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     CHAPTER 5 

        COMPARISON OF DIFFERENT   OPTIONS 

5.1 NPV for Different Solutions 

The four proposed possible solutions are; 

Solution – 1; Implementation of UG cable from Ratmalana GSS to Angulana  

      and Moratuwa PSSs 
 

Solution – 2; Construction of new LYNX line from Golumadama junc. to   

            Angulana and Moratuwa PSSs 
 

Solution – 3; Replacement of existing LYNX by partially CoveredConductor  

  from Kaldemulla to Angulana and Moratuwa PSSs  
 

Solution – 4; Increasing of the maintenance frequency 

The evaluated economic parameters are shown in Table 5.1. 
 

 Table 5.1 Economic Parameters of possible solutions 

 

   

Further details of the solutions are discussed below. 

      Economic               

Parameters 

  Solutions                   

Net Present Value  

(NPV) 

LKR (M) 

Benefit to 

Cost Ratio    

(CBR) 

Remarks 

Solution - 1 - 56.94 < 0 0.71 <1 

Financially not 

viable 

Solution - 2 127.83 > 0    7.30  > 1 Financially viable 

Solution - 3 209.09 >0 16.13  >1 Financially viable 

Solution - 4 142.25 > 0 25.27 >1 Financially viable 
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5.2 Solution – 1 

It is found that the economic parameter of NPV for this proposal is negative and not 

financially attractive.. As per the definition it should be greater than the zero. Further 

benefit to cost ratio is less than one. It indicates the cost greater than the benefit and 

hence, this proposal is not financially viable. 

However, when reliability is concerned, UG cables are very high compared to other 

options. 

5.3 Solution - 2 

The calculated economic parameters of solution 2 are shown in Table 5.1 which 

indicates NPV of LKR 145.73 M and CBR of 7.3. For a project to be viable the NPV 

should be greater than the zero and the B/C ratio should be greater than one. In this 

study this figure reflects by 7.3. That indicates, this proposal is financially viable.  

 While implementing this proposal, there are many difficulties to be overcome. The 

minimum safety clearance is one of the issues. As per CEB standards [12] the 

minimum safety clearance required for MV line to any structure is given in Table 

5.2. 

Table 5.2 The min. safety clearance of the MV lines to any structure, buildings 

Position Min.Clearance (m)

Vertically above any structure normally accessible to 

persons 

                 

4.5 

Vertically above any structure normally not accessible to    

persons but on which a person can stand 3.7 

In any direction (other than vertically above) any structure 

normally not accessible to persons of from any parts 

accessible to persons but on which a person can stand 

2.1 

In any direction any structure accessible to persons but on 

which a person can stand 

                 

1.5 
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Another difficulty in implementation of this option is that the new 33 kV line has to 

cross the existing 11 kV and 33 kV lines along Galle road. The CEB standard [12] 

for vertical clearance of conductors in different circuits on same support is shown in 

Table 5. 

Table 5.3 The vertical clearance of conductors in different cct. on same support 

 Circuit Voltage 
Vertical Clearance 

(m) 

33 kV & 33 kV 1.2 

33 kV & 11 kV 0.9 

11 kV & 11 kV 0.9 

33 kV & Low Voltage 1.5 

11 kV & Low Voltage 1.2 

 

While implementing this proposal, it may have to overcome the power outages due 

to insulator flashover and way leaves in order maintain reliable power supply to 

Angulana and Moratuwa PSSs. Further, new proposed 33 kV line along Galle road 

may have some probability to outage due to vehicle accidents and electrocution. 

The reliability of bare conductors is low when compared with UG cables, Insulated 

cables or partially covered conductors. 

5.4 Solution – 3 

The calculated economic parameters of solution 3 shown in Table 5.1which indicate 

a NPV of 209.09 and a B/C ratio of 16.13. That indicates, this proposed solution is 

also a profitable project. 
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5.4.1 Advantages of using CC in RF – 9 and MV lines 

The specific advantage of this solution is that the existing hardware and accessories 

can be reused such as poles, cross arms, insulators etc. It will save the cost when 

comparing with the construction of new line.  

Moreover additional ties, arcing protection devices etc have to be used when 

constructing new CC line in RF - 9. Generally using CCs  has  some advantages such 

as it tolerates temporary touching to each other, less outages due to wind require 

lesser right of way, accidental touching is not fatal, reduced EMF effects and lowest 

environmental impact. 

In CC study, it is found that the failure rate of CC is 0.9 faults/100 km per annum 

when compared to bare conductors of 4.5 faults/100 km per annum in Finland [14]. 

5.4.2 Selection of size the of CC 

The existing line and possible SAX CC parameters are shown in Table 5.4[17].                                  

 Table 5.4 The important parameters of LYNX and SAX conductors 

Parameters Unit LYNX 
SAX Conductor 

 
Nominal size mm2 226.2  260.8 (with covering)

Type  ACSR AAAC/XLPE 

No of Strands/strand diameter mm 37/2.79 37/3.00 

Overall Diameter mm 19.53 28(with covering) 

Modulus of Elasticity Kg/mm2 80,000 65262 

Coefficient thermal expansion Cx106 19.1 23 

UTS kgf 79397 73500 

Weight Kg/km 842 970 

Conductor  dc  resistance (20 C0) Ohm/km 0.153 0.128 

Max. current rating (65 C0)  562 600 (80C0) 
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5.4.3 Arc Protection of CC  

Overvoltages are produced in the line when lightning strikes an overhead line or its 

vicinity. The magnitude of the overvoltage is approximately the same in all phases. It 

may rise to several hundred kilovolts between the phase and earth. The overvoltage 

travels along the line to the nearest pole where it discharges through an arc to the 

crossarm and conductors. After the overvoltage has discharged a power frequency 

short-circuit current, the magnitude of which depends on the short-circuit power of 

the network and distance to the substation, starts to flow through ionized air resulting 

a power arc which is normally several kA between the phases.  

