
The PMU standard: A fresh look

In then continues to describe the “synchrophasor phase angle” as:

This is how 60255-118-1 begins to describe the measurement model:

D(t) is not used in the model, 
so we will ignore it.

Dr David Laverty – 2026-07-08



The 60255-118-1 model:
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Rearranging and substituting yields:

The problems with this are:

- A measurement model must have constant parameters.

Xm(t), φ(t) are undefined functions of time – they are not constant.

- The frequency in this model is constant – locked at nominal - ω0

This is the “measurement model” for the PMU.

Guide to the Expression of 
Uncertainty in Measurement (GUM)



The IEC Definition of Phasor:
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Note: ω is a parameter.



“Constant Parameter” model:
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Consistent with IEC definitions

Consistent with measurement requirements  -  i.e. constant during the measurement.

Frequency is now a parameter  -  Previously it was not.

Eliminates the need for the FIR filter on measurement reports.  This reduces delay.

Also in IEEE 1344 (1995)



“Phase” is the entire argument of the cosine:
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Frequency is the derivative of the phase:

φ is the phase at time = 0

φ  is the “initial phase”  similar to the “synchrophasor phase angle”

This is not true in the present standard.
Doing this now yields ω0 .



“Time = 0” for each measurement 
and is linked to UTC:



“Time = 0” for each measurement 
and is linked to UTC:



“Time = 0” for each measurement 
and is linked to UTC:



Summary:
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• The phase is the entire argument of the cosine

• Thus, the frequency is the derivative of the phase: 𝑑𝑑
𝑑𝑑𝑑𝑑

𝜔𝜔𝜔𝜔 + 𝜑𝜑 =  𝜔𝜔 

• The angle 𝜑𝜑 is initial phase

• The initial phase cannot change after you start a measurement 

𝑣𝑣 𝑡𝑡 = 𝑉𝑉 cos 𝜔𝜔𝜔𝜔 + 𝜑𝜑

This is enough to understand why Mark Adamiak was confused when he saw what 
his “proto-PMU” was telling him.  He said “The phasor was rotating.”

Yes.  Phasors rotate, but...  What he was seeing was the change in initial angle from 
successive measurements at times that were exactly at 16.66666 ms apart.



From IEEE Std 1344 (1995) – Page 7

)cos()( 1 ϕω += tVtv

)cos()( φω += tXtx m

A case of going

Same!
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