
Power and productivity
for a better world™

The operation of presspack diodes, 
PCTs and GTOs is classified according 
to IEC 60077 7.1 - 7.9 (incl.) (1999), 
IEC 60721-3-5 (1997) and IEC 61373 
(1999).

Application note 5SZK 9116-00

Operation (traction) for presspack
diodes, PCTs and GTOs

Time limitation for operation
Within the context of this specification a useful life of 30 years is 
assumed. The time limitation of operational life however may be 
dominated by the applied functional load, which is not a topic of 
this generic specification.

Altitude
The altitude at which the equipment is normally to function does 
not exceed 2’000 m above sea level.
NOTE – For installation at higher altitudes, it is necessary to take 
into account the reduction of the dielectric strength and of the 
cooling effect of the air and the increased flux of cosmic rays. 
Equipment so used should be used according to an agreement 
between the manufacturer and the user.

Set of classes

Climatic conditions
This class covers products installed in enclosed or partly open, 
heated or unheated, unventilated compartments. The products 
may be subjected to heat from heating elements and solar 
radiation through windows or other openings. Includes vehicles 
used outdoors.
The outdoor use of vehicles is limited to climatic areas with 
normal rain intensities, excluding extremely cold, cold, cold 
temperate and extremely warm dry climates. The product may 
be directly subjected to outdoor cold air entering the compart-

Condition	 Class

Climatic	 5K3

Biological	 5B11

Chemically active substances	 5C2

Mechanically active substances	 5S12

Contaminating fluid	 5F1

Mechanical	 IEC 61373 Class B
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ments when the vehicle is moving. The vehicle may be moved 
between cold outdoor and warm indoor conditions.
The class also covers products installed in engine compartments 
of vehicles powered by electrical engines, used outdoors. They 
may not be subjected to ingress of water and snow.3

Biological conditions
Class covers installations in areas without particular risks of 
biological attacks, from flora or fauna. It includes installations in 
compartments of such construction that mould growth, attacks 
by animals, etc. are not probable.

Chemical conditions
Covers installations in vehicles used indoors, externally mounted 
products and products internally mounted in partly open 
compartments. In deviation to the standard salt mist, road 
salt and splashing water are not allowed.12

Notes
The figures given are maximum values, occurring over a 30 min 
period per day. The figures in brackets are mean values.

Mechanically active substances
This class covers installations of internally mounted products not 
protected from dust but mainly protected from sand.

Contaminating fluids
This class covers installations outside engine compartments.

Class 5K2	

Low air temperature	 -40 °C

High air temperature in ventilated compartments 	 +40 °C

(except engine compartments) or outdoor air	

High air temperature in unventilated compartments 	 +70 °C

(except engine compartments)	

High air temperature, air in engine compartments	 +70 °C

Change of temperature air/air4	 -40 °C/+30 °C

Gradual change of temperature air/air, except in engine 	 -40 °C/+30 °C

compartments	 5 °C/min

Gradual change of temperature air/air, in engine 	 -40 °C/+70 °C

compartments	 10 °C/min

Change of temperature air/water, except in engine 	 +40 °C/+5 °C

compartments6, 5

Change of temperature air/water, in engine compartments6, 7	 +70 °C/+5 °C

Change of temperature air/snow, in engine compartments only	 +70 °C/-5 °C

Low relative humidity, not combined with rapid temperature 	 95 %

changes, except in engine compartments of vehicles powered 	 +45 °C

by internal combustion engines	

Low relative humidity, not combined with rapid temperature 	 95 %

changes, in engine compartments of vehicles powered by 	 +70 °C

internal combustion engines

Low relative humidity, combined with rapid temperature	 95 %

changes, air/air, at high relative humidities. Not in close 	 -40 °C/+30 °C

proximity of refrigerator air conditioning systems	

Low relative humidity, combined with rapid temperature 	 95 %

changes, air/air, at high relative humidities. In close proximity 	 +10 °C/+70 °C

