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- To improve the efficiency of solar power systems -
Development and Evaluation of the Blocking Relay
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Abstract

Many studies have been conducted to improve the efficiency of solar cells and solar power conditioners until

now. However, studies of other peripheral components relating to the improvement of energy efficiency have not

appeared yet. The Fukushima nuclear accident has made it all the more important to increase the energy efficiency of

PV systems; traditionally, the blocking diodes have been making a great loss of power in PV systems. In this paper, we

will prove that the blocking relay we have developed can reduce the power loss as we have evaluated its effectiveness

on the improvement of energy efficiency. OMRON has released new blocking relays for mega-solar power plants in

December 2012. We presume that the blocking relays are going to attract more attention in the industry.
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Table 1 Calculation results of power loss

F1 BRENOFAERER
50W system 4kW system
Rated voltage 18V 200V

L, 2.8A 20A

Viu 0.82V 0.92V

Py 2.3W 18W
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Typical amount of
_current generated
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Fig.2 Generated current by solar radiation through a day
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Table 2 Definition of symbols
K2 FEOER
Symbol Meaning Symbol Meaning
Py Power loss t Start time
Vi Forward voltage t5 Relay operating time
I(1) Generated current t3 Max current generated time
R. Coil resistance ty Relay released time
]a Operating current ts End time
I, Release current P, Rated power of relay
I, Rated current Pun Rated power of diode

Table 3 Calculation results of energy loss

*3 HEENEOFERER
S50W system 4kW system
Energy loss W, 13.8Wh/d 110Wh/d
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Fig.3 Schematics of the blocking relay
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Fig.6 Overview of the blocking relay
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Fig.7 Schematic diagram of the experimental set-up
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Table 5 Experimental conditions

#*6 AR

Item Specifications

Solar panel 48W Polycrystalline Si

Blocking diode 9A,Peak reverse voltage 1200V

Load 1Q Resistance

Installation angle 30degrees facing south

Weather Almost Sunny

Measurement date October 12, 1993 (Tue)

Measurement location | Omron Corporation Kumamoto Laboratory

Table 6 Evaluation points of effectiveness

#* 6 AMERHEOEE

Evaluation points Point of view

Contact opening & | Whether fluctuation of solar radiation
under cloudy or rainy weather promotes
frequent opening and closing of the
contacts, and whether it encourages
contacts to reach their lifetime during the
period of use.

closing times

Improvement rate of | Whether enough reduction of power loss
annual power loss | can be observed including the operations
under cloudy and rainy weather.
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Table 7 Experimental results of energy loss through a day

KT —HbT OHRKEREOFENE
Blocking diode | Blocking relay | Power loss improvement
13.6Wh/d 2.8Wh/d 79.4%

Table 8 Effect to the entire power generation system under fine weather

K8 MERIFOFEEL AT LBERA~DHE

S50W system 4kW system
Blocking diode 2.3W 18W
Power loss
Increased power 1.83W 14.3W
generation
Increased rate of 3.7% 0.36%
generated power

150
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Fig.11 Distribution of the number of contact switching
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Fig.13 Relation between energy loss and global solar radiation
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Table 9 Classification of weather conditions by the weather stations
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#9 KBEORTMRD5HE

Weather Weather conditions by the weather stations (Japanese)
Sunny W, PRI, WIS, RS, Wk S
Sunny & | W BEE, WEWEx R, WERE, W R, W
cloudy | Wi R—WF, MEE—WGNE, BN, R
B, BRI, B I
Cloudy g,
Cloudy & | &M, EFF~[M, BEFLWN, BEFFWH, W
rainy %Ak, MR E, WBE, W—RE
Sunny, s —BERG, WERREEr 2 /Y, M%NE, Wgnix
cloudy,rainy | i, 22 —HRiE% KRG, 22iFx B —HER
Rainy W, KW, W—FpE, mke
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