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Harjoitus 7.

Variable frequency drive output voltage du/dt will be limited to reduce overvoltage
due to voltage reflections. Figure shows configuration for a single phase.

In the worst case (earth fault on the other phase) the output voltage is 2 kHz
square wave with height of 540 V. Environment ambient is 50 C. Choose a proper
snubber resistor using following datasheet when the resistor surface temperature
should be less than 300 C at all times, even in during earth fault. Motor current is
considered to be constant during voltage transients.

Tip: Circuit losses are similar to RC-snubber
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Switch mode power supply is fed with single phase full bridge rectifier. Rectified
voltage has a nominal value of 300 V. Rectifier output filter is two paraller
connected 330 uF / 385 V capacitors. Their ripple current is the sum of the
harmonics from two current sources, rectifier input and power supply output
(approximative figure below). Calculate whether the capacitors can withstand this
ripple current load. The air temperature is 60°C.
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Variable frequency drive output voltage du/dt will be limited to reduce overvoltage due to voltage reflections. Figure shows configuration for a single phase.
In the worst case (earth fault on the other phase) the output voltage is 2 kHz square wave with height of 540 V. Environment ambient is 50 C. Choose a proper snubber resistor using following datasheet when the resistor surface temperature should be less than 300 C at all times, even in during earth fault. Motor current is considered to be constant during voltage transients.

Tip: Circuit losses are similar to RC-snubber
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Switch mode power supply is fed with single phase full bridge rectifier. Rectified voltage has a nominal value of 300 V. Rectifier output filter is two paraller connected 330 uF / 385 V capacitors. Their ripple current is the sum of the harmonics from two current sources, rectifier input and power supply output (approximative figure below). Calculate whether the capacitors can withstand this ripple current load. The air temperature is 60˚C.
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Wirewound Vitreous

Enamelled Resistors

Resistors for use in all situations requiring
reliability and stability. All resistors can be used
with AC or DC at high voltage.

Materials: Tube: Steatite, non-hygroscopic
Winding:  CrNi, CrAlFe or CuNi
Coating:  Special non-hygroscopic : e -
enamel .
Terminals: FeNi GRFI15S  GRV15S GRF22S  GRV22S GRF25S  GRV25 S

Temperature coefficient: +20 ppm + 150 ppm
Below 1 R: 400 ppm

insulation resistance: >10?M at 500 VDC
Test voltage: 1500 VAC for one minute, _, - ohm max. amp ohm max. amp. ohm max. amp.
2,2 2,60 4,7 217 33 2,75
33 2,13 6,8 1,82 4,7 2,30
47 | 179 _ 10 1,48 . 6,8 1,91
6,8 1,49 15 1,21 10 1,59
10 1,22 22 1,00 15 1,29
: .15 1,00 33 0,82 22 1,06
22 0,83 47 0,69 33 0,87
RF..S 4 v y
?(':‘r):wgon Terminals 33 0,67 68 0,57 47 0.72
N 47 0,56 100 0,47 68 0,61
[ a 68 0,47 150 0,38 100 0,50
< 100 0,39 220 0,32 150 0,41
150 - 0,32 330 0,26 220 0,34
220 0,26 470 0,22 330 0,28
330 0,21 680 0,18 470 0,23
470 0,18 1000 0,15 680 0,19
680 0,15 1500 0,12 1000 0,16
1000 0,12 2200 0,10 1500 0,13
Type GRF .. A 1500 0,10 3300 0,082 2200 0,11
Fast-on Terminals 2200 0,083 4700 0,069 3300 0,087
3300 0,067 6800 0,057 4700 0,072
4700 0,056 10000 0,047 6800 0,061
10000 0,050

Lists are extended, please see page 6-7.

- 30 WATT 35 WATT 40 WATT

" . TYPE TYPE TYPE ;
GRF 12/63 GRV12/63 GRF15/63 GRV15/63 GRF20/50 GRV20/50

Type GRV. .L
Tinned Lugs

ohm .| max.amp. - .  ohm | max, amp... - ohm max. amp.
47 2,54 4,7 2,72 : 47 2,91
6,8 2,10 - - 6,8 2,27 6,8 2,42
10 1,73 10 1,87 10 . 2,00
15 | 14 15 152 15 | 1,61
22 - 147 : 22 1,26 - 22 1,34
33 0,95 o 33 1,03 - 33 1,10
47 0,80 47 0,86 47 0,92
68 0,66 68 0,72 68 0,77
100 0,54 100 0,59 100 0,63
. 150 ) 0,44 150 0,48 150 0,52
220 0,37 220 0,40 220 0,43
B L Lo 330 0,30 330 0,32 330 0,35
’ 470 0,25 470 0,27 470 0,29
- 680 0,21 680 0,23 680 0,24
o 1000 0,17 1000 0,19 1000 0,20
1500 0,14 1500 0,15 1500 0,16
' 2200 0,12 2200 0,13 2200 0,13
R 3300 0,095 3300 0,10 3300 0,11
4700 0,080 4700 0,086 4700 0,092
: 6800 - 0,066 6800 0,072 6800 0,077
‘Where special profiles are necessary, some may 10000 0,054 10000 . 0,059 - 10000 0,063
be available, others can be made in a few weeks. 15000 0,048 .
2 .



