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❑ Increasing impedance results in a decrease in real power transfer.

❑ Increasing the phase angle difference increases real power transfer.

❑ Neither increasing or decreasing voltage magnitudes has a significant effect

on the flow of real power.

❑ If impedances of parallel lines are equal, power flow is equally distributed.

❑ If impedances of parallel lines are different, real power flow is inversely

proportional to line impedance.



Electrical Test (4) 

Reactive power flow

7



Electrical Test (4) 

Reactive power flow

8

❑ Increasing the voltage magnitude at the sending end increases the

reactive power flow toward the receiving end.

❑ Increasing the voltage magnitude at the receiving end decreases the

reactive power flow toward the receiving end.

❑ Increasing the path impedance between the two buses decreases the

reactive power flow towards the receiving end.
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Shunt compensation Series compensation

Advantages ❑ Control the reactive power at load.

❑ The power factor improves and increases

active power output which is available

from the source.

❑ Increase power transfer capability and

stability.

❑ Improve the power factor.

❑ Reduce transmission lines losses.

❑ Improve voltage regulation.

Disadvantages ➢ The Shunt capacitors does not affect

current or power factor beyond their point

of application.

➢ The reactive power which is supplied by

the shunt capacitor banks is directly

proportional to bus voltage.

➢ When the reactive power is required less

on light load the capacitor bank output

will be high.

➢ Increase in fault current.

➢ Mal operation of distance relay if the degree

of compensation and location is not proper.
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MW Mvar

Line (1) 4500 MW 1500 Mvar

Line (2) at zero 
compensation

2925 MW 400 Mvar
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Line (2) MW 𝜹 Increase %      
𝑷𝒏𝒆𝒘−𝑷𝒐𝒍𝒅

𝑷𝒐𝒍𝒅
100%

zero compensation 2925 MW 𝟑𝟎° ـــــ

17% compensation 3600 MW 𝟑𝟏° 23%

34% compensation 4500 MW 𝟑𝟐° 54%
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Line (2) Full load 
voltage 𝑬𝒔

no load voltage 𝑬𝑹 Regulation %  
𝑬𝑹−𝑬𝒔

𝑬𝒔
100%

0% compensation 735 kV 810 kV 10.2%

34% compensation 735 kV 780 kV 6.12%
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❑ Transmission losses due to line resistance (RL) =3 × 𝑅𝐿 × 𝐼𝐿
2

❑ Efficiency % =
𝑃𝑟𝑒𝑐𝑒𝑖𝑣𝑒𝑟

𝑃𝑠𝑒𝑛𝑑𝑒𝑟
100%

❑ When two transmission lines of unequal efficiency are connected in parallel, the

sharing or power between these lines may not be optimum;

✓ Highest efficiency will be less than maximum capacity

✓ Lower efficiency will be at maximum capacity

❑ Series compensation leads, highest efficiency line operates at maximum capacity.

❑ The overall efficiency of lines are optimum when both lines have equal resistance to

reactance ratio.
𝑅𝐿1

𝑋𝐿1
=

𝑅𝐿2

𝑋𝐿2

According to the previous ratio, line 1 is highest ratio so it has lowest efficiency (loaded).

❑ By using the series compensation, the power sharing is optimized and losses are

reduced.
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Calculating the required series compensation factor 
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Procedure
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𝐼𝑐𝑜𝑟𝑟𝑒𝑐𝑡𝑒𝑑 =
𝐼𝑐𝑜𝑚𝑝𝑒𝑛𝑠𝑎𝑡𝑒𝑑 − 𝐼𝑇𝑢𝑛𝑐𝑜𝑚𝑝𝑒𝑛𝑠𝑎𝑡𝑒𝑑

𝐼𝑇𝑐𝑜𝑚𝑝𝑒𝑛𝑠𝑎𝑡𝑒𝑑
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Email: hossam.herzallah7@gmail.com

Email subject: Series Compensation  Feedback

mailto:hossam.herzallah7@gmail.com
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• https://blog.oureducation.in/effect-of-series-and-shunt-compensation-on-voltage-stability/

• https://learn.pjm.com/~/media/training/nerc-certifications/gen-exam-

materials/bet/20160104-basics-of-elec-power-flow-on-ac.ashx
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