of refrigerator air conditioning systems	

Absolute humidity combined with rapid temperature 	 60 g/m3 of air

changes, air/air at high water content6	 +70 °C/+15 °C

Low relative humidity	 10 %

		  +30 °C

Low air pressure	 80 kPa7, 8

Movement of surrounding medium, air	 20 m/s

Precipitation, rain	 No 9

Solar radiation	 1120 W/m2

Radiation, heat, not in engine compartments	 600 W/m2

Radiation, heat, in engine compartments	 1200 W/m2

Water from sources other than rain	 No10

Wetness	 No11

  1	 In deviation with class 5B2, see IEC 60077-1, page 31
  2	 In deviation with class 5S2, see IEC 60077-1, page 31
  3	 In deviation with class 5K3, see IEC 60721-3-5, page 47
  4	 A direct transfer of the device between the two temperatures given is presumed, 
	 see IEC 60721-3-5, page 15.
  5	 The lower temperature is equivalent to the temperature of tap water, 
	 see IEC 60721-3-5, page 15.
  6	 The device is assumed to be subjected to a rapid decrease of temperature only 
	 (no rapid increase). The figures of water content apply to temperatures down to 
	 the dew point. At lower temperatures the relative humidity is assumed to be 
	 approximately 100%.
  7	 In deviation to IEC 60721-3-5. The operation at low air pressure due to high 
	 altitude is limited by the influence of cosmic ray and insulation coordination 
	 (max 2000m).
  8	 During operation at low air pressure a sufficient air-cooling must be guaranteed.
  9	 In deviation with class 5K3, see IEC 60721-3-5, page 15
10	 In deviation with class 5K3, see IEC 60721-3-5, page 15
11	 In deviation with class 5K3, see IEC 60721-3-5, page 15

Environmental parameter	 Class 5B1

Flora	 No

Fauna	 No

Environmental parameter		  Class 5C2
13

		

Sea and road salts		  No14

Sulfur dioxide	 	 1.0 (0.3) mg/m3

Hydrogen sulfide		  0.5 (0.1) mg/m3

Hydrogen chloride		  0.5 (0.1) mg/m3

Hydrogen fluoride		  0.03 (0.01) mg/m3

Ammonia		  3 (1.0) mg/m3

Ozone		  0.1 (0.05) mg/m3

Nitrogen oxides (expressed in equivalent 		  1 (0.5) mg/m3

values of nitrogen dioxide)		

Environmental parameter	 Class 5S2 (PD2 acc. to IEC 60664-1)

Sand	 No

Dust (sedimentation)	 1.0 mg/(m2h)

Environmental parameter		  Class 5F1		

Motor oil		  No

Gearbox oil		  No

Hydraulic oil		  No

Transformer oil		  No

Brake fluid		  No

Cooling fluid		  No

Grease		  No

Fuel		  No

Battery electrolyte		  No



3  Operation (Traction) of presspack Diodes, PCTs and GTOs I Application Note 5SZK 9116-00

Mechanical conditions
Equipment is submitted to vibration and shock throughout the 
range of frequencies and acceleration levels experienced in 
service as required in IEC 61373, category 1, Class B.15

Tests for class 5K316

Climatic conditions
a
		  Recommended		  PTS tests

		  IEC 60068-2 climatic tests

Environmental parameter		  Test method	 Severity	 Test method	 Severity

Low air temperature	 -40 °C	 60068-2-1: Ab	 -45 °C, 16 h		  -40 °C, 500 h	

High air temperature in ventilated compartments	 +40 °C	 60068-2-2: Bb	 +40 °C, 16 h		  140 °C, 1000 h

(except engine compartments) or outdoor air			 

High air temperature in unventilated	 +70 °C	 60068-2-2: Bb	 +70 °C, 16 h	 60747

compartments (except engine compartments)	

High air temperature, air in engine compartments	 +70 °C	 60068-2-2: Bb	 +70 °C, 16 h	 60747

Change of temperature air/air	 -40 °C/+30 °C	 60068-2-14: Na	 -40 °C to ambient

			   five cycles

			   t1 = 3 h, t2 < 3 min		

Gradual change of temperature air/air, except	 -40 °C/+30 °C	 Test normally not required

in engine compartments	 5 °C/min				  

Gradual change of temperature air/air, in engine	 -40 °C/+70 °C	 60068-2-14: Na	 -40 °C to +70 °C	 60068-2-14	 Tmin = -40 °C,

