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TUTIONS

‘faphson Method Is an iterative technique for solving a set
of various nonlinear equations with an equal number of unknowns.

Advantages of Newton Raphson Method
The various advantages of Newton Raphson Method are as follows:-

It possesses quadratic convergence characteristics. Therefore, the
convergence is very fast.

The number of iterations is independent of the size of the s
Solutions to a high accuracy is obtained nearly always in two
iterations for both small and large systems.

The Newton Raphson Method convergence is not sensiti
choice of slack bus.
Overall, there is a saving in computation time since fewer number o
iterations are required.

SATHEESH AP / EEE 3/12



Let us understand this method with the help of the equations. ﬁ
/'UT/(J‘/‘/;‘;‘

Si= P+ jQi = Vi Xk=1 VikVk -e(1)
n

Si — Z(Vl Vk Yik)/(ai e 8k - eik) ces oun s (2)

k=1

n
Pi — Z(Vl Vk Ylk) COS(Bi P 51{ - Bik) R (3)
k=1

n

Qi — Z(Vl Vk Yik) sin (81 = 8k = eik) YT (4)

k=1

The above equation (3) and (4) can also be written as shown below.
n
Pi = ViViYii Coseii -+ (Vl Vk Yik) COS(Si = 8k = eik) A (5)

=1
k#1




Qi = —ViViY;; cosb;; + Z(Vi Vi Yy) sin (8; — 8, — 0;) ........ (6) T
k=1
k%1

We have Af =] AX
If Apl — pl (Sp) == Pl (cal) dsee (7)

thenl=1, 2, ...n, | #slack, and if

AQ; = Qi(sp) — Qi (cal

Thenl=1,2,..n, 1#slack, 1#PV bus

Where, the subscripts sp and cal denote the specified and calculated values,
respectively, then the equation (7) can be written as shown below.

aol=ly ol lsv] ~-®

(r) (r)
AE"" < g, AQ,"<¢




Procedure of Newton Raphson Method =

TUTIONS

The computational procedure for Newton Raphson Method using polar

coordinate Is given below.

e Form Y bus.

e Assume the initial value of the bus voltages |Vi|® and phase angle 5i°
fori= 2, 3, ....n for load buses and phase angles for PV buses. Normally
we set the assumed bus voltage magnitude and its phase angle equal
to the slack bus quantities [V41] = 1.0, 81 = 0°.

e Compute P; and Q; for each load bus from the following equation (5)
and (6) shown above.

e Now, compute the scheduled errors APi and AQi for each load bus from
the following relations given below.

(r) _ (r) .
AP™ = Bgp— i (cal) i=23,...n

(r) _ (r) R
AQi - Qisp_ Qi(cal) 1—2,3,....1’1



e For PV buses, the exact value of Qi is not specified, but its limits are \: =
known. If the calculated value of Qi is within the limits only APiis TUTIONS
calculated. If the calculated value of Qi is beyond the Limits, then an

appropriate limit is imposed and AQi is also calculated by subtracting

the calculated value of Qi from the appropriate limit. The bus under

consideration is now treated as a load bus.

e Compute the elements of the Jacobian matrix.

[

e Obtain the value of Ad and A|Vi| from the equation shown below.

[AS
[ﬂg]= R I A N ¢
A M L T

e Using the values of Adi and A|Vi| calculated in the above step, modify
the voltage magnitude and phase angle at all load buses by the

equations shown below.
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TUTIONS

v+ a v

(7)

Vi(r+ 1)‘ -

) = 4 A8 .. .. (8)

* Start the next iteration cycle following the step 2 with the modified
values of |Viland 0.

e Continue until scheduled errors for all the load buses are within a
specified tolerance that is

(r) (r)
APi B .&Qi wEE

Where, £ denotes the tolerance level for load buses.

e (Calculate the line and power flow at the slack bus same as in the Gauss
Seidel method.
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