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CHAPTER 5 - RING NETWORKS

Publication of this lecture presentation notes
on any platform by others is subject to
permission.
Remember, Stealing is not sharing.
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DISTRIBUTION NETWORKS

• Radial
• Branch
• Ring network
• Interconnected network

The network formed by connecting the distribution lines fed from one or
more points to each other in linear or different ways is called the distribution
network.

Distribution network types

Chapter 5 - 4

Single loaded
Radial network

Uniformly loaded
Radial network

Multiple loaded
Radial network

Three branch
Radial network

DISTRIBUTION NETWORKS
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Multiple branch Radial network

DISTRIBUTION NETWORKS
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RING NETWORK

One point feeding

Two-point feeding

DISTRIBUTION NETWORKS
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DISTRIBUTION NETWORKS RING NETWORK

RING NETWORK WITH ONE POINT FEEDING

Ring şebeke iki koldan beslendiğinden bu şebekede hat üzerindeki
yüklerden biri vardır ki iki koldan beslenir. Bu yük r noktasındaki yük olsun.
Ring şebeke bu r noktasından kesilirse, her iki koldaki gerilim düşümleri
eşit olur. Şekil 5.38 de bu durum gösterilmiştir. Her iki koldaki gerilim
düşümlerinin eşit olmaması, A’ ve A’’ noktalarında gerilimlerin eşit
olmadığını gösterir ki, bu durumda yük akışı gerilimler eşit oluncaya dek
sürer.
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RING DISTRIBUTION NETWORKS

Figure 5.38.
The ring network is fed from both
branches. If it is disconnected
from the point where the load is
divided, the voltage drops in both
arms will be equal.
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RING DISTRIBUTION NETWORKS
Since the conductor type and cross section are the same in the ring network, the
voltage drop coefficients do not change. If it is written that the voltage drops in the
arms are equal, from the relation u=kLN;
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RING DISTRIBUTION NETWORKS
Let's write Nr-Nr'' instead of Nr' and multiply Nr'' by distances to obtain the
term

-Nr''(L1+L2+ .... + ..... +Lr).

Let us move this term to the right side of the equation and multiply Nr'' by
distances and then gather them into the same parenthesis.
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RING DISTRIBUTION NETWORKS

If the term

is written in open form and and the terms with factor L1 are written in the first paranthesis, the terms
with factor L2 are written in the second paranthesis, and so on.... and if the term on the right side of
the equation is written as equal to the length of the ring network:
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RING DISTRIBUTION NETWORKS
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RING DISTRIBUTION NETWORKS

This equation can be written as:

(1)

This last equation shows that, If the ring network is opened at point I
and converted to a radial network that is being fed from two points,
The powers P' and P'' drawn in opposite direction from point I can be
used to calculate voltage drops as in radial networks.
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RING DISTRIBUTION NETWORKS

Actualy, the powers drawn from the line that is fed from the point I' in Figure 5.39 will be

Figure 5.39

Since the voltage drop between points
I' and I'' supposed to be zero, the
following equation is written.

(5.26)
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RING DISTRIBUTION NETWORKS

Since Then, P’ can be calculated, too.

After calculating P' and P'', in Figure 5.39, we proceed untill the shared load
where the power driven from the beginining of the line becomes equal to P' or
P''. Then at this point the network is cut and separated into two radial parts.
The voltage drop in both radial parts will be equal. Therefore, it will be
sufficient to make the calculations for one of them.

Equation (5.25) shows that, the loads in a radial network fed from two ends
can be mowed to the feeding points. Therefore, The powers P' and P'' at both
ends of the line can be used  instead of powers N driven from various points
along the line as shown in Figure 5.40.

Chapter 5 - 16

RING DISTRIBUTION NETWORKS

Figure 5.40.
The powers P' and P'' at both ends of the
line can be used  instead of powers N
driven from various points along the line.



2/26/2023

9

Chapter 5 - 17

RING DISTRIBUTION NETWORKS
If there is just one load N connected to the line;

Figure 5.41. P' and P'' components of tho load N.

These equations can also be obtained by
getting the load torque with respect to
points I' and I''.

(5.27.1)

(5.27.2)

(a).
Ring network

(b).
Radial network
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RING DISTRIBUTION NETWORKS

If torque is applied in Figure
5.41 for (5.27.1)

The ring network has been converted to radial
network in Figure 5.41b.

or
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RING DISTRIBUTION NETWORKS
EXAMPLE The cross-section of the undergraund cables used in the network

shown in Figure is to be determined.
The highest allowable voltage drop limit is 5%.
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RING DISTRIBUTION NETWORKS
Let us convert the ring network to a radial network first.

In order to reach the power 83.306 kV drawn from the line, starting
from the beginning of line we get 60 kW connected to the points A, B
and C, and 23.306 kW of 60 kW connected to the shared point D.
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RING DISTRIBUTION NETWORKS

Then, the % voltage drop:

Therefore, From Tablae 5.11; For

İs chosen

Check the voltage drop for this cable:
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RING DISTRIBUTION NETWORKS
If the voltage drop calculation is done for the other branch, the result would
be obtained.