The overvoltage that can move freely along an ordinary bare conductor line towards 

the load rather than in the CC line the covering forms a barrier. When an arc sparks, 

it burns a small hole in the covering and keeps burning until the conductor is 

damaged or burned through. The circuit breakers cannot respond quickly. In order to 

prevent damage a CC must be protected by installing arc protection devices at 

appropriate locations. These offer the power arc a safe discharge route without 

damaging the conductor. 

An arc protection device is used to protect the conductors as well as other network 

components. It must be installed in places in which overvoltage is likely to occur, 

e.g. fields, hills and isolated areas. Furthermore, protection is required in frequented 

areas; for example, buildings, yards, their immediate vicinity, traffic routes and play 

grounds. In conclusion when arc protecting devices are used in CC line it may 

provide, 

• Protection to the conductor 

• Protection to other component in the line 

• Higher quality of electrical supply  

• Higher reliability  
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Finally Use of partially CC is a good solution for safety with security of supply even 

in bad weather and polluted environments. Presently CC technology has been used in 

CEB in various areas and no complaints have been received so far. It is essential to 

use proper tools and accessories from the beginning of the CC line construction. 

5.5 Solution – 4 

The calculated economic parameters of solution - 3 as shown in Table 5.1 which 

indicate a NPV of 148.12 and a B/C ratio is 25. This is viable a project because the 

NPV is greater than the zero. The value of B/C ratio reflects the benefit is 42 times of 

the investment. That indicates, this is a viable option.  

The calculated unserved energy cost for the total outages in RF - 9 is LKR 73.64 M. 

Considering the assumption of reliability stated in section 4.10.2, the calculated 

amount as LKR 44.19 M. It is a huge amount and must be minimized. Presently 

maintenance of RF - 9 is done once a year and if the frequency is increased, outages 

due to faults can be minimized. The unserved energy during maintenance period 

cannot be minimized because two 11 kV feeders are underneath RF - 9 and unable to 

feed alternative supply. One possibility is to increase labour strength and reduce 

maintenance duration which increases maintenance cost.  

5.5.1 Preventive Maintenance 

The purpose of maintenance is to extend equipment life time or at least the mean 

time to the next failure whose repair may be costly. Furthermore, it is expected that 

effective maintenance policies can reduce the frequency of service interruptions and 

the many undesirable consequences of such interruptions. Maintenance is clearly 

impacts on component and system reliability. If we neglect maintenance, this may 

result in an excessive number of costly failures, poor system performance and 

therefore, reliability is degraded. If maintenance is done frequently, reliability may 

improve but the cost of maintenance will sharply increase. In a cost-effective 

scheme, the two expenditures must be balanced. 
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Maintenance is just one of the devices for up keeping or, if necessary, improving the 

level of reliability of components and systems. It includes inspection, preventive 

maintenance and overhaul. The inspection can be done on schedule or off schedule. 

Well managed maintenance practices should result in fewer forced outages, with 

consumer goodwill and lower maintenance cost.  

The infrastructure for good maintenance should provide requisite technical training 

to field staff including technical officers, proper maintenance manual and schedule, 

tools and good quality materials. 

 The MV lines which run through the high polluted areas, the maintenance can be 

done according to the following methods.  

Greasing 

Grease compound used for coating insulators are mainly silicone products or 

hydrocarbons. A thin layer of silicone grease, when applied to ceramic insulators 

increases the hydrophobicity of the surface. Pollution particles that are deposited on 

the insulator surface are also encapsulated by grease and protected from moisture. 

 Nevertheless, this is a costly task and requires a periodic maintenance to remove and 

reapply the grease layer. However CEB does not practice this process for routine 

maintenance. 

Coating 

Room temperature vulcanizing (RTV) Silicone rubber coating is available to be used 

on ceramic insulators. Since RTV coating is highly hydrophobic contaminants cannot 

film out over the surface. The coating will eliminate and reduce regular insulator 

washing, periodic re-application of grease and replacement of components damaged 

by flashovers. But research is still in progress to evaluate their aging process. 
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Washing 

Insulator washing can be done in following ways. 
 

• Manual washing – de-energized line 

•  High pressure cleaning with water – de-energized line. 

•  High pressure washing using water- energized line. 

If the power network has sufficient capacity f clean or alternation feeding 

arrangement, then switching off the line and manually cleaning is a viable option. 

 Hot washing involves cleaning insulator with de-mineralized water. De-mineralized 

water has high resistivity (greater than 1300 ohm cm). The water is pressurized and 

sprayed in jets from special cleaning machines. 

Hot washing of insulators on pole line as RF - 9, is necessary because it may help 

CEB to reduce outages in order to minimize unserved energy. Most countries have 

used this modern technique and time has come to use this technology in Sri Lanka as 

well. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


