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Power Flow Equation or Static Load Flow Eqn
in Polar form

• Let us consider a 3ϕ balanced power s/s. The analysis can be carried 
out on a 1-ϕ. The 1st step in analysis is formulation of suitable eqns
for the power flows in the s/s.

• The power s/s is large interconnected s/s, where various buses are 
connected by TLs.



• At any bus i, the complex power Si (injected) is:

Si = SGi - SDi → (1)

Where:

Si - Net complex power injected into bus i

SGi - Complex power injected by the generator @ bus i

SDi - Complex power drawn by the load @ bus i

• By conservation of complex powers, at any i-th bus, the complex power injected into bus = sum of 

complex power flows out of bus.

∴ Si = Σ Sik ,   i = 1, 2, … , n   → (2)

Where:

Sik - Sum over all lines connected to the bus

n   - No. of buses in the system (excluding reference bus)

Power Flow Equation or Static Load Flow Eqn in Polar 
form cntd.



• Bus current injected at the i-th bus,

    Ii = IGi - IDi   ;   i = 1, 2, … , n   → (3)

Where:

    IGi - Current injected by the generator at the bus

    IDi - Current drawn by the load at the bus

• We know that:   I = Ybus · V   → (4)

Where:

→                                                         Ybus = Bus admittance matrix

 

Vector of currents injected at the buses                                            Vector of complex bus voltages 

From Eqn (4) ⇒ → (5)



→ (6)

Rectangular form

In Rectangular form



Rectangular form



Polar form

In Polar form

→ (6)

→ (7a)



Polar form

Polar form



Operating Constraints



Operating Constraints cntd.



Data for load Flow
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