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vocabularies

outline

why?
what’s touch voltage? 
what’s “prospective” touch voltage?
how do we measure it today?
what’s good/bad about that?
proposed approach and why?
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102.19VAC!?
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how to make a photo like this?
― ground has to be floated
― accessible conducƟve parts
― high‐impedance voltmeter
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what’s touch voltage? 

what’s “prospective” touch voltage?
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(effective) touch voltage [IEV 195‐05‐11; 826‐11‐05]
• voltage between conductive parts when touched 
simultaneously by a person or an animal.
- NOTE – The value of the effective touch voltage may be 
appreciably influenced by the impedance of the person or 
the animal in electric contact with these conductive parts.

“prospective” touch voltage [IEV 195‐05‐09; 826‐11‐03]
• voltage between simultaneously accessible conductive parts 
when those conductive parts are not being touched by a 
person or an animal.
- SOURCE: 826‐02‐03 MOD
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(effective) touch voltage, or

“prospective” touch voltage?
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for parts that are touched simultaneously
—it’s (effective) touch voltage;

(it could be “prospective” touch voltage too.)

(effective) touch voltage

=  Ib * Zb
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for earthed electrical energy source, 
one of the two body parts may be 

grounded on which the person stands.
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what’s good/bad about current practice?

 prospective touch voltage by voltmeter;

 touch current measurement if 
prospective touch voltage 
exceeds 60VDC/30VAC/42.4VPK;

 will be classified as hazardous live if both
voltage and current limits are exceeded.
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annex W (informative) — summation of touch current

two quite different mechanisms:
• earthed, and

- an "earthed" circuit means that the circuit is either 
a) directly earthed or 
b) in some way referenced to earth so that 

its potential with respect to earth is fixed.
• unearthed (floating)

- which can exist in CLASS I EQUIPMENT and 
earthed circuits in CLASS II EQUIPMENT.
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W.1—unearthed (floating) circuits

• this current comes from a relatively high voltage, high 
impedance source, and its value is largely unaffected by the 
operating voltage on the electronic circuit. 

V+

V‐

equipment
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W.2—earthed circuits

• the current through the human body (Iv) is due to the 
operating voltage (V+) of the circuit, which is a source of low 
impedance compared with the body.

V+
equipment
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what’s good/bad about that?
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R INSTRUMENT = 2k or 5k or ∞

Z INSULATION e.g., bridging capacitors

accessible 
conductive 

parts/circuits
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if RINSULATION << RINSTRUMENT

measured voltage =
• 240V (∞);
• 222.22V (10MΩ; 3,300pF)
• 214.29V (10MΩ; 2,200pF)
• 193.55V (10MΩ; 1,100pF)

28

R INSTRUMENT

Z INSULATION

240 V

800 kΩ (3300pF);
1200 kΩ (2200pF);
2400 kΩ (1100pF).

∞
10MΩ

௢ܸ௨௧ ൌ ܸ
ܴ௜௡௦௧௥௨௠௘௡௧

ܴ௜௡௦௨௟௔௧௜௢௡ ൅ ܴ௜௡௦௧௥௨௠௘௡௧
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V+

V‐

equipment

measurement of prospective touch voltage is 
largely useless in unearthed (floating) circuits
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if RINSULATION >> RINSTRUMENT

measured voltage =
• 0.60V (2kΩ;  3,300pF)
• 0.40V (2kΩ;  2,200pF)
• 0.20V (2kΩ;  1,100pF)
• 1.49V (5kΩ;  3,300pF)
• 1.00V (5kΩ;  2,200pF)
• 0.50V (5kΩ;  1,100pF)
• 14.12V (50kΩ;  3,300pF)
• 9.60V (50kΩ;  2,200pF)
• 4.90V (50kΩ;  1,100pF)

30

R INSTRUMENT

Z INSULATION

240 V

800 kΩ (3300pF);
1200 kΩ (2200pF);
2400 kΩ (1100pF).

2kΩ
5kΩ
50kΩ
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prospective 
touch voltage 

measurement is 
largely useless 
in unearthed 

(floating) circuits

prospective 
touch voltage 

works satisfactorily
in earthed circuits
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any alternative?
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touch voltage measurement in IEC 61347‐1

divide 34Vpeak (24Vrms) 
by 50kΩ, 
you get the correspondent current is 
• 0.68mApeak (0.48mArms) which is about:
• 0.70mApeak (0.50mArms)

or rather it’s rounded from 48kΩ (24V/0.5mA)

what if 42.4Vpeak (30Vrms) is applied?
• 60kΩmay be used.
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I

V

R

0.5mA

25V

a voltage across 50kΩ not exceeding 34Vpeak
means the resultant electric current 

will not exceed 0.68mApeak (≈0.7mApeak)
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is 14.12V (16.74V) enough?
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the experiment
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…and low inductance carbon composite resistors

8 power supplies…



UL and the UL logo are trademarks of UL LLC © 2012

50K

2K 5K

60K



UL and the UL logo are trademarks of UL LLC © 2012

50K

2K 5K

60K
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∞
10MΩ

R INSTRUMENT

Z INSULATION

240 V

800 kΩ (3300pF);
1200 kΩ (2200pF);
2400 kΩ (1100pF).

2kΩ
5kΩ
50kΩ

800 kΩ (3300pF);
1200 kΩ (2200pF);
2400 kΩ (1100pF).

60 Hz 60 kHz
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VHVH

VLVL

ଶܸ ൌ ௅ܸ
ܴ௠௘௔௦.

ܴ௒ି௖௔௣ ൅ ܴ௠௘௔௦.

ଵܸ ൌ ுܸ
ܴ௠௘௔௦.

ܴ௒ି௖௔௣ ൅ ܴ௠௘௔௦.
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+

‐
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‐

= VH * 0.714 (2k;     3300pF)
= VH * 0.862 (5k;  3300pF)
= VH * 0.984 (50k;  3300pF)
= VH * 0.987 (60k;  3300pF)
= VH * 0.999 (10M; 3300pF)

= VL * 0.003 (2k;     3300pF)
= VL * 0.006 (5k;  3300pF)
= VL * 0.059 (50k;  3300pF)
= VL * 0.070 (60k;  3300pF)
= VL * 0.926 (10M; 3300pF)
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5kΩ 50kΩ
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what’s good/bad about that?
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use of methods
touch voltage
touch current
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capture the true peak (voltages)!



UL and the UL logo are trademarks of UL LLC © 2012



UL and the UL logo are trademarks of UL LLC © 2012

VV
V60kΩ

V ≤ 60VDC/30VAC/42.4VPK,
…or otherwise, 

touch current measurement is needed. 
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vocabularies

question?


