 110, 220, 400, and 1000 kV 
designed organigram upgrading and 
optimization. 
This organigram can be example for future 
upgrading and optimization of power stations 
all over the world. 
Cuvinte cheie: organigram, upgrading, 
optimization, power stations 

 
1. Power stations – element of power systems 
 
A. Definition and role 

Power stations is the set of installations and 
annexes building in which the least one of the 
followings operations: electrical connections of 
two or more power sources (generators or centrals), 
the electrical connection of two or more ways to 
make a power transit, distribution electricity for 
consumers at the same voltage or other voltage 
(through power transformers or power 
autotransformers). 
 
B. Constructive aspects of power stations 
1234 The upgrade of power stations depends on the 
type of station  (outside and inside). Power stations 
of outside type depend on influences (single line  
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diagram and restriction of land) and configuration 
(type high, average height, low height, mixt). 
Power stations of inside type depend on 
prefabricated switchgears (line, transformers, 
coupling, measuring, compensation, surge arrester, 
etc.) and isolating gas (sulphur heaxafluoride SF6, 
compressed air and insulating oil, etc.) 
 

Fig. 1 Constructive aspects of power stations 
 
C. Different schemes used for power stations 

SCHEME WITH ONE SYSTEM OF BUSBAR 
WITH 2 CIRCUIT BREAKER/CIRCUIT 

 
W1, W2  – busbars; 
Q1 - Q4,– circuit 
breakers; 
S1 - S4  – disconnectors. 

Voltage: 1000 kV, 750 kV, 
400 kV, 220 kV, 110 kV. 

21

Revista Minelor - Mining Revue no. 1 / 2012



SCHEME WITH ONE SYSTEM OF BUSBAR 
WITH 1,5 CIRCUIT BREAKER/CIRCUIT 

 
W1, W2  – busbars; 
Q1 – Q6,– circuit 
breakers; 
S1 – S16  – disconnectors; 
T – transformer; 
LEA – overheadline. 

Voltage: 1000 kV, 750 
kV,        400 kV, 220 kV. 

 
SCHEME WITH POLIGONAL SYSTEM 

WITHOUT BUSBAR 

 

Q1 – Q4,– circuit breakers; 
S1 – S12  – disconnectors; 
T1, T2 – transformer; 
LEA1, LEA2 – 
overheadlines. 

Voltage: 1000 kV, 750 
kV, 400 kV, 220 kV. 

 

SCHEME WITH TYPE H SUPERIOR SYSTEM 
WITHOUT BUSBAR 

 
Q1 – Q3,– circuit breakers; 
S1 – S4  – disconnectors; 
T1, T2 – transformer; 
LEA1, LEA2 – 
overheadlines. 

Voltage: 1000 kV, 750 
kV,  
400 kV,  220 kV. 

 
SCHEME WITH TYPE H INFERIOR SYSTEM 

WITHOUT BUSBAR 

 
Q1 – Q3,– circuit breakers; 
S1 – S9  – disconnectors; 
T1, T2 – transformer; 
LEA1, LEA2 – 
overheadlines. 

Voltage: 1000 kV, 750 
kV,  
400 kV, 220 kV. 

 
2. Criteria for choice of apparatus and electrical 
equipments 
a) nominal electrical characteristics : 
- rated voltage use Ue, rated insulatation voltage Ui, 
rated impulse voltage Uimp; 
- rated current use Ie, rated current uninterrupted Iu; 
- nominal frequency. 
 
b) behavior under shortcircuit: 
- short-term permissible rated current Icw; 
- nominal capacity of shortcircuit shutdown Icm; 
- nominal capacity of shortcircuit breaking Icn; 
- the rated shortcircuit condition. 
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Fig. 2 Criteria for choice of apparatus and electrical equipments 

3. Organigram of upgrading and optimization power stations 
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4.  Concluzii 
In organigram upgrading and optimization power 
stations is presents methodology of upgrading, step 
by step, each step is well definited and structured. 
Applicability to power station for following 
voltage: 1000 kV, 750 kV, 400 kV, 220 kV, 110 
kV. 
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