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According to the classification, even for Hurr icane the wind speed is below 40m/s. 

In addition to that the Wind Energy Resource At las of Sri Lanka and the Maldives by 

K l l i o t t , M. Schwartz, G. Scott, S. Haymes, D. Heimiller, R. George National 

Renewable Energy Laboratory was studied. Here the wind speed is classif ied as 

shown in following table. 

Class 
Resource Potential 

(Utility-Scale) 
Wind Power Density 
(W/m2) @ 50 m agl 

Wind Speed (a) 
(m/s) @ 50 m agl 

1 Poor 0 - 2 0 0 0 . 0 - 5 . 6 
2 Marginal 200 - 300 5 . 6 - 6 . 4 
3 Moderate 300 - 400 6 . 4 - 7 . 0 
4 Good 400 - 500 7 . 0 - 7 . 5 
5 Excellent 500 - 600 7 . 5 - 8 . 0 
6 Excellent 600 - 800 8 . 0 - 8 . 8 
7 Excellent > 800 > 8.8 

Table 3-6. Classification of Wind Speed in Wind Energy Resource Atlas of Sri Lanka 

Wind resource areas of Class 4 and higher are considered suitable for util ity-scale 

wind power development. Therefore, it is understood that CEB has considered wind 

speed for the line design consideration maintaining some safety factor. 

Further, the defined insulator swing angle for the specif icat ion of tower body 

clearance is 40°C as shown in the fol lowing f igure. The corresponding wind pressure 

for that swing angle is 470N/m 2 and the wind speed is 28m/s. 
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Figure 3-5: Design of Insulator Swing Angle of Tower 

However, that is for the safety of CEB property (tower) but if the max imum wind 

pressure of 970N/m 2 occurred and conductor swing more than the 40°C, public 

property can be damaged since the towers have been designed for the max imum 

wind pressure. Therefore, the decision was taken to proceed with the same wind 

pressure which is currently used for line design in CEB. 

However, the wind pressure used in NESC is 2 9 0 N / m 2 . Then, the problem was 

raised that the possibility of using same basic c learances for 970N /m 2 . It was 

understood that the effect of wind pressure comes for the calculation of conductor 

horizontal displacement. The probabil i ty of occurr ing max imum wind pressure and 

maximum swing of the conductor are the factors which affects the object safety. 

Therefore, there is no issue of using same basic clearance. 

I 
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3.2.1.2 Coincident Temperature 

The wind velocity d iscussed above shall be considered as occurring at an air 

temperature equal to the average of the min imum daily temperatures peculiar to the 

site as per the IEC. The average min imum daily temperature may be obtained by 

means of analysis of the recordings over a certain number of years in a 

meteorological department as close as possible to the location of the line. 

As an alternative it would be possible to take as a coincident air temperature which is 

minimum temperature increased by 15°C as per the IEC 60826 recommendat ion 

since we have used the alternative method for the calculat ion of max imum wind 

pressure. Minimum temperature should be considered as being equal to the 

minimum yearly value having a probabil i ty of occurrence of 2 % or return period of 50 

years. If the min imum possible temperature is accepted as 0°C the coincident 

temperature for max imum wind Pressure is 0°C+15°C (=15°C). The NESC also 

might use minimum temperature as 0°C and then the Coincident Temperature is as 

15°C. 

3.2.2 Additional Clearances based on Maximum Operating Voltage 

NESC has defined the clearances for the vol tages up to phase voltage of 22kV. The 

additional clearances based on max imum operat ing voltage are necessary to be 

added to the basic c learance values according to the guidel ines given by the NESC. 

The following sample calculation shows how we can calculate the addit ional 

clearance. 

Nominal system voltage between phases = 132kV 

aximum Operating Vol tage = 145kV 

dditional Clearance = (145/V3-22)* 10mm 

.2.3 NESC Type Of Objects 

asic clearances for different object are def ined in NESC. Therefore, required 

tegories for Sri Lanka were selected. As an example NESC has def ined 

0.6m 
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clearances for Grain bins, but the requirement of those clearances for Sri Lanka is 

not necessary. The selected types of objects are as fol lows. 

