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ABSTRACT: Low voltage switchgear power system is used to distribute supply to loads .Development is enormous,
best switchgear power systems are available from the suppliers .In the site where it is installed overheating is happening
that is temperature crossing the limits because of this effect electrical components will damage, shutdown of the
switchgear for maintenance or repairs leading to the power cut. This will have a impact on loads where needed 100%
reliability of supply examples are factories, airports, hospitals etc. This paper discusses an enhanced low voltage
switchgear power system design by selecting air circuit breakers as a function of temperature. Previously circuit breakers
considered based on load ratings. Now the temperature effect is considered in my paper leading to breaker selection not
only on load but also temperature factor. This minimizes the downtime, increase reliability and life and helps the
designers and maintenance directors.

KEYWORDS: Derating Factors, Air circuit breaker, Switchgear.
I. INTRODUCTION
In the past 100 years, switchgear is always improved in workmanship and design .Air circuit breakers and moulded case
circuit breakers failure occurs due to the overheating and leading to fire hazard .There are many other factors responsible
like bolts loose connection ,contacts damaged etc.But in this paper considering the derating factors because of
temperature effect. [1].
II. OVER HEATING FACTORS

2.1 CONNECTIONS/TERMINALS
Main ACB terminals when connected to cu busbars If they are not correct torque .It will lead to the hotspot

Fig2 .Damaged due to overheating cluster
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Cluster spring having reduced spring lead to the hot spot and leading to fire and power interruption to loads [2]

FIG 4.Switchboard
The switch board has circuit breakers installed as per the view.

II1. PROPOSED METHODOLOGY

De-rating Requirement for switchgear
The maximum allowable temperature at the terminals of ACB or MCCBS is 120C.The current rating of ACB normally
operated well at 40oc. But at higher temperatures it is derated in some areas where it is installed. lam considering the

maximum temperature 70C for selection of the circuit breakers to be used in switchboard. In Hot countries like india
ambient temperature is very high .

Circuit breakers Dimensions installed in switchboards.

Tablel

2300x800x900 (HxLxD)[E1-E2-E3

2300x1400x1500(HxLx [E4-E6
D)

3.1 Observation I: E1 type circuit breaker
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Fig5. Current vs Temperature Characteristics
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Table :2 E1 800 E1 1250

Temperature[c] % [A] % [A]
40 100 800 100 1250
70 100 300 98 1230

E1 800A CB caries full rated current at 70C whereas E1 1250 CB caries only 98% ie 1230A instead of 1250 ie derated

from the nominal capacity

3.2 Obervation II: E2 type circuit breaker
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FIG6. Current vs Temperature Characteristics

Table 3: E2 -1250 E2-1600 E2-2000

Temp(® (% [[A] % Al % [A]
©)
40 100 {1250 (100 (1600 (100 2000

70 100 (1250 94 1510 85 1705

E2 1250A CB caries full rated current at 70oc where as E2 1600 and E2 2000 is derated from their nominal capacity.

3.3. observation III: E3 type circuit breaker
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Fig7. current vs temperature characteristics
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Table 4: E31250 E31600 E3-2000

Temp(°c|% [A] %o [A] % [A]

40 100 1250 (100 1600 [100 2000

70 100 1250 (100 1600 [100 2000
Table 5: E3 -2500 E3-3200

Temp(°c)|% [A] % [A]

40 100 2500 100 3200

70 94 2350 82 2630

At 70c E3 1250,E3 1600,E3 2000 carries full rated current but E3 2500 ,E3 3200 is derated from the nominal capacity

IV. THREE-PHASE VOLTAGE SOURCE INVERTER (VSI) WITH SVPWM

4.1 Observation I'V: E4 Type circuit breaker

ra

Fig 8. current vs temperature characteristics

Table 6: E4 3200 E4 4000
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Temp(°c) %o [A] % [A]
40 100 3200 100 4000
70 95 3040
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Fig. 9 current vs temperature characteristics
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Table 7: E6-3200 E6-4000

Temp(°c) % [A] % [A]
40 100 3200 100 4000
70 100 3200 100 4000

Table 8: E6-5000 E6-6300

Temp(°c) % [A] % [A]
40 100 5000 100 6300
70 94 4720 92 5600

At 70C, E6-3200,E6-4000 caries full rated current but E6-5000,E6-6300 is derated from their nominal capacity.
V.SELECTION OF CB FOR A PARTICULAR APPLICATION

Suppose need 1600A circuit breaker so it is available in E2 and E3 type CBS. But at 70oc temperature E2-1600,carries
only 94% ie 1510.where as E3-1600 caries full 100% So when C2 CB installed in switch board temperature derating occurs
leading to overheating .Whereas E3 CB installed in switchgear it carries the full current without overheating which is
desirable and enhanced the switchgear power system performance .

VI. ECONOMIC ANALYSIS

E2-1600 A -1,10,000 rs E3-1600A — 1,30,000 rs
By comparing the prices only little variation is there but in bulk order this may effect the over all cost of the project but
to improve the quality the modification has to be done

VII.CONCLUSION

Switchgear power system overheating problem is tackled by considering the temperature deration while selecting the air
circuit breaker, leading to the enhancement of the switchgear power system design quality ,life ,reliability is improved
This technique increase the project cost but the benefits are compensation.
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