
Chapter 5 

Frequently Repeated Breakdowns in MV Distribution 

Network and Methods to Reduce them 

When the reported outages are analyzed it is noticed that the same 

breakdown has been repeat again and again due to non rectification of the 

real reason. The identified reasons for commonly reported breakdowns and 

suggestions for eliminating them are discussed below. 
.f 

5.1 Fixing of DDLOs without having minimum clearance with the 

earthed bodies 

DDLOs that are fixed without leaving minimum clearance with the earthed 

bodies cause earth fault at bad whether situations. As shown in figure 

5.l,an extension arm is provided with DOLO set, which can be used in 

mounting the DOLO base with suitable clearance to avoid flashovers. 

However, it can be seen that in many DOLO sets this arm has not been 

used. As a consequence, the insufficient clearance causes sparks at rainy 

seasons or when birds are sitting on the cross arm on which the DDLOs 

are mounted. 

Fi.g.S. l : Incorrectly Fixed DDLOs 
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5.2 MV Breakdowns due to way leaves 

In MV network majority of the faults are due to way leaves specially in the 

rural areas . There should be a proper way of managing way leave 
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clearance. Line patrolling has to be done at least twice a year to identify 

problematic places. Even though way leaves are cleared by contractors 

there should be a program, monitoring methodology and a feed back 

system in order to get the maximum benefit out of the huge expenses. 

Way leave clearance tenders should be handled with top priority and 

should not be delayed due to any reason. 

Fig.5.2: Tree branches touching MV conductors 

5 .3 Improper connection of HT jumpers 

Improper electrical connection of HT jumpers is the main reason for 

frequent HT breakdowns. Instead of connecting two conductors with a 

binding wire it is recommended to crimp HT connections. 

Fig.5 .3: Improper electrical connections 
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5.4 Jumper connections without allowable clearance with cross arms 

Jumper connections without having Minimum required clearance with 

cross arms causes earth fault at bad whether situations. 

Fig.5.4: Jumper connections without allowable clearance with cross 

arms 

5 .5 Corrosion of concrete poles in coastal areas 

Concrete poles are not suitable at coastal areas due to corrosion problem. 

Instead of poles constructed with normal cement, special cement having 

corrosion resistant characteristics can be used to make concrete poles to 

be used in coastal areas. Similar cements are widely used today m 

construction activities in areas close to the sea. 

Similarly, timber poles also do not stand for a long period and damages are 

noticed about three to four years of service at theitlried sections. When 

timber poles are used in coastal areas, it is suggested to cover the buried 

section of the timber pole with fiberglass cover to avoid direct contact with 

the wet soil. This will extend the lifetime of the poles. Alternatively' 

corrosion or a similar application that would prevent micro- biological 

action at ground level can be applied. .... 
:. ... 
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Fig.S.S: Corroded concrete poles at coastal areas 
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5.6 Sagged MV line touching LT poles 

If HT and LT feeders are drawn on the same route but with poles of 

different heights there is a possibility of having an earth fault due to an HT 

conductor touching an LT pole. This occurs especially when line currents 

are high and the HT conductor sag is maximum. Hence it is recommended 

to use 10m poles instead of mounting both HT and LT on the same poles. 

When poles with two different heights are used for combined run it is 

essential to make sure that the sufficient clearance is maintained between 

HT and LT conductors at all opera ting conditions. 

Fig.5 . 6: Sagged MV line touch on LT pole 
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5.7 Improper Electrical connections 

It is recommended to use bimetallic clamps, in order to have perfect and 

durable electrical connections where Aluminum and Copper conductors are 

joined together. Especially at substations feeders should be connected to 

the Copper tail wires with bimetallic clamps. Otherwise rusting on 

Aluminum wire causes high impedance and excessive heating may 

deteriorate the connection. 

Fig.S. 7: Improper Electrical connections l 

5.8 HT or LT conductors are not tensioned properly 

If HT or LT conductors are not tensioned properly and r~sulting loose spans 

can give rise to faults at windy environment or when birds are sitting on 

the conductors. Hence it is recommended to avoid loose spans as much as 
• 

possible. The work of service contractors should be"<upervised thoroughly 

to avoid LT loose spans. 