• Buildings, walls, balconies and areas which are accessible to pedestr ians 

• Other Installations not classified as buildings like TV antennas, Tanks etc 

• Swimming Pools 

• Rail Tracks 

• Conductors and wires from other support ing structures 

• Bridges 

Following table shows the adapted basic c learances for objects at different vol tages. 
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Horizontal Clearance to objects f rom 132kV Lines 

07 /8415 

Object Condit ion NESC basic 
c learance for 
V p =22kV/ (m) 

Buildings, walls, balconies and areas which 
are accessible to pedestrians 

at Rest, max Temp 2.3 Buildings, walls, balconies and areas which 
are accessible to pedestrians 

Wi th wind 1.4 

Other Installations not classified as buildings 
like TV antennas, Tanks etc 

at Rest, max Temp 2.3 Other Installations not classified as buildings 
like TV antennas, Tanks etc 

With wind 1.4 

Unguarded accessible parts of Bridges at Rest, max Temp 2.3 Unguarded accessible parts of Bridges 

With wind 1.4 

Unguarded inaccessible parts of Bridges at Rest, max Temp 2.0 Unguarded inaccessible parts of Bridges 

With wind 1.4 

Conductors and wires f rom other support ing 
structures 

at Rest, max Temp 1.5 Conductors and wires f rom other support ing 
structures Wi th wind 1.4 

Table 3-7: National Electrical Safety Code Basic Clearance 

Horizontal Clearance to Rail Cars and Swimming pools f rom 132kV Lines 

Object NESC basic 
c learance for 
V p =22kV/ (m) 

Swimming Pools Any direction f rom water level 7.6 Swimming Pools 

Any direction f rom fixed pool related 
structures 

5.2 

Rail Cars Nearest Rail 3.5 

Table 3-8: National Electrical Safety Code Basic Clearance 
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Horizontal Clearance to objects f rom 220kV Lines 
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Object Condit ion NESC basic 
c learance for 
V p =22kV / (m) 

Buildings, walls, balconies and areas which are 
accessible to pedestrians 

at Rest, max 
Temp 

2.3 Buildings, walls, balconies and areas which are 
accessible to pedestrians 

With wind 1.4 

Other Installations not classified as bui ldings like TV 
antennas, Tanks etc 

at Rest, max 
Temp 

2.3 Other Installations not classified as bui ldings like TV 
antennas, Tanks etc 

With wind 1.4 

Unguarded accessible parts of Bridges at Rest, max 
Temp 

2.3 Unguarded accessible parts of Bridges 

With wind 1.4 

Unguarded inaccessible parts of Bridges at Rest, max 
Temp 

2.0 Unguarded inaccessible parts of Bridges 

With wind 1.4 

Conductors and wires f rom other support ing 
structures 

at Rest, max 
Temp 

1.5 Conductors and wires f rom other support ing 
structures 

With wind 1.4 

Table 3-9: National Electrical Safety Code Basic Clearance 

Horizontal Clearance to Rail Cars and Swimming pools f rom 220kV Lines 

Object NESC basic 
c learance for 
V p =22kV / (m) 

Swimming Pools Any direction f rom water level 7.6 Swimming Pools 

Any direction f rom fixed pool related structures 5.2 

Rail Cars Nearest Rail 3.5 

Table 3-10: National Electrical Safety Code Basic Clearance 
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3.2.4 Clearance Adder 
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In some countries they use some country def ined clearance adder too for higher 

safety. Therefore, the way that CEB has def ined vertical c learances against the 

NESC was studied. In the case of vertical c learance, CEB defined values are directly 

related to the NESC clearances. Further, in some cases CEB have not added the 

additional clearance too. Therefore, it is not sure that CEB fol lowed NESC or some 

other country defined values. In addit ion to that, CEB has added 0.3m of addit ional 

clearance for survey error. Therefore, the decision was taken not to use clearance 

adder except the survey error. This can be considered as some sort of c learance 

adder. 

3.2.5 Recommended Total Horizontal Clearance 

The total horizontal clearance to object is equals to the addit ion of NESC basic 

clearance and calculated addit ional clearance. Total c learance is taken by fol lowing 

Equation as we discussed earlier. 

Total Clearance = NESC Clearance for V p =22kV + NESC Addit ional Clearance 

s0.3m of survey error is necessary to be added for all the clearance values obtained 

from above equation. 

According to clause 3.2.3, it can be seen that in some cases we have to keep 

Different clearances based on different objects. The fol lowing tables shows the 

relevant clearances based on different type of conductors, spans, voltage level and 

Jype of objects etc. 

r 
i 
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Horizontal Clearance to objects f rom 132kV Lines 
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Object Condit ion NESC basic 
c learance for 
V p =22kV/ (m) 

Addit ional 
Clearance 

V L L=132kV/(m) 

Clearance 
Adder /m 

Total 
Clearance/m 

Buildings, walls, 
balconies and areas 
which are accessible to 
pedestrians 

at Rest, 
max Temp 

2.3 0.6 0.3 3.2 Buildings, walls, 
balconies and areas 
which are accessible to 
pedestrians With wind 1.4 0.6 0.3 2.3 

Other Installations not 
classified as buildings 
like TV antennas, Tanks 
etc 

at Rest, 
max Temp 

2.3 0.6 0.3 3.2 
Other Installations not 
classified as buildings 
like TV antennas, Tanks 
etc With wind 1.4 0.6 0.3 2.3 

