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~" The need for transient protection

| %311

|85

|||||||||

Change of the level of energy needed for the destruction of electric and
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The need for transient protection

Sources of transients
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Tran3|ent suppressmn devices

Most TSDs are shﬁrht (-;Iements that operate by
presenting ‘ahig ._'lmpedarrce to low voltages, but low
impedances to hig voltages

The most commoh ones in use t'oday operate on the
same principle as zener diodes.

PV array
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Transient suppression devices |
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MOVs — —

Generally the Iea/st expensive TSD
option, and readily available from many
manufacturers

. Consist of a matrix of metallic oxide
(usually zinc oxide) or ceramic
sandwiched between metal electrodes

. Grain boundaries in zinc oxide act as
rectifying junctions, so the MOV is
equivalent to an array of back-to-back
diodes

South Dakota State University
Electrical Engineering Department

g




Transient suppression devices |

SADs UQ

M Back-to-back zener diodes; one
forward, one avalanching

=

Excellent clamping properties

&

Also widely available in a range of
energy/voltage ratings
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Crltlcal parameters for selecting TSDs

Clampmgjpr passs through voltage
Surge cugrent capabllity
Enérgy (MOV) or power (SAD) dissipation
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TSD comparison |

Device Rel cost Degradation nE::?ncathnp effectT\?eness
MOV Low High High Good

SAD Moderate Low/mod Low Excellent
lon tube Moderate Low Low Good
Filter Moderate Moderate High Moderate
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TSD comparison |

47 V MOV 7400 V
3V SAD 500V
200 V Gas tubes 7Q0 V
DC
I—> Clamp
Voltage
250 A MOV 40 kA
TA SAD  2KkA
1Q.kA CEOWEES  pela
I—> Peak
Current
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Critical issues for transient suppression

Proper device selection—need to know what you're
protecting against. This is a problem for PV; DC-
transients aren’t well specified. -

Lead |

ery short, straight wires. (Story of ou
powerjelectronics..

ctors at veryhigh frequencies (ESL).
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UL and TSDs I

UL does list TSDs. Applicable standard: UL-1449.

UL suppression voltage ratings (SVRs) basied on:

kV

“...the average g voltage of two

sec, 3.0 kA 8/20m

IEEE-C62.41.1 i IEEE-C62.41.2—standard
rcuits of 1 kV or less
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Future trends in TSDs

M to be a parti rly active
, but some developments
M
v Seleniym? (actually used ifi 1928!)
ﬁq\ed maten/al
M vice structures based o
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{ Future trends in TSDs

Majorfissues: rerr!@mmg for TSD application:

M LeacUeng 0
inductance

M - End of life jssues :
v/ SADs @an fail open or shorted; monitoring?
v Explo sfon protection
v_ Monit frmg MOV degradation over time

M Long-termenergy absorption: GROUNDING
v/ Preventing ‘slow burn”; thermal control
v New st .JctUwres with better long-term
proper'tles’?
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