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TIFUNCTION METER APPLICATION NOTE — LOW BUDGET POWER QUALITY ANALYSIS
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Voltage sags, swells and interruptions are among the most common power quality events that affect the operation of electrical systems. A
detailed analysis of these events requires the use of a power quality analyzer. However, with the advanced performance of the SATEC power
meters, such functionality can be achieved to some extent on a lower budget.

SATEC 130 series of power meters, which includes the EM132, EM133, PM130 and PM135, offers basic power quality analysis. For power quality
analysis, the EM133 or the EH model of the PM130/PM135 should be used. This allows harmonic monitoring (including individual harmonic,
THD, TDD and K Factor), waveform monitoring, unbalance measurement, frequency deviations as well as voltage sags, swells and interruption
detection. This application note describes how to detect sags, swells and interruption using the EM133/PM130EH PLUS/PM135 models.

The detection of events is performed with the comprehensive set-points mechanism that is incorporated in all SATEC devices. This is a very
powerful tool, allowing each power meter to perform various operations that are often performed by additional equipment, thus saving costs,
space and installation.

For sag/swell interruption detection, several set-points should be defined (see Figure 1) :

1. Set-point #2. Start of the swell : since most standards recommend a 10% threshold, a value of 253v is used (10% more than the nominal 230v
L-N)

2. Set-point #3. End of swell: since the event drives operation only when it is activated, this set-point is required to detect the end of the swell.
It should use the same threshold

3. Set-point #1. The operation in the set-point is activated once. Therefore, if the voltage level will change more slowly, it will not be possible
to distinguish between 110% and 120% swells, a distinction which is required for many event classifications. Set-point #1 is used to make
additional logging if the voltage is over 120%

4. Set-point #6. Start of interruption: recommended threshold of 5% from nominal
5. Set-points #7 to 11. Start of sag, with various levels

6. Set-point #5. End of sag/Interruption
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1. SATEC PM130EH PLUS was connected to OMICRON CMC 256 -

a programmable power source generator Figure 1: Setpoints Configuration (PAS Software Screenshot)
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4. Voltage disturbances were delivered from the OMICRON CMC
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Figure 2 : Data Log Configuration (PAS Software Screenshot) See Figure 3

8. Using Excel standard functions, the time periods between
events were measured (column P), the peak voltage in %
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and Samsung Power Vaccine (Figure 5).
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Figure 5 : Sag/Swell/Interruption Chart

The results are that the PM130EH PLUS (as well as the EM133 and PM135EH) can detect sags, swells and interruptions in one cycle resolution
and sufficient voltage accuracy, as well as compare the information with international compliance charts. It cannot replace the dedicated power
quality analyzer, which has %> cycle resolution (according to standards) and accurate voltage levels (plus additional functionality such as
waveform logging and voltage flickering), but it does provide reliable and cost effective detection of 1 cycle or higher events.

Table 2 compares the Power Quality options of SATEC devices.
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Table 2 : Comparing Power Quality Capabilities

Data Measurement Waveform RMS Power

Logs Log Plot Quality
PM130P
PM135P x 1 cycle x x No
EM132
PM130/5 E/EH
PM135E/EH v 1 cycle x X Basic
EM133
BFM136 v 1cycle x % Limited
PM172P x 1 cycle x x No
PM172E/EH v 1 cycle 4 v" Advanced
PM175
PM180
EM720 v 5 cycle 4 4 Complete
EM920
ezPAC

In similar way, it is also possible to monitor voltage imbalance and
frequency events, which together cover most of EN50160 type of
events. Table 3 lists the various power quality events, the order of
magnitude of its measurement (the period itself depends on the
standard) and the possibility of detecting it with this technique.

EM133+ ABT

Table 3 : Additional Power Quality Events

Supply Voltage Measurement Detectable using

Phenomenon Duration Order suggested technique
of Magnitude (limitations apply)

Frequency Seconds 4

Slow voltage

changes Minutes 4

Sag/Dip 10 milliseconds v

Interruption

(Short/Long) 10 milliseconds 4

Temporary

over-voltage 10 milliseconds v

(swell)

Transient Tens of

over-voltage microseconds x

Voltage

unbalance Minutes 4

Harmonic

voltage Seconds/minutes Partial

Harmonic

current Seconds/minutes Partial

® |tis possible to detect power quality issues using power meters only, providing they have fast and large set-point capabilities.

® The method allows wide implementation for single loads and secondary MCCs.

® |n primary MCCs, important secondary MCCs and sensitive sites, a Power Quality Analyzer is required.
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