Unguarded accessible 
parts of Bridges 

at Rest, 
max Temp 

2.3 0.6 0.3 3.2 
Unguarded accessible 
parts of Bridges 

With wind 1.4 0.6 0.3 2.3 

Unguarded inaccessible 
parts of Bridges 

at Rest, 
max Temp 

2.0 0.6 0.3 2.9 
Unguarded inaccessible 
parts of Bridges 

With wind 1.4 0.6 0.3 2.3 

Conductors and wires 
from other supporting 
structures 

at Rest, 
max Temp 

1.5 0.6 0.3 2.4 Conductors and wires 
from other supporting 
structures With wind 1.4 0.6 0.3 2.3 

Table 3-11: Minimum Horizontal Clearance to objects 132 KV 

Horizontal Clearance to Rail Cars and Swimming pools f rom 132kV Lines 

Object NESC basic 
c learance for 
V p =22kV/ (m) 

Addit ional 
Clearance 

V L L=132kV/(m) 

Clearance 
Adder /m 

Total 
Clearance/m 

Swimming 
Pools 

Any direction f rom water 
level 

7.6 0.3 0.3 8.5 
Swimming 
Pools 

Any direction f rom fixed 
pool related structures 

5.2 0.6 0.3 6.1 

Rail Cars Nearest Rail 3.5 0.6 0.3 4.4 

Table 3-12: Minimum Horizontal Clearance to Rail Cars-132 KV 
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Horizontal Clearance to objects f rom 220kV Lines 
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Object Condit ion NESC basic 
c learance for 
V p =22kV/ (m) 

Addit ional 
Clearance 

V L L=220kV/(m) 

Clearance 
Adder /m 

Total 
Clearance/m 

Buildings, walls, 
balconies and areas 
which are accessible 
to pedestrians 

at Rest, max 
Temp 

2.3 1.2 0.3 3.8 Buildings, walls, 
balconies and areas 
which are accessible 
to pedestrians With wind 1.4 1.2 0.3 2.9 

Other Installations not 
classified as buildings 
like TV antennas, 
Tanks etc 

at Rest, max 
Temp 

2.3 1.2 
0.3 

3.8 Other Installations not 
classified as buildings 
like TV antennas, 
Tanks etc With wind 1.4 1.2 0.3 2.9 

Unguarded 
accessible parts of 
Bridges 

at Rest, max 
Temp 

2.3 1.2 0.3 3.8 
Unguarded 
accessible parts of 
Bridges 

With wind 1.4 1.2 0.3 2.9 

Unguarded 
inaccessible parts of 
Bridges 

at Rest, max 
Temp 

2.0 1.2 0.3 3.5 
Unguarded 
inaccessible parts of 
Bridges 

With wind 1.4 1.2 0.3 2.9 

Conductors and wires 
from other supporting 
structures 

at Rest, max 
Temp 

1.5 1.2 0.3 3.0 
Conductors and wires 
from other supporting 
structures 

With wind 1.4 1.2 0.3 2.9 

Table 3-13: Minimum Horizontal Clearance to objects-220 KV 

[Horizontal Clearance to Rail Cars and Swimming pools f rom 220kV Lines 

bbject NESC basic 
c learance for 
V p =22kV/ (m) 

Addit ional 
Clearance 

V L L=220kV/(m) 

Clearance 
Adder /m 

Total 
Clearance/m 

[Swimming 
Pools 

Any direction f rom 
water level 

7.6 1.2 0.3 9.1 
[Swimming 
Pools 

Any direction from fixed 
pool related structures 

5.2 1.2 0.3 6.7 

Kail Cars Nearest Rail 3.5 1.2 0.3 5.0 

Table 3-14: Minimum Horizontal Clearance to Rail Cars-220 KV 
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3.3 Methodology of Calculation of Total Horizontal Separation 
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The total horizontal d isplacement f rom centre line of a transmission line to any object 

depends on three factors. They are; 

I • The conductor horizontal d isplacement at max imum wind pressure 

• Minimum horizontal c learance 

1 • The length of the cross arm 

The first two factors were discussed under clause 3.1 and 3.2 above and the length 

of the cross arm also depend on the manufacturer. However, each and every 

manufacturer tries to manufacture the tower at min imum cost. That is, for a selected 

maximum operating voltage most of the t ime the towers have the same length of 

cross arms. However, it is very much fair if we specify the total horizontal separat ion 

from the conductor at tachment point to the object. Total horizontal separat ion 

between conductors and any other objects can be directly taken f rom the addit ion of 

conductor horizontal d isplacement and horizontal c learance. 

The following tables provide the easy reference for total Horizontal separat ion f rom 

conductor attachment point to objects. 
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