compartments	 10 °C/min		  two cycles		  Tmax = 125 °C

			   10 °C/min t1 = 3 h		  100 cycles

					     t1 = 30 min

Change of temperature air/water, except in	 +40 °C/+5 °C	 No IEC 60068-2 test

engine compartments			 

Change of temperature air/water, in engine	 +70 °C/+5 °C	 No IEC 60068-2 test

compartments			 

Change of temperature air/snow, in engine	 +70 °C/-5 °C	 No IEC 60068-2 test

compartments only			 

Relative humidity, not combined with rapid	 95 %	 60068-2-56: Cb	 40 °C, 93 % RH, 95 h	 60749	

temperature changes, except in engine 	 +45 °C

compartments of vehicles powered by internal 

combustion engines

Relative humidity, not combined with rapid	 95 %			   No evidence due to

temperature changes, in engine compartments 	 -40 °C			   the tightness of the

of vehicles powered by internal combustion 	 +70 °C			   product

engines				  

Relative humidity, combined with rapid	 95 %	 Damp heat, steady state test (test Cb in this

temperature changes, air/air, at high relative 	 -40 °C/+30 °C	 table) followed immediately by the rapid-

humidities. Not in close proximity of refrigerator 		  change-of-temperature test (test Na)

air conditioning systems	

Relative humidity, combined with rapid	 95 %	 Damp heat, steady state test (test Cb in this

temperature changes, air/air, at high relative 	 +10 °C/+70 °C	 table) followed immediately by the rapid

humidities. In close proximity of refrigerator 		  -change-of- temperature test (test Na)

air conditioning systems	

Absolute humidity combined with rapid tempe-	 60 g/m3	 60068-2-30: Db	 +55 °C

rature changes, air/air at high water content	 +70 °C/+15 °C	 Variant 2	 90 % to 100 % RH 

			   Two cycles		

Low relative humidity	 10 %	 No IEC 60068-2 test

	 +30 °C			 

Low air pressure	 80 kPa17	 Test normally not required		

Movement of surrounding medium, air	 20 m/s	 Test normally not required		

Precipitation, rain	 No18				  

Solar radiation	 1120 W/m2	 Add 15 °C to the dry heat test and evaluate		  140 °C, 1000 h

		  materials for photochemical reactions.		

Radiation, heat, not in engine compartments	 600 W/m2	 Test normally not required		

Radiation, heat, in engine compartments	 1200 W/m2	 Test normally not required		

Water from sources other than rain	 No19				  

Wetness	 No				  

Note: «No» in the class column means that no IEC 60721-3-5 condition is specified or that in deviation with IEC 600721-3-5 the condition is not applicable.
a
 No climatogram is shown for the climatic class since it is not included in IEC 60721-3-5
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Note
We reserve the right to make technical changes
or to modify the contents of this document
without prior notice.
We reserve all rights in this document and the
information contained therein. Any reproduction
or utilisation of this document or parts thereof for
commercial purposes without our prior written
consent is forbidden.
Any liability for use of our products contrary to the
instructions in this document is excluded.

ABB Switzerland Ltd.
Semiconductors
Fabrikstrasse 3
CH-5600 Lenzburg
Switzerland
Tel:	 +41 58 586 14 19
Fax:	 +41 58 586 13 06
E-Mail:	 abbsem@ch.abb.com
www.abb.com/semiconductors
m.abb.com

Prepared	 Checked 1	 Checked 2	 Approved	 Date

Backlund	 Setz	 Stiasny	 Schlegel	 03.11.10

Tests for class 5C2
No tests will be done.

Tests for class 5S2
No tests will be done.

Tests for mechanical conditions
IEC 60068-2-6 Vibration (sinusoidal) 10 500 Hz a  10 gn three 
axis, 10 sweeps per axis IEC 60068-2-27 Shock, three axis, 
A= 50 gn D 0 11 ms 3 shocks per direction 

Revision history

12	 In deviation with class 5C2, see IEC 60721-3-5, page 17
13	 See IEC 60721-3-5 Table 3, page 17
14	 See IEC 60721-3-3, page 27: Salt mist may be present in sheltered locations of 
	 coastal areas and in offshore sites.
15	 See IEC 60077-1, page 31
16	 See IEC TR 60721-4-5, page 20. 21, 22
17	 In deviation with class 5K3, see IEC 60721-3-5, page 15
18	 In deviation with class 5K3, see IEC 60721-3-5, page 15
19	 In deviation with class 5K3, see IEC 60721-3-5, page 15