5o WATT 55 WATT 60 WATT GRF
: : Wirewound, vitreous enamelled, fixed resistors

" with end bands.
For alternating and direct current.
Standard Tolerance +10%, but can be £5% if
requested. Can be supplied with fixing feet as
shown on the illustrations. Intermediate bands
can be included when required.

GRV

Wirewound, vitreous enamelled, variable resistors
with adjustable band.

Standard Tolerance = 10%, but can be x£5% if
requested. It is recommended that the adjustable

ohm max. amp. ohm max. amp. ohm max. amp. band is removed when the current is cut off.
6,8 2,71 6.8 2,84 6.8 2,97 G RI
10 2,23 10 2,34 10 2,45 Wirewound, vitreous enamelied, fixed resistors
15 1,82 15 1,91 15 2,00 having end bands and with low inductance
coefficient.
§§ :g; gg :gg gg 122 Type GRI is supplied with a crossed winding (two
! ! g coils superimposed in opposite directions).
47 1,03 ' 47 1,08 a7 1,13 Watts dissipation for the GRI types should be
. 68 0,86 68 0,90 : 68 0,94 reduced by 50%.
100 0,71 100 0,74 100 0,78
150 0,57 150 0,61 150 0,64 G B F G Bv
220 0,47 220 0,50 220 0,52 Type GBF is especially suited for high load at low
330 0,39 330 0,41 330 0,43 ohmic values.
470 0,32 470 0,34 470 0,36 The resistors can be loaded 30% higher than the
. 680 0,27 680 0,28 680 0,29 corresponding GRF types, as they are wound with
¢ Y1000 0,22 1000 0.23 1000 0.24 corrugated resistance tape on edge.
S ' ' In this way the resistance material provides
;288 g‘:g ;ggg 812 ;ggg gfo cooling fins and the active surface area is
! 3 116 increased. Material alloys are equivalent to GRF
3300 0,12 3300 0,13 3300 0,13 type resistors. Normal ohmic tolerance is +10%
4700 0,10 4700 0,11 4700 0,11 and max. diameters are 3-10 mm greater than GRF
6800 0,086 6800 0,090 6800 0,094 types.
10000 0,071 10000 0,074 10000 0,078 Resistors can be supplied Type GBF - Fixed Value,
15000 0,057 15000 0,061 15000 | 0,064 or Type GBV - Variable.
22000 0,048 22000 0,050 22000 0,052 . e
All types can be delivered with tinned lugs (L),
screw-on terminals (S) or A-MP tabs (A).

Lists are extended, please see page 6-7.

80 WATT 100 WATT 200 WATT
More types and extended range of

TYPE TYPE TYPE ohmic values please see page 6-7
GRF 20/100 GRV 201100 GRF20/140 GRV 20/140 GRF 20/267 GRV 20/267 P pag :

123!

——
=i Temperature Curves
. . = Temperature increase is dependent on the watts
dissipation. Resistors are measured at 25°C
¢¢¢¢¢ ~ ambient temperature and when mounted vertically.
[ If the resistors are in an enclosing housing with-
S out air circulation, the watts dissipation should be
reduced by 50% (Typical).
ohm . max. amp. ohm max. amp. ohm max. amp. 400
6,8 3,42 10 3,16 15 3,65 350 P
10 2,83 15 2,57 22 3,00 P
15 2,30 22 2,13 33 2,46 300 = -
22 - 1,91 33 1,74 47 2,06 ju P
33 1,55 47 1,46 68 1,71 1z
47 1,30 68 1,21 100 1,41 +S
68 1,08 100 1,00 150. 1,15 = ¥ AN o
100 0,89 150 0,82 220 0,95 200rw— W% Kurve I
150 0,73 220 0,67 330 0,78 'z V24 Kurve Il
220 0,61 330 0,55 470 0,65 i A
330 0,49 470 0,46 680 0,54 W) /4
470 0,41 680 0,38 1000 0,45 100}
680 0,34 1000 0,32 1500 0,37
1000 0,28 1500 0,26 2200 0,30 .
1500 0,23 2200 0,21 3300 0,25 y 4
2200 0,19 3300 0,17 4700 0,21 [ ] NOMINAL LOADIN % I+
3300 0,15 4700 0,15 6800 0,17 o 25 50 75 100
4700 0,13 6800 0,12 10000 0,14
6800 0,11 10000 0,10 15000 0,115 Cuvel: .  30,50,80,200 W
10000 0,089 15000 0,082 22000 0095 Gine L im3% 85405560100 W
15000 0,073 22000 0,067 33000 0,078
22000 0,061 33000 0,055 - 47000 0,065 _The curves are equally applicable to Types GRV.
33000 0,050 47000 i 0,046 68000 - 0,054 ‘and GRF
3
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