
Chapter 6 

Proposals for Improvements of Surge Performances 

6.1 Zero Lead Length Application in Distribution Substation 

fhe purpose of an arrester is to limit the voltage stress on the insulation electrically in 

parallel with it, during surge event. The voltage stress on the insulation in parallel with the 

arrester is the sum of the arrester residual voltage and the inductive voltage of leads. It is 

proven in the Chapter 4.2 that longer the leads, the higher the voltage created by the leads 

during surge. 

Substations described in Case 2 and Case 3 in Chapter 4.2 can be changed in to zero lead 

length configuration by 

Moving the line lead from top of the transformer to the top of the arrester (Case 2) 

And adding earth wire between the arrester base and the transformer tank. (Case 3) 

Construction of distribution substations in present specification, i.e. DDLO fuse at source 

side and surge arrester at transformer side has following problems. 

Conducting arrestors blow fuses (Nuisance fuse blows are high) 

High outage time 

And transport cost 

But in the configuration of arrester at source side, arrester failure may cause power failure 

for large part of the system. Also there is no way of knowing when arrester is spent. If 

arrester and DDLO fuse link can be connected in a parallel combination to the transformer 

tank then the advantages described above can be achieved. 

The Transformer Combi Unit (Fig. 6.1) placed at pole mounted transformers ensures that 

the fuse is removed from the lightning path eliminating nuisance blows [11]. The surge 

arrester is critical to the operation of the Transformer Combi Unit. The unit allows the 

arrester to be dealt with the lightning transient by providing and maintaining a healthy path 

to earth. Once the surge arrester is spent, it alerts the operator by dropping out. It has a 

facility on its pole clamp, for the spare arrester which then can be replaced on the spot. The 

customer experiences a much better quality of supply, due to the surge arrester enhanced 

protection capabilities protecting both the transformer and fuses. 
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DDLO Unit 

Surge Arrester 

Fig. 6.1- Transformer Combi Unit of Live Line Technology 

6.2 Use of Surge Durable Fuse Links 

In selecting fuses for transformer protection, a key element that is usually overlooked is that 

of lightning. Use of fuses with high surge withstand capabilities is the one answer for 

nuisance fuse blowing. T type fuse links provide slower time characteristic than the K type 

fuse. Use of slow fuse with high rating exposes the transformer to failures due to overloads. 

The multiple element design of D link combines the overload protection of small amp links 

and the high surge (et) capability of high amp links. The minimum melt Time Current 

Characteristic (TCC) curves in Fig. 6.2 illustrate the duel element characteristic of the D 

link fuse and its high surge cet) capability [9]. 
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Fig. 6.2- Time Current Characteristic (TCC) curves and it values of fuses 
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6.3 Introduction of Lightning Proof Fuses 

The Lightning Proof Fuse (LPF) is a convenient and cost effective method of over current 

protection, with the advantage of eliminating nuisance fuse blows. Operation of the LPF is 

described in the Fig. 6.3. The power frequency flows through the inductance coil and the 

standard fuse link. The coil allows the system frequency current to operate through it, but 

blocks high frequency transients, not allowing these high transients to flow through the 

fuse. The high frequency transient is by-passed via an arching hom. 
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Fig. 6.3 -Lightning Proof Fuse 
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6.4 Use of Surge Arrester in Connection between Pole Line and Tower 

Line 

As described in Chapter 5. 7 the best method of connecting arrester which mm1m1zes 

stresses is the one having surge arrester at striking side and DDLO fuse fixed at load side. 

Since there are more lightning prone pole lines in hilly areas, it is recommended to fix surge 

arrester at strategic points in poor performing spur lines. The arrester should be fixed at pole 

line side next to the DDLO cutouts. If a drop down type arrester (Described in Chapter 6.1) 

is used in this application then total feeder failures due to fail of arrester can be eliminated. 
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6.5 Other Improvements 

Other proposals for improvements are: 

• Reduction of span length of grounding points of overhead earth wire 

The current flowing into the ground wire reduces the induced voltage due to 

electromagnetic coupling between an overhead ground wire and phase 

conductor. Earth wire of pole lines are grounded at tension points only. 

Sometimes these span lengths exceed over 200 m. Shortening the grounding 

interval for overhead earth wire reduces the voltage stress linearly, but it is not 

possible to limit failures drastically [12]. 

• A void connecting stay wire to the cross arm assembly of pole structure 

Since the stay insulators are having less BIL level (30 kV), strikes may flashover 

through stay wire to the ground. 

• A void of fixing pin insulator to towers 

Sometimes pin insulators are used in tapping points. Since tower lines consist of 

suspension insulator strings, insulation levels is over 320 kV. But with the 

introduction of pin insulators, insulation level may reduces up to 180 k V. 

• Maintain specified clearances between phases and earth wires 

Air insulation level is 600 k V /m. Due to the variation of sags and other reasons, 

air gap between phase and earth wires shortens and reduces the insulation level. 

• Properly fixing ofDDLO cutouts and other equipment 

Most of these equipments possess less BIL. Therefore proper installation IS 

required to maintain clearance between grounded parts. 

• Cleaning of insulators, bushings etc. 

Deposits of pollutants may increase with aging. Therefore proper maintenance 

programmes must be adopted to clean and wash these insulators. 

• Maintain the way leave clearances 

Proper way leaves clearance program may increase the line insulation level 

significantly (Increase of air gap). 
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