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Reliability design and test for relay protection devices applied in smart grid
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Abstract: As the first defense line for power grid the long-term reliable operation of relay protection device is very impor—
tant for power grid. With the rapid development of smart grid and distributed energy system in recent years the integra—
tion and complexity of the device is increasing as its comprehensive performance is more demanding. In addition the re—
quirement on primary and secondary equipment fusion and local installation of relay protection device leads to a harsher
operation environment for the relay protection device and a higher demand on its reliability. The reliability designs for
sampling systems trip control systems input and output circuits are introduced from the perspective of hardware reliabili-
ty and the design of electromagnetic compatibility( EMC)  thermal design and ondine fault detection design are presen—
ted as well. The verification methods of the reliability design are proposed as the final step for a closeddoop development
process including requirements design and verification which offers a reference for improving the reliability of relay pro—
tection devices.

Keywords: smart grid; relay protection device; hardware reliability design; hardware reliability test; distributed energy; in—

telligent power plant
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Fig.1 Architecture of the relay protection and control device
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Fig.5 Block diagram of input circuit with optocoupler
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1
Tab.1 Recommended testing conditions for the prototype
R 75°C 240h 90°C 240h
-45°C 240h -45°C 240h
-45 ~75°C 10 -45~90C 10
N 2400V AC( ) 2890V AC
600V AC( ) ( )
5500 V( ) 7225V
1100 V( ) ( )
o +4400V 5/100 kHz £6600V 5/100 kHz
2.6.4 +4400V
£2200V +6600V
+6kV +33
. 100% ( +6 £3300V
; £3kV )
30V/m 30 V/m
o CPU
/

N N Class B Class B
+16.5kV +16.5kV
+8.8kV +8.8kV
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9
Fig.9 High-temperature step test curve 11
: Fig.11 Vibration step test curve
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Fig.10 Fast temperature variation cycling test curve
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