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3.1 arc energy 

E 

product of welding voltage and current divided by travel speed of 

welding Note 1 to entry: The often-used term “heat input” is more 

correctly the arc energy modified by an arc efficiency factor.



Heat input is an established name for Energy divided by length. 

Keep that and use the established Q but with index 1 to indicate that it is 

with the “efficiency factor” 1. E is in general physics used for energy. 

Energy divided with something is another entity.

 Do not use “Instantaneous energy”. A normal linguistic interpretation of 

that would rather be power than heat input with Efficiency factor 1 with 

limited low pass filtering

Review notes made by Swedish 

group according to 3.1 Arc energy.
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3.3

instantaneous energy

 IE 

welding energy determined by summing the product of current and 

voltage measurements made at rapid intervals which capture brief 

changes in the welding waveform
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3.4 instantaneous power 

IP 

welding power determined by averaging the product of current 

and voltage measurements made over time at rapid intervals 

which capture brief changes in the welding waveform

Fact check, see next slide!



IEC Electrotechnical 

standard. (IEC 60050-)



IEC electrotechnical 

standard.



Examples that are totally 

wrong, in ISO TR

3.3

instantaneous energy

 IE 

welding energy determined by summing the product of 

current and voltage measurements made at rapid 

intervals which capture brief changes in the welding 

waveform

Fact check: can only be captured by calculating a mean 

value based on an instantaneous product. (Average)
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7.4 Instantaneous energy or instantaneous power

 Measurement of instantaneous energy or instantaneous power should 

utilize a welding power source or external meter that is capable of 

calculating and displaying energy or power. Both the sampling rate and 

the calculation rate should be sufficient to capture the changes in the 

welding waveform (typically, a sampling rate at least 10 times the 

frequency of the wave form is used). When using external meters, the 

same guidelines as 7.2 and 7.3 apply. These meters are often identified 

by the terms “true energy”, “true power”, or “power factor”. Meters 

identified by the terms “kVA”, “DC power”, or “average power” do not 

generally meet these requirements.
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7.2 Arc voltage

The voltage values should be measured as close to the arc as practical in 

order to prevent the measurement error due to voltage drop in the welding 

cables. 

NOTE The voltage measurement is affected by cable size, length, and 

connection quality and has to be taken into account during measurement.

 The position of the connectors shall be recorded in the WPQR to provide 

consistency of the measurement during production. The first one should 

be connected to the earth clamp on the work piece and the second one 

should be connected as described in Table 2.
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7.3 Welding current 

Measure the welding current using a shunt or a clamp meter on a straight 

portion of the welding cable. The current measurement should include all 

earth-connection cables or current lead cables, if multiple earth-connection 

cables or current lead cables are used. It is inaccurate to measure the 

current intensity on a single cable and multiply by the total number of cables, 

or to mix the earth-connection cables and current lead cables in one 

measurement.

 For measurements of arc welding current below the recommended range of 

the clamp meter, the cable may be looped through the clamp, in which case 

the measured value is divided by the number of loops.



Internal discussions 

regarding use of the 

nomenclature 

“instantaneous” 

instantaneous

Stop 

use the

“ i “

word
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Instantaneous power is the power at any given moment in time.
In an AC or DC circuit, it is defined as the product of instantaneous voltage and 
instantaneous current through the element 1.

The formula for instantaneous power is p = v × i, where p is the instantaneous 
power, v is the instantaneous voltage, and i is the instantaneous current 1.
The instantaneous power changes with time since the values of instantaneous 

voltage and instantaneous current change from instant to instant 1.

The unit of measurement for instantaneous power is watts 1.
Average power, on the other hand, is defined as the average of instantaneous 
power over one cycle 1.
It is measured in watts and denoted by upper case letter P 1. The formula for 
average power is P = 1/2π ∫ 2π 0 pdωt, where p is the instantaneous power 
and dωt is an infinitesimal element of time 1
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Instantaneous energy:
Instantaneous energy is the time rate of flow of energy past a given point of an electric 

circuit 1. In alternating current circuits or direct current with variations, energy storage 

elements such as inductors and capacitors may result in periodic reversals of the 

direction of energy flow 1. The SI unit for instantaneous power is the watt 1

Ai source 1 Wikipedia.org, 2 IEC electrotechnical Vocabulary, 3 thespruce.com, 4 

khanacademy.org, 5 Si units.org
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Example on “mean” calculation of 

Power/energy vs X method.



The Swerim paper-report



The Swerim paper-report



Example deviation according to 

the Swerim paper-report



What shall be dune!?

Do it again and do it right!
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