5.9 Insulator pollution due to the contamination of salt, dust ti~ 
fungus 

Insulator pollution due to the contamination of salt, dust or fungus IWY 
:..-.. 

cause earth faults especially when light rains occur following the .... drought 

season. Insulator pollution due to industrial pollutants can be seen a{ 

certain industrial areas especially at Puttalam cement factory. Fungus on 

insulators has been observed at Dodangaslanda, Mawathagama and 
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Galagedera areas. At Puttalam coastal belt, HT lines frequently develop 

earth faults in the dawn due to the leakage currents passing through the 

insulator surface caused by conductive medium formed on insulator disk 

when salt contaminated on the insulator is combined with water dews. 

Unlike other coastal areas Puttalam experiences severe drought thought 

out the year and it would make the situation worse. The present practice is 

cleaning the insulator surface by hand washing. The cleaning frequency 

may depend on the raining pattern and the level of pollution. 

In order to avoid cleaning insulators by keeping the feeder switched off it is 

suggested to introduce the new construction standard for h;pvily polluted 

areas. For proposed new standard it is possible to evaluate the suitability of 

using Silicon rubber insulators, double galvanized cross arms or fiber glass 

cross arms or any other similar materials to avoid frequent tripping due to 

flashing over. 

Fig.5 .8 : Damaged DDWfuse bases 

5.10 Usage of incorrect fuse size was the main reason for frequent trippil'!g 

of HT and LT feeders. The correct fuse size needs to be indicated at the 

transformer nameplate and the breakdown staff should be educate<\Jo 

refer the nameplate when fuse is chosen for replacement. At manf"places 
.; 

in the network HT fuses are used not for protection purposes but to isolate 

the feeder sections when necessary. Hence it is recommended to use short 

circuited links at these places to short circuit the fuse base. Otherwise 
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improper fuse size may violate the protection coordination principles and 

unexpected isolation may take place. 

5. 11 High earth impedance at substations 

Transformers often fail due to lightening. It is essential to ensure the 

perfect connection of lightning arrestors to safeguard the transformer. The 

earth impedance should be checked at least once in a year to make sure 

they are within the recommended limits. In case of the places with high 

resistive soil either use of several earth rods or chemical treatment of soil 

will assist in improving substation earth impedances or yse the new 

earthing system introduce by CEB. 

5.12 Two HT circuits are drawn on the same poles 

When two HT circuits are drawn on the same pole and one circuit is used 

as an express line it is recommended to use "T" formation rather than "H" 

formation. The express line should be mounted on the top cross arm as the 

top circuit and the bottom circuit can be used as the distributor. Thereby 

minor breakdowns on the distributor can be rectified without interrupting 

the top circuit supply. However, the best method is to use a separate line 

route for the express line as far as possible. 

5.13 Failures due to lightning has been increasing in some parts of NWP. 

The isokeronic level of NWP seems to be higher j~ the past. Insulator 

"' failures due to lightning and subsequent earth faults are common during 

the rainy season at tower lines running along paddy fields. Therefore it is 

recommended to fix lightning arrestors at intermediate towers and regular . 
; ' 

monitoring of tower footing resistance to avoid faults due to lightening. 

More attention should be paid on maintaining the earth wire of MV tower 

lines since it is the grounding path for the lighting strokes. ...... ..._ 

"' 
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Fig.5.9: Untidy connection of transformer tail wires 

I 
5.14 LT cables coming out of the transformer bushing and running up to 

the LT fuse box should not be allowed to lie on transformer body as it can 

then obstruct the cooling of transformer oil. Extra force due to the cable 

weight may be a burden on the transformer LT bushings. Hence it is 

recommended to use a tray on which cables can be properly maintained 

and can be fixed in an orderly way. 

Fig .S. lO: Damaged LT fu.se bases 
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5.15 If either HT or LT fuse base is damaged priority should be given to 

replace it with a new one. Otherwise loose connections will reslllts "'to 
blowing out fuses repeatedly. 

vi 

5.16 Over voltages are commonly appearing on the network due to 

touching of LT conductors each other when high currents are passing 
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through them. It is necessary to carry out the system augmentations in 

time to safe guard transformer damages and conductors heating, sagging 

and touching due to feeder over loading and unbalance. 

5 .17 Distribution substation's neutral conductor should be properly 

earthed and special attention should be paid to ensure the continuity of the 

earth. Otherwise, when earth faults occur at somewhere in the feeder the 

disconnected neutral results in over voltage conditions due to the phase 

voltage appearing at the disconnected part of the neutral conductor. 
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