If the ring network is opened between DE, then voltage drop in the branches ID and IE will be

The voltage drop is over 5%.
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RING DISTRIBUTION NETWORKS

If power loss equations are aplied.

Total absolute power loss

Total percentage power loss
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RING DISTRIBUTION NETWORKS
Ring network fed from multiple points

In the ring network fed from multiple points, the branches between
the two feeding points are considered one by one and calculated as in
the previous separation.

The cross-sections of the overhead aluminum line will be determined
in the ring grid fed from three points as shown in the figure. The
allowable voltage drop is 5%.

If the branches between the feeding points I-II, II-III and I-III in the
ring network are considered separately, from the relation (5.26)
and (5.27.1):
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RING DISTRIBUTION NETWORKS

Chapter 5 - 26

RING DISTRIBUTION NETWORKS
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RING DISTRIBUTION NETWORKS
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RING DISTRIBUTION NETWORKS
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RING DISTRIBUTION NETWORKS
Voltage drop coefficients from (5.12)

For k3''=0.595% (PF=0.90) from Table 5.18, the selected conductor will be Poppy.
For poppy:

For k3''=1.10% (PF=0.80) from Table 5.18, the selected conductor will be Lily.
For lily:
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RING DISTRIBUTION NETWORKS
Although PF=0.80 was taken in the II-III arm, there is also a load with PF=0.90 in this arm. Therefore,
the voltage drop in the branch III  will be smaller and power DP will flow from the branch II to the
branch III. According to this:

Since
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RING DISTRIBUTION NETWORKS
If the voltage drop calculation is made for arm III, the same result is obtained.

Can a smaller conductor size be chosen for this recalculated and decreasing
voltage drop?
If the calculation is made, it is seen that it cannot be selected.

For k3''=0.750% (PF=0.80) from Table 5.18, the selected conductor will be Pansy.
For Pansy:
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RING DISTRIBUTION NETWORKS

The selected conductor
sizes are wrtten on the
figure.
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RING DISTRIBUTION NETWORKS
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RING DISTRIBUTION NETWORKS



2/26/2023

18

Chapter 5 - 35

RING DISTRIBUTION NETWORKS
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RING DISTRIBUTION NETWORKS
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RING DISTRIBUTION NETWORKS
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RING DISTRIBUTION NETWORKS
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RING DISTRIBUTION NETWORKS

Answer:

Uniformly distributed loads with densities j and 2j are drawn from
each half of the ring network of length L.
The figure shows this situation.
The cable cross-section is the same throughout the line.
a) Calculate the voltage drop.
b) Find the charge density jx that is the same across L, giving the

same voltage drop.
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RING DISTRIBUTION NETWORKS
The ring network is cut from the section with the higher load density (up to point
B) and the bulk loads are separated into its components.SOLUTION:

The voltage drops in branches:

Since the voltage drops will be equal
Subtitute this results into (1) and (2);

(a)
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RING DISTRIBUTION NETWORKS
Let’s separate the ring network right in the middle.

In order for this voltage drop to be equal to the voltage drop in (a);

(b)
SOLUTION:

Chapter 5 - 42

Underground cable is uased to supply power to bulk loads in ring
network shown in the figure. Determine the cross-sections of the cables.
The allowable voltage drop is 5%.

EXAMPLE:

RING DISTRIBUTION NETWORKS
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SOLUTION:
E point is taken as the nodal point of the star and
considering that the 60 kW load is fed from the
AE=250 m line,

RING DISTRIBUTION NETWORKS
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RING DISTRIBUTION NETWORKS
From the equality of voltage drops;

From Table 5.11;

is selected.
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RING DISTRIBUTION NETWORKS
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EXAMPLES
ON

DISTRIBUTION NETWORKS
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EXAMPLES ON DISTRIBUTION NETWORKS
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EXAMPLES ON DISTRIBUTION NETWORKS
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EXAMPLES ON DISTRIBUTION NETWORKS
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EXAMPLES ON DISTRIBUTION NETWORKS
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EXAMPLES ON DISTRIBUTION NETWORKS
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EXAMPLES ON DISTRIBUTION NETWORKS
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EXAMPLES ON DISTRIBUTION NETWORKS
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EXAMPLES ON DISTRIBUTION NETWORKS

SOLUTION
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EXAMPLES ON DISTRIBUTION NETWORKS

Chapter 5 - 56

EXAMPLES ON DISTRIBUTION NETWORKS
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EXAMPLES ON DISTRIBUTION NETWORKS
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EXAMPLES ON DISTRIBUTION NETWORKS
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EXAMPLES ON DISTRIBUTION NETWORKS
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EXAMPLES ON DISTRIBUTION NETWORKS
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EXAMPLES ON DISTRIBUTION NETWORKS

Ring Networks
End of the Chapter
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DISTRIBUTION NETWORKS


